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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants: Lcather et al. Examiner:

Serial No.: Art Group:

Filing Date: June 12, 2003 Docket No.: O0100.02.0053

Title: DIVIDING WORK AMONG MULTIPLE GRAPHICS PIPELINES USING A

SUPER-TILING TECHNIQUE

Certificate ofExpress Mail
I hereby certify that this paper is being deposited with the

Mail Stop Patent Application United States Postal Service "Express Mail Post Office to
Commissioner for Patents Addressee " service under 37 CFR 1.10, on the date
P O BOX 1450 indicated and is addressed to Mail Stop Patent

. A l" ' ,C " P ,l’.0.B.I450,
Alexandria, VA 223134450 A1;;;;;z,77;;V;;’;',';;::*;e;,;‘°' 0*

Express Mail N0. E V 0633 1 0627 US.

ii.
Winona K. Jackson .

PRELIMINARY AMENDMENT

Dear Sir:

Prior to examination, Applicants respectfully request that the above-identified application

be amended as follows:

In The Specification:

Please add the following new paragraph directly below the invention title on page 1 of

the specification as follows:

This application claims the benefit of U. S. Provisional Application Ser. No. 60/429,641

filed November 27, 2002, entitled “Dividing Work Among Multiple Graphics Pipelines Using a

Super—Ti1ing Technique”, having as inventors Mark M. Leather and Eric Dcmcrs, and owned by

instant assignee.

CHICAGO/#1083968. l
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REMARKS

Applicants submit that the specification is fully supported by the original provisional

application, and the claims are fully supported by the originally filed provisional application.

Respectfully submitted,

By: 4'4
Dated: June 12, 2003 Chris opher J. Rcckamp

Reg. No. 34,414

Vedder, Price, Kaufman & Kammholz
222 North LaSalle Street

Chicago, Illinois 60601
Telephone: (312) 609-7500
Facsimile: (312) 609-5005

CHICAGO/#1083968. I
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PATENT APPLICATION

ATTY. DOCKET NO. 00100.02.0053

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

FILING OF A UNITED STATES PATENT APPLICATION

DIVIDING WORK AMONG MULTIPLE GRAPHICS PIPELINES

USING A SUPER-TILING TECHNIQUE

INVENTORS:

Mark M. Leather Eric Demers

12187 Woodside Drive 901 Sycamore Drive

Saratoga, California 95070 Palo Alto, California 94303

ATTORNEY OF‘ RECORD:

CHRISTOPHER J. RECKAMP

REGISTRATION NO. 34,414
VEDDER PRICE KAUFMAN & KAMMHOLZ

222 NORTH LASALLE STREET, SUITE 2600

CHICAGO, ILLINOIS 60601

PHONE (312) 609-7500

FAX (312) 609-5005

Express Mail Label No.: EV 063310627 US

Date of Deposit: June 12, 2003

I hereby certify that this paper is being deposited with the
U.S. Postal Service “Express Mail Post Office to
Addressee” service under 37 C.F.R. Section 1.10 on the

‘Date of Deposit’, indicated above, and is addressed
to: Mail Stop Patent Application, Commissioner of Patents,
P. O. Box 1450, Alexandria, VA, 22313-1450.

Name of Depositor: Winona K. Jackson
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DIVIDTNG WORK AMONG MULTIPLE GRAPHICS PIPELINES USING A

SUPER-TILING TECHNIQUE

RELATED CO—PENDING APPLICATION

[0001] This is a related application to a co-pending application entitled “Parallel

Pipeline Graphics System” having docket number 010025, having serial number

, having Leather et al. as the inventors, filed on even date,

owned by the same assignee and hereby incorporated by reference in its entirety.

FIELD OF THE INVENTION

[0001] The present invention generally relates to graphics processing circuitry

and, more particularly, to dividing graphics processing operations among multiple

pipelines.

BACKGROUND OF THE INVENTION

[0002] Computer graphics systems, set top box systems or other graphics

processing systems typically include a host processor, graphics (including video)

processing circuitry, memory (e.g. frame buffer), and one or more display devices. The

host processor may have a graphics application running thereon, which provides vertex

data for a primitive (e.g. triangle) to be rendered on the one or more display devices to

the graphics processing circuitry. The display device, for example, a CRT display

includes a plurality of scan lines comprised of a series of pixels. When appearance

attributes (e. g. color, brightness, texture) are applied to the pixels, an object or scene is

presented on the display device. The graphics processing circuitry receives the vertex

data and generates pixel data including the appearance attributes which may be presented

on the display device according to a particular protocol. The pixel data is typically

stored in the frame buffer in a manner that corresponds to the pixels location on the

display device.

[0003] FIG. 1 illustrates a conventional display device 10, having a screen 12

partitioned into a series of Vertical strips 13-18. The strips 13-18 are typically l-4 pixels

in width. In like manner, the frame buffer ofconventional graphics processing systems is

partitioned into a series of vertical strips having the same screen space width.

1
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Alternatively, the frame buffer and the display device may be partitioned into a series of

horizontal strips. Graphics calculations, for example, lighting, color, texture and user

viewing information are performed by the graphics processing circuitry on each of the

primitives provided by the host. Once all calculations have been performed on the

primitives, the pixel data representing the object to be displayed is written into the frame

buffer. Once the graphics calculations have been repeated for all primitives associated

with a specific frame, the data stored in the frame buffer is rendered to create a video

signal that is provided to the display device.

[0004] The amount of time taken for an entire frame of information to be

calculated and provided to the frame buffer becomes a bottleneck in graphics systems as

the calculations associated with the graphics become more complicated. Contributing to

the increased complexity of the graphics calculation is the increased need for higher

resolution video, as well as the need for more complicated video, such as 3-D video. The

video image observed by the human eye becomes distorted or choppy when the amount

of time taken to render an entire frame of video exceeds the amount of time in which the

display device must be refreshed with a new graphic or frame in order to avoid

perception by the human eye. To decrease processing time, graphics processing systems

typically divide primitive processing among several graphics processing circuits where,

for example, one graphics processing circuit is responsible for one vertical strip (e.g. 13)

of the frame while another graphics processing circuit is responsible for another vertical

strip (e.g. 14) of the frame. In this manner, the pixel data is provided to the frame buffer

within the required refresh time.

[0005] Load balancing is a significant drawback associated with the partitioning

systems as described above. Load balancing problems occur, for example, when all of

the primitives 20-23 of a particular object or scene are located in one strip (e.g. strip 13)

as illustrated in FIG. 1. When this occurs, only the graphics processing circuit

responsible strip 13 is actively processing primitives; the remaining graphics processing

circuits are idle. This results in a significant waste of computing resources as at most

only half of the graphics processing circuits are operating. Consequently, graphics

processing system performance is decreased as the system is only operating at a

maximum of fifty percent capacity.
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[0006] Changing the width of the strips has been employed to counter the system

performance problems. However, when the width of a strip is increased, the load

balancing problem is enhanced as more primitives are located within a single strip;

thereby, increasing the processing required of the graphics processing circuit responsible

for that strip, while the remaining graphics processing circuits remain idle. When the

width of the strip is decreased (e.g. four bits to two bits), cache (e.g. texture cache)

efficiency is decreased as the number of cache lines employed in transferring data is

reduced in proportion to the decreased width of the strip. In either case, graphics

processing system performance is still decreased due to the idle graphics processing

circuits.

[0007] Frame based subdivision has been used to overcome the performance

problems associated with conventional partitioning systems. In frame based subdivision,

each graphics processor is responsible for processing an entire frame, not strips within the

same frame. The graphics processors then alternate frames. However, frame subdivision

introduces one or more frames of latency between the user and the screen, which is

unacceptable in real—time interactive environments, for example, providing graphics for a

flight simulator application.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The present invention and the related advantages and benefits provided

thereby, will be best appreciated and understood upon review of the following detailed

description of a preferred embodiment, taken in conjunction with the following drawings,

where like numerals represent like elements, in which:

[0009] FIG. 1 is a schematic block diagram of a conventional display partitioned

into several vertical strips:

[0010] ‘ FIG. 2 is a schematic block diagram of a graphics processing system

employing an exemplary multi-pipeline graphics processing circuit according to one

embodiment of the present invention;

[0011] FIG. 3 is a schematic block diagram of a memory partitioned into an

exemplary super-tile pattern according to the present invention;
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[0012] FIG. 4 is a schematic block diagram of a memory partitioned into a super-

tilc pattern according to an alternate embodiment of the present invention;

[0013] FIG. 5 is a schematic block diagram of an exemplary multi-pipeline

graphics processing circuit used in a multi processor configuration according to an

alternate embodiment of the present invention;

[0014] FIG. 6 is a flow chart of the operations performed by the graphics

processing circuit according to the present invention;

[0015] FIG. 7 is a diagram illustrating a polygon bounding box to determine

which, if a polygon fits in a tile or super tile; and

[0016] FIG. 8 is a schematic block diagram of an exemplary multi-pipeline

graphics processing circuit used in a multi processor configuration according to an

alternate embodiment of the present invention.



TEXAS INSTRUMENTS EX. 1002 - 10/615

020053

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT

[0017] A multi—pipcline graphics processing circuit includes at least two pipelines

operative to process data in a corresponding tile of a repeating tile pattern, a respective

one of the at least two pipelines is operative to process data in a dedicated tile, wherein

the repeating tile pattern includes a horizontally and vertically repeating pattern of square

regions. The multi-pipeline graphics processing circuit may be coupled to a frame buffer

that is subdivided into a replicating pattern of square regions (e.g. tiles), where each

region is processed by a corresponding one of the at least two pipelines such that load

balancing and texture cache utilization is enhanced.

[0018] A multi-pipeline graphics processing method includes receiving vertex

data for a primitive to be rendered, generating pixel data in response to the vertex data,

determining the pixels within a set of tiles of a repeating tile pattern to be processed by a

corresponding one of at least two graphics pipelines in response to the pixel data, the

repeating tile pattern including a horizontally and vertically repeating pattern of square

regions, and performing pixel operations on the pixels within the determined set of tiles

by the corresponding one of the at least two graphics pipelines. An exemplary

embodiment of the present invention will now be described with reference to Figures 2-6.

[0019] FIG. 2 is a schematic block diagram of an exemplary graphics processing

system 30 employing an example of a multi—pipcline graphics processing circuit 34

according to one embodiment of the present invention. The graphics processing system

30 can be implemented with a single graphics processing circuit 34 or with two or more

graphics processing circuits 34, 54. The components and corresponding functionality of

the graphics processing circuits 34, 54 are substantially the same. Therefore, only the

structure and operation of graphics processing circuit 34 will be described in detail. An

alternate embodiment, employing both graphics processing circuits 34 and 54 will be

discussed in greater detail below with reference to FIGS. 4-5.

[0020] Graphics data 31, for example, vertex data of a primitive (e.g. triangle) 80

(FIG. 3) is transmitted as a series of strips to the graphics processing circuit 34. As used

herein, graphics data 31 can also include video data or a combination of video data and

graphics data. The graphics processing circuit 34 is preferably a portion of a stand-alone

graphics processor chip or may also be integrated with a host processor or other circuit, if
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desired, or part of a larger system. The graphics data 31 is provided by a host (not

shown). The host may be a system processor (not shown) or a graphics application

running on the system processor. In an alternate embodiment, an Accelerated Graphics

Port (AGP) 32 or other suitable port receives the graphics data 31 from theihost and

provides the graphics data 31 to the graphics processing circuit 34 for further processing.

[0021] The graphics processing circuit 34 includes a first graphics pipeline 101

operative to process graphics data in a first set of tiles as discussed in greater detail

below. The first pipeline 101 includes front end circuitry 35, a scan converter 37, and

back end circuitry 39. The graphics processing circuit 34 also includes a second graphics

pipeline 102, operative to process graphics data in a second set of tiles as discussed in

greater detail below. The first graphics pipeline 101 and the second graphics pipeline

102 operate independently of one another. The second graphics pipeline 102 includes the

front end circuitry 35, a scan converter 40, and back end circuitry 42. Thus, the graphics

processing circuit 34 of the present invention is configured as a multi—pipeline circuit,

where the back end circuitry 39 of the first graphics pipeline 101 and the back end

circuitry 42 of the second graphics pipeline 102 share the front end circuitry 35, in that

the first and second graphics pipelines 101 and 102 receive the same pixel data 36

provided by the front end circuitry 35. Alternatively, the back end circuitry 39 of the first

graphics pipeline 101 and the back end circuitry 42 of the second pipeline 102 may be

coupled to separate front end circuits. Additionally, it will be appreciated that a single

graphics processing circuit can be configured in similar fashion to include more than two

graphics pipelines. The illustrated graphics processing circuit 34 has the first andisecond

pipelines 101-102 present on the same chip. However, in alternate embodiments, the first

and second graphics pipelines 101-102 may be present on multiple chips interconnected

by suitable communication circuitry or a communication path, for example, a

synchronization signal or data bus interconnecting the respective memory controllers.

[0022] The front end circuitry 35 may include, for example, a vertex shader, set

up circuitry, rasterizer or other suitable circuitry operative to receive the primitive data 31

and generate pixel data 36 to be further processed by the back end circuitry 39 and 42,

respectively. The front end circuitry 35 generates the pixel data 36 by performing, for

example, clipping, lighting, spatial transformations, matrix operations and rasterizing
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operations on the primitive data 31. The pixel data 36 is then transmitted to the

respective scan converters 37 and 40 of the two graphics pipelines 101-102.

[0023] The scan converter 37 of the first graphics pipeline 101 receives the pixel

data 36 and sequentially provides the position (e.g. x, y) coordinates 60 in screen space of

the pixels to be processed by the back end circuitry 39 by determining or identifying

those pixels of the primitive, for example, the pixels within portions 81-82 of the triangle

80 (FIG. 3) that intersect the tile or set of tiles that the back end circuitry 39 is

responsible for processing. The particular tile(s) that the back end circuitry 39 is

responsible for is determined based on the tile identification data present on the pixel

identification line 38 of the scan converter 37. The pixel identification line 38 is

illustrated as being hard wired to ground. Thus, the tile identification data corresponds to

a logical zero. This corresponds to the back end circuitry 39 being responsible for

processing the tiles labeled “A” (e.g. 72 and 75) in FIG. 3. Although the pixel

identification line 38 is illustrated as being hard wired to a fixed value, it is to be

understood and appreciated that the tile identification data can be programmable data, for

example, from a suitable driver and such a configuration is contemplated by the present

invention and is within the spirit and scope of the instant disclosure.

[0024] Back end circuitry 39 may include, for example, pixel shaders, blending

circuits, z-buffers or any other circuitry for performing pixel appearance attribute

operations (e. g. color, texture blending, z-buffering) on those pixels located, for example,

in tiles 72, 75 (FIG. 3) corresponding to the position coordinates 60 provided by the scan

converter 37. The processed pixel data 43 is then transmitted to graphics memory 48 via

memory controller 46 for storage therein at locations corresponding to the position
coordinates 60.

[0025] The scan converter 40 of the second graphics pipeline lO2, receives the

pixel data 36 and sequentially provides position (e.g. x, y) coordinates 61 in screen space

of the pixels to be processed by the back end circuitry 42 by determining those pixels of

the primitive, for example, the pixels within portions 83-84 of the triangle 80 (FIG. 3)

that intersect the tiles that the back end circuitry 42 is responsible for processing. Back

end circuitry 42 tile responsibility is determined based on the tile identification data

present on the pixel identification line 41 of the scan converter 41. The pixel
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identification line 41 is illustrated as being hard wired to Vcc; thus, the tile identification

data corresponds to a logical one. This corresponds to the back end circuitry 42 being

responsible for processing the tiles labeled “B” (e.g. 73-74) in FIG. 3. Although the pixel

identification line 41 is illustrated as being hard wired to a fixed value, it is to be

understood and appreciated that the tile identification data can be programmable data, for

example, from a suitable driver and such configuration is contemplated by the present

invention and is within the spirit and scope of the instant disclosure.

[0026] Back end circuitry 42 may include, for example, pixel shaders, blending

circuits, z-buffers or any suitable circuitry for performing pixel appearance attribute

operations on those pixels located, for example, in tiles 73 and 74 (FIG. 3) corresponding

to the position coordinates 61 provided by the scan converter 40. The processed pixel

data 44 is then transmitted to the graphics memory 48, via memory controller 46, for

storage therein at locations corresponding to the position coordinates 61.

[0027] The memory controller 46 is operative to transmit and receive the

processed pixel data 43-44 from the back end circuitry 39 and 42; transmit and retrieve

pixel data 49 from the graphics memory 48; and in a single circuit implementation,

transmit pixel data 50 for presentation on a suitable display 51. The display 51 may be a

monitor, a CRT, a high definition television (HDTV) or any other device or combination

thereof.

[0028] Graphics memory 48 may include, for example, a frame buffer that also

stores one or more texture maps. Referring to FIG. 3, the frame buffer portion of the

graphics memory 48 is partitioned in a repeating tile pattern of horizontal and vertical

square regions or tiles 72-75, where the regions 72-75 provide a two dimensional

partitioning of the frame buffer portion of the memory 48. Each tile is implemented as a

16 x 16 pixel array. The repeating tile pattern of the frame buffer 48 corresponds to the

partitioning of the corresponding display 51 (FIG. 2). When rendering a primitive (e.g.

triangle) 80, the first graphics pipeline 101 processes only those pixels in portions 81, 82

of the primitive 80 that intersects tiles labeled “A”, for example, 72 and 75, as the back

end circuitry 39 is responsible for the processing of tiles corresponding to tile

identification () present on pixel identification line 38 (FIG. 2). In corresponding fashion,

the second graphics pipeline 102 processes only those pixels in portions 83, 84 of the
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primitive 80 that intersects tiles labeled “B”, for example 73-74, as the back end circuitry

42 (FIG. 2) is responsible for the processing of tiles corresponding to tile identification 1

present on pixel identification line 41 (FIG. 2).

[0029] By configuring the frame buffer 48 according to the present invention, as

the primitive data 31 is typically written in strips, the tiles (e.g. 72 and 75) being

processed by the first graphics pipeline 101 and the tiles (e.g. 73 and 74) being processed

by the second graphics pipeline 102 will be substantially equal in size, notwithstanding

the primitive 80 orientation. Thus, the amount of processing performed by the first

graphics pipeline 101 and the second graphics pipeline 102, respectively, are

substantially equal; thereby, effectively eliminating the load balance problems exhibited

by conventional techniques.

I [0030] FIG. 4 is a schematic block diagram of a frame buffer 68 partitioned into a

super-tile pattern according to an alternate embodiment of the present invention. Such a

partitioning would be used, for example, in conj unetion with a multi-processor

implementation to be discussed below with reference to FIG. 5. As illustrated, the frame

buffer 68 is partitioned into a repeating tile pattern where the tiles, for example, 92-99

that form the repeating tile pattern are the responsibility of and processed by a

corresponding one of the graphics pipelines provided by the multi-processor

implementation.

[0031] FIG. 5 is a schematic block diagram of a graphics processing circuit 54

which may be coupled with the graphics processing circuit 34 (FIG. 2), for example, by

the AGP 32 or other suitable port, to form one embodiment of a multi-processor

implementation. The graphics processing circuit 54 is preferably a portion of a stand-

alone graphics processor chip or may also be integrated with a host processor or other

circuit, if desired, or port of a larger system. The multi-processor implementation

exhibits an increased fill rate of, for example, 9.6 billion pixels/sec with a triangle rate of

300 million triangles/sec. This represents a tremendous performance increase as

compared to conventional graphics processing systems. The triangle rate is defined as

the number of triangles the graphics processing circuit can generate per second. The fill

rate is defined as the number of pixels the graphics processing circuit can render per

second.
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[0032] Referring briefly to FIG. 2, in the multi-processor implementation,

processed pixel data 52 from the graphics processing circuit 34 is provided as a first of

two inputs to a high speed switch 70. The second input to the high speed switch 70 is the

processed pixel data 55 from the graphics processing circuit 54. '1‘he high speed switch

70 has a switching frequency (f) sufficient to provide the pixel information 71 to a

suitable display device without any detectable latency.

[0033] Returning to FIG. 5, the graphics processing circuit 54 includes a third

graphics pipeline 201 operative to process graphics data in a third set of tiles. The third

graphics pipeline 201 includes front end circuitry 135, which may be the front end

circuitry 35 discussed with reference to FIG. 2, a scan converter 137 and back end

circuitry 139. The graphics processing circuit 54 also includes a fourth graphics pipeline

202, operative to process graphics data in a fourth set of tiles. The fourth graphics

pipeline 202 includes the front end circuitry 135, a scan converter 140 and back end

circuitry 142. The third graphics pipeline 201 and the fourth graphics pipeline 202 also

operate independently of one another. Thus, the graphics processing circuit 54 is

configured as a multi-pipeline circuit, where the back end circuitry 139 of the third

graphics pipeline 201 and the back end circuitry 142 of the fourth graphics pipeline 202

share the front end circuitry 135, in that the respective back end circuitry 139 and 142

receives the same pixel data from the front end circuitry 135. As illustrated, the

components of the third and fourth graphics pipelines are present on a single chip.

Additionally, the back end circuitry 139 and the back end circuitry 142 may be

configured to share the front end circuitry 35 of the graphics processing circuit 34.

Alternatively, the third and fourth graphics pipelines may be configured to be on multiple

chips interconnected by a communication path, for example, a synchronization signal or

data bus.

[0034] The front end circuitry 135 may include, for example, a vertex shader, set

up circuitry, rasterizer or other suitable circuitry operative to receive the primitive data 31

from the AGP 32 and generate pixel data 136 to be processed by the third graphics

pipeline 201 and fourth graphics pipeline 202, respectively. The front end circuitry 135

generates the pixel data 136 by performing, for example, clipping, lighting, spatial

transformations, matrix operations, rasterization or any suitable primitive operations or

10
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combination thereof on the primitive data 31. The pixel data 136 is then transmitted to

the respective scan converters 137 and 140 of the two graphics pipelines 201-202.

[0035] The scan converter 137 of the third graphics pipeline 201 receives the

pixel data 136 and sequentially provides the position (e.g. x, y) coordinates 160 in screen

space ofthe pixels to be processed by the back end circuitry 139, based on the tile

identification data present on pixel identification line 138. In corresponding fashion, scan

converter 140 of the fourth graphics pipeline 202 receives the pixel data 136 and

sequentially provides the position (e.g. x, y) coordinates 161 in screen space of the pixels

to be processed by the back end circuitry 143, based on the tile identification data present

on pixel identification line 141.

[0036] Referring to FIG. 4, in the multi-processor implementation, when a logical

zero or other suitable value is present on pixel identification line 138 (eg. corresponding

to the pixel identification line 138 being tied to ground), the back end circuitry 139 is

responsible for processing, for example, tiles labeled “A0” (eg. 92 and 95). In

corresponding manner, when a logical one or other suitable value is present on pixel

identification line 141 (e.g. corresponding to pixel identification line 142 being tied to

Vcc), the back end circuitry 142 will be responsible for processing the tiles labeled “B0”

(e.g. 93 and 94), When a logical zero or other suitable value is present on pixel

identification line 38 (FIG. 2), the back end circuitry 39 is responsible for processing, for

example, the tiles labeled “A1” (c.g. 96 and 99). When a logical one or other suitable

value is present on pixel identification line 41 (FIG. 2), the back end circuitry 42 is

responsible for processing, for example, the tiles labeled “Bl” (e.g. 97 and 98). The tile

pattern illustrated in FIG. 4 is referred to as a super-tile pattern 68.

[0037] As illustrated, the super-tile pattern 68 is formed of a horizontally and

vertically repeating pattern of regions or tiles 92-99, where each tile is a 16 x 16 pixel

array. With this frame buffer configuration, as the primitive data 31 is typically written

in strips, at least one tile (e.g. 92) being processed by the third graphics pipeline 201 and

at least one tile (e.g. 93) being processed by the fourth graphics pipeline 202 will be

intersected or contain at least a portion of the primitive data 31, notwithstanding the

primitive orientation; thereby achieving substantially equal load balancing between the

pipelines.
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[0038] Thus, in the multi—pr0cessor implementation, each of the graphics

pipelines is responsible for processing 1/(MxN) of the tiles present in the partitioned

graphics memory 68, where M represents the number of pipelines per circuit and N

represents the number of graphics processing circuits being used. Thus, in an

embodiment where graphics processing circuit 34 and graphics processing circuit 54 are

combined, for example, through AGP 32 (FIG. 2), each graphics pipeline 101, 102, 201

and 202 will be responsible for processing one-fourth of the tiles 92-99 of the repeating

tile pattern. This results in increased graphics processing performance as each graphics

pipeline is responsible for processing one-quarter of total pixels maintained in the frame

buffer 68.

[0039] FIG. 6 is a flow chart of the operations performed by the graphics

processing circuit 34 according to the present invention. In the multi-processor

implementation, graphics processing circuits 34 and 54 perform substantially the same

operations. In step 100, the front end circuitry 35 receives the graphics data 31 (FIG. 2),

for example, vertex data of an object to be rendered and generates corresponding pixel

data 36 (FIG. 2) in response to the primitive data 31 in step 102. The pixel data may be

generated by performing, for example, clipping, lighting, spatial transformations. matrix

transformations and rasterizing operations on the graphics data 31.

[0040] In step 104, the pixels within a set of tiles of the repeating tile pattern to be

processed by a corresponding one of the at least two graphics pipelines in response to the

pixel data is determined. This is accomplished, for example, in step 105 by the scan

converter 37 determining which of tiles (e.g. 72 and 75) of the repeating tile pattern are to

be processed by the back end circuitry 39 based on the tile identification data present on

the pixel identification line 38. Next, in step 106, the scan converter 37 provides the

position coordinates 60 of the pixels within portions 81-82 of the triangle 80 that intersect

the tiles (e.g. 72 and 75) to the back end circuitry 39.

[0041] In step 108, pixel operations are performed on the pixels within the

determined set of tiles by the corresponding one of the at least two graphics pipelines is

performed. This is accomplished, for example, by the back end circuitry 39 performing

color, shading, blending, texturing and/or z-buffering operations on the pixels within the

portions (e.g. 81-82) of the tiles (e.g. 72 and 75) they are responsible for.

12
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[0042] In step 109, a determination is made as to whether the processing is

complete. If the processing is complete, the process proceeds to step 100 where vertex

data for a new primitive is received. Otherwise, the process ends. In the multi-processor

implementation, graphics processing circuit 54 performs substantially the same

operations as discussed above, in conjunction with graphics processing circuit 34.

[0043] As noted above, a rasterizer setup unit manages the distribution of

polygons to the different rasterizer pipelines within a chip. The design divides the screen

into multiple square tiles. Each pipeline is responsible for a subset of the tiles. In our

design, the tile sizes are 8 x 8 pixels, 16x16 pixels (default) or 32x32 pixels. However,

any number of square pixels or even non-square tiles could be done. It will be recognized

that the number of pixels in the tiles be a common divisor of the number of pixels on the

screen, in both X and Y directions.

[0044] Vertices are given by the application currently executing on the host. The

vertices are converted from object space three-dimensional homogeneous coordinate

system to a screen based coordinate system. This conversion can be done on the host

processor or in the front end section of the graphics chip (i.e. vertex transformation). The

screen based coordinate system has at least X and Y coordinates for each vertex.

[0045] As shown in FIG. 7, the setup unit creates a bounding box based on the

screen space X, Y coordinates of each vertex. This bounding box is then compared

against the current tile pattern. This tiling pattern is based on the number of graphics

pipelines currently active. In the one pipe configuration, the tiles just repeat and are all

mapped to the same pipeline. In the two pipe configuration, a “checkerboard” pattern is

created for the pipes and the patterns repeat over the full screen.

[0046] The bounding boxes’ four comers are mapped to the tile pattern, simply

by discarding the lower bits of X & Y. The four corners map to the same or different

tiles. If they all map to the same tile, then only the pipeline that is associated with that tile

receives the polygon. If it maps to only tiles that are associated with only one pipeline,

then again only that pipeline receives the polygon. If it maps to tiles that are associated

with multiple pipelines, then the entire polygon is sent to all pipelines. In our

implementation, we broadcast the polygon to all pipelines, masking the pipelines that .
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should not receive it. Consequently, polygons can be sent to only one pipe or up to all

the pipes, depending on the coverage of the tiles by the polygon.

[0047] For super tiling when using multiple graphics chips, the rasterizer setup

unit manages the distribution of polygons to different graphics chips. The super tiles,

which are a square assembly of pixels, are used to perform load balancing between each

processor. Basically, each processor is responsible for generating all of the pixels in its

subset of super tiles. The tiles are distributed evenly across all processors, in a

checkerboard pattern. The tile size is variable, but one implementation may be 32x32

pixels, or 2x2 tiles. This amount can be changed through programming registers. Super

tiles do not have to be of a size which is a common divisor of the screen resolution, but

it’s more efficient if it is. The number of chips in use should be a power of two.

[0048] FIG. 8 shows some examples of super tile configurations for various

numbers of chips (super tile size or STS). As shown, C# represents the tile that chip #

controls. The patterns repeat across the whole screen, in both X & Y directions, until the

full screen is fully covered. For odd powers of 2 (STS=2, STS=8), a simple square

pattern of different chips cannot be made, so a secondary pattern of checkerboard is

applied to generate a square arrangement.

[0049] In operation, an application generates vertex data, which assembles into

polygons (i.e. 2 Vertices for a line, 3 for a triangle). Each vertex’s homogeneous object

space coordinate (generated by the application) is transformed into screen space

coordinates by either the host or the front end of the graphics chip (transform unit or

vertex processor). The screen space coordinates hold X, Y coordinates (in screen pixels)

for each of the Vertices. The polygons coming from an application are all broadcast to all

chips. Each chip processes the Vertices as needed to generate the same X, Y coordinates

for all vertices. Then, each chip creates a bounding box around the polygon as shown in

FIG. 7. The X, Y coordinates of each corner of the bounding box is checked against the

super tiles that belongs to each processor. If the bounding box overlaps a super tile

assigned to a given processor, then that processor must render some or the entire polygon.

The setup unit then sends the whole polygon to the various raster pipe(s). If the bounding

box does not overlap any of the tiles associated with a processor, then the setup unit

rejects the whole polygon and processes the next one.

14
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[0050] In this way, triangle setup performance does not scale with each processor

(since all polygons go through all setup units), but fill rate (defined as the number of

pixels output total) docs scale with each processor added.

[0051] The above detailed description of the invention and the examples

described therein have been provided for the purposes of illustration and description.

Although an exemplary embodiment of the present invention has been described in detail

herein with reference to the accompanying drawings, ‘it is to be understood that the

present invention is not limited to the precise embodiment disclosed, and that various

changes and modifications to the invention are possible in light of the above teaching.

Accordingly, the scope of the present invention is to be defined by the claims appended

hereto.
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CLAIMS

What is claimed is:

1. A graphics processing circuit, comprising:

at least two graphics pipelines operative to process data in a corresponding

set of tiles of a repeating tile pattern, a respective one of the at least two graphics

pipelines operative to process data in a dedicated tile,

wherein the repeating tile pattern includes a horizontally and vertically

repeating pattern of square regions.

2. The graphics processing circuit of claim 1, wherein the square regions

comprise a two dimensional partitioning of memory.

3. The graphics processing circuit of claim 2, wherein the memory is a frame

buffer. \

4. The graphics processing circuit of claim 1, wherein each of the at least two

graphics pipelines further includes front end circuitry operative to receive vertex data and

generate pixel data corresponding to a primitive to be rendered, and back end circuitry,

coupled to the front end circuitry, operative to receive and process a portion of the pixel

data.

5. The graphics processing circuit of claim 4, wherein each of the at least two

graphics pipelines further includes a scan converter, coupled to the back end circuitry,

operative to determine the portion of the pixel data to be processed by the back end

circuitry.

6. The graphics processing circuit of claim 1, wherein each tile of the set of tiles

further comprises a 16x16 pixel array.

7. The graphics processing circuit of claim 4, wherein the at least two graphics

pipelines separately receive the pixel data from the front end circuitry.

16
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8. The graphics processing circuit of claim 4, wherein the at least two graphics

pipelines are on multiple chips.

9. The graphics processing circuit of claim 1, further including a memory

controller coupled to the at least two graphics pipeline, operative to transfer pixel data

between each of the first pipeline and the second pipeline and a memory.

10. The graphics processing circuit of claim 4, wherein a first of the at least two

graphics pipelines processes the pixel data only in a first set of tiles in the repeating tile

pattern.

11. The graphics processing circuit of claim 10, wherein the first of the at least

two graphics pipelines further includes a scan converter, coupled to the front end circuitry

and the back end circuitry, operative to provide position coordinates of the pixels within

the first set of tiles to be processed by the back end circuitry, the scan converter including

a pixel identification line for receivingtile identification data indicating which of the set

of tiles is to be processed by the back end circuitry.

12. The graphics processing circuit of claim 1, wherein a second of the at least

two graphics pipelines processes the pixel data only in a second set of tiles in the

repeating tile pattern.

13. The graphics processing circuit of claim 12, wherein the second of the at least

two graphics pipelines further includes a scan converter, coupled to the front end circuitry

and the back end circuitry, operative to provide position coordinates of the pixels within

the second set of tiles to be processed by the back end circuitry, the scan converter

including a pixel identification line for receiving tile identification data indicating which

of the set of tiles is to be processed by the back end circuitry.
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14. The graphics processing circuit of claim 1 including a third graphics pipeline

and a fourth graphics pipeline, wherein the third graphics pipeline includes front end

circuitry operative to receive vertex data and generate pixel data corresponding to a

primitive to be rendered, and back end circuitry, coupled to the front end circuitry,

operative to receive and process the pixel data in a third set of tiles in the repeating tile

pattern, and wherein the fourth graphics pipeline includes front end circuitry operative to

receive vertex data and generate pixel data corresponding to a primitive to be rendered,

and back end circuitry, coupled to the front end circuitry, operative to receive and process

the pixel data in a fourth set of tiles in the repeating tile pattern.

15. The graphics processing circuit of claim 14, wherein the third graphics

pipeline further includes a scan converter, coupled to the front end circuitry and the back

end circuitry, operative to provide position coordinates of the pixels within the third set

of tiles to be processed by the back end circuitry, the scan converter including a pixel

identification line for receiving tile identification data indicating which of the sets of tiles

is to be processed by the back end circuitry.

16. The graphics processing circuit of claim 14, wherein the fourth graphics

pipeline further includes a scan converter, coupled to the front end circuitry and the back

end circuitry, operative to provide position coordinates of the pixels within the fourth set

of tiles to be processed by the back end circuitry, the scan converter including a pixel

identification line for receiving tile identification data indicating which of the sets of tiles

is to be processed by the back end circuitry.

17. The graphics processing circuit of claim 14, wherein the third and fourth

graphics pipelines are on separate chips.

18. The graphics processing circuit ofclaim 14, further including a bridge

operative to transmit vertex data to each of the first, second, third and fourth graphics

pipelines.
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19. The graphics processing circuit of claim 17 wherein the data includes a

polygon and wherein each separate chip creates a bounding box around the polygon and

wherein each corner of the bounding box is checked against a super tile that belongs to

each separate chip and wherein if the bounding box does not overlap any of the super

tiles associated with a separate chip, then the processing circuit rejects the whole polygon

and processes a next one.

20. A graphics processing method, comprising:

receiving vertex data for a primitive to be rendered;

generating pixel data in response to the vertex data;

determining the pixels within a set of tiles of a repeating tile pattern

to be processed by a corresponding one of at least two graphics pipelines in response to

the pixel data, the repeating tile pattern including a horizontally and vertically repeating

pattern of square regions; and

performing pixel operations on the pixels within the determined set of tiles

by the corresponding one of the at least two graphics pipelines.

21. The graphics processing method of claim 20, wherein determining the pixels

within a set of tiles of the repeating tile pattern to be processed further comprises

determining the set of tiles that the corresponding graphics pipeline is responsible for.

22. The graphics processing method of claim 20, wherein determining the pixels

within a set of tiles of the repeating tile pattern to be processed further comprises

providing position coordinates of the pixels within the determined set of tiles to be

processed to the corresponding one of the at least two graphics pipelines.

23. The graphics processing method of claim 20, further comprising transmitting

the processed pixels to memory.
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24. A graphics processing circuit, comprising:

front end circuitry operative to generate pixel data in response to primitive

data for a primitive to be rendered;

first back end circuitry, coupled to the front end circuitry, operative to

process a first portion of the pixel data in response to position coordinates;

a first scan converter, coupled between the front end circuitry and the first

back end circuitry, operative to determine which set of tiles of a repeating tile pattern are

to be processed by the first back end circuitry, the repeating tile pattern including a

horizontally and vertically repeating pattern of square regions, and operative to provide

the position coordinates to the first back end circuitry in response to the pixel data;

second back end circuitry, coupled to the front end circuitry, operative‘ to

process a second portion of the pixel data in response to position coordinates;

a second scan converter, coupled between the front end circuitry and the

second back end circuitry, operative to determine which set of tiles or the repeating tile

pattern are to be processed by the second back end circuitry, and operative to provide the

position coordinates to the second back end circuitry in response to the pixel data; and

a memory controller, coupled to the first and second back end circuitry.

operative to receive transmit and receive the processed pixel data.
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DIVIDING WORK AMONG MULTIPLE GRAPHICS PIPELINES USING A

SUPER—TILING TECHNIQUE

ABSTRACT

A graphics processing circuit includes at least two pipelines operative to process

data in a corresponding set of tiles of a repeating tile pattern, a respective one of the at

least two pipelines operative to process data in a dedicated tile, wherein the repeating tile

pattern includes a horizontally and vertically repeating pattern of square regions. A

graphics processing method includes receiving vertex data for a primitive to be rendered;

generating pixel data in response to the vertex data; determining the pixels within a set of

tiles of a repeating tile pattern to be processed by a corresponding one of at least two

graphics pipelines in response to the pixel data, the repeating tile pattern including a

horizontally and vertically repeating pattern of square regions; and performing pixel

operations on the pixels within the determined set of tiles by the corresponding one of the

at least two graphics pipelines.
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As a named inventor, I hereby appoint the following registered practitioner(s) to prosecute this application and to
transaction all business in the Patent and Trademark Office connected therewith:

T
Christa her 1. Reckam find
Jose h P. Krause
Michael J. Tureon
"rimom 1. Bechen memimnanos
El Additional xegstered pmcnuonens) named on supplemental Registered Practitioner Infonnation sheet PTOISB/02C attached herIzto.\

Direct all correspondence to: Vedder, Price, Kaufman 8: Kammholz
222 N. LaSalle Street, Suite 2600

Chicago, lllinois 60601
Telephone: 312-609-7500
Facsimile: 312-609-5005

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on infonrmtion and belief are
believed to be true: and further that these statements were made with the knowledge that willful false statements and the like so made are
punishable by line or imprisonment, or both. under 13 U.S.C. 1001 and that such willful false statements may jeopardize the validity of the
application or any patent issued thereon.

D A petition has been filed for this unsigned inventor
Name of Sole or First Inventor:

Given Name (first and middle [if an ] Farnil Name or Surname

Inventor's Date
“M "’ “"‘ Y/was

City: Snmloga State: Califontia Citizenship: United Kingdom
Post Office Address 12l37 Woodside Drive

Cit ; saratoa State: California Country: USA

El A petition has been filed for this unsigned inventor
Name of Additional Juint Inventor:

Given Name (first and middle if an ] I-‘amil Name or Surname

Inventor s
Si _ nature

City: Palo Alto State: California Country: us». Citizenship: Canadian
Post Office Address 901 3Y¢flm°l'¢ D1'iV=

City: P310 A110 State: California ZIP: 94303 Country: USA
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Application No. Applicant(s)

10/459,797 LEATHER ET AL.

Office Action Summary Examine,

Joni Hsu

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

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

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.

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

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)I:I Responsive to communication(s) filed on

2a)Ij This action is FINAL. 2b)|Z This action is non-final.

3)I: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)IZ Claim(s)1 is/are pending in the application.

4a) Of the above claim(s) __ is/are withdrawn from consideration.

5)|j Claim(s)j is/are allowed.

6)|Z Claim(s) jfi is/are rejected.

7)lZ Claim(s) 9 and 24 is/are objected to.

8)l:| Claim(s)_ are subject to restriction and/or election requirement.

Application Papers

9)I:l The specification is objected to by the Examiner.

10)|:I The drawing(s) filed on __ is/are: a)I:l accepted or b)I] 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 sheetts) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

11)l:] 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)E] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)|:I All b)I:| Some * c)I:] None of:

LB Certified copies of the priority documents have been received.

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

3.I:I 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( )).

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

Attachment(s)

1) E Notice of References Cited (PTO-892) 4) D interview Summary (PT0413)
2) El Notice of Draltsperscn’s Patent Drawing Review (PTO-948) P399’ N°(5)/M3“ D3ie-j
3) D lnforrnation Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) I:I N°‘I°e °I I”f°”'"aI P3Ie“I APPII°a"°" (P7045?)

Paper No(s)/Mail Date . 5) EI Other: j-
U.S. Patent and Traderrerk Office

PTOL-326 (Rev. 1-04) Office Action Summary Part of Paper No./Mail Date 61203
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Application/Control Number: 10/459,797

Art Unit: 2676

DETAILED ACTION

Claim Objections

1. Claim 9 objected to because of the following informalities: In line 6 on page 17, .the

claim states “two graphics pipeline” where it should state “two graphics pipelines”. Appropriate

correction is required.

2. Claim 24 objected to because of the following informalities: In lines 14-15 on page 20,

the claim states “set of tiles or the repeating tile pattem” where it should state “set of tiles ofthe

repeating tile pattern”. In line 18 on page 20, the claim states “receive transmit and receive”

where it should state “transmit and receive”. Appropriate correction is required.

Claim Rejections - 35 USC§ 112

The following is a quotation of the second paragraph of 35 U.S.C. 112:

The specification shall conclude with one or more claims particularly pointing out and

distinctly claiming the subject matter which the applicant regards as his invention.

4. Claims 9, 12, and 13 are rejected under 35 U.S.C. 112, second paragraph, as being '

indefinite for failing to particularly point out and distinctly claim the subject matter which

applicant regards as the invention.

Claim 9 recites the limitation "the first pipeline" and “the second pipeline”. There is

insufficient antecedent basis for this limitation in the claim.
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Claim 12 recites the limitation "the pixel data". There is insufficient antecedent basis for

this limitation in the claim.

Claim 13 recites the limitation "the front end circuitry" and “the back end circuitry”.

There is insufficient antecedent basis for this limitation in the claim.

Claim Rejections - 35 USC § 103

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

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or

described as set forth in section 102 of this title, if the differences between the subject

matter sought to be patented and the prior art are such that the subj ect matter as a whole

would have been obvious at the time the invention was made to a person having ordinary

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

6. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459

(1966), that are applied for establishing a background for determining obviousness under 35

U.S.C. 103(a) are summarized as follows:

Determining the scope and contents of the prior art.

Ascertaining the differences between the prior art and the claims at issue.

Resolving the level of ordinary skill in the pertinent art.

Considering objective evidence present in the application indicating obviousness
or nonobviousness.

7. Claims 1-8, 10-18, and 20-23 are rejected under 35 U.S.C. 103(a) as being unpatentable

over Migdal (USOO6762763B1) in view of Heirich (USOO6753878Bl), further in view of Duffy

(USOO517964OA).
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8. With regard to Claim 1, Migdal describes a graphics processing circuit, comprising a

graphics pipeline (Col. 1, line 66-Col. 2, line 17) operative to process data in a corresponding set

of tiles, the graphics pipeline operative to process data in a dedicated tile (Col. 8, lines 20-23).

However, Migdal does not teach that there are at least two graphics pipelines and each

graphics pipeline processes data in a dedicated tile. However, Heirich describes multiple

graphics pipelines (22, 24, Figure 1; Col. 5, lines 31-33) and each graphics pipeline processes

data in a dedicated part of the image (PI, Col. 6, lines 1-6).

It would have been obvious to one of ordinary skill in this art at the time of invention by

applicant to modify the device ofMigdal so that there are at least two graphics pipelines and

each graphics pipeline processes data in a dedicated tile as suggested by Heirich. Heirich

suggests that it is advantageous to use multiple graphics pipelines because each pipeline can

work on a different process or part of the image without waiting for the other processes to finish

first (Col. 2, lines 24-39), so using multiple graphics pipelines speeds up the processing

operation.

However, Migdal and Heirich do not teach a repeating tile pattern, wherein the repeating

tile pattern includes a horizontally and vertically repeating pattern of square regions. However,

Duffy describes a repeating tile pattern, wherein the repeating tile pattern includes a horizontally

and vertically repeating pattern of square regions (Col. 3, line 67-Col. 4, line 4; Col. 4, lines 31-

32; Col. 5, lines 17-20).

It would have been obvious to one of ordinary skill in this art at the time of invention by

applicant to modify the devices of Migdal and Heirich to include a repeating tile pattern, wherein

the repeating tile pattern includes a horizontally and vertically repeating pattern of square regions
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as suggested by Duffy because Duffy suggests that rather than generating an entire simulated

halftone screen for each process color of an image, which takes up substantial additional

computing power, a set of rectangular repeating patterns can be stored and retrieved for use in

filling incremental regions of the image (Col. 3, line 63—Co1. 4, line 4).

'9. With regard to Claim 2, Migdal describes that the square regions comprise a two

dimensional partitioning ofmemory (Col. 7, lines 63-65).

10. With regard to Claim 3, Migdal describes that the memory is a frame buffer (Col. 5, lines

63-67).

11. With regard to Claim 4, Migdal describes that the graphics pipeline further includes front

end circuitry (105, Figure 1) operative to receive vertex data and generate pixel data

corresponding to a primitive to be rendered (Col. 4, lines 46-51; Col. 5, lines 39-41; Col. 8, lines

17-19), and back end circuitry (108), coupled to the front end circuitry, operative to receive and

process a portion of the pixel data (Col. 4, lines 46-51).

However Migdal does not teach that there are two graphics pipelines operative to receive

and process a portion of the pixel data. However, Heirich describes multiple graphics pipelines

(22, 24, Figure 1; Col. 5, lines 31-33) operative to receive and process a portion of the pixel data

(PI, Col. 6, lines 1-6), as discussed in the rejection for Claim 1.
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12. With regard to Claim 5, Migdal describes that the graphics pipeline further includes a

scan converter (602, Figure 6), coupled to the back end circuitry (603-615), operative to

determine the portion of the pixel data to be processed by the back end circuitry (Col. 8, lines 7-

19).

However Migdal does not teach that there are two graphics pipelines. However, Heirich

describes multiple graphics pipelines (22, 24, Figure 1; Col. 5, lines 31-33), as discussed in the

rejection for Claim 1.

13. With regard to Claim 6, Migdal describes that each tile of the set of tiles further

comprises a 16x16 pixel array (Col. 7, lines 63-65).

14. With regard to Claim 7, Migdal does not teach that the at least two graphics pipelines

separately receive the pixel data from the front end circuitry. However, Heirich describes that

the at least two graphics pipelines (22, 24, Figure 1) separately receive the pixel data (PI) from

the front end circuitry (22) (C01. 6, lines 1-6).

It would have been obvious at the time of invention by applicant to modify the device of

Migdal so that the at least two graphics pipelines separately receive the pixel data from the front

end circuitry as suggested by Heirich. Since Heirich describes using multiple graphics pipelines,

each graphics pipeline must inherently separately receive the pixel data from the front end

circuitry. The advantages of using multiple graphics pipelines were discussed in the rejection for

Claim 1.
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15. With regard to Claim 8, Migdal does not teach that the at least two graphics pipelines are

on multiple chips. However, Heirich describes multiple graphics pipelines and that each

graphics pipeline can be on a separate workstation (Figure 4; Col. 16, lines 53-59). Since the

graphics pipelines are on separate workstations, the graphics pipelines must inherently be on

multiple chips.

It would have been obvious at the time of invention by applicant to modify the device of

Migdal so that the at least two graphics pipelines are on multiple chips as suggested by Heirich

because Heirich suggests the advantage ofbeing able to put the different chips on different

workstations. In this configuration, off-the—shelf workstations and graphics accelerator cards can

be used for image generation, which greatly reduces the cost of the'system. The marginal costs

of the image generation process might be reduced even further if the workstations and graphics

accelerators are used for other purposes (Col. 16, lines 41-46).

16. With regard to Claim 10, Migdal does not teach that a first of the at least two graphics

pipelines processes the pixel data only in a first set of tiles in the repeating tile pattern. However,

Heirich describes multiple graphics pipelines (22, 24, Figure 1), and each graphics pipeline

processes only a part of an image (Pl; Col. 6, lines 1-6). Therefore, Heirich describes that a first

of the at least two graphics pipelines processes the pixel data only in a first set of tiles.

However, Migdal and Heirich do not teach a repeating tile pattern. However, Duffy

describes a repeating tile pattern (Col. 4, lines 26-53; Col. 5, lines 17-20), as discussed in the

rejection for Claim 1.
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17. With regard to Claim 11, Migdal describes that the graphics pipeline further includes a

scan converter (602, Figure 6), coupled to the front end circuitry (105, Figure 1) and the back

end circuitry (603-615, Figure 6), operative to provide position coordinates of the pixels within

the first set of tiles to be processed by the back end circuitry (Col. 8, lines 17-19). The scan

converter provides position coordinates to the texture request generator (603). From these

position coordinates, the texture request generator knows which of the set of tiles is to be

processed by the back end circuitry and generates the required tile addresses for theses tiles (Col.

8, lines 17-23). Therefore, the scan converter must inherently include a pixel identification line

for receiving tile identification data indicating which of the set of tiles is to be processed by the

back end circuitry.

However Migdal does not teach that there are two graphics pipelines. However, Heirich

describes multiple graphics pipelines (22, 24, Figure 1; Col. 5, lines 31-33), as discussed in the

rejection for Claim 1.

18. With regard to Claim 12, Claim 12 is similar in scope to Claim 10, and therefore is

rejected under the same rationale.

19. With regard to Claim 13, Claim 13 is similar in scope to Claim 11, and therefore is

rejected under the same rationale.

20. With regard to Claim 14, Migdal describes a graphics pipeline (Col. 1, line 66—Col. 2, line

17) including front end circuitry (105, Figure 1) operative to receive vertex data and generate
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pixel data corresponding to a primitive to be rendered (Col. 4, lines 46-51; Col. 5, lines 39-41;

Col. 8, lines 17-19), and back end circuitry (108), coupled to the front end circuitry, operative to

receive and process the pixel data in a set of tiles in the repeating tile pattern (Col. 4, lines 46-

51).

However, Migdal does not teach a third graphics pipeline and a fourth graphics pipeline.

However, Heirich describes multiple graphics pipelines (22, 24, Figure 1; Col. 5, lines 31-33), as

discussed in the rejection for Claim 1. Heirich also describes that each pipeline processes the

pixel data only in one set of tiles in the repeating tile pattern, as discussed in the rejection for

Claim 10.

However, Migdal and Heirich do not teach a repeating tile pattern. However, Duffy

describes a repeating tile pattern (Col. 4, lines 26-53; Col. 35, lines 17-20), as discussed in the

rejection for Claim 1.

21. With regard to Claim 15, Claim 15 is similar in scope to Claim 11, and therefore is

rejected under the same rationale.

22. With regard to Claim 16, Claim 16 is similar in scope to Claim 11, and therefore is

rejected under the same rationale.

23. With regard to Claim 17, Claim 17 is similar in scope to Claim 8, and therefore is

rejected under the same rationale.
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24. With regard to Claim 18, Migdal does not teach a bridge operative to transmit vertex data

to each of the first, second, third and fourth graphics pipelines. However, Heirich describes a

bridge (20, Figure 1) operative to transmit vertex data to each of the first, second, third and

fourth graphics pipelines (22) (C01. 5, lines 45-50).

It would have been obvious to one of ordinary skill in this art at the time of invention by

applicant to modify the device of Migdal to include a bridge operative to transmit vertex data to

each of the first, second, third and fourth graphics pipelines as suggested by Heirich because

Heirich suggests the advantage ofbeing able to distribute all of the Vertex data at once (Col. 5,

lines 53-58). The advantages of having multiple graphics pipelines were discussed in the

rejection for Claim 1.

25. With regard to Claim 20, Migdal describes a graphics processing method, comprising

receiving vertex data for a primitive to be rendered; generating pixel data in response to the

vertex data (Col. 4, lines 46-51); determining the pixels within a set of tiles to be processed by a

the graphics pipeline in response to the pixel data; and performing pixel operations on the pixels

within the determined set of tiles by the graphics pipeline (Col. 8, lines 6-23).

However, Migdal does not teach a repeating tile pattern including a horizontally and

vertically repeating pattern of square regions. However, Duffy describes a repeating tile pattern

including a horizontally and vertically repeating pattern of square regions (Col. 4, lines 26-53;

Col. 5, lines 17-20) as discussed in the rejection for Claim 1.



TEXAS INSTRUMENTS EX. 1002 - 51/615

Application/Control Number: 10/459,797 Page 11

Art Unit: 2676

However, Migdal and Duffy do not teach two graphics pipelines. However, Heirich

describes multiple graphics pipelines (22, 24, Figure 1; Col. 5, lines 31-33), as discussed in the

rejection for Claim 1.

26. With regard to Claim 21, Migdal does not teach that determining the pixels within a set

of tiles of the repeating tile pattern to be processed further comprises determining the set of tiles

that the corresponding graphics pipeline is responsible for. However, Heirich describes multiple

graphics pipelines (22, 24, Figure 1), and each graphics pipeline processes only a part of an

image (PI, Col. 6, lines 1-6), as discussed in the rejection for Claim 10. Therefore, Heirich

inherently teaches determining the pixels within a set of tiles to be processed fimher comprises

determining the set of tiles that the corresponding graphics pipeline is responsible for.

However, Migdal and Heirich do not teach a repeating tile pattern. However, Duffy

describes a repeating tile pattern (Col. 4, lines 26-53; Col. 5, lines 17—20), as discussed in the

rejection for Claim 1.

27. With regard to Claim 22, Migdal describes determining the pixels within a set of tiles to

be processed further comprises providing position coordinates of thepixels within the

determined set of tiles to be processed to the graphics pipeline (Col. 8, lines 17-23).

However, Migdal does not teach a repeating tile pattern. However, Duffy describes a

repeating tile pattern (Col. 4, lines 26-53; Col. 5, lines 17-20), as discussed in the rejection for

Claim 1.
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However, Migdal and Duffy do not teach two graphics pipelines. However, Heirich

describes multiple graphics pipelines (22, 24, Figure 1; Col. 5, lines 31-33), as discussed in the

rejection for Claim 1.

28. With regard to Claim 23, Migdal describes transmitting the processed pixels to memory

(109, Figure 1; Col. 8, line 48-Col. 9, line 3).

29. Claim 9 rejected under 35 U.S.C. 103(a) as being unpatentable over Migdal

(US006762763Bl) in View of Heirich (USOO6753878B1), fl.11'thCI‘ in View of Duffy

(US005l7964OA), further in view of Wang (US006l84906B1).

Migdal, Heirich, and Duffy are relied upon for the teachings as discussed above relative

to Claim 1.

However, Migdal, Heirich, and Duffy do not teach a memory controller coupled to the at

least two graphics pipelines, operative to transfer pixel data between each of the first pipeline

and the second pipeline and a memory. However, Wang describes a memory controller (28,

Figure 2) coupled to the at least two graphics pipelines, operative to transfer pixel data between

each of the first pipeline and the second pipeline and a memory (60) (C01. 3, lines 55-58).

It would have been obvious to one of ordinary skill in this art at the time of invention by

applicant to modify the devices of Migdal, Heirich, and Duffy to include a memory controller

coupled to the at least two graphics pipelines, operative to transfer pixel data between each of the

first pipeline and the second pipeline and a memory as suggested by Wang because Wang
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suggests the advantage of improving the speed of operation and allowing for a single memory

clock cycle read/write operation (Col. 1, lines 51-55).

30. Claim 19 rejected under 35 U.S.C. 103(a) as being unpatentable over Migdal

(US006762763B1) in view ofHeirich (USOO6753878Bl), further in view ofDuffy

(US005179640A), further in view of Kent (US 2003016483OA1).

Migdal, Heirich, and Duffy are relied upon for the teachings as discussed above relative

to Claim 17.

However, Migdal, Heirich, and Duffy do not teach that the data includes a polygon and .

wherein each separate chip creates a bounding box around the polygon and wherein each corner

of the bounding box is checked against a super tile that belongs to each separate chip [00l0,

0012] and wherein if the bounding box does not overlap anyiof the super tiles associated with a

separate chip, then the processing circuit rejects the whole polygon and processes a next one.

However, Kent describes the data includes a polygon [0006] and wherein each separate chip

creates a bounding box around the polygon and wherein each comer of the bounding box is

checked against a super tile that belongs to each separate chip and wherein if the bounding box

does not overlap any of the super tiles associated with a separate chip, then the processing circuit

rejects the whole polygon and processes a next one [0l29, 0144].

It would have been obvious to one of ordinary skill in this art at the time of invention by

applicant to modify the devices of Migdal, Heirich, and Duffy so that the data includes a polygon

and wherein each separate chip creates a bounding box around the polygon and wherein each

comer of the bounding box is checked against a super tile that belongs to each separate chip and
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wherein if the bounding box does not overlap any of the super tiles associated with a separate

chip, then the processing circuit rejects the whole polygon and processes a next one as suggested

by Kent because Kent suggests the advantage of being able to determine if a polygon is within

the super tiles associated with a separate chip [O129, 0144]. This is needed in order for each

separate chip to only process the pixel data in one set of tiles, as discussed in the rejections for

Claims 8 and 10.

31. Claim 24 rejected under 35 U.S.C. 103(a) as being unpatentable over Migdal

(USO06762763B1) in view of Duffy (USO05l79640A), further in view of Morgan

(USO06714203B1), further in view of Wang (US006184906B1).

Migdal describes a graphics processing circuit, comprising front end circuitry (105,

Figure 1) operative to generate pixel data in response to primitive data for a primitive to be

rendered (Col. 4, lines 46-51; Col. 5, lines 39-41; Col. 8, lines 17-19); first back end circuitry

(108), coupled to the front end circuitry, operative to process a first portion of the pixel data in

response to position coordinates (Col. 8, lines 20-23); a first scan converter (602, Figure 6),

coupled between the front end circuitry and the first back end circuitry, operative to determine

which set of tiles are to be processed by the first back end circuitry, and operative to provide the

position coordinates of the first back end circuitry in response to the pixel data (Col. 8, lines 7-

23).

However, Migdal does not teach a repeating tile pattern including a horizontally and

vertically repeating pattern of square regions. However, Duffy describes a repeating tile pattern

(Col. 4, lines 26-53; Col. 5, lines 17-20), as discussed in the rejection for Claim 1.



TEXAS INSTRUMENTS EX. 1002 - 55/615

Application/Control Number: 10/459,797 Page 15

Art Unit: 2676

However, Migdal and Duffy do not teach a second back end circuitry. However, Morgan

describes a front end circuitry (202, Figure 2) coupled to multiple back end circuitries (208, 210)

(Col. 3, lines 41-42),

It would have been obvious to one of ordinary skill in this art at the time of invention by

applicant to modify the devices of Migdal and Duffy to include a second back end circuitry as

suggested by Morgan because Morgan suggests that it is simpler to have one front-end circuitry

as a data communications interface for the image generation system (Col. 3, lines 32-34) and

couple the one front-end circuitry to multiple back end circuitries. The multiple back-end

circuitries are for multiple graphics pipelines. The advantages of having multiple graphics

pipelines were discussed in the rejection for Claim 1.

However, Migdal, Duffy, and Morgan do not teach a memory controller, coupled to the

first and second back end circuitry, operative to transmit and receive the processed pixel data.

However, Wang describes a memory controller (28, Figure 2), coupled to multiple pipelines or

the first and second back end circuitry, operative to transmit‘and receive" the processed pixel data

(Col. 3, lines 55-58), as discussed in the rejection for Claim 9.

Conclusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Joni Hsu whose telephone number is 703-305-4418. The

examiner can normally be reached on M-F 8am-5pm.
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If attempts to reach the examiner by telephone are unsuccessful, the exarniner’s

supervisor, Matthew C. Bella can be reached on 703-308-6829. The fax phone number for the

organization where this application or proceeding is assigned is 703-872-9306.

Information regarding the status of an application may be obtained from the Patent

Application Information Retrieval (PAIR) system. Status information for published applications

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished

applications is available through Private PAIR only. For more information about the PAIR

system, see http://pair—direct.uspto.gov. Should you have questions on access to the Private PAIR

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).
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Dear Sir:
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following Amendment and Response.

Amendments to the Specification begin on page 2 of this paper.
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Amendments to the Specification:

Please replace paragraph [0046] with the following amended paragraph:

[0046] The bounding boxes’ four comers are mapped to the tile pattern, simply by

discarding the lower bits of X & Y. The four corners map to the same or different tiles. If they

all map to the same tile, then only the pipeline that is associated with that tile receives the

polygon. If it maps to only tiles that are associated with only one pipeline, then again only that

pipeline receives the polygon. If it maps to tiles that are associated with multiple pipelines, then

the entire polygon is sent to all pipelines. In [[our]]gn_e implementation, we—breadeast the

polygon is broadcast to all pipelines, masking the pipelines that should not receive it.

Consequently, polygons can be sent to only one pipe or up to all the pipes, depending on the

coverage of the tiles by the polygon.

CH ICAGO/#1 3457 89. I
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Amendments to the Claims:

Re—write the claims as set forth below. This listing of claims will replace all prior versions and

listings, of claims in the application:

Listing of Claims:

1. (original) A graphics processing circuit, comprising:

at least two graphics pipelines operative to process data in a corresponding set of tiles of

a repeating tile pattern, a respective one of the at least two graphics pipelines operative to

process data in a dedicated tile,

wherein the repeating tile pattern includes a horizontally and vertically repeating pattern

of square regions.

2. (original) The graphics processing circuit of claim 1, wherein the square regions

comprise a two dimensional partitioning of memory.

3. (original) The graphics processing circuit of claim 2, wherein the memory is a frame

buffer.

4. (original) The graphics processing circuit of claim 1, wherein each of the at least two

graphics pipelines further includes front end circuitry operative to receive vertex data and

generate pixel data corresponding to a primitive to be rendered, and back end circuitry, coupled

to the front end circuitry, operative to receive and process a portion of the pixel data.

CHICAGO/#1345789]
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5. (original) The graphics processing circuit of claim 4, wherein each of the at least two

graphics pipelines further includes a scan converter, coupled to the back end circuitry, operative

to determine the portion of the pixel data to be processed by the back end circuitry.

6. (original) The graphics processing circuit of claim 1, wherein each tile of the set of

‘ tiles further comprises a 16x16 pixel array.

7. (original) The graphics processing circuit of claim 4, wherein the at least two graphics

pipelines separately receive the pixel data from the front end circuitry.

8. (original) The graphics processing circuit of claim 4, wherein the at least two graphics

pipelines are on multiple chips.

9. (currently amended) The graphics processing circuit of claim 1, further including a

memory controller coupled to the at least two graphics pipel-inepipelines, operative to transfer

pixel data between each of [[the]]§ first pipeline and [[the]]g second pipeline and a memory.

10. (original) The graphics processing circuit of claim 4, wherein a first of the at least

two graphics pipelines processes the pixel data only in a first set of tiles in the repeating tile

pattern.

11. (original) The graphics processing circuit of claim 10, wherein the first of the at

least two graphics pipelines further includes a scan converter, coupled to the front end circuitry

and the back end circuitry, operative to provide position coordinates of the pixels within the first

4
CHICAGO/#l345789.1
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set of tiles to be processed by the back end circuitry, the scan converter including a pixel

identification line for receiving tile identification data indicating which of the set of tiles is to be

processed by the back end circuitry.

12. (currently amended) The graphics processing circuit of claim 1, wherein a second of

the at least two graphics pipelines processes the [[pixel]] data only in a second set of tiles in the

repeating tile pattern.

13. (currently amended) The graphics processing circuit of claim 12, wherein the second

of the at least two graphics pipelines further includes a scan converter, coupled to [[the]] front

end circuitry and [[the]] back end circuitry, operative to provide position coordinates of the

pixels within the second set of tiles to be processed by the back end circuitry, the scan converter

including a pixel identification line for receiving tile identification data indicating which of the

set of tiles is to be processed by the back end circuitry.

14. (original) The graphics processing circuit of claim 1 including a third graphics

pipeline and a fourth graphics pipeline, wherein the third graphics pipeline includes front end

circuitry operative to receive vertex data and generate pixel data corresponding to a primitive to

be rendered, and back end circuitry, coupled to the front end circuitry, operative to receive and

process the pixel data in a third set of tiles in the repeating tile pattern, and wherein the fourth

graphics pipeline includes front end circuitry operative to receive vertex data and generate pixel

data corresponding to a primitive to be rendered, and back end circuitry, coupled to the front end

circuitry, operative to receive and process the pixel data in a fourth set of tiles in the repeating

tile pattern.

CHICAGO/#1 345789. I
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15. (original) The graphics processing circuit of claim 14, wherein the third graphics

pipeline further includes a scan converter, coupled to the front end circuitry and the back end

circuitry, operative to provide position coordinates of the pixels within the third set of tiles to be

processed by the back end circuitry, the scan converter including a pixel identification line for

receiving tile identification data indicating which of the sets of tiles is to be processed by the

back end circuitry.

16. (original) The graphics processing circuit of claim 14, wherein the fourth graphics

pipeline further includes a scan converter, coupled to the front end circuitry and the back end

circuitry, operative to provide position coordinates of the pixels within the fourth set of tiles to

be processed by the back end circuitry, the scan converter including a pixel identification line for

receiving tile identification data indicating which of the sets of tiles is to be processed by the

back end circuitry.

17. (original) The graphics processing circuit of claim 14, wherein the third and fourth

graphics pipelines are on separate chips.

18. (original) The graphics processing circuit of claim 14, further including a bridge

operative to transmit vertex data to each of the first, second, third and fourth graphics pipelines.

19. (original) The graphics processing circuit of claim 17 wherein the data includes a

polygon and wherein each separate chip creates a bounding box around the polygon and wherein

each comer of the bounding box is checked against a super tile that belongs to each separate chip

6
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and wherein if the bounding box does not overlap any of the super tiles associated with a

separate chip, then the processing circuit rejects the whole polygon and processes a next one.

20. (original) A graphics processing method, comprising:

receiving vertex data for a primitive to be rendered;

generating pixel data in response to the vertex data;

determining the pixels within a set of tiles of a repeating tile pattern

to be processed by a corresponding one of at least two graphics pipelines in response to the pixel

data, the repeating tile pattern including a horizontally and vertically repeating pattern of square

regions; and

performing pixel operations on the pixels within the determined set of tiles by the

corresponding one of the at least two graphics pipelines.

21. (original) The graphics processing method of claim 20, wherein determining the

pixels within a set of tiles of the repeating tile pattern to be processed further comprises

determining the set of tiles that the corresponding graphics pipeline is responsible for.

22. (original) The graphics processing method of claim 20, wherein determining the

pixels within a set of tiles of the repeating tile pattern to be processed further comprises

providing position coordinates of the pixels within the determined set of tiles to be processed to

the corresponding one of the at least two graphics pipelines.

23. (original) The graphics processing method of claim 20, further comprising

transmitting the processed pixels to memory.

CHlCAGOl# l 3457 89.1
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24. (currently amended) A graphics processing circuit, comprising:

front end circuitry operative to generate pixel data in response to primitive data for a

primitive to be rendered;

first back end circuitry, coupled to the front end circuitry, operative to process a first

portion of the pixel data in response to position coordinates;

a first scan converter, coupled between the front end circuitry and the first back end

circuitry, operative to determine which set of tiles of a repeating tile pattern are to be processed

by the first back end circuitry, the repeating tile pattern including a horizontally and vertically

repeating pattern of square regions, and operative to provide the position coordinates to the first

back end circuitry in response to the pixel data;

second back end circuitry, coupled to the front end circuitry, operative to process a

second portion of the pixel data in response to position coordinates;

a second scan converter, coupled between the front end circuitry and the second back end

circuitry, operative to determine which set of tiles [[or]]o_f the repeating tile pattern are to be

processed by the second back end circuitry, and operative to provide the position coordinates to

the second back end circuitry in response to the pixel data; and

a memory controller, coupled to the first and second back end circuitry. operative to

receive transmit and receive the processed pixel data.

25. (new) A graphics processing circuit, comprising:

at least two graphics pipelines operative to process data in a corresponding set of tiles a

repeating tile pattern, a respective one of the at least two graphics pipelines operative to process

CH ICAGO/#l345789.l
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data in a dedicated tile, wherein the repeating tile pattern includes a horizontally and vertically

repeating pattern of regions.

26. (new) The graphics processing circuit of claim 25 wherein the horizontally and

vertically repeating pattern of regions include NXM number of pixels.

CHICAGO/#1345789. I



TEXAS INSTRUMENTS EX. 1002 - 73/615

REMARKS

Applicants respectfully traverse and request reconsideration.

Claims 9 and 24 are objected to due to typographical errors. These errors have been

corrected.

Claims 9, 12 and 13 stand rejected under 35 U.S.C. §112, 2nd paragraph, as being

indefinite due to antecedent discrepancies caused by typographical errors. Applicants have

corrected typographical errors and as such, this rejection is respectfully requested to be

withdrawn.

Claims 1-8, 10-18, 20-23 stand rejected under 35 U.S.C. §103(a) as being unpatentable

over Mi gdal in view of Heirich further in view of Duffy. Applicants respectfully submit that the

Migdal reference actually teaches away from a multi-graphics pipeline structure and as such,

cannot render the claimed invention obvious. For example, the Migdal reference is directed to a

computer system having a distributed texture memory architecture to overcome problems

associated with parallel pipelined architectures. As specifically stated for example in column 2,

lines 26-27, Migdal states that there are several disadvantages with using a parallel pipelined

approach especially in the case when several pipelines perform parallel processing together in

order to generate a single frames worth of data. (See specifically, column 2, lines 31-33). Since

Applicants claim a multigraphics pipeline structure that processes data in sets of tiles in a frame,

Migdal teaches away from the claimed circuit. Moreover, the office action also admits that

Migdal does not teach that there are multiple graphics pipelines and wherein each graphics

pipeline processes data in a dedicated tile. As noted, Migdal actually teaches away from

Applicants’ claimed invention. (See for example, columns 2 and 3 of Migdal). Since the Migdal

reference teaches away from Applicants’ claimed invention, the claims are in condition for

CHICAGO/#l345789.l
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allowance and that the combination of the cited references with Migdal does not render the

claims obvious.

In addition, the Duffy reference has been alleged to be properly combinable with Migdal

and Heirich and is allegedly cited as describing a repeating tile pattern where the repeating tile

patterns include a horizontally and vertically repeating pattern of square regions (office action

citing column 3, lines 67 through column 4, line 4; column 4, lines 31-32; column 5, lines 17-

20). However, Applicants respectfully submit that the cited portions of Duffy actually teach a

completely different pattern than the repeating tile patterns that are processed by two graphics

pipelines wherein the repeating tile pattern includes horizontally and vertically repeating patterns

of regions as claimed. For example, the “repeating patterns” cited in the portions referenced in

the office action of Duffy, are actually pixel “fill” patterns used for dithering. (See for example,

column 3, lines 52-66). As such, the “repeating patterns” of tiles described in Duffy are actually

patterned wallpaper or filled patterns that are when displayed allow a person’s eye to blend

neighboring pixels of differing visual patterns.

In contrast, the “tiles” and “repeating tile pattern” of the claimed invention deal with

processing tiles that are used by graphics pipelines to process primitive data such as polygons to

generate pixels that are ultimately displayed. Accordingly, although some of the wording is

similar, the Duffy reference actually refers to a dithering halftone visual pattern of pixels

whereas Applicants’ claim is directed to tile processing using graphics pipelines. As such, upon

further investigation of Duffy, it appears that the Duffy reference may have been

misapprehended and actually teaches a different system from that described by Applicants and

accordingly, the claims are in condition for allowance.

The dependent claims add additional novel and non-obvious subject matter and are also

allowable for at least depending upon allowable base claims.

1 1
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As to claim 20, Applicants respectfully reassert the relevant remarks made above with

respect to claim 1 and as such, this claim is also allowable.

Claim 9 stands rejected under 35 U.S.C. §103(a) as being unpatentable over Migdal in

view of Heirich further in view of Duffy and in view of Wang. Applicants respectfully reassert

the relevant remarks made above with respect to the Migdal and Duffy reference and as such,

this claim is also believed to be in condition for allowance.

Claim 19 stands rejected under 35 U.S.C. §103(a) as being unpatentable over Migdal in

view of Heirich further in view of Duffy and in view of Kent. Applicants respectfully reassert

the relevant remarks made above with respect to the Migdal and Duffy reference and as such,

this claim is also in condition for allowance. In addition, this claim adds additional novel and

non-obvious subject matter and is also therefore allowable.

Claim 24 stands rejected under 35 U.S.C. §103(a) as being unpatentable over Migdal in

view of Duffy further in view of Morgan and in view of Wang. Applicants respectfully reassert

the relevant remarks made above with respect to the Migdal and Duffy reference and as such,

this claim is also believed to be in condition for allowance.

New claims 25 and 26 are also allowable for similar reasons stated above as the

references in combination do not teach or suggest the graphic pipelines and non-square tile

processing in horizontally and vertically repeating patterns as claimed.

CHICAGO/#1 345789. 1
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Applicants respectfully submit that the claims are in condition for allowance and

respectfully request that a timely Notice of Allowance be issued in this case. The Examiner is

invited to Contact the below-listed attorney if the Examiner believes that a telephone conference

will advance the prosecution of this application.

Respectfully submitted,

Date: .?'[¢'C9,)'\ By:
Christo r J. Reckamp

Registration No. 34,414

Vedder, Price, Kaufman & Kammholz, P.C.
222 N. LaSal1e Street

Chicago, Illinois 60601

PHONE: (312) 609-7599

FAX: (312) 609-5005
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Application/Control Number: 10/459,797
Art Unit: 2671

DETAILED ACTION

Response to Amendment

1. In light of Applicant’s amendments to Claim 9, the objection to this claim has been

withdrawn.

2. In light of Applicant’s amendments to Claims 9, 12, and 13, the rejections of these claims

under 35 U.S.C. 112, 2'“ paragraph have been withdrawn.

3. Applicant’s arguments, see page 12, filed March 14, 2005, with respect to Claim 19 have

been fully considered and are persuasive. The rejection under 35 U.S.C. 103(a) of Claim 19 has

been withdrawn.

4. With regard to Claim 19, Applicant argues that this claim adds additional novel and non-

obvious subject matter and is also therefore allowable (page 12).

In reply, the Examiner agrees. The rejection under 35 U.S.C. 103(a) of Claim 19 has

been withdrawn.

5. Applicant's arguments with respect to claims 1-18 and 20-24 have been considered but

are moot in View of the new ground(s) of rejection.
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6. Applicant’s arguments,‘see pages 10-12, filed March 14, 2005, with respect to the

rejection(s) of claim(s) 1-18 and 20-24 under 35 U.S.C. 103(a) have been fully considered and

are persuasive. Therefore, the rejection has been withdrawn: However, upon further

consideration, a new ground(s) of rejection is made in view of Alcom (US0057451 18A).

7. With regard to Claim 1, Applicant argues that the Migdal reference (US0O6762763B1)

actually teaches away from a multi-graphics pipeline structureand as such, cannot render the

claimed invention obvious (pages 10-11). Applicant also argues that the “repeating patterns” of

tiles described in Duffy (US005 179640A) are actually patterned wallpaper or filled patterns that

are when displayed allow a person’s eye to blend neighboring pixels of differing visual patterns.

In contrast, the “tiles” and “repeating tile pattern” of the claimed invention deal with processing

tiles that are used by graphics pipelines to process primitive data such as polygons to generate

pixels that are ultimately displayed (page 11).

In reply, the Examiner agrees. However, new grounds of rej ection are made in view of

Alcorn. Alcorn describes a graphics processing circuit (Col. 3, lines 58-60), comprising at least

two graphics pipelines (front end board 10, texture mapping board 12 andframe bufler board 14

each ispipelined and operates on multiple primitives simultaneously, Col. 6, lines 33-3 5', front

end board 10 includes three 3-D geometry accelerator chips 32A, 32B and 32C, a 2-D geometry

accelerator chip 34, Col. 6, lines 40-43) operative to process data in a corresponding set of tiles

(tiler, Col. 11, lines 8-31). Alcorn describes mapping a texture to an object in a repeating

fashion, such that the texture is mapped to multiple portions of the object (Col. 11, lines 35-37).

Alcom describes having a wrapping feature for coordinates falling outside the boundary of the



TEXAS INSTRUMENTS EX. 1002 - 87/615

Application/Control Number: 10/459,797 Page 4

Art Unit: 2671 ‘

texture map, and pixels having S,T coordinates [10, 10] through (20, 20) would respectively map

to the texels at S,T coordinates [0, 0] through (10, 10) (C01. 11, lines 46-50). According to the

disclosure of this application, a repeating tile pattern means that the pixel data is repeated [OO22],

and the pixel data includes appearance attributes such as texture [OO03]. Therefore, Alcom

describes that the tiles have a repeating tile pattern, a respective one of the at least two graphics

pipelines operative to process data in a dedicated tile (tiler processes data within‘ the texture map,

Col. 11, lines 8-3 1 ; for example, texture is defined have S, T coordinates rangingfrom [0, 0]

through (10, 10), Col.b11, lines 37-3 9). Alcorn discloses that the repeating tile pattern includes a

horizontally and vertically repeating pattern of square regions (Col. 15, lines 44-57), as shown in

Figure 6.

8. With regard toClaims 2-18 and 20-24, Applicant argues that these claims should be

allowed for the same reasons given above (pages 11-12).

In reply, the Examiner disagrees for the same reasons given above.

9. With regard to Claims 25 and 26, Applicant argues that the references in combination do

not teach or suggest the graphic pipelines and non-square tile processing in horizontally and

vertically repeating patterns as claimed (page 12).

In reply, the Examiner agrees. However, new grounds of rejection are made in view of

Alcom, as discussed above. According to the disclosure of this application, the NxM format for

the tile sizes are 8x8, 16x16, or 32x32 [O043], so the invention deals with square tile processing.

Alcom discloses that the repeating tile pattern includes a horizontally and vertically repeating



TEXAS INSTRUMENTS EX. 1002 - 88/615

Application/Control Number: 10/459,797 ‘ Page 5

Art Unit: 2671

pattern of square regions (Col. 15, lines 44-57), as shown in Figure 6, and the horizontally and

vertically repeating pattern of regions include NXM (4x4) number of texels (Col. 15, lines 44-

57). In one example, Alcom describes that one pixel maps to four texels (Col. 15, lines 55-57).

Since the pixels map to the texels, the repeating pattern of regions of the pixels would still be in

NXM format.

Claim Objections

10. Claim 24 is objected to because of the following informalities: Claim 24 recites “a

memory controller, coupled to the first and second back end circuitry, operative to receive

transmit and receive the processed pixel data” where it should recite “a memory controller,

coupled to the first and second back end circuitry, operative to transmit and receive the processed

pixel data.” Appropriate correction is required.

Claim Rejections - 35 USC § 102

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

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

A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign

country or in public use or on sale in this country, more than one year prior to the date of

application for patent in the United States.

12. Claims 1-4, 6-8, 9, 10, 12, 14, 17, 18, 20-23, 25, and 26 are rejected under 35

U.S.C. 102(b) as being anticipated by Alcom (US005745118A).
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13. With regard to Claim 1, Alcom describes a graphics processing circuit (Col. 3, lines 58-

60), comprising at least two graphics pipelines (front end board 10, texture mapping board 12

andframe bufler board 14 each is pipelined and operates on multiple primitives simultaneously,

Col. 6, lines 33-35; front end board 10 includes three 3-D geometry accelerator chips 32A, 32B

and 32C, a 2-D geometry accelerator chip '34, C01. 6, lines 40-43) operative to process data in a

corresponding set of tiles (tiler, Col. 11, lines 8-31). Alcom describes mapping a texture to an

object in a repeating fashion, such that the texture is mapped to multiple portions of the object

(Col. 1 1, lines 35-37). Alcorn describes having a wrapping feature for coordinates falling

outside the boundary of the texture map, and pixels having S,T coordinates [10, 10] through (20,

20) would respectively map to the texels at S,T coordinates [0, 0] through (10, 10) (C01. 11, lines '

46-50). According to the disclosure of this application, a repeating tile pattern means that the

pixel data is repeated [0022], and the pixel data includes appearance attributes such as texture

[0003]. Therefore, Alcorn describes that the tiles have a repeating tile pattern, a respective one

of the at least two graphics pipelines operative to process data in a dedicated tile (tilerprocesses

data within the texture map, Col. 11, lines 8-3 1; for example, texture is defined have S, T

coordinates rangingfrom [0, 0] ‘through (10, 10), C01. 1 1, lines 37-3 9). Alcorn discloses that the

repeating tile pattern includes a horizontally and vertically repeating pattern of square regions

(Col..15, lines 44-57), as shown in Figure 6.

14. ' With regard to Claim 2, Alcorn describes that the square. regions comprise a two

dimensional partitioning of memory (blocks of texture data are organized to take advantage of
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thefour interleave implementation of the cache memory, Col. 15, lines 43-57, S, T texture map

coordinates, Col. 10, lines 1-9).

15. With regard to Claim 3, Alcorn describes that the texture map partitions are provided to

the frame buffer (Col. 14, lines 51-63), and therefore the memory is a frame buffer.

16. With regard to Claim 4, Alcorn describes that each of the at least two graphics pipelines

(Col. 6, lines 33-35, 40-43) further includes front end circuitry (32A, 32B, 32C, Figure 2) are

operative to receive vertex data and generate pixel data corresponding to a primitive to be

rendered (distributes 3-D primitive data evenly among the 3-D geometry accelerator chips, Col.

6, lines 43-47; each 3-D geometry accelerator chip processesprimitive data, Col. 6,‘lines 56-62;A

rendering hardware interpolates the primitive data to compute the display screen pixels that are

turned on to represent each primitive, Col. 1, lines 31-33; vertex data, Col. 7, lines 22-33), and

back end circuitry (12), coupled to the front end circuitry (Col. 7, lines 5-10), operative to

receive and process a portion of the pixel data (Col. 12, lines 13-20).

17. With regard to Claim 6, Alcorn describes that each texture map can comprise of texel

arrays of either 4x4 (Col. 2, lines 38-41), 16x16 or 64x64 texels (Col. 2, lines 65-66). The pixel

maps are in one—to-one correspondence with a single texel in the texture map (Col. 2, lines 62-

64). The tiler partitions the memory into texture maps (Col. 11, lines 8-31), so each tile contains

a texture map. Therefore, Alcorn discloses that each tile of the set of tiles further comprises a

16x16 pixel array.
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18. With regard to Claim 7, Alcom describes that the at least two graphics pipelines (Col. 6,

lines 33-3 5, 40-43) separately receive the pixel data from the front end circuitry (32A, 32B, 32C,

Figure 2) (distributes 3-D primitive data evenly among the 3-D geometry accelerator chips, Col.

6, lines 43-47; each 3-D geometry accelerator chip processes primitive data, Col. 6, lines 56-62;

rendering hardware interpolates the primitive data to compute the display screen pixels. that are

turned on to represent each primitive, Col. 1, lines 31-33; texture mapping board receives data‘

fiom the separate 3-D geometry accelerator chips, Col. 7, lines 5-10).

19. With regard to Claim 8, Alcom describes that the at least two graphics pipelines are on

multiple chips (Col. 6, lines 33-35, 3-D geometry accelerator chips, Col. 6, lines 40-43).

20. With regard to Claim 9, Aicorn describes a memory controller (50, Figure 2) coupled to

the at least two graphics pipelines, operative to transfer pixel data between each of a first

pipeline and a second pipeline and a memory (51) (Col. 6, lines 33-35, 40-43; Col. 8, lines 27-

40).

21. With regard to Claim 10, Alcorn describes processing pixel data in a corresponding set of

tiles (tiler, Col. 11, lines 8-31). Alcom describes mapping a texture to an object in a repeating

fashion, such that the texture is mapped to multiple portions of the object (Col. 11, lines 35-3 7).

Alcom describes having a wrapping feature for coordinates falling outside the boundary of the

texture map, and pixels having S,T coordinates [10, 10] through (20, 20) would respectively map
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to the texels at S,T coordinates [0, 0] through (10, 10) (C01. 11, lines 46-50). Therefore, since

the tiles are repeated, only a first set of tiles are processed, and then those tiles are repeated.

Therefore, Alcom discloses that a first of the at least two graphics pipelines (Col. 6, lines 33-35, ‘

40-43) processes the pixel data only in a first set of tiles in the repeating tile pattern.

22. With regard to Claim 12, Claim 12 is similar in scope to Claim 10, and therefore is

rejected under the same rationale.

23. With regard to Claim 14, Claim 14 is similar to Claims 4~a.nd 10, except that Claim 14 is

for a third and fourth graphics pipeline. Alcom gives an example of three graphics pipelines 1

(C01. 6, lines 33-3 5, 40-43), however, Alcom describes that the number of graphics pipeline can

-be modified (Col. 5, line 65-Col. 6, line 3). Therefore, Claim 14 is rejected under the same

rationale as Claims 4 and 10.

24. With regard to Claim 17, Claim 17 is similar in scope to Claim 8, and therefore is

rejected under the same rationale.

25. With regard to Claim 18, Alcom describes a bridge (30, Figure 2) operative to transmit

vertex data to each of the first, second, third and fourth graphics pipelines (Col. 6, lines 32-35,

40-47; Col. 7, lines 28-33; Col. 5, line 65-Col. 6, line 3).
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26. With regard to Claim 20, Alcorn describes a graphics processing method (Col. 3, lines

58-60), comprising receiving vertex data for a primitive to be rendered; generating pixel data in

response to the vertex data (Col. 7, lines 21-33); determining the pixels within a set of tiles (tiler,

Col. 11, lines 8-31) of a repeating tile pattern to be processed by a corresponding one of at least

two graphics pipelines (Col. 6, lines 33-35, 40-43) in response to the pixel data (Col. 11, lines

35-50). Alcorn discloses that the repeating tile pattern includes a horizontally and vertically

repeating pattern of square regions (Col. 15, lines 44-57), as shown in Figure 6. Alcom

describes performing pixel operations on the pixels within the determined set of tiles (Col. 12,

lines 13-20) by the corresponding one of the at least two graphics pipelines (Col. 6, lines 33-35,

40-43).

27. With regard to Claim 21, Alcom describes that determining the pixels within a set of tiles

of the repeating tile pattern to be processed, as discussed in the rejection for Claim 20, and the '

set of tiles to be processed is inherently the set of tiles that the corresponding graphics pipeline is

responsible for.

28. With regard to Claim 22, Alcorn describes that determining the pixels within a set of tiles

of the repeating tile pattern (Col. 11, lines 35-50) to be processed further comprises providing

position coordinates of the pixels within the determined set of tiles to be processed to the

corresponding one of the at least two graphics pipelines (Col. 10, lines 1-8; texel data output

from the parameter interpolator circuit 64 is provided to the tiler 72, which determines the

address of thefour texels... checks to determine whether each is within the boundary ofthe
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texture... texel data includes the interpolated S, T coordinates as well as the map number, Col.

11, lines 8-31; Col. 6, lines 33-35, 40-43).

29. With regard to'Claim 23, Alcom describes transmitting the processed pixels to memory

(Col. 6, lines 14-20).

30. With regard to Claim 25, Claim 25 is similar in scope to Claim 1, and therefore is

rejected under the same rationale.

31. With regard to Claim 26, Alcorn discloses that the repeating tile pattern includes a

horizontally and vertically repeating pattern of square regions (Col. 15, lines 44-57), as shown in

Figure 6, and the horizontally and vertically repeating pattern of regions include NXM (4x4)

number of texels (Col. 15, lines 44-57). According to the disclosure of this application, the NxM

format for the tile sizes are 8x8, 16x16, or 32x32 [0043], and. therefore 4x4 fits this format. In

one example, Alcom describes that one pixel maps to four texels (Col. 15, lines 55-57). Since

the pixels map to the texels, the repeating pattern of regions of the pixels would still be in NxM

format.

32. Thus, it reasonably appears that Alcom describes or discloses every element of Claims 1-

4, 6-8, 9, 10, 12, 14, 17, 18, 20-23, 25, and 26 and therefore anticipates the claims subject.
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Claim Rejections - 35 USC § 103

33. V The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all-(V;

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or

described as set forth in section 102 of this title, if the differences between the subj ect

matter sought to be patented and the prior art are such that the subject matter as a whole

would have been obvious at the time the invention was made to a person having ordinary

skill in the art to which said subject matter pertains. Patentability shall not be negatived

by the manner in which the invention was made.

34. The factual inquiries set forth in Graham v. John Deere C0., 383 US. 1, 148 USPQ 459

(1966), that are applied for establishing a background for determining obviousness under 35

‘U.S.C. 103(a) are summarized as follows:

Determining the scope and contents of the prior art.

Ascertaining the differences between the prior art and the claims at issue.

1.

2.

3. Resolving the level of ordinary skill in the pertinent art. .

4. Considering objective evidence present in the application indicating obviousness
or nonobviousness.

35. Claims 5, 11, 13, 15, 16 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable

over Alcom (USO05745113A) in view of Furtner (USO06778177B1).

36. With regard to Claim 5, Alcorn is relied upon for the teachings as discussed above g

relative to Claim 4.

However, Alcom does teach that each of the at least two graphics pipelines fiirther

includes a scan converter. However, Furtner describes a parallel scan converter (16, Figure 23)

that has a plurality of outputs for supplying data to a plurality of pixel pipelines (20, C01. 2, lines

3-16). Therefore, each of the at least two graphics pipelines fiirther includes a scan converter.
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The scan converter determines which clusters of pixel data are to be processed by which pipeline

(Col. 11, lines 41-59; Col. 13, lines 54-63). Therefore, the scan converter is coupled to the back

end circuitry (20), operative to determine the portion of the pixel data to be processed by the

back end circuitry.

It would have been obvious to one of ordinary skill in this art at the time of invention by

applicant to modify the device of Alcom so that each of the at least two graphics pipelines

further includes a scan converter as suggested by Furtner. Scan converting is the most popular

method of drawing polygons because it uses only integer maths, takes up very little memory, and

is simple to understand. The advantages of scan converters are well-known in the art and can be

found in many publications, such as Elias’ website. Furtner suggests that it is advantageous to

have a parallel scan converter for two graphics pipelines because the scan conversion can be

performed in parallel (Col. 17, lines 7-22), which increases the speed of processing.

37. With regard to Claim 11, Alcom describes that the first of the at least two graphics

pipelines (Col. 6, lines 33-35, 40-43) further includes circuitry (64, 72, Figure 3), coupled to the

front end circuitry (60) and the back end circuitry (76), operative to provide positioncoordinates

of the pixels within the first set of tiles (Col. 10, lines 1-8; texel data outputfrom the parameter

interpolator circuit 64 is provided to the tiler 72, which determines the address of thefour

texels... checks to determine whether each is within the boundary of the texture... texel data

includes the interpolated S, T coordinates as well as the map number, Col. 11, lines 8-31) to be

processed by the back end circuitry (S, Tcoordinatesfor each display screen pixel are provided

from the parameter interpolators, through the tiler, to texel interpolator 76, C01. 12, lines 13-
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20), the circuitry including a pixel identification line for receiving tile identification data

indicating which of the set of tiles is to be processed by the back end circuitry (texel data

includes the interpolated S, T coordinates as well as the map number, Col. 11, lines 15-17).

However, Alcom does not teach a scan converter. However, Furtner describes a parallel .

scan converter (16, Figure 23) that has a plurality of outputs for supplying data to a plurality of

pixel pipelines (20, C01. 2, lines 3-16). Therefore, the first of the at least two graphics pipelines

further includes a scan converter. The scan converter receives, at its input, data which to write.

onto the graphic primitive to be processed (Col. 1, lines 58-62), and this data inherently comes

from a front end circuitry. The output of the scan converter is connected to the pipelines (20,

Col. 1, lines 62-66). Therefore, the scan converter is coupled to the front end circuitry and the

back end circuitry (20). The scan converter determines which clusters of pixel data are to be

processed by which pipeline (Col. 11, lines 41-59; Col. 13, lines 54-63). The scan converter has

knowledge with regard to mapping the screen areas onto the memory address area (tiling) (Col.

6, lines 66-65). Therefore,'the scan converter is inherently operative to provide memory

addresses or position coordinates of the pixels within the first set of tiles to be processed by the

back end circuitry, the scan converter inherently including a pixel identification line for receiving

tile identification data indicating which of the set of tiles is to be processed by the back end

circuitry. This would be obvious for the same reasons given in the rejection for Claim 5.

38. With regard to Claim 13, Claim 13 is_similar in scope to Claim 11, and therefore is

rejected under the same rationale.
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39. With regard to Claim 15, Claim 15 is similar in scope to Claim 11, and therefore is V

rejected under the same rationale.

40. With regard to Claim 16, Claim 16 is similar in scope to Claim 11, and therefore is

rejected under the same rationale.

41. With regard to Claim 24, Alcorn describes a graphics processing circuit (Col. 3, lines 58-

63), comprising front end circuitry (32A, 32B, 32C, Figure 2) operative to generate pixel data in

response to primitive data for a primitive to be rendered (distributes 3-D primitive data evenly

among the 3-D geometry accelerator chips, Col. 6, lines 43-47; each 3-D geometry accelerator

chip processes primitive data, Col. 6, lines 56-62; rendering hardware interpolates the primitive

data to compute the display screen pixels that are turned on to represent each primitive, Col. 1,

lines 31-33); first baclr end circuitry (12), coupled to the front end circuitry (Col. 7, lines 5-10),

operative to receive and process a portion of the pixel data (Col. 12, lines 13-20) in response to

position coordinates (Col. 12, lines 13-20); circuitry (64, 72), coupled between the front end

circuitry and the first back end circuitry (76), operative to determine which set of tiles (tiler, Col.

11, lines 8-31) of a repeating tile pattern (Col. 11, lines 35-50) are to be processed by the first

back end circuitry (Col. 11, lines 8-31). Alcorn discloses that the repeating tile pattern includes a

horizontally and vertically repeating pattern of square regions (Col. 15, lines 44-57), as shown in

Figure 6. Alcorn describes providing the position coordinates to the first back end circuitry in

response to the pixel data (Col. 12, lines 13-20). Alcom describes a memory controller (50,
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Figure 2), coupled to the at least two graphics pipelines, operative to transmit and receive the

processed pixel data (Col. 6, lines 33-35, 40-43; Col. 8, lines 27-40).

However, Alcom does not teach two back end circuitries and two scan converters.

However, Furtner describes a first scan converter (16, Figure 23). The first scan converter

receives, at its input, data which to write onto the graphic primitive to be processed (Col. 1, lines

58-62), and this data inherently comes from a front end circuitry. The output of the scan

converter is connected to the pipelines (20, C01. 1, lines 62-66). Therefore, the first scan

converter is coupled to the front end circuitry and the first back end circuitry (20). The scan

converter determines which clusters of pixel data are to be processed by which pipeline (Col. 11,

lines 41-59; Col. 13, lines 54-63). Therefore, the first scan converter is operative to determine ‘

which set of tiles are to be processed by the first back end circuitry. The scan converter has

knowledge with regard to mapping the screen areas onto the memory address area (tiling) (Col.

6, lines 60-65). Therefore, the first scan converter is inherently operative to provide the memory

_ address area or position coordinates to the first back end circuitry in response to the pixel data.

Furtner describes multiple pipelines, and each pipeline processes a cluster ofpixel data (Col. 11,

lines '41-59; Col. 13, lines 54-63). The scan converter is a parallel scan converter, and provides

data to the multiple pipelines in parallel (Col. 2, lines 3-16), so the scan converter is considered

to be similar to twoscan converters, and the second scan converter performs in a similar manner

as the first scan converter for the second back end circuitry. This would be obvious for the same

reasons given in the rejection for Claim 5.
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Allowable Subject Matter

42. Claim 19 is objected to as being dependent upon a rejected base claim, but would be

allowable if rewritten in independent form including all of the limitations of the base claim and

any intervening claims.

The following is a statement of reasons for the indication of allowable subject matter:

43. The prior art singly or in combination do not teach or suggest that each separate chip

creates a bounding box around the polygon and wherein each corner of the bounding box is

checked against a super tile that belongs to each separate chip and wherein if the bounding box
does not overlap any of the super tiles associated with a separate chip, then the processing circuit

rejects the whole polygon and processes a next one, as recited in Claim 19.

44. The closest prior art (Kent) teaches calculating the bounding box of the primitive and

testing this against the Vi sRect. If the bounding box of the primitive is contained in the other

P10’s super tile the primitive is discarded at this stage [O129]. The method used is to calculate

the distance from each subpixel sample point in the point’s bounding box to the point’s center

and compare this to the point’s radius. Subpixel sample points with a distance greater than the

radius do not contribute to a pixel’s coverage. The cost of this is kept low by only allowing

small radius points hence the distance calculation is a small multiply and by taking a cycle per

subpixel sample per pixel within the bounding box [O144]. However, Kent does not teach that

each separate chip creates a bounding box around the polygon and wherein each corner of the

bounding box is checked against a super tile that belongs to each separate chip and wherein if the
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bounding box does not overlap any of the super tiles associated with a separate chip, then the

processing circuit rejects the whole polygon and processes a next one.

Prior Art ofRecord

The prior art made of record and not relied upon is considered pertinent to applicant's

disclosure.

1. US 20030164830A1 teaches a graphics pipeline [0006] that calculates the bounding box

of the primitive in a super tile [0129]

2. Elias, Hugo. “Polygon Scan Converting.”

http://freespace.virgin.net/hugo.elias/graphics/xfipolysc.htm.

7 Conclusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Joni Hsu whose telephone number is 571-272-7785. The

examiner can normally be reached on M-F Sam-5pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Ulka Chauhan can be reached on 571-272-7782. The fax phone_number for the

organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the Patent

Application Information Retrieval (PAIR) system. Status information for published applications

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished

applications is available through Private PAIR only. For more information about the.PAIR

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).
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JAN 0 5 200% PATENT APPLICATION
30 . IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

'794o:w~‘“‘

Applicants: Mark M. Leather et al. Examiner: Joni Hsu

Serial No.2 10/459,797 Art Group: 2676

Filing Date: June 12, 2003 Docket No.: 00100.02.0053
Confirmation No.2 4148

Title: DIVIDING WORK AMONG MULTIPLE GRAPHICS PIPELINES USING

A SUPER-TILING TECHNIQUE

Certificate ofFirst Class Mailing

Mail Stop Amendment I hereby certify that this paper is being deposited with the
Commissioner for Patents United States Postal Service asfirst-class mail in an envelope

4 addressed to Mail Stop Amendment, Commissionerfor Patents,P-0 BOX 1 50 P. 0. Box 1450, Alexand 21, VA 223134450.(
Alexandria, VA 22313-1450 -

14:} 9
Date Christine A. Wright

k

AMENDMENT AND RESPONSE

Dear Sir:

In response to the Office Action mailed August 1, 2005, Applicants submit the following

Amendment and Response.

Amendments to the Claims are reflected in the listing of claims which begins on page 2 of this

paper.

Remarks begin on page 9 of this paper.
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Amendments to the Claims:

Re-write the claims as set forth below. This listing of claims will replace all prior versions and

listings, of claims in the application:

Listing of Claims:

I. (currently amended) A graphics processing circuit, comprising:

at least two graphics pipelines operative to process data in a corresponding set of tiles of

a repeating tile pattern corresponding to screen locations, a respective one of the at least two

graphics pipelines operative to process data in a dedicated tile,

wherein the repeating tile pattern includes a horizontally and vertically repeating pattern

of square regions.

2. (original) The graphics processing circuit of claim 1, wherein the square regions

comprise a two dimensional partitioning of memory.

3. (original) The graphics processing circuit of claim 2, wherein the memory is a frame

buffer.

4. (original) The graphics processing circuit of claim 1, wherein each of the at least two

graphics pipelines further includes front end circuitry operative to receive vertex data and

generate pixel data corresponding to a primitive to be rendered, and back end circuitry, coupled

to the front end circuitry, operative to receive and process a portion of the pixel data.

CHICAGO/#l435290.1
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5. (original) The graphics processing circuit of claim 4, wherein each of the at least two

graphics pipelines further includes a scan converter, coupled to the back end circuitry, operative

to determine the portion of the pixel data to be processed by the back end circuitry.

6. (original) The graphics processing circuit of claim 1, wherein each tile of the set of

tiles further comprises a 16x16 pixel array.

7. (original) The graphics processing circuit of claim 4, wherein the at least two graphics

pipelines separately receive the pixel data from the front end circuitry.

8. (original) The graphics processing circuit of claim 4, wherein the at least two graphics

pipelines are on multiple chips.

9. (previously presented) The graphics processing circuit of claim 1, further including a

memory controller coupled to the at least two graphics pipelines, operative to transfer pixel data

between each of a first pipeline and a second pipeline and a memory.

10. (original) The graphics processing circuit of claim 4, wherein a first of the at least

two graphics pipelines processes the pixel data only in a first set of tiles in the repeating tile
/

pattern.

11. (original) The graphics processing circuit of claim 10, wherein the first of the at

least two graphics pipelines further includes a scan converter, coupled to the front end circuitry

and the back end circuitry, operative to provide position coordinates of the pixels within the first

3
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set of tiles to be processed by the back end circuitry, the scan converter including a pixel

identification line for receiving tile identification data indicating which of the set of tiles is to be

processed by the back end circuitry.

12. (previously presented) The graphics processing circuit of claim 1, wherein a second

of the at least two graphics pipelines processes the data only in a second set of tiles in the

repeating tile pattern.

13. (previously presented) The graphics processing circuit of claim 12, wherein the

second of the at least two graphics pipelines further includes a scan converter, coupled to front

end circuitry and back end circuitry, operative to provide position coordinates of the pixels

within the second set of tiles to be processed by the back end circuitry, the scan converter

including a pixel identification line for receiving tile identification data indicating which of the

set of tiles is to be processed by the back end circuitry.

14. (original) The graphics processing circuit of claim 1 including a third graphics

pipeline and a fourth graphics pipeline, wherein the third graphics pipeline includes front end

circuitry operative to receive vertex data and generate pixel data corresponding to a primitive to

be rendered, and back end circuitry, coupled to the front end circuitry, operative to receive and

process the pixel data in a third set of tiles in the repeating tile pattern, and wherein the fourth

graphics pipeline includes front end circuitry operative to receive vertex data and generate pixel

data corresponding to a primitive to be rendered, and back end circuitry, coupled to the front end

circuitry, operative to receive and process the pixel data in a fourth set of tiles in the repeating

tile pattern.

CH ICAGO/# 1435290.]
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15. (original) The graphics processing circuit of claim 14, wherein the third graphics

pipeline further includes a scan converter, coupled to the front end circuitry and the back end

circuitry, operative to provide position coordinates of the pixels within the third set of tiles to be

processed by the back end circuitry, the scan converter including a pixel identification line for

receiving tile identification data indicating which of the sets of tiles is to be processed by the

back end circuitry.

16. (original) The graphics processing circuit of claim 14, wherein the fourth graphics

pipeline further includes a scan converter, coupled to the front end circuitry and the back end

circuitry, operative to provide position coordinates of the pixels within the fourth set of tiles to

be processed by the back end circuitry, the scan converter including a pixel identification line for

receiving tile identification data indicating which of the sets of tiles is to be processed by the

back end circuitry.

17. (original) The graphics processing circuit of claim 14, wherein the third and fourth

graphics pipelines are on separate chips.

18. (original) The graphics processing circuit of claim 14, further including a bridge

operative to transmit vertex data to each of the first, second, third and fourth graphics pipelines.

19. (original) The graphics processing circuit of claim 17 wherein the data includes a

polygon and wherein each separate chip creates a bounding box around the polygon and wherein

each comer of the bounding box is checked against a super tile that belongs to each separate chip

5
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and wherein if the bounding box does not overlap any of the super tiles associated with a

separate chip, then the processing circuit rejects the whole polygon and processes a next one.

20. (currently amended) A graphics processing method, comprising:

receiving vertex data for a primitive to be rendered;

generating pixel data in response to the vertex data;

determining the pixels within a set of tiles of a repeating tile pattern corresponding to

screen locations to be processed by a corresponding one of at least two graphics pipelines in

response to the pixel data, the repeating tile pattern including a horizontally and vertically

repeating pattern of square regions; and

performing pixel operations on the pixels within the determined set of tiles by the

corresponding one of the at least two graphics pipelines.

21. (original) The graphics processing method of claim 20, wherein determining the

pixels within a set of tiles of the repeating tile pattern to be processed further comprises

determining the set of tiles that the corresponding graphics pipeline is responsible for.

22. (original) The graphics processing method of claim 20, wherein determining the

pixels within a set of tiles of the repeating tile pattern to be processed further comprises

providing position coordinates of the pixels within the determined set of tiles to be processed to

the corresponding one of the at least two graphics pipelines.

23. (original) The graphics processing method of claim 20, further comprising

transmitting the processed pixels to memory.

CHICAGO/#l435290.l
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24. (currently amended) A graphics processing circuit, comprising:

front end circuitry operative to generate pixel data in response to primitive data for a

primitive to be rendered;

first back end circuitry, coupled to the front end circuitry, operative to process a first

portion of the pixel data in response to position coordinates;

a first scan converter, coupled between the front end circuitry and the first back end

circuitry, operative to determine which set of tiles of a repeating tile pattern are to be processed

by the first back end circuitry, the repeating tile pattern including a horizontally and vertically

repeating pattern of square regions, and operative to provide the position coordinates to the first

back end circuitry in response to the pixel data;

second back end circuitry, coupled to the front end circuitry, operative to process a

second portion of the pixel data in response to position coordinates;

a second scan converter, coupled between the front end circuitry and the second back end

circuitry, operative to determine which set of tiles of the repeating tile pattem are to be processed

by the second back end circuitry, and operative to provide the position coordinates to the second

back end circuitry in response to the pixel data; and

a memory controller, coupled to the first and second back end circuitry[[.]] operative to

[[receive]] transmit and receive the processed pixel data.

25. (currently amended) A graphics processing circuit, comprising:

at least two graphics pipelines operative to process data in a corresponding set of tiles o_f

a repeating tile pattern corresponding to screen locations, a respective one of the at least two

CHICAGO/#l435290.l
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graphics pipelines operative to process data in a dedicated tile, wherein the repeating tile pattern

includes a horizontally and vertically repeating pattern of regions.

26. (previously presented) The graphics processing circuit of claim 25 wherein the

horizontally and vertically repeating pattern of regions include NXM number of pixels.

CHICAGO/#1435290.1
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REMARKS

Applicants respectfully traverse and request reconsideration.

Applicants with to thank the Examiner for the notice that claim 19 would be allowable if

rewritten in independent form.

Claims 1-4, 6-8, 9, 10, 12, 14, 17, 18, 20-23, 25 and 26 stand rejected under 35 U.S.C.

§lO2(b) as being anticipated by U.S. Patent No. 5,745,118 (Alcom). The independent claims

have been amended to include inherent language indicating that the tiles described in the

specification and claimed correspond to screen locations and may have corresponding frame

buffer memory locations as well. Alcom is directed to different structure and operations from

that claimed and instead is directed to texture space source data. Alcom describes a 3D bypass

structure for the download of textures and describes a system that receives primitive information

from a host processor and passes it through a distributor 30 which then distributes 3D primitive

data evenly among the 3D geometry accelerator chips. In this way, for example, three groups of

primitives are operated upon simultaneously. The multiple 3D geometry accelerator chips

determine object red, green and blue values and texture values for the screen space coordinates

and they also perform view clipping operations. The output from these multiple 3D geometry

accelerator chips are then passed to a concentrator chip 36 which combines the 3D primitive

output data received from the 3D geometry accelerator chips and reorders the primitives to the

original order that they had prior to being distributed by the distributor chip 30. (See for

example, column 6, line 42 through column 7, line 10). As such, distribution of primitive data is

done merely in a round robin type approach wherein each graphics accelerator chip receives an

even distribution of primitives. The texture mapping board 12 then receives the primitives in the

same order that the distributor receives them in and then processes them in that order.

CHICAGO/#1435290]
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In contrast, Applicants’ claims are directed to a different operation — render space

destination data. There is no teaching or suggestion in Alcorn of at least two graphics pipelines

that process data in a corresponding set of tiles of a repeating tile pattern corresponding to screen

locations, wherein the repeating tile pattern includes a horizontally and vertically repeating

pattern of square regions.

It appears that the Alcom reference actually teaches a type of round robin or sequential

load balancing for texture source data in a front end. In contrast, Applicants describe, for

example, a multi—pipeline system that performs pixel operations on pixels within a determined

set of tiles by a corresponding one of a plurality of graphics pipelines based on a set of tiles of a

repeating tile pattern corresponding to screen locations. In one embodiment, a scan converter

determines, for example, whether pixels within portions of an object, such as a triangle, intersect

with tiles that backend circuitry is responsible for processing. No tile based load distribution

appears to be taught or suggested in the cited reference. Accordingly, the claims are believed to

be in condition for allowance.

For example, the office action cites Alcom, column 6, lines 40-43 as allegedly teaching a

plurality of graphics pipelines. This portion refers to the multiple accelerator chips 32a-32c, for

example. The office action then cites to column 11, lines 8—3l as teaching the processing of

corresponding sets of tiles. However, this cited portion actually refers to the texture mapping

board which is not part of the graphics accelerator chips. In fact, the graphics pipelines (i.e. the

graphics accelerator chips) merely process data in a round robin fashion and do not process data

based on tiles of a repeating tile pattern. Accordingly, the independent claims are in condition

for allowance.

The office action also cites to Alcom at column 15, lines 44-57. However again, this

portion refers to the texture mapping board 12 which again processes data in the order in which

10
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the distributor 30 received them. The portion referred to in the office action actually refers to the

storage of texels in a MIP map so that the tiler 72 in the texture mapping board can access texels

in the texel cache access 82. There is no teaching or suggestion that any texture tiles correspond

to screen locations nor a plurality of pipelines that process data in a corresponding set of tiles of

a repeating tile pattern corresponding to screen locations wherein the pattern includes a

horizontally and vertically repeating pattern of the square regions. Accordingly, claims 1, 20, 24

and 25 are in condition for allowance.

The dependent claims add additional novel and non-obvious subject matter. For

example, claim 3 requires that the square regions are 2-dimensional partition of memory in a

frame buffer. However, the cited portion of Alcom actually indicates that the texture map which

actually comes from the texture cache 48 and not the frame buffer VRAMS, is combined in the

frame buffer board to generate the final RGB values for each display screen pixel.

Also for example, with respect to claim 14, again the office action cites the 3D geometry

accelerator chips of Alcom as the claimed graphics pipelines. However, these 3D geometry

accelerators do not process pixel data in the set of tiles in a repeating tile pattern as alleged in the

office action. As noted above, the texture mapping board obtains texels for texture mapping and

this board is not part of the front end board 10. Accordingly, the claim is in condition for

allowance.

Claims 5, 11, 13, 15, 16 and 24 stand rejected under 35 U.S.C. §103(a) as being

unpatentable over Alcom in view of U.S. Patent No. 6,778,177 (Furtner). Applicants

respectfully reasseit the relevant remarks made above and as such, these claims are also in

condition for allowance.

In addition, the Furtner reference is directed to a method for rasterizing a graphics

component. Claim 5 requires that each of the graphics pipeline each include a scan converter.

1 1
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However, the cited portion of Furtner merely describes a parallel scan converter not a scan

converter for each of the pixel pipelines. Accordingly, the claim is in condition for allowance.

As to claim 11, this claim requires, among other things, a scan converter for one of the graphics

pipelines that provides position coordinates of pixels within the first set of tiles to be processed

by the back end circuitry and that the scan converter includes a pixel identification line for

receiving tile identification data indicating which of the set of tiles is to be processed by the back

end circuitry. The office action cites column 10, lines 1-8 of Alcom. However, the cited portion

merely describes that there are texture map coordinates that are generated that correspond to the

pixel. The cited portion actually refers to the back end circuit of Alcom, namely the texture

mapping card or board 12 (see FIG. 3). As such, the claim is in condition for allowance.

Applicants respectfully submit that the claims are in condition for allowance and

respectfully request that a timely Notice of Allowance be issued in this case. The Examiner is

invited to contact the below-listed attorney if the Examiner believes that a telephone conference

will advance the prosecution of this application.

Respectfully submitted,

Date: / 1 .52 96' By: 3%
Christoph . Reckamp

Registration No. 34,414

Vedder, Price, Kaufman & Kammholz, P.C.
222 N. LaSalle Street

Chicago, Illinois 60601

PHONE: (312) 609-7599

FAX: (312) 609-5005
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Approved for use through 07/31/2006. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARMENT OF COMMERCE

Docket Number (Optional)

00100.02.0053

Filed June 12, 2003

For DIVIDING WORK AMONG MULTIPLE GRAPHICS PlPELlNES USING A SUPER-TILING TECHNIQUE

Art Unit 2676 Examiner Joni Hsu

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above identified
application. '

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below):

_l=e_e Small Entity Fee

One month (37 CFR 1.17(a)(1)) $120 $60 $

Two months (37 CFR 1.17(a)(2)) $450 $225 $ 450-00

Three months (37 CFR 1.17(a)(3)) $1020 $510 35

Four months (37 CFR 1.17(a)(4)) $1590 $795 $

Five months (37 CFR 1.17(a)(5)) $2160 $1080

El Applicant claims small entity status. See 37 CFR 1.27.

E] A check in the amount of the fee is enclosed.

|:] Payment by credit card. Form PTO-2038 is attached.

E] The Director has already been authorized to charge fees in this application to a Deposit Account.

'2 The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account Number 22-0259 . I have enclosed a duplicate copy of this sheet.
WARNING: Information on this form may become public. Credit card information should not be included on this form.
Provide credit card information and authorization on PTO-2038.

l 01/06/2006 SHRSSEN100000034 220259 10459797l.‘»

lam the El applicant/inventor. . 0111:1352 450.com

assignee of record of the entire interest. See 37 CFR 3.71.
Statement under 37 CFR 3.73(b) is enclosed (Form PTO/SB/96).

34,414
attorney or agent of record. Registration Number

attorney or agent under 37 CFR 1.34.
Registration number if acting under 37 CFR 1534

% ; January 3, 2006ignature : Date

Christopher J. Reckamp ‘ 312-609-7599

Typed or printed name Telephone Number

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms if more than one
signature is required. see below.

Total of 1 forms are submitted.
This collection of information is required by 37 CFR 1.136(a). The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to prooess) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 6 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer.
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria. VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

Ifyou need assistance in completing the fonn, call 1-800-PTO-9199 and select option 2.
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Period for Reply
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earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)l:I Responsive to communication(s) filed on_

2a)lZ This action is FINAL. 2b)E] This action is non-final.
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Disposition of Claims
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5)E] Claim(s) __ is/are allowed.

6)E Claim(s) 1-18 and 20-26 is/are rejected.

7)|Z Claim(s) Q is/are objected to.

8)I] Claim(s)_ are subject to restriction and/or election requirement.
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10)E] The drawing(s) filed on __ is/are: a)E] accepted or b)l:] objected to by the Examiner.
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Priority under 35 U.S.C. § 119
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application from the International Bureau (PCT Rule 17.2(a)).
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U.S. Patent and Trademark Office

PTOL-326 (Rev. 7-05) Office Action Summary Part of Paper No./Mail Date 1506



TEXAS INSTRUMENTS EX. 1002 - 128/615

Application/Control Number: 10/459,797

Art Unit: 2671

DETAILED ACTION

Response to Amendment

1. In light of Applicant’s amendment to Claim 24, the objection to Claim 24 has been

withdrawn.

2. Applicant's arguments with respect to claims 1-18 and 20-26 have been considered but

are moot in view of the new ground(s) of rejection.

3. Applicant’s arguments, see page 9, filed January 5, 2006, with respect to the rejection(s)

ofclaim(s) 1-4, 6-10, 12, 14, 17, 18, 20-23, 25, and 26 under 35 U.S.C. 102(b) and claims 5, 11,

13, 15, 16, and 24 have been fully considered and are persuasive. Therefore, the rejection has

been withdrawn. However, upon further consideration, a new ground(s) of rejection is made in

view of Furtner (USOO677 8 1 77B 1).

4. Applicant argues that Alcorn (US005745118A) is directed to texture space source data

and not to tiles corresponding to screen locations (page 9).

In reply, the Examiner agrees. However, new grounds of rejection are made in view of

Further.

5. Applicant's arguments filed January 5, 2006, with respect to Claim 5 have been fillly

considered but they are not persuasive.
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6. With regard to Claim 5, Applicant argues that Furtner describes a parallel scan converter

not a scan converter for each of the pixel pipelines (pages 11-12).

In reply, the Examiner disagrees. Furtner does teach a scan converter for each of the

pixel pipelines (Col. 6, lines 47-51).

Specification

7. The disclosure is objected to because of the following informalities: Paragraph [0001]

states that this application is a related application to a co-pending application, but does not

provide the serial number for this co-pending application.

Appropriate correction is required.

Claim Rejections - 35 USC § 102

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

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

A person shall be entitled to a patent unless —

(e) the invention waspdescribed in (1) an application for patent, published under section
122(b), by another filed in the United States before the invention by the applicant for

patent or (2) a patent granted on an application for patent by another filed in the United

States before the invention by the applicant for patent, except that an international

application filed under the treaty defined in section 351(a) shall have the effects for

purposes of this subsection of an application filed in the United States only if the

international application designated the United States and was published under Article

21(2) of such treaty in the English language.
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9. Claims 1-17 and 20-26 are rejected under 35 U.S.C. l02(e) as being anticipated by

Furtner (US006778l77B1).

10. With regard to Claim 1, Furtner describes a graphics processing circuit, comprising at

least two graphics pipelines (20, Figure 23; C01. 2, lines 11-14) operative to process data in a

corresponding set of tiles of a repeating tile pattern corresponding to screen locations, a

respective one of the at least two graphics pipelines operative to process data in a dedicated tile,

wherein the repeating tile pattern includes a horizontally and vertically repeating pattern of

square regions (Figure 21b, Col. 1, lines 40-49).

11. With regard to Claim 2, Furtner describes that the square regions comprise atwo '

dimensional partitioning of memory (10, Figure 21b; Col. 1, lines 40-49).

12. With regard to Claim 3, Furtner describes that the memory is a frame buffer (10, Figure

21b; Col. 1, lines 40-49).

13. With regard to Claim 4, Furtner describes that each of the at least two graphics pipelines

further includes front end circuitry (102, Figure 1) operative to receive vertex data and generate

pixel data corresponding to a primitive to be rendered (Col. 8, lines 38-44) , and back end

circuitry (108), coupled to the front end circuitry, operative to receive and process a portion of

the pixel data (Col. 8, lines 51-60).
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14. With regard to Claim 5, Furtner describes that each of the at least two graphics pipelines

further includes a scan converter (16, Figure 23) (C01. 2, lines 3-16; Col. 6, lines 47-51). The

scan converter determines which clusters of pixel data are to be processed by which pipeline

(Col. 11, lines 41-59; Col. 13, lines 54-63). Therefore, the scan converter is coupled to the back

end circuitry (20), operative to determine the portion of the pixel data to be processed by the

back end circuitry.

15. With regard to Claim 6, Furtner describes that each tile of the set of tiles further '

comprises a 16x16 pixel array (Col. 11, lines 45-48, 64-65).

16. With regard to Claim 7, Furtner describes that the at least two graphics pipelines (108,

Figure 1) separately receive the pixel data from the front end circuitry (102) (Cold 8, lines 51-57).

17. With regard to Claim 8, Furtner describes that the at least two graphics pipelines are on

multiple chips (Col. 6, lines 47-51).

18. With regard to Claim 9, Furtner describes a memory controller (22, Figure 23) coupled to

the at least two graphics pipelines (20), operative to transfer pixel data between each of a first

pipeline and a second pipeline and a memory (24) (C01. 2, lines 20-34).
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19. With regard to Claim 10, Furtner describes that a first of the at least two graphics pipeline

processes the pixel data only in a first set of tiles in the repeating tile pattern (Figure 21b, Col. 1,

lines 41 -49).

20. With regard to Claim 11, Furtner describes that the first of the at least two graphics

pipelines further includes a scan converter (16; C01. 2, lines 3-16). The scan converter receives,

at its input, data which to write onto the graphic primitive to be processed (Col. 1, lines 58-62),

and this data inherently comes from a front end circuitry. The output of the scan converter is

connected to the pipelines (20, Col. 1, lines 62-66). Therefore, the scan converter is coupled to

the front end circuitry and the back end circuitry (20). The scan converter determines which

clusters of pixel data are to be processed by which pipeline (Col. 11, lines 41-59; Col.' 13, lines

54-63). The scan converter has knowledge with regard to mapping the screen areas onto the

memory address area (tiling) (Col. 6, lines 60-65). Therefore, the scan converter is inherently

operative to provide memory addresses or position coordinates of the pixels within the first set of

tiles to be processed by the back end circuitry, the scan converter inherently including a pixel

identification line for receiving tile identification data indicating which of the set of tiles is to be

processed by the back end circuitry.

21. With regard to Claim 12, Furtner describes that a second of the at least two graphics

pipelines processes the data only in a second set of tiles in the repeating tile pattern (Figure 21b,

Col. 1, lines 41-49).
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22. With regardyto Claim 13, Claim 13 is similar in scope to Claim 11, and therefore is

rejected under the same rationale.

23. With regard to Claim 14, Claim 14 is similar to Claims 4 and 10, except that Claim 14 is

for a third and fourth graphics pipeline. Furtner describes four graphics pipelines (Col. 1, lines

37-49). Therefore, Claim 14 is rejected under the same rationale as Claims 4 and 10.

24. With regard to Claim 15, Claim 15 is similar in scope to Claim 11, and therefore is

rejected under the same rationale.

25. With regard to Claim 16, Claim 16 is similar in scope to Claim 11, and therefore is

rejected under the same rationale.

26. With regard to Claim 17, Claim 17 is similar in scope to Claim 8, and therefore is

rejected under the same rationale.

27. With regard to Claim 20, Furtner describes a graphics processing method, comprising

receiving vertex data for a primitive to be rendered; generating pixel data in response to the

vertex data (Col. 8, lines 38-44); determining the pixels within a set of tiles of a repeating tile

pattern corresponding to screen locations (Figure 21b, Col. 1, lines 41-49) to be processed by a

corresponding one of at least two graphics pipelines in response to the pixel data (Col. 11,. lines

41-59; Col. 13, lines 54-63), the repeating tile pattern including a horizontally and vertically
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repeating pattern of square regions; and performing pixel operations on the pixels within the

determined set of tiles by the corresponding one of the at least two graphics pipelines (Figure

21b, Col. 1, lines 41-49).

28. With regard to Claim 21, Furtner describes determining the pixels within a set of tiles of

the repeating tile pattern to be processed further comprises determining the set of tiles that the

corresponding graphics pipeline is responsible for (Col. 11, lines 41-49; Col. 13, lines 54-63).

29. With regard to Claim 22, Furtner describes that the scan converter determines which. _

clusters of pixel data are to be processed by which pipeline (Col. 11, lines 41-59; Col. 13, lines

54-63). The scan converter has knowledge with regard to mapping the screen areas onto the

memory address area (tiling) (Col. 6, lines 60-65). Furtner discloses that determining the pixels

withinla set of tiles of the repeating tile pattern to be processed (Col. 1, lines 41-49) inherently

further comprises providing position coordinates of the pixels within the determined set of tiles

to be processed to the corresponding one of the at least two graphics pipelines.

30. With regard to Claim 23, Furtner describes transmitting the processed pixels to memory

(24, Figure 23; C01. 2, lines 20-34).

31. With regard to Claim 24, Furtner describes a graphics processing circuit, ‘comprising

front end circuitry (102, Figure 1) operative to generate pixel data in response to primitive data

for a primitive to be rendered (Col. 8, lines 38-44); first back end circuitry (108a), coupled to the
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front end circuitry (Col. 8, lines 51-57), operative to process a first portion of the pixel data in

response to position coordinates; a first scan converter (16, Figure 23). The first scan converter

receives, at its input, data which to write onto the graphic primitive to be processed (Col. 1, lines

58-62), and this data inherently comes from a front end circuitry. The output of the scan

converter is connected to the pipelines (20, Col. 1, lines 62-66). Therefore, the first scan

converter is coupled to the front end circuitry and the first back end circuitry (20). The scan

converter determines which clusters of pixel data are to be processed by which pipeline (Col. 11,

lines 41-59; Col. 13, lines 54-63). Therefore, the first scan converter is operative to determine

which set of tiles of a repeating tile pattern (Figure 21b, Col. 1, lines 41-49) are to be processed

by the first back end circuitry. The scan converter has knowledge with regard to mapping the

screen areas onto the memory address area (tiling) (Col. 6, lines 60-65). Therefore, the first scan

converter is inherently operative to provide the memory address area or position coordinates to

the first back end circuitry in response to the pixel data. Furtner describes multiple pipelines,

and each pipeline processes a cluster of pixel data (Col. 11, lines 41-59; Col.’ l3,‘lines 54-63).

The scan converter is a parallel scan converter, and provides data to the multiple pipelines in

parallel (Col. 2, lines 3-16), so the scan converter is considered to be similar to two scan i

converters, and the second scan converter performs in a similar manner as the first scan converter

for the second back end circuitry. Furtner also describes that each pipeline has "a: scan converter

(Col. 6, lines 47-51). Furtner describes a memory controller (24, Figure 23), coupled to the first

and second back end circuitry (20) operative to transmit and receive the processed pixel data

(Col. 2, lines 30-34).
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32. With regard to Claim 26, Furtner describes that the horizontally and vertically repeating

pattern of regions (Figure 21b, Col. 1, lines 41-49) include NXM number of pixels (Col. 11, lines

45-55).

33. Thus, it reasonably appears that Furtner describes or discloses every element of Claims .1-

17 and 20-26 and therefore anticipates the claims subject.

Claim Rejections - 35 USC § 103

34. The following is a quotation of 35 U.S.C. lO3(a) which forms the basis for all

obviousness rejections set forth in this Office action:

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

matter sought to be patented and the prior art are such that the subject matter as a whole
would have been obvious at the time the invention was made to a person having ordinary

skill in the art to which said subject matter pertains. Patentability shall not be negatived

by the manner in which the invention was made.

35. The factual inquiries set forth in Graham v. John Deere Ca, 383 U.S. 1, 148 USPQ 459

(1966), that are applied for establishing a background for determining obviousness under 35

U.S.C. lO3(a) are summarized as follows:

Determining the scope and contents of the prior art.

Ascertaining the differences between the prior art and the claimsgat issue.

Resolving the level of ordinary skill in the pertinent art. "

Considering objective evidence present in the application indicating obviousness
or nonobviousness.

l

36. Claim 18 is rejected under 35 U.S.C. lO3(a) as being unpatentable over Furtner

(US006778l77B1) in View ofAlcorn (USO05745l 18A).
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Furtner is relied upon for the teachings as discussed above relative to Claim 14.

However, Furtner does not teach a bridge operative to transmit vertex data to each of the

first, second, third and fourth graphics pipelines. However, Alcom describes a bridge (30,

Figure 2) operative to transmit vertex data to each of the first, second, third and fourth graphics

pipelines (Col. 6, lines 32-35, 40-47; Col. 7, lines 28-33 ; Col. 5, line 65-Col. 6, line 3).

It would have been obvious to one of ordinary skill in the art at the time of invention by

applicant to modify the device of Furtner to include a bridge operative to transmit vertex data to

each of the first, second, third and fourth graphics pipelines as suggested by Alcom because

Alcorn suggests the advantage ofbeing able to evenly distribute the vertex data among the

graphics pipelines. In this manner, the system bandwidth is increased because the groups of

vertex data are operated upon simultaneously (Col. 6, lines 43-49).

Allowable Subject Matter

37. Claim 19 is objected to as being dependent upon a rejected base claim, but would be

allowable if rewritten in independent form including all of the limitations of the base claim and

any intervening claims.

The following is a statement of reasons for the indication of allowable subject matter:

38. The prior art singly or in combination do not teach or suggest that each separate chip

creates a bounding box around the polygon and wherein each corner of the bounding box is

checked against a super tile that belongs to each separate chip and wherein if the bounding box
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does not overlap any of the super tiles associated with a separate chip, then the processing circuit

rejects the whole polygon and processes a next one, as recited in Claim 19.

39. The closest prior art (Kent) teaches calculating the bounding box of the primitive and

testing this against the VisRect. If the bounding box of the primitive is contained in the other

P10’s super tile the primitive is discarded at this stage [0129]. The method used is to calculate

the distance from each subpixel sample point in the point’s bounding box to thepoint’s center

and compare this to the point’s radius. Subpixel sample points with a distance greater than the

radius do not contribute to a pixel’s coverage. The cost of this is kept low by only allowing

small radius points hence the distance calculation is a small multiply and by taking a cycle per

subpixel sample per pixel within the bounding box [0144]. However, Kent does not teach that

each separate chip creates a bounding box around the polygon and wherein each corner of the

bounding box is checked against a super tile that belongs to each separate chip and wherein if the

bounding box does not overlap any of the super tiles associated with a separate chip, then the

processing circuit rejects the whole polygon and processes a next one.

Prior Art ofRecord

The prior art made of record and not relied upon is considered pertinent to’ applicant's

disclosure.

US 20030l64830Al teaches a graphics pipeline [0006] that calculates the bounding box
-.~.

ofthe primitive in a super tile [0129].
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Conclusion

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 l.l36(a).

A shortened statutory period for reply to this final action is set to expire THREE

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

MONTHS of the mailing date of this final action and the advisory action is not mailed until afier

the end of the TI-IREE—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 l.l36(a) will be calculated from the mailing date of the advisory action. In nolevent,

however, will the statutory period for reply expire later than SIX MONTHS from the date of this

final action.

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Joni Hsu whose telephone number is 571-272-7785. The

examiner can normally be reached on M-F 8am-5pm.

If attempts to reach the examiner by telephone are unsuccessful, the exarniner’s'

supervisor, Ulka Chauhan can be reached on 571-272-7782. The fax phone number for the "

organization where this application or proceeding is assigned is 571-273-8300. ‘ I
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Information regarding the status of an application may be obtained from the Patent

Application Information Retrieval (PAIR) system. Status information for published applications

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished

applications is available through Private PAIR only. For more information about the PAIR

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).

W
ULKA CHAUHAN

SUPERVISORY PATENT EXAMINER
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Title: DIVIDING WORK AMONG MULTIPLE GRAPHICS PIPELINES USING
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Certifi_c_'ate ofElectronic Submission

Stop AF I hereby certify that this Response is beingforwarded viaelectronic submission to.’ Electronic Business Center,

Commissioner for Patents Commissionerfor Patents, Mail Stop /Won this date.
P.O. Box 1450 , ,7

Alexandria, VA 22313-1450 5' "/3 "06
Dated Christine A. Wright

RESPONSE

Dear Sir:

In response to the Final Office Action mailed March 13, 2006, Applicants submit the

following response.

Listing of the Claims begins on page 2 ofthis paper.

Remarks begin on page 8 of this paper.
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LISTING OF THE CLAIMS

1. (previously presented) A graphics processing circuit, comprising:

at least two graphics pipelines operative to process data in a corresponding set of tiles of

a repeating tile pattern corresponding to screen locations, a respective one of the at least two

graphics pipelines operative to process data in a dedicated tile,

wherein the repeating tile pattern includes a horizontally and vertically repeating pattern

of square regions.

2. (original) The graphics processing circuit of claim 1, wherein the square regions

comprise a two dimensional partitioning of memory.

3. (original) The graphics processing circuit of claim 2, wherein the memory is a frame

buffer.

4. (original) The graphics processing circuit of claim 1, wherein each of the at least two

graphics pipelines further includes front end circuitry operative to receive vertex data and

generate pixel data corresponding to a primitive to be rendered, and back end circuitry, coupled

to the front end circuitry, operative to receive and process a portion of the pixel data.

5. (original) The graphics processing circuit of claim 4, wherein each of the at least two

graphics pipelines further includes a scan converter, coupled to the back end circuitry, operative

to determine the portion of the pixel data to be processed by the back end circuitry.

6. (original) The graphics processing circuit of claim 1, wherein each tile of the set of

tiles further comprises a 16x16 pixel array.

CHICAGO/‘#l5l299I.l
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7. (original) The graphics processing circuit of claim 4, wherein the at least two graphics

pipelines separately receive the pixel data from the front end circuitry.

8. (original) The graphics processing circuit of claim 4, wherein the at least two graphics

pipelines are on multiple chips.

9. (previously presented) The graphics processing circuit of claim 1, further including a

memory controller coupled to the at least two graphics pipelines, operative to transfer pixel data

between each of a first pipeline and a second pipeline and a memory.

10. (original) The graphics processing circuit of claim 4, wherein a first of the at least

two graphics pipelines processes the pixel data only in a first set of tiles in the repeating tile

pattern.

11. (original) The graphics processing circuit of claim 10, wherein the first of the at

least two graphics pipelines further includes a scan converter, coupled to the front end circuitry

and the back end circuitry, operative to provide position coordinates of the pixels within the flrst

set of tiles to be processed by the back end circuitry, the scan converter including a pixel

identification line for receiving tile identification data indicating which of the set of tiles is to be

processed by the back end circuitry.

12. (previously presented) The graphics processing circuit of claim 1, wherein a second

of the at least two graphics pipelines processes the data only in a second set of tiles in the

repeating tile pattern.

13. (previously presented) The graphics processing circuit of claim 12, wherein the

second of the at least two graphics pipelines further includes a scan converter, coupled to front

CHICAGO/#l5l299l.l
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end circuitry and back end circuitry, operative to provide position coordinates of the pixels

within the second set of tiles to be processed by the back end circuitry, the scan converter

including a pixel identification line for receiving tile identification data indicating which of the

set of tiles is to be processed by the back end circuitry.

14. (original) The graphics processing circuit of claim l including a third graphics

pipeline and a fourth graphics pipeline, wherein the third graphics pipeline includes front end

circuitry operative to receive vertex data and generate pixel data corresponding to a primitive to

be rendered, and back end circuitry, coupled to the front end circuitry, operative to receive and

process the pixel data in a third set of tiles in the repeating tile pattern, and wherein the fourth

graphics pipeline includes front end circuitry operative to receive vertex data and generate pixel

data corresponding to a primitive to be rendered, and back end circuitry, coupled to the front end

circuitry, operative to receive and process the pixel data in a fourth set of tiles in the repeating

tile pattern.

15. (original) The graphics processing circuit of claim 14, wherein the third graphics

pipeline further includes a scan converter, coupled to the front end circuitry and the back end

circuitry, operative to provide position coordinates of the pixels within the third set of tiles to be

processed by the back end circuitry, the scan converter including a pixel identification line for

receiving tile identification data indicating which of the sets of tiles is to be processed by the

back end circuitry.

l6. (original) The graphics processing circuit of claim 14, wherein the fourth graphics

pipeline further includes a scan converter, coupled to the front end circuitry and the back end

circuitry, operative to provide position coordinates of the pixels within the fourth set of tiles to

CHICAGO/#l5l299l.l
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be processed by the back end circuitry, the scan converter including a pixel identification line for

receiving tile identification data indicating which of the sets of tiles is to be processed by the

back end circuitry.

17. (original) The graphics processing circuit of claim 14, wherein the third and fourth

graphics pipelines are on separate chips.

18. (original) The graphics processing circuit of claim 14, further including a bridge

operative to transmit vertex data to each of the first, second, third and fourth graphics pipelines.

19. (original) The graphics processing circuit of claim 17 wherein the data includes a

polygon and wherein each separate chip creates a bounding box around the polygon and wherein

each comer of the bounding box is checked against a super tile that belongs to each separate chip

and wherein if the bounding box does not overlap any of the super tiles associated with a

separate chip, then the processing circuit rejects the whole polygon and processes a next one.

20. (previously presented) A graphics processing method, comprising:

receiving vertex data for a primitive to be rendered;

generating pixel data in response to the vertex data;

determining the pixels within a set of tiles of a repeating tile pattem corresponding to

screen locations to be processed by a corresponding one of at least two graphics pipelines in

response to the pixel data, the repeating tile pattern including a horizontally and vertically

repeating pattem of square regions; and

performing pixel operations on the pixels within the determined set of tiles by the

corresponding one of the at least two graphics pipelines.

CHICAGO/#1512991 .1
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21. (original) The graphics processing method of claim 20, wherein determining the

pixels within a set of tiles of the repeating tile pattern to be processed further comprises

determining the set of tiles that the corresponding graphics pipeline is responsible for.

22. (original) The graphics processing method of claim 20, wherein determining the

pixels within a set of tiles of the repeating tile pattern to be processed further comprises

providing position coordinates of the pixels within the determined set of tiles to be processed to

the corresponding one of the at least two graphics pipelines.

23. (original) The graphics processing method of claim 20, further comprising

transmitting the processed pixels to memory.

24. (previously presented) A graphics processing circuit, comprising:

front end circuitry operative to generate pixel data in response to primitive data for a

primitive to be rendered;

first back end circuitry, coupled to the front end circuitry, operative to process a first

portion of the pixel data in response to position coordinates;

a first scan converter, coupled between the front end circuitry and the first back end

circuitry, operative to determine which set of tiles of a repeating tile pattern are to be processed

by the first back end circuitry, the repeating tile pattem including a horizontally and vertically

repeating pattern of square regions, and operative to provide the position coordinates to the first

back end circuitry in response to the pixel data;

second back end circuitry, coupled to the front end circuitry, operative to process a

second portion of the pixel data in response to position coordinates;

CHICAGO/#l5l299l.l
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a second scan converter, coupled between the front end circuitry and the second back end

circuitry, operative to determine which set of tiles of the repeating tile pattern are to be processed

by the second back end circuitry, and operative to provide the position coordinates to the second

back end circuitry in response to the pixel data; and

a memory controller, coupled to the first and second back end circuitry operative to

transmit and receive the processed pixel data.

25. (previously presented) A graphics processing circuit, comprising:

at least two graphics pipelines operative to process data in a corresponding set of tiles of

a repeating tile pattern corresponding to screen locations, a respective one of the at least two

graphics pipelines operative to process data in a dedicated tile, wherein the repeating tile pattern

includes a horizontally and vertically repeating pattern of regions.

26. (previously presented) The graphics processing circuit of claim 25 wherein the

horizontally and vertically repeating pattern of regions include NxM number ofpixels.

CHICAGO/#l 512991.]
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REMARKS

Claims 1-26 are now pending in the application. Applicants respectfully traverse and

request reconsideration.

Claims 1-18, 20-26 stand rejected under 35 U.S.C. § l02(e) as being anticipated by

Furtner (U.S. Pat. No. 6,778,177).

With regard to claim 1, Furtner fails to show, teach, or suggest, inter alia, at least two

graphics pipelines operative to process data in a corresponding set of tiles of a repeating tile

pattern corresponding to screen locations wherein the repeating tile pattern includes a

horizontally and vertically repeating pattern of square regions.

Furtner is directed to a method for rasterizing a graphics basic component. The Examiner

cites Figure 21b and Col. 1, lines 40-49, which is located in the “Background” section of Furtner,

as disclosing at least two graphics pipelines operative to process data in a corresponding set of

tiles of a repeating tile pattern corresponding to screen locations wherein the repeating tile

pattern includes a horizontally and vertically repeating pattern of square regions. However, this

portion merely discloses a method of accelerating image—rendering of three-dimensional images.

The method uses multi-processors or hardware pipelines in parallel. Each processor or pipeline

may be responsible for rendering only a single contiguous block of pixels as illustrated in Figure

21a. As such, no processor or pipeline processes a repeated tile pattern as required by the claim.

Figure 21b depicts a per pixel, not a repeating tile pattern, based processing scheme. For

example, the processing of each individual pixel is effected in an interleaved manner by the

processors or pipelines. Neither of these configurations process a set of tiles (or blocks of pixels)

in a repeating pattern that includes a horizontally and vertically repeating pattern of square

regions. Therefore, reconsideration and withdrawal of the rejection of claim 1 is respectfully

requested.

CHICAGO/#l5l299l.l
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Claims 20, 24, and 25 are allowable for at least similar reasons as claim 1. Thus,

reconsideration and withdrawal of the rejections is respectfully requested.

Claims 2-19, 21-23, and 26 each ultimately depend on claims 1, 20, 24, and 25,

respectively, and are therefore allowable for at least similar reasons and are believed to be

allowable for having novel and non-obvious subject matter.

The Examiner states that claim 19 would be allowable if rewritten in independent form.

Applicants have presently refrained from rewriting claim 19 in View of the discussion above.

Applicants reserve the right to amend claim 19 into their originally allowable form at a later date

if needed.

CONCLUSION

It is believed that all of the stated grounds of rejection have been properly traversed,

accommodated, or rendered moot. Applicant therefore respectfully requests that the Examiner

reconsider and withdraw all presently outstanding rejections. It is believed that a full and

complete response has been made to the outstanding Office Action and the present application is

in condition for allowance. Thus, prompt and favorable consideration of this response is

respectfully requested. If the Examiner believes that personal communication will expedite

prosecution of this application, the Examiner is invited to telephone the undersigned at (312)

609-7500.

Respectfully submitted,

Date: Q gig 0 Q By:
Christopher J. Reckam;
Registration No. 34,414

Vedder, Price, Kaufman & Karnmholz, P.C.

222 North LaSalle Street, Suite 2600

Chicago, Illinois 60601

phone: (312) 609-7599

fax: (312) 609-5005

CHICAGO/#l5l299l.l
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Advisory Action 10/459, 797 LEATHER ET AL.

Before the Filing of an Appeal Brief Examine, An Unit

I
--The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --

THE REPLY FILED 13 June 2006 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE.

1. E The reply was filed after a final rejection, but prior to or on the same day as filing a Notice of Appeal. To avoid abandonment of
this application, applicant must timely file one of the following replies: (1) an amendment, affidavit, or other evidence, which
places the application in condition for allowance; (2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or
(3) a Request for Continued Examination (RCE) in compliance with 37 CFR 1.114. The reply must be filed within one of the
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a) E The period for reply expires 1months from the mailing date of the final rejection.
b) E] The period for reply expires on: (1) the mailing date of this Advisory Action, or (2) the date set forth in the final rejection, whichever is later. In no

event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection.
Examiner Note: If box 1 is checked, check either box (a) or (b). ONLY CHECK BOX (b) WHEN THE FIRST REPLY WAS FILED WITHIN TWO
MONTHS OF THE FINAL REJECTION. See MPEP 706.07(f).

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate extension fee have
been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The appropriate extension fee under 37
CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally set in the final Office action; or (2) as set forth in (b)
above, if checked. Any reply received by the Office later than three months after the mailing date of the final rejection, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).
NOTICE OF APPEAL

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

AMENDMENTS

3. X The proposed amendment(s) filed after a final rejection, but prior to the date of filing a brief, will n_ot be entered because
(a)D They raise new issues that would require further consideration and/or search (see NOTE below);
(b)[_-_I They raise the issue of new matter (see NOTE below);
(c)® They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for

appeal; and/or

(d)E] They present additional claims without canceling a corresponding number of finally rejected claims.
NOTE: see attached sheet. (See 37 CFR 1116 and 41 .33(a)).

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

5. E] Applicant's reply has overcome the following rejection(s): .

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

712 For purposes of appeal, the proposed amendment(s): a) X will not be entered, or b) D 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:
C|aim(s) allowed: .
C|aim(s) objected to: Q.
CIaim(s) rejected: 1-18 and 20-26.
claim(s) withdrawn from consideration:

AFFIDAVIT OR OTHER EVIDENCE

8. [:1 The affidavit or other evidence filed after a final action, but before or on the date of filing a Notice of Appeal will 3); be entered
because applicant failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary
and was not earlier presented. See 37 CFR 1.116(e).

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

10. E] 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. E The request for reconsideration has been considered but does NOT place the application in condition for allowance because:
see attached sheet.

12. Note the attached Information Disclosure Statement(s). (PTO/SB/OB or PTO-1449) Paper No(s). 4/4/06
13. D Other:

U.S. Patent and Trademark Office

PTOL-303 (Rev. 7-05) Advisory Action Before the Filing of an Appeal Brief Part of Paper No. 61306
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Applicant argues that Furtner (US006778177B1) does not teach at least two graphics

pipeline operative to process data in a corresponding set of tiles of a repeating tile pattern

corresponding to screen locations wherein the repeating tile pattern includes a horizontally and

vertically repeating pattern of square regions (page 8).

In reply, the Examiner disagrees. According to Applicant’s disclosure, this repeating tile

pattern for the two pipe configuration refers to a “checkerboard” pattern [0045] wherein each

pipe is responsible for generating all of the pixels with its assigned tiles, and the tiles are

distributed evenly across all pipes, in a checkerboard pattern [0047], and the patterns repeat

across the whole screen, in both X & Y directions [0O48], as shown in Figure 3. Furtner

discloses subdividing a frame buffer into sub-sections which normally have the same size and

associating each sub-section with a processor so that each of the processors is equally loaded

(Col. 1, lines 23-32). Figure 21 shows two possibilities of partitioning the frame buffer with

regard to the case of a graphics system operating with four graphics processing engines. Figure

21 a shows that frame buffer 10 is subdivided into four equally sized blocks which are associated

to the engines. Figure 21b shows that the processing of individual pixels 12 is effected in an

interleaved manner by the four graphics processing engines of the graphics system (Col. 1, lines

37-49), and as can be seen in Figure 21, this results in a checkerboard pattern. Even though

Figure 21b is described as partitioning the frame buffer into individual pixels, this is described as

being only one possibility of partitioning the frame buffer (Col. 1, lines 37-39). Furtner

describes subdividing a frame buffer into sub-sections which normally have the same size (Col.

1, lines 30-32) and does not specify the each sub-sections must contain only one pixel, and in

fact describes that the sub-sections can be four equally sized blocks or tiles (Col. 1, lines 41-44).
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Therefore, Furtner does disclose at least two graphics pipeline operative to process data in a

corresponding set of tiles of a repeating tile pattern corresponding to screen locations wherein the

repeating tile pattern includes a horizontally and vertically repeating pattern of square regions.

SUPERVISORY PATENT EXAMINER
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants: Mark M. Leather et al. Examiner: Joni Hsu
Serial No.: 10/459,797 Art Unit: 2671

Filing Date: June 12, 2003 Our File No.: 00100.02.0053
Confirmation No.: 4148

Title: DIVIDING WORK AMONG MULTIPLE GRAPHICS PIPELINES USING

A SUPER~TILING TECHNIQUE

Certificate 01 Electronic Submission

Stop AF I hereby certify that this Response is beingforwarded via
C . . f P t t electronic submission to: Electronic Business Center.ommlssloncr or a en S Commissionerfor Patents. Mail Stop AF on this date.
P.O. Box 1450

Alexandria, VA 22313-1450 _l}_'@é
- Dated Christine A. Wright

RESPONSE

Dear Sir:

In response to the Final Office Action mailed March 13, 2006, Applicants submit the

following response.

Listing of the Claims begins on page 2 of this paper.

Remarks begin on page 8 of this paper.
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Electronic Business Center, Commissioner for Patents,
Mail Stop AF Application Number Filed
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on July 13, 2006 ’

‘ F DIVIDING WORK AMONG MULTIPLE GRAPHICS PIPELINES' °rUSING A SUPER~TlLlNG TECHNIQUE
Signature Examiner

33$: °"°"”‘e" Christine A. Wright Joni Hsu

Applicant hereby appeals to the Board of Patent Appeals and interferences from the last decision of the examiner.

The fee for this Notice of Appeal is (37 CFR 41.20(b)(1)) $ 50000

E] Applicant claims small entity status. See 37 CFR 1.27. Therefore, the fee shown above is reduced
by half, and the resulting fee is:

A check in the amount of the fee is enclosed.

Payment by credit card. Form PTO-2038 is attached.

The Director has already been authorized to charge fees in this application to a Deposit Account.
I have enclosed a duplicate copy of this sheet.

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment
to Deposit Account No. 50-0441 . I have enclosed a duplicate copy of this sheet.

A petition for an extension of time under 37 CFR 1.136(a) (PTO/SB/22) is enclosed.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

I am the

E] applicantlinventor. '
Signature

assignee of record of the entire interest. -
See 37 CFR 3.71. Statement under 37 CFR 3.73(b) is enclosed. Ch”5t°pher J- Reckamp
(Form PTO/SB/96) Typed or printed name

attorney or agent of record. 34,414 I 312_609_7599Registration number
Telephone number

attorney or agent acting under 37 CFR 1.34. July 13_ 2006
Registration number if acting under 37 CFR 1.34.

Date

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required.
Submit multiple forms if more than one signature is required, see below‘.

2] ‘Total of ] forms are submitted.

This collection of information is required by 37 CFR 4131. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 111, 1.14 and 41.6. This collection is estimated to take 12 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief information Officer,
U.S. Patent and Trademark Office. U.S. Department of Commerce, PO. Box 1450. Alexandria. VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Electronic Business Center, Commissioner for Patents, Mail Stop AF 10/459,797 June 12, 2003

First Named Inventor

Mark M. Leather

Examiner

Typed Or Printed Christine A. Wright Joni Hsuname_?j._ 

Applicant requests review of the final rejection in the above—identified application. No amendments are being filed
with this request.

This request is being filed with a notice of appeal.

The review is requested for the reason(s) stated on the attached sheet(s).
Note: No more than five (5) pages may be provided.

I am the

applicant/inventor.
Signature

assignee of record of the entire interest. Christopher J. Heckamp
See 37 CFR 3.71. Statement under 37 CFR 3.’/'3(b) is enclosed.
(Form PTO/SBl96) Typed or printed name

attorney or agent ol record. 312-609-7599
Registration number 34'414 .

Telephone number

attorney or agent acting under 37 CFR 1.34. July 13: 2003

Registration number if acting under 37 CFR 1.34 _______.____ Date

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required.
Submit multiple forms if more than one signature is required, see below‘.

*Total of __1__ forms are submitted.

This collection of information is required by 35 U.S.C. 132. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11, 1.14 and 41.6. This collection is estimated to take 12 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office. U.S. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants: Mark M. Leather et al. Examiner: Joni Hsu

Serial No.: 10/459,797 Art Unit: 2628

Filing Date: June 12, 2003 Our File No.2 00l00.02.0053
Confirmation No.1 4148

Title: DIVIDING WORK AMONG MULTIPLE GRAPHICS PIPELINES USING

A SUPER-TILING TECHNIQUE

Certificate ofElectronic Submission

Mail Stop AF I hereby certijy that the this Remar/crfnr Pre'-Appea/ Brief
Colnmissioner for Patents Requestfor Review is beingforwarded via electronic submission

to: Electronic Business Center, Commissioner ofPatents, Mail

P‘O' Box 1450 Stop AF, on this date.

7’/ 34%

Date Christine Wright K

Alexandria, VA 22313-1450

REMARKS FOR PRE-APPEAL BRIEF REQUEST FOR REVIEW

Dear Sir:

Applicants respectfully submit that the Examiner’s rejections include clear errors because

one or more limitations are not met by the cited reference and the reference does not teach what

the Examiner alleges. Claims 1-18 and 20-26 stand rejected under 35 U.S.C. §lO2(e) as being

anticipated by Furtner.

As to claim 1, Applicants claim a graphics processing circuit that includes at least two

graphics pipelines operative to process data in a corresponding set of tiles of a repeating tile

pattern corresponding to screen locations, a respective one of the at least two graphics pipelines

operative to process data in a dedicated tile, wherein the repeating tile pattern includes a

horizontally and vertically repeating pattern of square regions. The Furtner reference fails to

teach the claimed subject matter.

Furtner instead describes a non—repeating tile pattern approach and alternatively a per

pixel processing approach, neither of which anticipate the claimed subject matter. The cited

CHICAGO/#1526702. I
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FIG. 21A shows a non-repeating tile based approach, and is the only tile based approach

described by the cited portion of Furtner. This non-repeating tile based approach is different

from the claimed approach in at least that the Furtner tile approach breaks down a frame into a

non-repeating four tile configuration wherein each of one of four graphics engine processes a

single tile. There is no repeating tile pattern utilized that includes horizontally and vertically

repeating tile patterns wherein a respective graphics pipeline is operative to process data in

repeating patterns of square regions. For example, only a single tile is processed by each engine

for a frame as taught by Furtner. Furtner does not use a horizontally and vertically repeating tile

pattern within a frame but only describes using a single tile per engine.

In contrast, as shown in Applicants’ Specification and as claimed, Applicants’ approach

breaks down screen locations of a frame into a repeating tile pattern that includes horizontally

and vertically repeating patterns of square regions where a respective ggaphics pipeline operates

to process data in a dedicated tile of the repeating tile pattern. As such, one engine in

Applicants’ apparatus is configured to process multiple tiles in a repeating tile pattern to effect,

among other things, improved loading. As admitted in the Advisory Action, FIG. 21A merely

shows a frame buffer 10 subdivided into four equally sized blocks where each block is associated

to one engine. There is no repeating pattern of horizontal and vertical tiles shown in FIG. 21A

nor is there any description of an apparatus that operates or is configured as Applicants’ claim

requires.

The Advisory Action also appears to read information into the Furtner reference based on

Applicants’ own claimed invention. For example, when applying FIG. 21B of Furtner, which

merely shows a non-tile based approach wherein each pixel is handled individually by a different

graphics processing engine, the office action alleges that this is “only one possibility of

CHICAGO/#l526702.l
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portioning the frame buffer”. Applicants respectfully note that the reference actually states that

the two versions shown in FIG. 21A and FIG. 21B are actually “E above-described

possibilities” (column 1, lines 37) meaning that these techniques are the ones described in the

paragraphs above disclosed by Furtner. The reference cannot be cited for possibilities that are

not disclosed in the reference.

In any event, the actual teaching in Furtner is as FIG. 21A and FIG. 21B show. FIG. 21B

is a non—tile based approach whereas Applicants claim a repeating tile based approach and

Furtner describes with respect to this figure that a separate engine handles a single pixel. As

such, it is a per pixel approach and not a tile based approach.

In addition, the Advisory Action states Furtner describes “subdividing a frame buffer into

subsections which normally have the same size (column 1, lines 30-32) and does not specify

[that] each subsections must contain only one pixel, and in fact describes that the subsections can

be four equally sized blocks or tiles (column 1, lines 41-44).” (Page 2 of Advisory Action).

Applicants respectfully submit that the cited portion and, as admitted by the Advisory Action,

requires a system that utilizes four equally sized blocks or tiles, each tile being handled by a

different graphics processing engine and that only one tile per engine is (four blocks or tiles)

described and shown. No repeating tile pattern per frame is employed. Although Furtner

describes a tile based approach, he describes it as four tiles for a frame and each tile being

processed by a different graphics processing engine. This is a non—repcating tile based approach.

In contrast, Applicants claim a repeating tile pattern approach wherein, among other

things, respective graphics pipelines processed dedicated tiles of a repeating tile pattern. The

only tile based approach taught in Furtner is a non-repeating tile approach. As such, the

reference does not anticipate Applicants’ claimed invention. In addition, Applicants respectfully

CHICAGO/#1 5267021
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note that the Advisory Action also appears to exclude claim language in an effort to render the

claim unpatentable. As shown on page 3 of the Advisory Action, the Examiner’s use of

Applicants’ claim language fails to include that a respective one of at least two graphics

pipelines are operative to process data in a dedicated tile wherein there is a repeating tile pattern.

As noted, there is no repeating tile pattern shown in the figures or described in the cited portion

of Furtner.

Applicants respectfully reassert the relevant remarks made above with respect to other

independent claims.

The dependent claims add additional novel and non-obvious subject matter.

As to claim 25, Applicants again respectfully submit that there is no repeating tile pattern

that includes a horizontally and vertically repeating patterns of regions wherein graphics

pipelines are operative to process data in corresponding sets of tiles of a repeating tile pattern

corresponding to screen locations. As such, this claim is also believed to be in condition for

allowance.

Reconsideration and withdrawal of the rejection of the claims is respectfully requested.

A Notice of Allowance is also respectfully requested.

Respectfully submitted,

Date: 0 C By: & 
Christop r J. Reckamp

Registration No. 34,414

Vedder, Price, Kaufman & Kammholz, P.C.

222 North LaSalle Street, Suite 2600

Chicago, Illinois 60601

phone: (312) 609~7599

fax: (312) 609-5005

CHICAGO/#1526702]
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. . A r t' /c t lNo. A l'cat lPt t der
Application Number pp'°a'°n mm R:§x'am';'n(:,)i°: en un
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Notice of Panel Decision from Pre-Appeal Brief Review

llll llll
This is in response to the Pre-Appeal Brief Request for Review filed 7/13/06.

1. D Improper Request — The Request is improper and a conference will not be held for the following
reason(s):

I] The Notice of Appeal has not been filed concurrent with the Pre-Appeal Brief Request.
D The request does not include reasons why a review is appropriate.
|:| A proposed amendment is included with the Pre-Appeal Brief request.
D Other:

The time period for filing a response continues to run from the receipt date of the Notice of Appeal or from
the mail date of the last Office communication, if no Notice of Appeal has been received.

2. El Proceed to Board of Patent Appeals and Interferences — A Pre-Appeal Brief conference has been
held. The application remains under appeal because there is at least one actual issue for appeal. Applicant
is required to submit an appeal brief in accordance with 37 CFR 41.37. The time period for filing an appeal
brief will be reset to be one month from mailing this decision, or the balance of the two-month time period
running from the receipt of the notice of appeal, whichever is greater. Further, the time period for filing of the
appeal brief is extendible under 37 CFR 1.136 based upon the mail date ofthis decision or the receipt date
of the notice of appeal. as applicable.

I] The panel has determined the status of the claim(s) is as follows:
Claim(s) allowed: ’
Claim(s) objected to:
Claim(s) rejected:
Claim(s) withdrawn from consideration:

3. D Allowable application — A conference has been held. The rejection is withdrawn and a Notice of
Allowance will be mailed. Prosecution on the merits remains closed. No further action is required by
applicant at this time.

4. IE Reopen Prosecution — A conference has been he|d.‘The rejection is withdrawn and a new Office
action will be mailed. No further action is required by applicant at this time.

All participants:

(1)UIka Chauhan. /M‘, (3)JoniHsu./#
<2) mm. ¢};4 <4>__.

U.S. Patent and Trademark Office Part of Paper No. 20070111
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DETAILED ACTION

Response to Amendment

1. Applicant's'arguments with respect to claims 1-18 and 20-26 have been considered but

are moot in view of the new gronnd(s) of rejection.

2. Applicant’s arguments, see pages 1-3, filed July 13, 2006, with respect to the rejection(s)

of claim(s) 1-7 and 20-26 under 3.5 U.S.C. 102(e) and Claims 8-18 under 35 U.S.C. 103(a) have

been fiilly considered and are persuasive. Therefore, the rejection has been withdrawn.

However, upon further consideration, a new ground(s) of rejection is made in view of Kelleher

(US005794016A).

3. Applicant argues that Furtner (USO06778177B 1) describes a non—repeating tile pattern

approach and alternatively a perpixel processing approach, neither ofwhich anticipate the

claimed subject matter (page 1). The cited FIG. 21A shows a non-repeating tile based approach,

and is the only tile based approach described by the cited portion of Furtner. Furtner describes

that the per pixel processing approach is repeating. However, Furtner does not teach a repeating

tile based approach. The Examiner attempted to cite the reference for possibilities that are not

disclosed in the reference (pages 2-3).

In reply, the Examiner agrees.» However, new grounds of rejection are made in View of

Kelleher.
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Claim Objections

4. Claim 25 is objected to because it is exactly the same as Claim 1, and therefore is a

repeated claim. Appropriate correction is required.

Claim Rejections - 35 USC § 101

35 U.S.C. 101 reads as follows:

Whoever invents or discovers any new and useful process, machine, manufacture, or

composition of matter, or any new and usefiil improvement thereof, may obtain a patent

therefor, subject to the conditions and requirements of this title.

6. Claims 20-23 are rejected under 35 U.S.C. 101 because the claimed invention is directed

to non-statutory subject matter.

Claim 20 recites a graphics processing method, however it appears to be directed to an

abstract idea rather than a practical application of the abstract idea. The claimed invention as a

whole must accomplish a practical application. That is, it must produce a “usefiil, concrete and

tangible result (State Street, 149 F.3d at 1373, 47 USPQ2d at 1601-02). The tangible

requirement requires that the claim must set forth a practical application of the 101 judicial

exception to produce a real-world result (Benson, 409 U.S. at 71-72, 175 USPQ at 676-77). See

MPEP 2106 II A. Since there is no tangible result recited in these claims, these claims are

directed to non-statutory subject matter.

Claims 21-23 are non-statutory for the same reasons discussed above.
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Claim Rejections - 35 USC § 102

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

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

A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign

country or in public use or on sale in this country, more than one year prior to the date of

application for patent in the United States.

8. Claims 1-5, 7, 9, 10, 12-16, 18, and 20-26 are rejected under 35 U.S.C. 102(b) as being

anticipated by Kelleher (US0O5794016A).

9. With regard to Claim 1, Kelleher discloses a graphics processing circuit (lOC, Figure 3)

comprising at least two graphics pipelines (20A, 20B; graphics system 10C with N rendering

processors 20A -20N, Col. 3, lines 22-23', renderingprocessor 20 provides a video pipeline, Col.

4, lines 9-14) operative to process data in a corresponding set of tiles (group of pixel blocks 52,

Figure 4) of a repeating tile pattern corresponding to screen locations, a respective one of the at

least two graphics pipelines operative to process data in a dedicated tile, wherein the repeating

tile pattern includes a horizontally and vertically repeating pattern of square regions, as shown in

Figure 4 (graphics memory 22 that has been partitioned into aplurality ofpixel blocks 52 that

are tiled in the x— andy-direction of the graphics memory 22, the graphics memory 22 renders a

1280x1024 screen display, pixel blocks 52 are organized into noncontiguous groups of blocks

52, groups ofblocks 52 are then assigned to the renderingprocessors 20, each rendering

processor 20 writes only those pixels that are located in the blocks 52 of the assigned groups,

Col. 4, line 60-Col. 5, line 19).
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10. With regard to Claim 2, Kelleher discloses thatnthe square regions (blocks 52) comprise a

two dimensional partitioning of memory (22, Figure 4) ((graphics memory 22 that has been

partitioned into aplurality ofpixel blocks 52 that are tiled in the x- andy-direction ofthe

graphics memory 22, C01. 4, lines 60-62).

11. With regard to Claim 3, Kelleher discloses that the memory (22, Figure 4) is a frame

buffer (graphics memory 22, also known as aframe bufler, Col. 3, lines 38-41).

12. With regard to Claim 4, Kelleher discloses that each of the at least two graphics pipelines

(20A, 20B, Figure 3; Col. 3, lines 22-23; Col. 4, lines 9-14) further includes front end circuitry

(80, 82, Figure 7) operative to receive vertex data and generate pixel data corresponding to a

primitive to be rendered, and back end circuitry (84, Figure 7), coupled to the front end circuitry,

operative to receive and process a portion of the pixel data (each of the renderingprocessors 20

independently scan-converts the geometric objects, the renderingprocessor 20first reads the

commandpackets, the renderingprocessors 20 then processes the commandpackets in a

pipeline process comprising a dispatch stage 80, a setup stage 82, and an updated stage 84, in a

dispatch stage 80, the dispatch circuit 64 reads the commandpacketsfrom the command queue

62 and dispatches the vertex data in the command to the next stage in the pipeline, the setup

stage 82, the setup stage 82 includes the geometric setup circuit 66 and the attribute setup circuit

70 which accept the triangle vertex data and setup the trianglesfor scan-conversion by the
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update stage 84, the update stage 84 includes the interpolator circuit 72, which interpolatesfinal

attribute valuesfor the pixels in each triangle, Col. 8, line 52-Col. 9, line 23).

13. With regard to Claim 5, Kelleher discloses that each of the at least two graphics pipelines

(20A, 20B, Figure 3; Col. 3, lines 22-23; Col. 4, lines 9-14) fiirther includes a scan converter (84,

Figure 7), coupled to the back end circuitry, operative to determine the portion of the pixel data

to be processed by the back end circuitry (scan-converts the geometric objects into the memory

blocks 52 indicated by their block enablefield 61, C01. 8, lines 52-61; scan-conversion by the

update stage 84, Col. 9, lines 1-23; block enable field 61 determines which groups of blocks 52

within the graphics memory 22 are allocated to and controlled by the renderingprocessor 20,

C01. 6, lines 26-28).

14. With regard to Claim 7, Kelleher discloses that the at least two graphics pipelines 20A,

(20B, Figure 3; Col. 3, lines 22-23 ; Col. 4, lines 9- 1,4) separately receive the pixel data from the

front end circuitry (Col. 8, lines 52-65).

15. With regard to Claim 9, Kelleher discloses a memory controller (68, Figures 7 and 11)

coupled to the at least two graphics pipelines (ZOA, 20B, Figure 3; Col. 3, lines 22-23; Col. 4,

lines 9-14), operative to transfer pixel data between each of a first pipeline and a second pipeline

and a memory (22) (address generation circuit 68 accepts the initial geometry valuesfrom the

geometric setup circuit 66, and generates physical memory addresses, Col. 9, lines 18-23; Col.

10, lines 40-47).
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16. With regard to Claim 10, Kelleher discloses that a first of the at least two graphics

pipelines (20A, Figure 3; Col. 3, lines 22-23 ; Col. 4, lines 9-14) processes the pixel data only in a

first set of tiles (group 0 of pixel blocks 52) in the repeating tile pattern (each rendering

processor 20 writes to only those pixels that are located in the blocks 52 of the assigned groups,

blocks in group “0 ” may be assigned to renderingprocessor 0, Col. 4, line 65-Col. 5, line 19).

17. With regard to Claim 12, Kelleher discloses that a second of the at least two graphics

pipelines (ZOB, Figure 3; Col. 3, lines 22-23; Col. 4, lines 9-14) processes the pixel data only in a

second set of tiles (group 1 of pixel blocks 52) in the repeating tile pattern (each rendering

processor 20 writes to only those pixels that are located in the blocks 52 of the assigned groups,

blocks in group “1 ” may be assigned to renderingprocessor 1, Col. 4, line 65-Col. 5, line 19).

18. With regard to Claim 13, Claim 13 is similar in scope to Claim 11, and therefore is

rejected under the same rationale.

19. With regard to Claim 14, Claim 14 is similar to Claims 4 and 10, except that Claim 14 is

for a third and fourth graphics pipeline. Kelleher discloses four graphics pipelines (2OA-2ON,

Figure 3; Col. 3, lines 22-23 ; Col. 4, lines 9-14). Therefore, Claim 14 is rejected under the same

rationale as Claims 4 and 10.
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20. With regard to Claims 15 and 16, these claims are each similar in scope to Claim 11, and

therefore are rejected under the same rationale.

21. With regard to Claim 18, Kelleher discloses a bridge (3 8, Figure 3) operative to transmit

vertex data to each of the first (2OA), second (2OB), third (2OC) and fourth (20N) graphics

pipelines (Col. 3, lines 22-23; Col. 4, lines 9-14; renderingprocessor 20first reads the command

packets sent to it over the PCI bus 30, C01. 8, lines 56-65; renderingprocessors 20 are

connected to a system PCI bus 30A through a PCI bridge 38, C01. 3, lines 46-50).

22. With regard to Claim 20, Kelleher discloses a graphics processing method (Col. 2, lines V

27-28), comprising receiving Vertex data for a primitive to be rendered; generating pixel data in

response to the Vertex data; determining the pixels within a set of tiles (group of pixel blocks 52)

of a repeating tile pattern corresponding to screen locations to be processed by a corresponding

one of at least two graphics pipelines (2OA, 20B, Figure 3; Col. 3, lines 22-23; Col. 4, lines 9-14)

in response to the pixel data, the repeating tile pattern including a horizontally and vertically.

repeating pattern of square regions, as shown in Figure 4; and performing pixel operations on the

pixels within the determined set of tiles by the corresponding one of the at least two graphics

pipelines (Col. 4, line 60-Col. 5, line 19; C01. 8, lines 56-65).

23. With regard to Claim 21, Kelleher discloses that determining the pixels within a set of

tiles (group of pixel blocks 52) of the repeating tile pattern to be processed further comprises
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determining the set of tiles that the corresponding graphics pipeline (20, Figure 3; Col. 3, lines

22-23; Col. 4, lines 9-14) is responsible for (Col. 4, line 60-Col. 5, line 19).

24. With regard to Claim 22, Kelleher discloses that the scan converter determines which

groups of blocks 52 within the graphics memory 22 are allocated toand controlled by the

graphics pipelines 20 (C01. 8, lines 52-61). The graphics memory is partitioned into a plurality

of pixel blocks that are tiled in the x-and y-direction of the graphics memory (Col. 4, lines 60-

62). Kelleher discloses that determining the pixels within a set of tiles (group ofpixel blocks 52)

of the repeating tile pattern to be processed (Col. 5, lines 6-19) inherently further comprises

. providing position coordinates of the pixels within the determined set of tiles to be processed to

the corresponding one of the at least two graphics pipelines.

25. With regard to Claim 23, Kelleher discloses transmitting the processed pixels to memory

(22, Figure 4) (renderingprocessor 20 scan-converts the object into the graphics memory 22, the

graphics memory stores pixel data, Col. 3, lines 36-41).

26. With regard to Claim 24, Kelleher discloses a graphics processing circuit, comprising

front end circuitry‘(80, 82, Figure 7) operative to generate pixel data in response to primitive data

for a primitive to be rendered; first back end circuitry (84), coupled to the front end circuitry, I

operative to process a first portion of the pixel data in response to position coordinates; a first

scan converter, coupled between the front end circuitry and the first back end circuitry, operative

to determine which set of tiles of a repeating tile pattern are to be processed by the first back end
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circuitry (Col. 3, lines 22-23; Col. 8, line 59-Col. 9, line 23), the repeating tile pattern including a

horizontally and vertically repeating pattern of square regions, as shown in Figure 4 (Col. 4, line

60-Col. 5, line 19), and operative to provide the position coordinates to the first back end

circuitry in response to the pixel data (Col. 4, lines 60-62; Col. 8, lines 52-65; Col. 6, lines 36-

38); second back end circuitry, coupled to the front end circuitry, operative to process a second

portion of the pixel data in response to position coordinates; a second scan converter, coupled

between the front end circuitry and the second back end circuitry, operative to determine which

set of tiles of the repeating tile pattern are to be processed by the second back end circuitry, and

operative to provide the position coordinates to the second back end circuitry in response to the

pixel data (Col. 3, lines 22-23; Col. 8, line 59-Col. 9, line 23; C01. 4, lines 60-62; Col. 8, lines

52-65; Col. 6, lines 36-3 8); and a memory controller (68, Figmres 7 and 11), coupled to the first

and second back end circuitry operative to transmit and receive the processed pixel data (Col. 9,

lines 18-23; Col. 10, lines 40-47).

27. With regard to Claim 25, Claim 25 is the same as Claim 1, and therefore is rejected under

the same rationale.

28. With regard to Claim 26, Kelleher discloses a horizontally and vertically repeating

pattern of regions (Col. 4, line 65-Col. 5, line 19) include NXMi number of pixels (each pixel

block 52 is 128x128 pixels in size, Col. 6, lines 2-4).
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29. Thus, it reasonably appears that Kelleher describes or discloses every element of Claims

1-5, 7, 9, 10, 12-16, 18, and 20-26 and therefore anticipates the claims subject.

Claim Rejections - 35 USC § 103

30. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or

described as set forth in section 102 of this title, if the differences between the subject

matter sought to be patented and the prior art are such that the subject matter as a whole

would have been obvious at the time the invention was made to a person having ordinary

skill in the art to which said subject matter pertains. Patentability shall not be negatived

by the manner in which the invention was made. '

31. The factual inquiries set forth in Graham v. John Deere C0., 383 US. 1, 148 USPQ 459

(1966), that are applied for establishing a background for determining obviousness under 35

U.S.C. 103(a) are summarized as follows: a

1. Determining the scope and contents of the prior art.

2. Ascertaining the differences between theiprior art and the claims at issue.
3. Resolving the level of ordinary skill in the pertinent art.

4. Considering objective evidence present in the application indicating obviousness
or nonobviousness.

32. Claims 6, 8, and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over

Kelleher (USO05794016A) in view of Furtner (US006778177B 1).

33. With regard to Claim 6, Kelleher is relied upon for the teachings as discussed above

relative to Claim 1.
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However, Kelleher does not explicitly teach that each tile of the set of tiles further

comprises a 16x16 pixel array. However, Furtner describes that each tile of the set of tiles

fiirther comprises a 16x16 pixel array (Col. 11, lines 45-48, 64-65).

It would have been obvious to one of ordinary skill in the art at the time of invention by

applicant to modify the device of Kelleher so that each tile of the set of tiles further comprises a

16x16 pixel array as suggested by Furtner because Furtner suggests that depending on the

number of parallel image-rendering pipelines and depending on the memory organization, the

optimum tile size and shape can be selected (Col. 11, lines 45-48, 64-65), and therefore it would

be obvious to modify the tile size to be‘ 16x16 pixels if that would be the optimum tile size for a

particular number of parallel image-rendering pipelines and particular memory organization.

34. With regard to Claim 8, Kelleher does not teach that the at least two graphics pipelines

are on multiple chips. However, Furtner describes that the at least two graphics pipelines are on

multiple chips (Col. 6, lines 47-51).

It would have been obvious to one of ordinary skill in the art at the time of invention by

applicant to modify the device of Kelleher so that the at least two graphics pipelines are on

multiple chips as suggested by Furtner because Furtner suggests that this makes the systemmore

configurable by being able to easily add more graphics pipelines to increase the performance

(Col. 6, lines 29-30, 42-51).

35. With regard to Claim 17, Claim 17 is similar in scope to Claim 8, and therefore is

rejected under the same rationale.
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36. Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kelleher

(USOO5794016A) in view of Hamburg (USOO5905506A).

Kelleher is relied upon for the teachings as discussed above relative to Claim 10.

Kelleher discloses that the first of the at least two graphics pipelines (2OA, Figure 3; Col. 3, lines

22-23; Col. 4, lines 9-14) further includes a scan converter (84, Figure 7), coupled to the front

end circuitry (80, 82) and the back end circuitry (Col. 8, line 52-Col. 9, line 23). The scan

converter determines which groups of blocks 52 within the graphics memory 22 are allocated to

and controlled by the graphics pipelines (Col. 8, lines 52-65; Col. 6, lines 26-28). The graphics

memory is partitioned into a plurality of pixel blocks that are tiled in the x-and y-direction of the

graphics memory (Col. 4, lines 60-62). Therefore, the scan converter is inherently operative to

provide memory addresses or position coordinates of the pixels within the first set of tiles to be

processed by the back end circuitry.

However, Kelleher does not explicitly teach using tile identification data to indicate

which tiles are to be processed. However, Hamburg discloses a pixel identification line for

receiving tile identification data indicating which tiles are to be processed (duringpixel

modification, the system must write a pixel within at least one tile within image B, the system

determines a tile ID at which to write the pixel value, Col. 5, lines 35-52).

It would have been obvious to one of ordinary skill in the art at the time of invention by

applicant to modify the device of Kelleher to include using tile identification data to indicate

which tiles are to be processed as suggested by Hamburg because Hamburg suggests the
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advantage ofusing tile identification data to easily track the storage locations of the tile pixel

data and being able to easily retrieve data for a particular image tile (Col. 1, lines 46-54).

37. Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kelleher

(USOO57940l6A) and Furtner (USOO6778177B1) in view ofKent (US 20030164830Al).

Kelleher and Furtner are relied upon for the teachings as discussed above relative to

Claim 17. Kelleher discloses that the data includes a polygon. Each pixel block 52 is 128x128

pixels in size. This block size has been determined to effectively divide the parallelism of the

graphics pipelines 20. Since polygons tend to be particularly small, and 128x128 blocks 52 are

relatively large, polygons will not commonly cross block boundaries (Col. 5, line 65-Col. 6, line

12). Furtner describes that the at least two graphics pipelines are on multiple chips (Col. 6, lines

47-51), as discussed in the rejection for Claim 8.

However, Kelleher and Further do not teach creating a bounding box around the polygon

and wherein each corner of the bounding box is checked against a super tile that belongs to each

separate chip and wherein if the bounding box does not overlap any of the super tiles associated

with a separate chip, then the processing circuit‘ rejects the whole polygon and processes a next

one. However, Kent discloses that the graphics pipeline [0006] calculates the bounding box of

the primitive and testing this against the VisRect. If the bounding box of the primitive is

contained in the other P10’s super tile the primitive is discarded at this stage [0129]. A primitive

can be a polygon (independent primitives (triangles or quads), [0O88]). The method used is to

calculate the distance from each subpixel sample point in the point’s bounding box to the point’s

center and compare this to the point’s radius. Subpixel sample points with a distance greater
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than the radius do not contribute to a pixe1’s coverage. The cost of this is kept low by only

allowing small radius points hence the distance calculation is a small multiply and by taking a

cycle per subpixel sample per pixel within the bounding box [O144]. Since the method calculates

the distance fromieach subpixel sample point in the point’s bounding box, this must include all

the corners of the bounding box. Therefore, Kent discloses that the data includes a polygon and

that the graphics pipeline creates a bounding box around the polygon and wherein each corner of

the bounding box is checked against a super tile that belongs to the graphics pipeline and

wherein if the bounding box does not overlap any of the super tiles, then the processing circuit

rejects the whole polygon and processes a next one.

It would have been obvious to one of ordinary skill in the art at the time of invention by

applicant to modify the devices ofKelleher and Furtner to include creating a bounding box

around the polygon and wherein each corner of the bounding box is checked against a super tile

that belongs to each separate chip and wherein if the bounding box does not overlap any of the

super tiles associated with a separate chip, then the processing circuit rejects the whole polygon

and processes a next one as suggested by Kent because Kent suggests the advantage of

processing the super tiles one at a time in order to hide the page break costs [0l29, 0051].

Conclusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Joni Hsu whose telephone number is 571-272-7785. The

examiner can normally be reached on M—F 8am-5pm.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Ulka Chauhan can be reached on 571-272-7782. The fax phone number for the

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

Information regarding the status of an application may be obtained from the Patent

Application Information Retrieval (PAIR) system. Status information for published applications

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished

applications is available through Private PAIR only. For more information about the PAIR

system, see http://pair—direct.uspto.gov. Should you have questions on access to the Private PAIR

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 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.

JH

WWW
ULKVA CHAUHAN

SUPERVISORY PATENT EXAMINER
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zméi wi'1e3:'eim :31 ‘a§oLan<.iing §'3<..>x vines not <>v::r§ap any cf €110 s:.=.pes‘ ‘(fies a=.:'ss<;>c:i2z:€:<i wit}; a

s<~;-pamts «;;ii'1ip, fhesi: €§i1e}:>;.'<>ces.‘é:1g c§rcu‘£=; re} eats ‘me w§m‘;<c. p<>iye’_:(>=.1 am‘? pmatesses as ‘:";“.?X§ may
a.

Bi} =."Vcus'=.‘<-:.;:~':§*~.’ zxstzsndcd‘; A g:'a.p‘:1ic$zmtccssing rzzcthmi, c.ump:'*§s'§:':gz_:

re tazivéng x/crisp»: <§:-.sm. for :1 p1*in}§t.§vc to be rc"3d<:§‘cL‘=;

<_1e:1¢2:*ai‘is':g; pixdz dz-11':_2 €12 ‘€:Sj30i1SC to €113 Vertex Liam;
\.

C E-EEC .-\U'C}.«2~‘.t E {1~'¥.13fi5, E
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<§etc:'1°;:irs§:'1g ='.:}:: pizcis wi?.}'r§n 2; set 3?‘ flies of 3 repczztitzg ‘tile paiiem s:<2:'z‘cs;3o;:di:zg is

scram} §T{>caU_<3ns be gimccssed hf,» <:m*r:sp<>1*;di:';g me sf at §_§33.S§ twa g:‘3.p«E1§s:s p.i§_>c:}.é:‘1as in

1‘esp0.21;-<3 in %:.‘:1=‘ pixel ziatzafi the re; eating tiic ‘pattcm ézwltzciing 211 i1{)§‘},Z§>:3€2§§}.§r‘ '- "- ‘

:‘cpe;2ii11g;;o:2itcr:w -:3-f sqizezre i‘Cg;i1)‘;3S; {fazrw 3_

pcrfozfiziiizg 0peI‘z=.$io11s on the ;a.i2<e3.s v.=‘§{‘hin ‘ihc <‘§ci.c:.2*minec§ :~5<:*;' 01%‘ §.i§es ‘$3,! the

<:<7'rres;><:»:1~;§i11gone vi’ the 21’; iezasi I‘»Vs.'} gra;3§}ics pip<=3i: cs_;‘_;;;';§

tre=.:'1s.m;

;%i321:fr~:_ih0 1'ncm<.::3f...c:.

'3"§1s3 graphic:§ pmc:-:.sséng method of <:1z=.'§m ‘EC, s.>»-"E'1c:.:‘:=::Ln :‘Eet‘e;’:.:'1i.:'m'1g the

w£€h:.*. 22: of iihzs {sf {he resaeaaéizw. {fie mstfism to ix: saroccssm. A. V 3 \

<f.e’;c;‘:':1i:1ing€m:. ofiiics thai the <;o=::*csp0nding g}";tp3‘2iCS gjépeiim. :'esp<>z:S§5nEe 5m:

Th‘: ‘>r'a.§,3hics pmczessing mcth«:_2d {sf cizzim 20, whs; sin :‘k:§'c:‘mm§:‘:.g the

pixeis wéihin 2: 413:’ tiies mi’ {he r<:pce.Ei:'1g2 tiic gsaiicrn :0 ‘_ 2 ..‘:.usssd ii:riE'1<:=: cc,>:{z1m"i:;es
A

.:‘c>\/“3.d£n0 ")0S§ iam c.-;:~{3:‘din21§Ves of the ixcis vx.-*i?.§'1én the c_ie.t<31‘:nin<:d M hiss; to bc: m‘:‘;cesscc.i ‘:0cs 3 3

the Lto:'z‘csp<>:1<§.ing, a;-no of the at E033? {W0 g:'a;'3}:ic3 ;3§pc3i.:'zes.

24. 6331' >v§0us3y garesemed) A gaphics p;.‘oce§smg c.irc:u‘£*.’_., c<_:1np:“i3is1g:

1‘%on‘£ xsniii ciz‘s:=.:§‘try {spesrative to g._ener:1ie pixei date; in 2‘€3Sp€.3§:1S€: in ;;:‘€mi?.év—

p'r'm1i+.ive {<3 i'3~:.'3 A;'c:’1:;'i'e:*<:<E;

firs‘: iéaack 2:11;? c'ircuii';:y, c<>ug}eci to {E16 ffom‘ «ind ci.:'cL.1ii'ry, O§_‘,‘G,E‘£’:‘L'§.‘J§.? Ii} pz'<3<.:ess :1 :"iz‘si'

!,‘>0ri*Lm'1 of iiac ;>i:<<:3 ciaia in .:‘s:sp2'msc to pas§1i<;:2'2 €;<>(>‘rdi11aics;

f} 31' SC A {}(').=' 9! f (:~'%'.‘. fl
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:>,«m=;N:“
s';<;‘.><:':x1-,':e <2‘--:7» <e>-<m2.:)<:s3

some {:{‘>5'1‘.v‘§3E"I.C}‘, coupieii ‘zfseéwecn ihc iifont cue‘: s:i1‘c.1_2:Itry amci first bzz;:‘:~: end

ei1'euii2‘y, $0 de1e:*m=;m: w§'>.iL:h Se‘: of <3?’ :1 :'epee1t_§ug pm‘:e:’:: 3.1‘: to be _:>:‘<>ccss:;2c

by {he €'E:‘s¥. "E72153" and circ.uitry, the re;3eL=..tiz'1g iii»:-. pat*.c:*n :Ie=.';a3§::d§in,s>' ii he:‘éz<>:‘;i":.:§Ey zmci

:‘<2pez2iiz';g gvaiimza 5%‘ 3;: ~. = -Vj.O£‘:S, and 0},>crz‘:tive in p:'cwi:_‘ée the pasifinr-. czsm

‘mica: end ci:*cu§£=.‘§,~' in 2':;>.sp«;msc ta‘: the pixei 012213;

sccxmé b:=.e§<; {EICIK3 szircaimy, coupksd ‘so "he iivm em cite ‘ , opera. =;<> mocess 21

sccmad ;3~:}1’€§Oi3 0:11: pixei {Ii-ma in respmxsc in posi:i<m e£><>:'d7i:'2a=.':r:s3;

2-: sccoaad se:-an c;<*>:';vcz‘te1‘, eeapicd beiween the fnmt raraci ci:'<;:ué‘;":‘y :13: secmml

::§rcL:'i€r_\;'. {3:p<::‘2:§‘iv;? to dmer: e=:E:'1::. wi'}ich sf ‘dies <.‘:f$}3i’. re;7c2J¢i:'1g§éEs p;m:‘::‘2'§ ;i:r<;> ‘L0 be p;‘<>;<es:9«:d

. 7' iiiw second ?:>;:<:k and cis‘*cuit‘rj~;’, ope-.re.1:lv-3 to p:‘<)'~Jide ‘-330 p«:.>séi‘§u21 c00z‘»:‘=.'§z';a- {es in the seccnwi

‘ =it:‘_y In .:‘esp<.mse to {he gaéxei da:a._; zu‘.<*l

2: mcm£>:'y s:0i1'i‘(>H‘c3', euujaicci ‘£10 fiae firs: am? scc<;_m<i bani; anti ci’:‘cL:i§’:‘;,«‘ <>ps::1‘a-=;‘w: in

§1‘;s:.1s:'ni€_ z-md rc<:e:iV:: the p:<iss;es;s€d pixel dzzizx.

y a:'n.cn<‘1ed} A g_§.‘;ap'§1ic.: ;areces;~:i:1g; <;i2';;:Lxi€._ c0mp:*isin_:_;:

as: $1353: iwo grap‘m'cs gipeiénes eperaiixre to p1‘0C§.’.*§S <1:-.=;z1 in 21 c<>r2‘~2sp<.)'; ding 43:’ of

!‘¢3j.'.‘s'il€1?.§S'l§'g', iiie my; era": cc.:n'es';:x>mii.n.g as screen §e::a£‘£e:1s, :”=‘»:;>ec£é‘»=e {me of ti}:-M Ti-‘as: =Lwu
,\

gr:-‘qfizics p‘§}3s':'§i‘fl8E§ qperzztixre te pmcess data in a deézicz imd tile, w‘ne1‘e§n LE1’: ;‘e'pe:-Rizxgj {He pa=.t.iem

inc}z.:d<:s 2: 31ez‘i:<:s'>:'1$.a}i_,«‘ and vertieaily 2‘e‘7.cai'ia12, p2mc2'n 0i‘reg._*Loz1s;
s.

‘‘ )_:1‘{£_1_§3\;" me? veg Vjez EV ’:‘e3;5;;¢;§iz.1;>: {?’¢i_E.{‘L_‘,“§_§_‘5“() '

C §~‘:IC .-‘J;-:‘.2,-‘.=.t,= <.'«.=‘:;.‘ “
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REl\v'iARKS

z-we new pemiéng in ihe. zippii taiican. :\.pp3éc211'.1?_s :‘c:spc<:§f:sEiy §‘r;wc.z*sc amd

request :‘t:c<>;:s§<ic;‘ai% 021.

{:7 2.n'.z": 35 sfimds obje.ctc-L‘: to because i’: is a}i<:g,c0i§y <::>:ac1.3y ihc-2 sasme ciaim am‘?

i§1cs's:§"ore: ii :‘epeai'e:_§ ciaizn. A_pp1ica:‘2is ;'es;.}ecii’uiEy 33-';:ém out =;}:a?.. <;;h2i:'n ins} L161-ts ea “§‘€.’.jQ§.?8i'T§!”i§._’_;

paiicm. GE regions," {VempZ*2a=.sis added), ‘-nut ci2.:‘§n: 25 <:§3.éms ea. “z‘9§>c::t.i31g; _pz‘~.§te:‘n

r:2§_j;Lons” (wi€..’m‘>L:t *J:’:f-3 ':imii:~r£i£31'1 that thosc re-g,i<ms scgxzzim). FL:¥ii'1e;'m.<::a':2, A§;);>.iL>e2;11‘S
1

amr;*.n<ied ciaim in’ ‘ *"-=' . he 1i.x’nitatim2 0%’ ciaim f?.{I £1120 shim 3:3, as z1<:.zi’*<.§ =.1:-E<_>w.

‘.'?f{3§”6, A;.7;3§:<;;-1;';.:s i‘esp::Ci'fu1§y :‘eqL1csi timi the (.x?q;I¢‘.«:ti<‘>;1 be V’iE1}(§l”£}‘\-’v’§1.

<l'flIi;i*§.:'n;»; 2{‘>~?..'3 sizmd z'~'::;3cC.tc<§ uaacicx‘ 35 U.S.C.‘., ‘ EOE ibr 3-flEc,gudiy heixzg <*Ii1‘ec?s-21% to E10‘:‘,'t-

.3.‘

staé:..zm~n_; szxiaje it :'na*:ie;‘. As an iniiiai ma‘;i<:r_. Appiicams note $233: ciaim .:.:s
S.
sass E‘3€3*i:t ca.nC.a2§cL3

-AA--».¢ a--'-1“---x -‘-3-xuvn‘. ~ *\ '- 39-» 3‘ )-. -r\~ >~+(n C-.I
‘maim-.2-k :J1uJiLl mu.-., nu. u3y 1c:n:im*:31g t:,:2:a fL_}i.£.<{§L.‘E1 m0L>«. -.-ks to os&;n- V

{'0 skim ..?.i}, {be 353123} *r§11c=: mesciy sztaics ?;§':*-1:" £316 ;;;s‘ap§';éc.s :m'>::::ss'::'zg :':12=:'3. mo‘
a

£§{)€S moi ;v'i<:§{i “usei’u':, concrete ‘Rd mngibic rcsuii." §_'€>~::m':i:“:<:‘ m«3n:?.y ;3r«:>v'§€.s;:s 2:

<>m1<;E.;;»‘.i\-><;2 :.»“La=;'e:':1em' £3321? he céaims aiicgediy CO31S{§’£‘d?.{: nc;z1—:<:iz:.=.:tory s:_abjcc;i n'mi'ia:z: w;??.. ‘

p§;.mr- *:.i0n.. as so M:-.y he ciaims z:§Icge'?.3j/ constimie n<m»s€.a'-;uio':';»' zaubject ;.m.=.€i<:r.

..~"\pg71ie32=.?;‘;€.s ~:_fi3_f§§:ci’ 5.0 this rqj-3c’n'u21 for at 39:131.’ the rczasam §'}.*.-at no eTxpE:1:'1zzfi;i<_:-'2 ham ‘

given as to why e:‘£2>z'en1emé{>:1c<§ eziamzs are m>n-statuiary. _«*wa:or:iir:gEy, :1_gm’mc::fiz<.2;'::2 a;ta=:.::as:
, Y1‘

has not bk.‘-‘\’.!T1 csizzblisileai. .1‘ p_p§ice.ms kimiiy1'e:21§n(1 file 01"'§"1<:s than §‘v§E’E§? §:. . ,. I j,- states

{E2211 “M316 ‘ouz"i:.r:3 is on the {iixamizzefj E.-:5 sci: for‘-.h 2': prim2.: fzxcie case <3?‘ unpaim1f.ab§itf;.’° “,~§f£e:‘

‘:§'2.:: =::xz=m,1incr"£<*§c:§ ' \ ; ‘ '{§gg.§ ::>;p_§_gg.-;2“;s‘j in the 2‘{:L:o;'d the '-mxsis fin‘ wE1_\_~’ 22 C.§a;1m R33‘ 2.1’: z:.bs§.:‘:-191' idea

'wéi'h no pr:.:<.tti:tz:‘ a},pEic2iii(>11, n = - = ‘ sififts ta‘: i§1eaappEica:1*;. in wghz-:1‘ I-iEBf,‘i‘»{§ if‘-ye ciaim 0:‘

i'i}£il\"C ;'howi:'ag 0:" W31}; five ciaim is eiigiblc fur jJ3‘iC11=‘.p£‘()§CCi'iU£}.” z’x»:‘:}’§iP ‘T3? {}<'.i{ E\v”}{D’_:-.

(.‘§§§(7_»‘.G<;‘u'3‘}‘1<}=§I3 " '
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’~\(i‘i'iE‘x1'i"

T. -;')('."§{i5:I'£' <3‘-‘L3 €.7:(3'.UI3 .-Q05 3

1

in Es.d.di‘:‘i(}3‘i, the Eixznlzinss‘ states that the rsiaimcd metimrj iiiiis :0 2: u.s:c:fis.§, :z‘.s:m‘e1'e,

am iamggibie 1"i3S‘:.‘:§‘§. }~i{_wve\.«‘e1*, accc:1'sii11g; €323 E3ec;k=.=.-ai C‘ir<;:.:§t,, paixmwnic: s::‘=oj<-re‘-;. §‘:‘§:-i?..§'(-if i:‘;s;;§ud<-ts as
1- \{7'lr

-' Eaiimsx. :m»'c3n§:i4>:1 ‘_:___§§f}._‘;_<_)}_;§ is a.p.3o.‘ii<;:’i in 2: ‘usefui’ zmmm-27.” A ‘E (:51 <If'o.r;_7_ as.

E.x'(.?<='.i’ (':}:>,=z»mz.;zs;zz'm:z_.Wmg L 2 ’. ‘ =. {Fed. Cir. H/‘*}‘E?). A jmopézx‘ in<:_1.:i:‘}’ ‘m£;L:i1‘8s

“am ex:-m'1iz’:.m"i:,m of i§":€ ::<>z3$.esfc‘i ciaéms to if ii“-.2 rciaiméd s:.:b}:':ct :1‘::_-met

of wzmzr-;>.’ 01* an ‘ahstraasi idea,’ or if the . . . c.o:c<:p‘=. 3133 E1 “iii? §”tv<;§.£1.QCs3 ‘-10 some _;>ra.c?." Fai

app§i;:u2'im1 :‘<;sndcri::g_2; it ’us<;>-§"x.:E’.” Li. ‘"3 ff‘! s=:.;a*.es ‘;ha$ “§:1"_§.:

cw-';:1u.e=.ii:1g ms-'1'xe:'iu=.:' 23 ciexim meets 221:3 requirements of sccticm ESE, {E13 cizzim must be L:<>.a,s‘iz§cz'x:<.i

hoic £1) sietcsmmzc win-:t1*_1c:‘ it is for ea gasflzczziar z~1;7p§i<:a=.:ion of an abs:.raci. ids:-3., m=.*s.12'z~;1

u.
p3'1c1m‘.‘1c:'n‘>21, or MW of na.=;ure, .rath<:1' *;ha=.r3 1"0r aw a‘:>s?,z‘z1<:t idea, nzmzmi nhe:20;nca1<>:1§ <31” 3am‘ uf

r

:mé.u3'é3."’ E‘izez'e'fm‘e, £338 <;:iai‘m.ed '£1w::m'i.a'.m as 22 WE-':

’:zmgi'i>}a2 rcsuh.

.f§”_;7'p§§£?E£i}€’S res;?»!«.°.ci'i"=.13§y submi‘: that at 102231 inde;>c11<‘ic11t chin‘; CEO ‘;<:ciie'.2. 3='..:m.:1‘o.:‘y " “

szwacx‘. The C asirs ' for 3;<m:npic, p1‘<’>CCSSCd §:>ixe3;»:,, which are c.<:_znc.:‘e*-:c

=;'h:>. same '1'3;>ui' dz-.:.*;zi for he ;>rimi1.évc to be 1‘cn<§cred wiii 2:.§w2zys gmzsdmn‘: $31: sa,:'m: ;‘>:‘e’.sLw;=ssed

pi.\'.<::§s_}, us6.z'fi.:§ {_ ~ ' as a p:‘azciic:ii u*c§1i1y_), mm‘ he» 3. :‘=ca.§ wo:'§£i, =;‘mg;i%3£«: 1.‘s;:‘:=.’L3}€‘

z«\pp§é::;.amls garcssatm :3. me{§'1<_sd €152‘ pe;‘.i’0:‘}‘ni::g g._a_ra=.‘-'3;‘1Lic::a ;.n'<‘;s:cssi‘n.g i:E:3.€ c.0=.npri:~.‘.csfl am-“gamg, (>iE:e1‘

ihings, ?.:"z:.:':s§I1i‘;ii3v;-; pmc=css<:c_i pixtsls =;~:‘.- 3. me:'n0:‘y c<_m=‘.*;<)E§cr.

i3or s1.=.{:§: s‘:.z‘sTs_§s:cé_ maflfir in ‘ms s,3‘.211'L:imy._ the isizzimcd 1'm.=.s.£. be }i.z‘:';.‘£‘Le-d to 2: _‘pr:-;c:i'icaa.E

A i

zxppiiczxtéon of abstraci ‘idea or na*[i1e1m:{ices1 z:§go1'ii'hm in é_§‘m a.cc§moE<>g€. ta‘: ems. I}: re?

,-<E.fk'z_g>;2:::I', 33 R302 ‘s.f26, 3.543 {i9‘e5;. (hr. .§$>.Q4}. A shim Ei1ni:c<i £0 a pr8.<:?:§c.a§ apnEi<:V;-*..=;i<:.m when

{has s:'}c:}2.(;c3, as c—}aime<.‘=., p1‘<‘>ch.=.ces c—oncrete._, tangibie, 21nd usefui

.7:
in Z1’”<&fi fizz: 21;‘-Aims in quesi‘§?s',>:*: were aiirec--;:d to g._;<:1'1<::‘a.=;’§:*.g, 2: mcsszwa. r<3<;rm'<:‘: ii)? an

{.7 iiilfl /\'C£ '1'}-"Ff E 6»§'.33
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§‘.){'_}{'.IK.§i'i‘ Ni}. {.5{. §s",.={‘.>.x

in£e*r<3xc’§';aa'zegs3 c;_:§§ wssen an <,>riz:i13-a-tin '> suE,scri'b«:r and §enni:'m*;in<—>' .<;L=.E3s;:;'i3i3m‘ zmci ackiizie 2-:k. \r ID x J

r 7

prima:‘j,«'i‘me2*c:xcha:-Egecarrée:'{‘§’EC1}izxdiczaiartoihczmessage record. ,s‘<"f. 35: E,35=3. "3‘§:e czxuri hek‘;
\ "V

‘shzsi °‘§:='.'§§.*=e PK‘. =I:2<*1ica‘:0:' "reg, rcsc: is i2zf0r."s11z?.=;i_<>1'1 abcm the <:a§§ vs/cé}_:>ic=.1*:”s Hi.-, :5. ‘-.:sefuE, :'1<m—
1

a.E7s‘n'-‘act result ‘£121: faciiiiatcs d%'§7§"<:w3ntia§ béiiing ofEong—'§éLst:z;‘z:c made by 5. . \ . s:.:‘ns<t.z‘i‘:xc:'."

fa", at £358‘: i§.vi§-;+:w::‘»<2, 1m2c§'1i.z1s: c a*§n.: is s'{a{'=;:1'ory when €12: anacizémz, as

s‘:.0;1c;‘cie3_. 8.‘-z2'1g,i‘i’ie cam. usafiii rcsuii‘ (as in Szczze

..~~. x» _ *\,_' . (, .7
<.,-ma-.{,»*.v ,~ [. _ 3. Cir. ‘§.'5’98V}A}. §_1(::we\.-‘m, the {1i'3€fl_‘y'SiS the

=33“: claim iirected a :3. mashing: <31" 3 pm<:.<:ss.

in ‘.'§:’."<”.Zk-’ 3‘:";'".:?e.=‘, the §F‘e+jerz-xi (fircuiz few;-awed 22 mm 1‘§ir<:c€«:§ - ‘ " p:*<;~ccs:;iz*1g symzsn
.» 1

2°02‘ z132=.nag;i1":g, 2.: §*§n21.::cia§ s«3r\«'§ce;x ~o:1?"zgu:'a’u"u11 of as p<,>r1€¢_>Z_:l<‘: ‘c;~‘.,.a‘-:)‘zis.‘t1cu‘ as 2: gae-‘;fi'::e1‘s§1i;>, men

331111110: being (am: -:31’ 22 gsiumiiiy (sf funds, c0mp:*‘§s§11g" 21 v3.:°ie=;‘v of s'r=;:;:ium3 =;v;>:npom=.=.1§s

g,‘2:rCLing aggregate yesamzmi ixzcmzac. c3xT;'sez'1ses, axzii‘irc.§u<.3.in.5.g; ea “§3fi‘§': me-.aI2s for ;>1‘(>c.<>ssi21g dam is

r *1 1

czxflitzxi * 2-iii: G1‘ for the §?0:‘?'.i'a>3iz> and each o1"1§'1<: fLu1ds."‘ 1.’;:(. fl T . f§<c:ds2:‘a‘i (7iz‘c:.:i‘;

1 than:

1.‘2u'1sfi>:‘::1a1.ion of data, 1'epr::scx1t‘§:'1g ciiscxcic dsiiiar Ei§1€.¥Um.S. by 23

.‘1§i"‘.€ 3‘.i1rs:>ug§1 a. series of 1na.1§1e:'natica‘: c;:§-;:‘-.;§aii<>:1.s‘ into 3: 5:1:-xi 3.§‘.ar<>

~~ 2: finai share price zr1(:»a‘:1cm'm7i§*,.* :':x<:<;i ‘fin’ r<:Ltm'»:i"a'1g_g arid

;‘c;3<)r*:§11g 31‘-.:z‘ps‘>sc.s 2:11‘? wen accegztcd and :'c§ic{i =.i:pc>r: re9'.:‘iz:tm‘},«'
V)

“J7”
azuifiwdties and in :~‘.L1b.‘:‘.L‘3»-;';‘U.¢3i}i' trades. Id. at L. , 3.

N’s:3tzib?_y, the <;§a§n‘2 tiéci not :‘ec;1:iz‘<2 81:11 the tamgibk: :‘c:;~“-xii, \-=»'hiCh was mm sham? prictx be cia2.im:’.d

gr pmd:.2cs‘:<3. The mare 'f.1=:ci {Em the §’zm<=.' $523522 diaim :‘ca;ui:‘cei "‘;c:‘£>c:=:ssin;g c§z2t3."‘ regarding

2->.‘<pe:3s€s cite. was <3:'1r_x;3§,‘§1 {Q be c£31'.1sid.ere:'i sEe.fu{o:‘}«' 31:bj:%ci' m=_=.‘:i'<-:1‘. Thus, 21.‘: 22¢.-u<.>:"ii:1g, 2.0

Elie E“e<icr .1 ~C’.i'1‘c%.1‘i A - .a.ém teed :10? cxprcssiy ‘recite a rcssui §'}.‘:£i’i is z.:ssfu§., co:1:'::re*;.e., zmsi tzmL;ib§c
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su{’fi<:ie:'11; in cm.E>Eis}1 :.‘.e:»m=.'.s§:3_Lms::r:. wiih 35 U.S.{I‘. 3 {}§.
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Whilv. .23“-.¢t§i:<:>d cizzims ‘mks: a.6*‘:’i’t131'-av‘: mrm tfxrax: .22 {machine ale: A the "§.£‘z€'1’£' /~‘~.;_:s;3§i-.‘.z.‘-ms

shim 2";3ci.h0:;§s am}; 1'10: machincs, presemmi in Slrm’-.' C>‘!rr2:z..g ‘nag no impac.‘: on am. present

a.:1a3ys§s. " _ ., 172 F.3d 3?. 1357. €TJ<m.s::c.;ue:'r:§y. éiha Fae‘: i;‘m*.‘=.
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am-.1 thc :1-1<:fl'1<.><.§ fer graphics p:'<;vu.css‘§.z’1;; re gulrcsfi z~:mo:‘:g u~:3*z:‘:r

Wags, gcimmigzg pixei data: in rcsfoonse to the \'ert<3x data. :1 :03 p«;:‘?“:;~z':'1'r§.z';g pixei 0p<:z‘ati<,ms or:

$3112 ;>i:<<:§3 wéiifirs tile (i(;?i'<>1‘§‘flii1£i‘-£‘§ set of by the c01':'esp{mdéngone :35 {ha at Eeast‘ {we g:'a:phiL:s

pipcmaes. S§mi‘ae=.:* ii} the Ciaimezd irzvcmimg in 555235 ;.‘.?1r<ve.»f, .!»‘xpp§ic:;z1?..s’ c§a.=Lme<E sL:3.>~§:rc2' ;‘:';z:'=;<c:*

-;ii1‘cciL=.d =:.<> 3. ?‘.1€3i§.‘:O(3 that pmcsssses <'i:-3&2: 2103. jug‘: e'>:':‘*:-3 ‘mu’ =;wi<:e: gs; aiming gaiwi (‘ism

rcspL'>z1sc in time vemzx $51121 Lind ;.)s::‘i’m'.z1zing pixci 03.1-m‘a‘I.*§ ‘ms on the pix 7 ‘-

1'ca.so.zL s:§a1i:'11 LEG ap;.>eaa2's in be di.:"e<;icd {'0 pz‘ac=;ic2-ii appiiatsitimx at-f sec-£§<>n Ni ju.dicia1i
, .

excs-gpiiqm. i'i‘3¢:rs;:f<:s:*c, :"ca:021:9i{<;'1<3:‘a*;i<_1:2 amci wit}‘2.ci:‘awa‘ zaffms r:>je;:§‘i<_m c§aiz'r; 28 is respcc!;€uE3y

‘. 0 Tbs": dircctatcé == ‘xv sub_§a:c§':‘1‘:a1i'=;<2s* £’0:“L§'3e

-msc m‘ simiiasi :'s3as~;ms as pr0v§de<*§ ahoxxc. '35E1e:*:=:fb,:*cf, rec<msi<§e1‘ai§m‘: ‘;U":£‘; wit§1:i2‘z;\r«:.z§ *t~E1'hc

y requested.sp6c.i§7u‘:§

(.‘Ez=z§ms E43,, ‘.7, 9, ‘s2~§6, and 26-263 stand :‘cject::z:E utrxdcr 35 {}.E%.{If. ii}:-Kb) as

1 .- 1

iwéiag '.2m§cipa1.ed ‘-by U §":'eni No. 5,7943-,O£6 {“Kc:.7i§chc:"’}. Kciichcr is g,cnc:'z:s 3 ér;rs:Ltt<>'>. :0 3.

pe1;‘:.=.§iecprcwcessm‘ gz'ap§':ics za:‘chi?.e:ci‘L:re ap;3:'<;prizxé'e £"0rmuiti1ne:ii:; egraphios \~'<>r§<:;iai'ias ~ X» is
‘V

scaizzbics ‘Lo the 1":i':C~:§S of 3; user. {Ahsm::*:.} As siwwn E~‘§{T: '3, for c;~:am;z§ca, N s3j;«:;2m!.e
‘ (

:‘en<§c:"i21g_>, f;)3"0C<>‘.s‘>§(}E'L~T f2{3 e:.=.<;f11 ém;m::11c:3t gapiucs amci §m:iti:ne<_§iz1 a1g,a>r.§t§‘m1s am}; i:‘2£e:‘fa.c<-> with

C‘: '3 Es’_‘ /\('}('_>:".‘-+‘ 3 v."»~'$'2 ‘ E
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' ‘_§‘_1g:;_s;fii§§__,gmjg;.‘r>1.:s_‘32_<:0u§§pd to ‘i“§_':‘§‘_V_€‘g\-V°‘§‘s E3 )E§A§‘v§ _'_C_§'_‘;_i_}§_ in -;.:-i‘m;:;- wards,

giaphics ‘:nc1m>‘:‘y 232 is oc.>n‘;‘3(.>s;:d <.>;=;’ as p}u1'a‘:ity o1“ms:n'mry SEBEU-'\.?«E chips £552, w’hsrci:1 :22:-;:‘n
( .

f*§DRA.i\/I chip is <;<>up§.e:d is at mes: one procc.‘-ssm: As c§es<:r£hc:§ ha cw. <4, i‘+2~5€3,, ;.m1<:»ng
.,

<.>=;3’1~:é:'plas:.es, i\e§§ehe:‘ tezacilca ricmi ii betzeiciai to ;m‘:\»*;<‘ic each px:oc:%5s<>:' w; : 1:5 cs‘.-m :'m::m>ry

c§*1iz;3{_s} 2m<§ <>\,m Ems to the: ;ncm<_:2‘y' ::.‘m‘;>{s} ixzsgmwsss pez"§.bn':1z;ncc by, am
, .

::Eim§ua,iiug._ a1<:;m.,=.:4ic;sc§.<:s 2-Lmong the p2'<><2<=:.ss0rs, In cm'11‘ras?., Apgviézgaxatz c‘-aimed samiccfi. 1 yaitcr

inciuaics ‘*2: _s.ne::::<‘>ry controiies‘ e_;_e;_>}_._=._:_3_§5:§_fx_g';_j 5-)_£;i_§_’\__§\_.f\_7_(}___‘.<_;‘;‘~£:ijp§‘.l:C;‘ <;~p<':1‘a:‘L'i.V'<3 in ‘-;z‘a:>.sf<:;*
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ad(icx§ . )

A1_,3p§ica2::is Efiawe aszmcehxd cizzim 9‘ am} inc{>:'g,3<m=.i.e<i the h.mit.a§:i<>:>..s; of <>;‘igi:'2zzEE3/ fii::€:

cizzim 7%.? iu‘:0 c§21.i';:3 3. As sL=.c;h., Appiiczmts wiii oniy zziiairess Ehfl z‘c:_'e<:§‘§<m 33 $0 1r‘s8.im 9.

A‘pp”i'ca.m.s haw: {Q30 <;zma:<-iccd ciaim 8 wiiiaoui ;.n"c;:ju$.icu.

' .;z<->313 that Kaila-her “disc.§oses 2:. me:m:s:’,’ c—m=.i:‘<3E§c

E?) {.Z<‘.>Lip§C‘\: E0 {Ease E-;~'.»:s£’ =;wo graphics pigaciixzes {'2 ==‘&, 2533, I§7ég:.=.:~c: “

Sines '9«§+‘é}, <>;>cr:2?.§w=: in =;r;:ns:“cr pixci data. £7etwe::n each of 2.: first. ;3i;::ci:?§1c zsmi as sctcszmfi.

;3ipc‘r;.m3 am? 2: m:3:3‘1or;v' {'32} {CZ(3’£?.’}"‘(?S.S’ gclszcei-‘cziklrysz C.?.'.i“{,"iz'..”.I7 65-’ c.sc<,'e;>.rf..v flac‘-' 11:1’ '
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>7». 5,
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\' .-
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\ ...

Lfcnzpies mac. fQi'”)' .4 . . 1 A Ass‘.
1

Fm‘ cxampisz, thn '?.xz.::'ni:,ez: suggests that 68 is 2: memory c<'>mr<‘J§Ec:; 01.1? as sh<;>wn in '§9’i'Ces. 7 2:23}

(.'iil{,‘.AK(J()e5¥ § ix
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§‘)(_){'_T§<»’_.?.€“s‘ Ni‘ . {‘;:“_3‘.{I={Z-.(L..1}(3-ST;

E3, ad:’E:‘§:ss gs2m*.:‘;2i<.>r 413%-I is ins:'<i»3 011:: pr€.v:.esso';' 20. E<TeHe‘s':c:r fc::m.Em
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§\’..c§Ec§:-er is no: suupied to the at in } graplsics pipeiines. App§icamts §‘1;.2'i:}:cr poézri ow; fix:-11‘
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and a mcm<>ry’.’” 'E‘her<:§7ore, c.‘12=.im E is in c.madition .{"u2‘ z.TaE<.swaz::ce:. '§‘E‘:<: éé:j}e:1<i<:‘=ni Ci‘.-zixns aeici
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.‘_.
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with res'pcc.t to c§a2.i*;.n am‘: $}1=::‘<:§’0rc r<:s:2cct'§‘z.:§‘ay sub:‘n‘£i' that" few «;:§::§m is in s;:mz<£it.i<m for

aim:-\\*zi:r1cc:. 5.‘-.§:p¢::':dé:1'11‘ <;Ez:ims :=.L‘§d n<.wc3 -’.u1<.§ n0n<>‘m'ious subject i‘:£t.t"u::' 2-mi‘: are E}1cz'-‘f:‘:»:"<>

z-xisn in £Jv'\'}l"1{.‘i§‘;i’Q§.‘: 31.2? a1§<.w~.':;mcé:.

'\ A.:

to c};r:.§:>:s ;c~a, Apt;.«E§c;m=.s E‘€?S{}§3£3i‘fi3§§j.' sL:‘am=Li {mt KGB-:h:'::' §.:.:c:;: mi’ {E%:~:c§<>se the
. N ..v\ .
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' ‘ Z. 5;.

;3:‘Ls;?¢=ss2:'1g cii‘L"L:).=. com'p;‘isin§g,‘ f:‘0:1£ end <:ir<;ui*.Ty (80, ‘ - . . .; firs? 21%.‘: L’§'?CLE§{i‘jv‘

{L’n“e_} . . The c.§3.§med subject matter, aiso inciucies ii firsf. scam :;:<>:‘:v<;2;'*:..<=>‘: g;§;{§ 3: se.2c<>n<§ scam

c;m‘:\«'s::ri'm'_, 7343:}: atsmpicd ‘wctwszen the f:‘<‘>x.1!' and circufiry and :2 back cm‘: circui‘-. ?\‘ui§‘ii21g.§, the

C § U{‘x\('}(_?u".>‘,~‘ it'_\~'§E '
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Eu

§'_}f_>C‘E\’.E':"§' NC}. SC‘ E \‘3{}.{}L?.-‘J95 3

E?.Kami:m:‘ :;:i=;e5_w hi)‘¢.’{?‘..’f.?I‘, 330$ (‘mes Kc§ieh:;:2' disckvstz '=.11ywh-an: sisc, as best u:2d::;.‘stu¢s'i, discioses

5. 'fi.rs€ ~'-* ' -. sea: c«:>n\«'3rts32' bath coupler} to the :91-c:»m. enai L:i‘;;:L2}’€.:‘y. A‘; 1333:, ii 7
r

disciascs nxuizipies gnf.-<:+;-.s;\'m‘,«; 2%}. 3224311 0?“ xmhiszh rmzy mave own mum’ en: ;.'<:ui‘{:' ' zgrxzi 22 Scat.

atxanvemaz‘.

The ciazinxesi subicct 1?} mar aiso énchsdcs mcznmw z:<>m“.roE§er, ;';<'>:.=.r>Es::c§ {'0 ‘disc {'7.xrs§' zmci

sec<;>32d $32219}: cm} <:é*;<;L=.i!‘ry ¢;‘:p8‘:"Ei§'.i‘\.-‘ii to tzmxsnait and 1'e<:e:‘£vc the pmcaasscd piixiri §=::m.”’ "§‘§1L=.s,

-even i'ffi';s: ;m‘>s;::ss:_:::s did s§‘::1:'c f:~<>m and circui‘-:r_\»‘ {xmich is :19? 1'. '3 _. - ;>;‘<’>‘re;‘s{3r:, aim‘:

?.E1c::‘c£"0:‘c tine Yrs‘; and second back and =.:;3rcui£;'y, do mm; share 5. 21':cm0:'y

n ,‘ . . I,”
:‘cas<;m;~; su‘L>mi=;:c<*§ above with respcci: to c1z—2.;5m S. ’§f'E2<:1'e§orc:‘ céaém :4 :3 in ::.{mc_%i.T.:0.a': mi

::‘ah>wa:2c:3.

As ‘:43 <:ia§m I-Z5. f-\p;3ii<:zmi‘s have zxrmzmzzci {iv-3 claim to §nc<>r;><‘3:'z1i'e. tile H1": ‘£=:a‘:‘£0n::: a':»‘§'

uiaiin 36 an 2=.ms:m"-. . aim .. fly: ‘ ;.ia=.:lm 2.6 a1E<3:fl4'_‘§:'fié'§. thazi “§{ciE-simr

qiiscimes 2-1 h:.s:'iz:u:';1a§L§w= mad vc1'3'.ia:a33\,«' 1'c3::aii1‘1L; n'.z{t4::r.=1 Hf re_s:im,:s {VC0§.
, , V. g V. 7

E9‘) inc Lads §:um‘:>e:‘ <3pixs:’is {é?a'zc‘.'!"z p;Lu?z’ b:’o<:';"c‘ 5.2 is .I’2<S".r\;:i2é§' psTxce.»",_s' in 3:.’

4}." As the €II='{£3s:e Acii<>1'1 notes, hcm'cvc1i, K.ei'1c:h€r =’.:>-mzhcs $3123‘; each hive}; is squ2z2'<::

‘UV 338 vixefis. Tiais a:om‘ra>:'~,-' :11‘: A ) iicamis‘ ciaimed; ._‘uh‘=::s:i‘ :11‘-:é‘=;m‘. wE':i<:i: Lt§3.ims 1‘C'~Zi<.?i‘: 131211‘a . .a J . C.

isufaude m::':‘,‘i*,s3:‘ of pixeis. SiE1C$f,‘ K:2E}=c.'§'.1er, as bc%st1m‘i<::‘st<>0<i, @033 mm §s::-.a=.<;§1 2=.ny '*3‘a«;>c,§;'s'

mm. em: um. sa;::m1:_, c§a.i.m as zarxwzzaicci, is in c.<:ndi.i'>:: Em‘ a E<.w»'2=.nc.c':, ami ./~\ppiica:':‘:s

i’€:SpCCt.§'1:i§‘i'§’ i‘€3{§liCS€i'§§1Ei$?.§}£3 :‘ejc::=;i.£m be witE';d'zw:1.

(T§z:.éms 8, 8, mad ‘:7 steam‘? :‘e_§ec1'ed 'L3i‘:d‘<) 35 U.fS.{.‘. ‘€}3{ as beimz m3;;)aie.a'::e1bEc awe?

Y .

iiefichcr in View (>3 .§’a1‘<:n=; .:‘~o. {§,77E§.3',77‘ z”“§*‘urmer:"’}. As zaowd ::,b<m:, App§i;*am's §1:w=;>

1 i 1 \
c-2.u1u<:1<3{3 oizaini and E'.12m=.= zn‘ne;:c§ec§ air.-=.§:1'1 ;, the ciaim fr<>an which swim {S 3:21: 3 ui‘-gimaafiv

4
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:{}J.’\.-: ‘ up
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<
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4' .x
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(‘ '-'

Ciaim §.:2 5‘aami§s 1‘ " ' "-. ‘ ndcz‘ . 5 {.}='.S.C. § §<}3{2:} as u:1pa:1:<::‘:i:ss3§s: mess‘ iiciieher

r> \ .1: A

.”~.'=i,= \ n<>:.cs;‘§ aE.>o.ve,zmsi §“ua'::'sc.r in V’§€\.-V" of $5.3. Patcm. }\pp1is:atii>:3 Na’). 2{}<.}.’../ii}‘:{>'4
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/

=.3<n' é:1c‘au.dc:s the ‘;2§‘:".£ii§(.‘»33S <3§'c.§ai2n 9. Thus, this :‘<:_§e.c‘:é{.:-21 is n1<><z‘:, 2:316; Appié 'i:=.:~.is ircspécifizifiy

rcsubmii the ::<:§evz=.:m’ :'m1a;r"s made 9.‘=:mV:: as to claim ”Ihe:'<:f<.z:'e, giem-n ‘:9 is in co1<.‘-.*§2'i<_m £’r._>r

a2.§‘;<:.-\—w.:'1ce:.
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Electronic Patent Application Fee Transmittal

Title 01 Invention: Dividing work among multiple graphics pipelines using a super-tiling
technique

First Named Inventor/Applicant Name: Mark M. Leather

Attorney Docket Number: 0010o.02.0053

Filed as Large Entity

Utility Filing Fees

Sub-Total in

Description Quantity USD($)

Basic Filing:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post -Allowance-and—Post—lssu ance:

Extension-of-Time:

Extension - 1 month with $0 paid 1251 1 120 120
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Miscellaneous:

Total in USD ($)
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International Application Number: 

Title of Invention, Dividing work among multiple graphics pipelines using a super—ti|ing
' technique

Customer Number: 29153

Filer: Christopher J. Fleckamp/Christine Wright

Filer Authorized By: Christopher J. Reckamp

Attorney Docket Number: 0010o.02.0053

Receipt Date: 07-JUN-2007

Filing Date: 12-JUN-2003

Time Stamp: 14:59:56

Application Type: Utility

Payment information:

Submitted with Payment yes

Payment was successfully received in RAM $120

RAM confirmation Number 234

Der>osit/mount
The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 and 1.17

File Listing:
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Document . . . . . Multi PagesDocument Description File Name File Srze(Bytes) Part/.zip (if app”

Extension of Time 10459797_Extension.pdf 708795

10459797_Response.pdf 7382196

Information:

Multipart Description/PDF files in .zip description

Document Description

Amendment - After Non-Final Rejection

Applicant Arguments/Remarks Made in an Amendment

Fee Worksheet (PTO-06) fee-info.pdf 8190

Warnings:

Information:

Information:

Total Files Size (in bytes): 8099181

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt
similar to a Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date
shown on this Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the
application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt,
in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary
components for an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the
International Application Number and of the International Filing Date (Form PCT/R0/105) will be issued in due
course, subiect to prescriptions concerning national security, and the date shown on this Acknowledgement
Receipt will establish the international filing date of the application.
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Electronic Patent Application Fee Transmittal

Title 01 Invention. Dividing work among multiple graphics pipelines using a super-tiling
' technique

First Named Inventor/Applicant Name: Mark M. Leather

Attorney Docket Number: 0010o.02.0053

Filed as Large Entity

Utility Filing Fees

Sub-Total in

Description Quantity UsD($)

Basic Filing:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post -Allowance-and—Post—lssu ance:

Extension-of-Time:
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International Application Number: 

Title of Invention, Dividing work among multiple graphics pipelines using a super—ti|ing
' technique

Customer Number: 29153

Filer: Christopher J. Fleckamp/Christine Wright

Filer Authorized By: Christopher J. Reckamp

Attorney Docket Number: 0010o.02.0053

Receipt Date: 27-JUL-2007

Filing Date: 12-JUN-2003

Time Stamp: 10:13:28

Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment was successfully received in RAM $180

RAM Confirmation Number
Der>ositAccount
The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 and 1.17

File Listing:
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Document . . FiIeSize(Bytes) Multi Pages

_ _ 2140392
Information Disclosure Statement

(IDS) Filed 10459797_|DS.pdf fl
7e80789ab1a9580d291166d58bd54be

6dOd55ee3

Warnings:

Information:

Fee Worksheet (PTO-06) fee-info.pdf 4cblB2665aB9c4d8907894dl2c684d19
7661 e7Bl

Warnings:

Information:

Total Pres Size (inbvtesr

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt
similar to a Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date
shown on this Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the
application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt,
in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary
components for an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the
International Application Number and of the International Filing Date (Form PCT/R0/105) will be issued in due
course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement
Receipt will establish the international filing date of the application.
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DETAILED ACTION

Information Disclosure Statement

1. The information disclosure statement (IDS) submitted on July 27, 2007 was filed after the

mailing date of the application on June 12, 2003. The submission is in compliance with the

provisions of 37 CFR 1.97. Accordingly, the information disclosure statement is being

considered by the examiner.

Response to Arguments

2. Applicant’s arguments, see pages 8-11, filed June 7, 2007, with respect to the claim

objection and the 35 U.S.C. 101 rejections have been fully considered and are persuasive.~ The

objection to Claim 25 and the 35 U.S.C. 101 rejections of Claims 20-22 have been withdrawn.

1 3. Applicant's arguments with respect to claims 1-7', 10-22, 24, and 25 have been considered

but are moot in view of the new ground(s) of rejection.

4. App1icant’s arguments, see pages 12-13, filed June 7, 2007, with respect to the

rejection(s) of c1aim(s) 1-5, 7, 10, 12-16, 18, 20-22, 24, and 25 under 35 U.S.C. 102(b) and

c1aims.6, 11, 17, and 19 under 35 U.S.C. 103(a) have been fully considered and_ are persuasive.

Therefore, the rejection has been withdrawn. However, upon further consideration, a new

ground(s) of rejection is made in view of Perego (US006864896B2).

5. Applicant argues that Kelleher (US005794010A) does not teach “a memory controller

coupled to the at least two graphics pipelines, operative to transfer pixel data between each of a

« first pipeline and a second pipeline and a memory” (pages 12-13).

In reply, new grounds of rejection are made in View of Perego.
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6. As per Claim 25, Applicant argues that Kelleher teaches that each block is square. Since

Kelleher does not teach any blocks that are not square, and therefore does not teach a region that

includes NxM number ofpixels (page 14).

~ In reply, the Examiner points out that Claim 25 does not recite that N is not equal to M.

Therefore, N can be equal to M. New grounds of rejection are made in view of Perego, which

more clearly teaches Applicant’s disclosed invention.‘ Even ifN does not equalito M, Perego

teaches that each region is rectangular (c. 5, 11. 23-25).

7. Applicant's arguments filed June 7, 2007 with respect to Claim 24 have been fully

considered but they are not persuasive.

8. As per Claim 24, Applicant argues that Kelleher discloses multiple processors 20, each of

which may have its own front end circuitry and a scan converter. Kelleher does not disclose a

first and a second scan converter both coupled to the front end circuitry (pages 13-14).

In reply, Examiner disagrees. Kelleher teaches first and second scan converter (update

stage, Fig. 7 in 20A and 20B, Fig. 3) both coupled to front end circuitry 14 (c.8, 11. 32-c. 9, ll. 4).

Claim Rejections - 35 USC § 102

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

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

A person shall be entitled to a patent unless —

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for
patent by another filed in the United States before the invention by the applicant for patent, except that an
international application filed under the treaty defined in section 35l(a) shall have the effects for purposes of this
subsection of an application filed in the United States only if the international application designated the United
States and was published under Article 21(2) of such treaty in the English language.

10. Claims 1-4, 7, 10, 12, 14, 20-22, and 25 are rejected under 35 U.S.C. l02(e) as being

anticipated by Perego (US006864896B2).



TEXAS INSTRUMENTS EX. 1002 - 239/615

Application/Control Number: 10/459,797 ' Page 4

Art Unit: 2628

11. As per Claims 1 and 25, Perego teaches graphics processing circuit (300, Fig. 3; Col. 3,

11. 61-63) having at least two graphics pipelines (312) operative to process data in corresponding

set of tiles of repeating tile pattern corresponding to screen locations, respective one of at least

two graphics pipelines operative to process data in a dedicated tile (c. 5, 11. 19-27, 38-44); and

memory controller (310, Fig. 3) in communication with at least two graphics pipelines (312),

operative to transfer pixel data between each of first pipeline and second pipeline and shared

memories (314) (c. 3, 11. 65-67; c. 4, 11. 1-10, 48-65). The shared memories (314) are each part

of the main memory (c. 1, 11. 44-54; c. 3, 11. 3-6), and therefore are considered to be one memory.

The repeating tile pattern includes a horizontally and vertically repeating pattern of regions of

square regions, as shown in Fig. 5 (c. 5, 11. 19-27, 38-44).

12. As per Claim 2, Perego discloses that the square regions comprise a two" dimensional

partitioning of memory (c. 5, 11. 19-33).

13. As per Claim 3, Perego discloses that the memory is a frame buffer (c. 5, 11. 32-33).

14. As per Claim 4, Perego discloses that each of at least two graphics pipelines includes

front end circuitry (308, Fig. 3) operative to generate pixel data corresponding to primitive to be

rendered, and back end circuitry (312), coupled to front end circuitry, operative to receive and

process a portion of pixel data (c. 3, ll. 64-c. 4, ll. 2; c. 5, ll. 19-44). In order for the front end

circuitry (308) to generate pixel data, it must inherently receive vertex data.

15. As per Claim 7, Ferego teaches the at least two graphics pipelines (312, ‘Fig. 3) separately

receive the pixel data from the front end circuitry (308) (c. 3, ll. 64-c. 4, ll. 2; c. 5, 11. 19-44).
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16. As per Claim 10, Perego discloses that a first of the at least two graphics pipelines (first

rendering engine of 312, Fig. 3) processes the pixel data only in a first set of tiles (tiles labeled

“REO” in Fig. 5) in the repeating tile pattern (c. 5, ll. 23-44).

17. As per Claim 12, Perego discloses that a second of the at least two graphics pipelines

(second rendering engine of 312, Fig. 3) processes the pixel data only in a second set of tiles

(tiles labeled "‘REl” in Fig. 5) in the repeating tile pattern (c. 5, 11. 23-44).

18. As per Claim 14, Claim 14 is similar to Claims 4 and 10, except that Claim 14 is for a

third and fourth graphics pipeline. Perego teaches four graphics pipelines (c. 5,-ll. 41-44). So

Claim 14 is rejected under the same rationale as Claims 4 and 10.

19. As per Claim 20, Perego teaches a graphics processing method, comprising generating

I pixel data (c. 5, 11. 19-25), which is inherently generated in response to received vertex data;

determining pixels within set of tiles of a repeating tile pattern corresponding to screen locations

to be processed by a corresponding one of at least two graphics pipelines (312, Fig. 3) in

response to the pixel data, the repeating tile pattern including a horizontally and vertically

repeating pattern of square regions, as shown in Fig. 5; performing pixel operations on the pixels

within the determined set of tiles by the corresponding one of the at least two graphics pipelines

(c. 5, 11. 19-44); and transmitting the processed pixels to a memory controller (310), wherein the

at least two graphics pipelines share the memory controller (c. 3, ll. 65-c. 4, ll. 25; c. 5, 11. 31-44).

20. As per Claim 21, Perego discloses that determining the pixels within a set of tiles of the

repeating tile pattern to be processed further comprises determining the set of tiles that the

corresponding graphics pipeline is responsible for (c. 5, 11. 19-50).
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21. As per Claim 22, Perego teaches determining pixels within set of tiles of repeating tile

pattern to be processed comprises providing position coordinates of pixels within determined set

of tiles to be processed to corresponding one of at least two graphics pipelines (c. 5, 11. 19-44).

Thus, it reasonably appears that Perego describes or discloses every element of Claims 1-

4, 7, 10, 12, 14, 20-22, and 25 and therefore anticipates the claims subject.

Claim Rejections - 35 USC § 103

22. The text of those sections of Title 35, U.S. Code 103(a) not included in this action can be

found in a prior Office action.

23. Claims 5, 18, and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable over

Perego (USO06864896B2) in view of Kelleher (USOO5794016A).

24. As per Claim 5, Perego is relied upon for the teachings as discussed relative to Claim 4.

However, Perego does not explicitly teach that at each of the at least two graphics

pipelines further includes a scan converter, coupled to the back end circuitry, operative to

determine the portion of the pixel data to be processed by the back end circuitry. However,

Kelleher discloses that each of the at least two graphics pipelines (2OA, 20B, Fig. 3; c. 3, ll. 22-

23; c. 4, 11. 9-14) further includes a scan converter (update stage, Fig. 7), coupled to the back end

circuitry, operative to determine the portion of the pixel data to be processed by the back end

circuitry (c. 8, 11. 52-61; c. 9, 11. 1-23; c. 6, 11. 26-28).

It would have been obvious to one of ordinary skill in the art at the time of invention by

applicant to modify the device of Perego so that at each of the at least two graphics pipelines

further includes a scan converter, coupled to the back end circuitry, operative to determine the

portion of the pixel data to be processed by the back end circuitry as suggested by Kelleher
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because Kelleher suggests that the scan converters are needed in order to define the image data

as an array of pixels by calculating the pixel addresses (c. 9, 11. 1-23), as is well-known in the art.

25. As per Claim 18, Perego does not teach a bridge operable to transmit vertex data to each

of the first, second, third and fourth graphics pipelines. However, Kelleher discloses a bridge

(38, Fig. 3) operative to transmit vertex data to each of the first (20A), second (20B), third (2OC)

and fourth (20N) graphicspipelines (c. 3, 11. 22-23; c. 4, 11. 9-14; c. 8, ll. 56-65; c. 3, 11. 46-50).

It would have been obvious to one of ordinary skill in the art at the time of invention by

applicant to modify Perego to include abridge operable to transmit vertex data to each of the

first, second, third and fourth graphics pipelines as suggested by Kelleher because Kelleher

suggests the advantage of being able to convert the vertex data to pixel data in parallel, which

increases the efficiency of the graphics system (c. 2, 11. 31-35; c. 8, 11. 56-65; c. 9, 11. 1-23).

26. As per Claim 24, Perego teaches graphics processing circuit (300, Fig. 3; c. 3, 11. 61-63),

having front end circuitry (308) operative to generate pixel data in response to primitive data for

primitive to be rendered (c. 5, ll. 19-23); first back end circuitry (first rendering engine 312),

coupled to front end circuitry 308, operative to process first portion of pixel data (labeled “REO”

in Fig. 5) in response to position coordinates; set of tiles of repeating tile pattern are to be

processed by first back end circuitry, repeating tile pattern including horizontally and vertically

repeating pattern of square regions, as shown in Fig. 5; second back end circuitry (second

rendering engine 312), coupled to front end circuitry 308, operative to process second portion of

pixel data (labeled “RBI” in Fig. 5) in response to position coordinates; set of tiles of repeating

tile pattern are to be processed by second back end circuitry (c. 3, 11.63-c. 4, 11.2; c. 5, 11. 19-44);
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and memory controller (310), coupled to first and second back end circuitry (312) operative to

transmit and receive processed pixel data (c. 3, 11. 65-67; c. 4, ll. l-53; c. 5, 11. 32-44).

However, Perego does not explicitly teach a first scan converter and a second scan

converter. However, Kelleher discloses a first scan converter, coupled between the front end

circuitry ('14, Fig. 3) and the first back end circuitry (update stage, Fig. 7 in 20A, Fig. 3),

operative to determine which set of tiles of a repeating tile pattern are to be processed by the first

back end circuitry (c. 3, 11. 22-23; c. 8, 11. 33-0. 9, ll. 23), and operative to provide the position

coordinates to the first back end circuitry in response to the pixel data (c. 4, 11. 60-62; c. 8, 11. 52-

65; c. 6, 11. 36-38); a second scan converter, coupled between the front end circuitry and the

second back end circuitry (update stage, Fig. 7 in 20B, Fig. 3), operative to determine which set

of tiles of the repeating tile pattern are to be processed by the second back end circuitry, and

operative to provide the position coordinates to the second back end circuitry in response to the

pixel data (c. 3, 11. 22-23; c. 8,11. 33-c. 9,11. 23;c.4,1l. 60-62; c. 8, ll. 52-65; c. 6,11. 36-38).

This would be obvious for the same reasons given in the rejection for Claim 5. '

27. Claims 6 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over Perego

(USOO6864896B2) in view of Furtner (USO06778 l77B1).

28. ' As per Claim 6, Perego is relied upon for the teachings as discussed relative to Claim 1.

However, Perego does not explicitly teach that each tile of the set of tiles further

comprises a 16x16 pixel array. However, Furtner describes that each tile of the set of tiles

further comprises a 16x16 pixel array (c. 11, 11. 45-48, 64-65).

It would have been obvious to one of ordinary skill in the art at the time of invention by

applicant to modify the device of Perego so that each tile of the set of tiles further comprises a



TEXAS INSTRUMENTS EX. 1002 - 244/615

Application/Control Number: 10/459,797 _ 0 Page 9
Art Unit: 2628

16x16 pixel array as suggested by Furtner because Furtner suggests that depending on the

number of parallel image-rendering pipelines and depending on the memory organization, the

optimum tile size and shape can be selected (c. 11, 11. 45-48, 64-65), and therefore it would be

obvious to modify the tile size to be 16x16 pixels if that would be the optimum tile size for a

particular number of parallel image-rendering pipelines and particular memory organization.

29. As per Claim 17, Perego does not teach 3"’ and 4"‘ graphics pipelines are on separate

chips. However, Furtner teaches 3” and 4”‘ pipelines are on separate chips (c. 6, 11. 47-51).

It would have been obvious to one of ordinary skill in the art at the time of invention by

applicant to modify the device of Perego so that pipelines are on separate chips as suggested by

Furtner because Furtner suggests that this makes the system more configurable by being able to

easily add more graphics pipelines to increase the performance (c. 6, 11. 29-30, 42-51).

30. Claims 11, 13, 15, and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over

Perego (US006864896B2) in view of Kelleher (US0057940l6A)., further in view of Hamburg

(US005905506A).

Perego is relied upon for the teachings as discussed relative to Claim 10.

However, Perego does not explicitly teach a scan converter. However, Kelleher discloses

that the first of the at least two graphics pipelines (20A, Fig. 3; c. 3, 11. 22-23; c. 4, 11. 9-14)

further includes a scan converter (84, Fig. 7), coupled to the front end circuitry (80, 82) and the

back end circuitry (c. 8, 11. 52-0. 9, ll. 23). The scan converter determines which groups of

blocks 52 within the graphics memory 22 are allocated to and controlled by the graphics

pipelines (c. 8, 11. 52-65; c. 6, 11. 26-28). The graphics memory is partitioned into a plurality of

pixel blocks that are tiled in the x-and y-direction of the graphics memory (c. 4, 11. 60-62).
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Therefore, the scan converter is inherently operative to provide memory addresses or position

coordinates of the pixels within the first set of tiles to be processed by the back end circuitry.

This would be obvious for the same reasons given in the rejection for Claim 5.

However, Perego and Kelleher do not explicitly teach using tile identification data to

indicate which tiles are to be processed. However, Hamburg discloses a pixel identification line

for receiving tile identification data indicating which tiles are to be processed (c. 5, 11. 35-52).

It would have been obvious to one of ordinary skill in the art at the time of invention by

applicant to modify the devices of Perego and Kelleher to include using tile identification data to

indicate which tiles are to be processed as suggested by Hamburg because Hamburg suggests the

advantage of using tile identification data to easily track the storage locations of the tile pixel

data and being able to easily retrieve data for a particular image tile (c. 1, 11. 46-54).

31. Claim 19 is rejected under 35 U.S.C. l03(a) as being unpatentable over l-“erego

(US006864896B2) and Furtner (USO06778177B1) in view of Kent (US 2003016483OAl).

Perego and Furtner are relied upon for the teachings discussed relative to Claim 17.

Perego teaches data includes a polygon (C. 5, 11. 19-23). Furtner teaches third and fourth graphics

pipelines are on separate chips (c. 6, 11. 47-51), as discussed in the rejection for Claim 17.

However, Perego and Further do not teach creating a bounding box around the polygon

and each corner of the bounding box is checked against a super tile that belongs to each separate

, chip and wherein if the bounding box does not overlap any of the super tiles associated with a

separate chip, then the processing circuit rejects the whole polygon and processes a next one.

However, Kent discloses that the graphics pipeline [0006] calculates the bounding box of the

. primitive and testing this against the VisRect. If the bounding box of the primitive is contained
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in the other Pl0’s super tile the primitive is discarded at this stage [0129]. A primitive can be a

polygon [0088]. The method used. is to calculate the distance from each subpixel sample point in

the point’s bounding box to the point’s center and compare this to the point’s radius. Subpixel

sample points with a distance greater than the radius do not contribute to a pixe1_’s coverage. The

cost of this is kept low by only allowing small radius points hence the distance calculation is a

small multiply and by taking a cycle per subpixel sample per pixel within the bounding box

[O144]. Since the method calculates the distance from each subpixel sample point in the point’s

bounding box, this must include all the comers of the bounding box. Therefore, Kent discloses

that the data includes a polygon and that the graphics pipeline creates a bounding box around the

polygon and wherein each comer of the bounding box is checked against a super tile that belongs

to the graphics pipeline and wherein if the bounding box does not overlap any of the super tiles,

then the processing circuit rejects the whole polygon and processes a next one. .

It would have been obvious to one of ordinary skill in the art at the time of invention by

applicant to modify the devices of Perego and Furtner to include a bounding box as suggested by

Kent because Kent suggests. the advantage of processing the super tiles one at a time in order to

hide the page break costs [o129, 0051].

Conclusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Joni Hsu whose telephone number is 571-272-7785. The

examiner can normally be reached on M-F 8am-5pm.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Ulka Chauhan can be reached on 571-272-7782. The fax phone number for the

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

Information regarding the status of an application may be obtained from‘ the Patent

Application Information Retrieval (PAIR) system. Status information for published applications

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished

applications is available through Private PAIR only. For more information about the PAIR

system, see http://pair—direct.uspto.gov. Should you have questions on access to_ the Private PAIR

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 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.

JH

QHAUHAN
SUPERVISQRY PATENT EXAMINER



TEXAS INSTRUMENTS EX. 1002 - 248/615

PTC!S BIDSA (98-"23)
'7f1'.1!20'06.0Mi3 06-"1-GU31
AF{‘fMENT OF comm rm:.s—a vaii-1 OMB’ ccnlroi ....m':>e.'.

‘ r -‘ ... 3 ................................. ...

ENFORMAWON {NSCLOSURE . ."'_ . . "j(-‘L,-$99-‘
STATEMENT BY APPUCANT

(Use as many shows as necessary)

Attornc-éy Docket .'x‘e3r—‘nl

P‘ sagas u.’
urt.-'5 Appe-ar

_ ' Eiiythe et.--___.,.._.-..__

...._._.__J__.__

mn'n:'r 7 Dan: 2
$Ji:';rn:s;u:r’Ls i C-v.‘).‘;:-.|£T£'.‘f-SEE]
‘E MINER: !ni:::-2! : ‘ . . . I‘ ~ ‘ - ‘, '. her or not mat‘ ‘ " omtance wnn V.PEP 639. Dra as through out no! :r- gnxxiennence mu; mat
ccnsirjeyed. lnsiude rmpy at 11 . , ex‘. «:orrurruunica*.i-on" -. ‘App! : . . ' . . ‘ liar: nuznber _ "Sr; as cases
U ‘C Paieni Docunxénls - = E _ I am? Iwo~£e"s:' cede (‘ .: C §3nnuJ;sn2' S713). ‘ For

- mIe's.': p:sIruxt.docurr:ur.b,- ‘ . pr dc the se‘ fthe pa‘ document. “K:ndefdc«cun1c'-nt by
ropriaie symbois as éradicatsd dc. if ;2oss3b2G. °Aupi§ ac placy H cixeck mam hr.-rt: if English lnnguags:' chad
.3m.fi0n of info1':n::tiol'1 is reg" " ' ' ’” ' ’ x1~.;ai’ ‘ roqufrad to olttainvor H3 ' " ’ ' ' ‘ ' " 5'5 #1; 55:‘: -(:md by like

"G ‘.0 process} an app! . ., . r U.S.C. 122 and :3? CFR : . hows 20 complete.
..uo:ing game 3 ‘ . ~ ' ' - ' - Any cx~.n\.mr.-nes,

cm the amouni o . ' .= . ' . . . : ' "cr suggesu for rcducin s burden. shcu-Id be sent to the C. = . .".1' .3: US; Pater!
and T-':~*.v1un\m'k -L , .‘ . .»" :4 . .. . VA 22313»-1:‘-50. U0 4*» SEND FE OF’. COMPLETED FOS’.b.-‘LS TO T:-NS
TO: Comrnfissicner for P3‘:sn:5 FRO. Sax 1:350‘ Aiexandria, VA 221113-M50. V4

.’f,_vc.-1 met: zs.ss.ts:e.=.I:ce- in cor.vp.‘et:‘r2g r.-‘m fox;-:7, cal.’ 1-B0!)--P'E‘C>-‘Q 195‘ 4'1»-:'3O(i-38!?»-5*193?) and select cplian 2.



TEXAS INSTRUMENTS EX. 1002 - 249/615

; F'Tf.»!SE3.'fJ>?-8 (08013)
. '-cl ‘ ' -ta thmaxgh (17I}3!I"£G(.‘6. OMB 0651-003‘?

LLS. Patent :>.nc' Trzsl. U.S. L‘ IFART ME}!~JT CF C£'.iMME’.Ra'.IE
U:'v1<:r me Pzzruk-:'vvm‘t< Rc>duCU~.';n A2‘. of 1995. no»mr:u 2 av recurs to resoond ‘.0 a coil: it.-n of infnrma unless ilccnlsms a v‘z:Iid OMB contml number.

Complete if Known ;

10/'459«?’97
INFORMATION mscmsuke June122003
STATEMENT BY APPLSCANT Mmk M W( '0

AH Jm.{Use as many-5110015 as necessary)
Ex; =‘.£nc.-r Narre

Subsiéium for form 14549/}’1'()

_' N():\' I’A'!‘EN’i‘ I.-!'§‘ERA'I‘URi<2 D()(?U;\-1E:\"i‘S .
Examiner isucéuzie name or’ the author (in CAPITAL. LE.TTE.RS;, tééle of the article (when approprfiale). title of
!nitia§s* _ . zhe item (book. magazme. gournaé, serial; symposium, catafog; e-tc..';. date. page-(5), volume—issue

rmmber"s), "ubiisher. céty and/or ccunlrv where published. 2 _ , '

AKEL‘€‘«.’, K. at Hég%1—P=.3s1:'>r:rnas:ce Poiygon Rendering; ACM Con'z=,v=.rie.r Gm-
No. xi’; 1988; pesges 239-246. 1

Date
LTmss:<§cxc<§

ed, whether or not a en 2 con5:>r’maw«.=L- with MPEF’ Draw liisu 1;\:cug.i: citation if’nrJ; in cr.-nfnrznamtts "and no‘:
3*. nex! c-:rn.rnsmica!ion1e a cam.

w“z:u:~.‘.i:er ‘ , .. ' ’ is to place a c1*::.¢.c‘/. mar‘-< hrs’ ‘ .. gee Tragas. .
‘non of informzaziwu 2:. rm , ' ' .- . '. rmation is require: in ob In or rel n a benout by the gums: which is‘ 0 fair: (amdby the
‘;'.m.;>.p.p.(iL::xIinr». Co . . ~ - . . .. 122 aw.‘ 3? CF92 1.14. T mtieciion is estim er! to-"Lake 2 hours 30 no. -. inciu

g€3=.?\e.'iv\g, prepanru; and subm‘ I ~ ~ - : ' . : - -e ‘mi vary dc-pr.=no‘ '} mg.-.cx~. (hf. .r.»Jév'»d-..-ai ca . my camrns.-ms on the
.=z.'1m:mI 1)‘. mm». you require 3:; . . dmmg this ! rdr.-rs. shot,-ic’ be 5 U) the Chief lnlcrmaao (Juices; =.J.S. Pawn? and
‘Ira->1-'.=nmrk Om-:9. Ac-;< 'l< , ndris 3~‘:45C.- DC NDT . =3 FEES» CR C2OMP!_ETEL- F‘OI'\'IvS ‘TO T!-IE3 />.D-’.).='<ESS. SEND 70:
Commissioner for Patents, 9.0. Box 1450. Alexandria, VA 22313-1450.

.’f)’C‘£I need assma/209 in cc.-r.p!s::‘ng me form. »::;z.-'! !»80G~PTO~97£i_9 (1-8-.’)0—"B6-97159} {9.'l(iSE1-a'(.’.').’f.Ip.’i.’)IJ 2.



TEXAS INSTRUMENTS EX. 1002 - 250/615

Application/Control No. App|icant(s)/Patent Under
Reexamination

1o/459,797 LEATHER ET AL.
Notice of References Cited

Country Code-Number-Kind CodeE. Document Number
A US

Document Number
Country Code-Number-Kind Code

V Examiner Art Unit

Joni Hsu 2628 Page 1 °”
U.S. PATENT DOCUMENTS

Perego, Richard E. 345/542

Date
MM-YYYY

FOREIGN PATENT DOCUMENTS

D t

‘A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.
U.S. Patent and Trademark Office

PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 6707



TEXAS INSTRUMENTS EX. 1002 - 251/615

Applicationlcontrol No. Applicant(s)IPatent Under
Reexamination

Index Of C/aims 10459797 LEATHER ET AL.

l Examiner An UnitHsu, Joni 2628

Rejected _ H Cancelled N Non-Elected H Appeal
Restricted l Interference E Objected

El Clalms renumbered In the same order as presented by applicant E] T.D. E] R.1.47

CLAIM

1 /

I!

ma...‘ omen»:

Nix)I0 50)—*
\\lI\ 

U.S. Patent and Trademark Office Part of Paper No. 2 6707



TEXAS INSTRUMENTS EX. 1002 - 252/615

Applicationlcontrol No. App|icant(s)lPatent Under
Reexamination

Search N01‘e5 10459797 LEATHER ET AL.

l I ExaminerHsu, Joni

SEARCHED

Subclass

SEARCHNOTES

Search Notes Examiner

EAST (US-PGPUB; USPAT; USOCR; FPRS; EPO; JPO; DERWENT;
IBM TDB -— See attached search histor .

INTERFERENCESEARCH

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



TEXAS INSTRUMENTS EX. 1002 - 253/615

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants: Mark M. Leather et al. Examiner: Joni Hsu

Serial No.: 10/459,797 Art Unit: 2628

Filing Date: June 12, 2003 Our File No.: 00l00.02.0053
Confirmation No.2 4148

Title: DIVIDING WORK AMONG MULTIPLE GRAPHICS PIPELINES USING

A SUPER-TILING TECHNIQUE

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT AND RESPONSE

Dear Sir:

In response to the Office Action mailed August 28, 2007, Applicants respond as follows.

Amendments to the Specification begin on page 2 of this paper.

Amendments to the Claims begin on page 3 of this paper.

Remarks begin on page 9 of this paper.
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Amendments to the Specification:

Please replace paragraph [0001] with the following amended paragraph:

[0001] This is a related application to a co—pending application entitled “Parallel Pipeline

Graphics System” , having serial number 10/724,384, having

Leather et al. as the inventors, filed on e=~+en—d-ate—N0vember 26 2003, owned by the same

assignee and hereby incorporated by reference in its entirety.
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Amendments to the Claims:

Re-write the claims as set forth below. This listing of claims will replace all prior versions and

listings, of claims in the application:

Listing of Claims:

1. (currently amended) A graphics processing circuit, comprising:

at least two graphics pipelines on a same chip operative to process data in a

corresponding set of tiles of a repeating tile pattern corresponding to screen locations, a

respective one of the at least two graphics pipelines operative to process data in a dedicated tile;

and

a memory controller on the chip in communication with the at least two graphics

pipelines, operative to transfer pixel data between each of a first pipeline and a second pipeline

and a memory;

wherein the repeating tile pattern includes a horizontally and vertically repeating pattern

of square regions.

2. (original) The graphics processing circuit of claim 1, wherein the square regions

comprise a two dimensional partitioning of memory.

3. (original) The graphics processing circuit of claim 2, wherein the memory is a frame

buffer.

4. (original) The graphics processing circuit of claim 1, wherein each of the at least two

graphics pipelines further includes front end circuitry operative to receive vertex data and

generate pixel data corresponding to a primitive to be rendered, and back end circuitry, coupled

to the front end circuitry, operative to receive and process a portion of the pixel data.

CHICAGO/#17 1 8760.1
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5. (original) The graphics processing circuit of claim 4, wherein each of the at least two

graphics pipelines further includes a scan converter, coupled to the back end circuitry, operative

to detennine the portion of the pixel data to be processed by the back end circuitry.

6. (original) The graphics processing circuit of claim 1, wherein each tile of the set of

tiles further comprises a 16x16 pixel array.

7. (original) The graphics processing circuit of claim 4, wherein the at least two graphics

pipelines separately receive the pixel data from the front end circuitry.

8. (canceled)

9. (canceled)

10. (original) The graphics processing circuit of claim 4, wherein a first of the at least

two graphics pipelines processes the pixel data only in a first set of tiles in the repeating tile

pattern.

11. (original) The graphics processing circuit of claim 10, wherein the first of the at

least two graphics pipelines further includes a scan converter, coupled to the front end circuitry

and the back end circuitry, operative to provide position coordinates of the pixels within the first

set of tiles to be processed by the back end circuitry, the scan converter including a pixel

identification line for receiving tile identification data indicating which of the set of tiles is to be

processed by the back end circuitry.
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l2. (previously presented) The graphics processing circuit of claim 1, wherein a second

of the at least two graphics pipelines processes the data only in a second set of tiles in the

repeating tile pattern.

13. (previously presented) The graphics processing circuit of claim 12, wherein the

second of the at least two graphics pipelines further includes a scan converter, coupled to front

end circuitry and back end circuitry, operative to provide position coordinates of the pixels

within the second set of tiles to be processed by the back end circuitry, the scan converter

including a pixel identification line for receiving tile identification data indicating which of the

set of tiles is to be processed by the back end circuitry.

14. (original) The graphics processing circuit of claim l including a third graphics

pipeline and a fourth graphics pipeline, wherein the third graphics pipeline includes front end

circuitry operative to receive vertex data and generate pixel data corresponding to a primitive to

be rendered, and back end circuitry, coupled to the front end circuitry, operative to receive and

process the pixel data in a third set of tiles in the repeating tile pattern, and wherein the fourth

graphics pipeline includes front end circuitry operative to receive vertex data and generate pixel

data corresponding to a primitive to be rendered, and back end circuitry, coupled to the front end

circuitry, operative to receive and process the pixel data in a fourth set of tiles in the repeating

tile pattern.

15. (original) The graphics processing circuit of claim 14, wherein the third graphics

pipeline further includes a scan converter, coupled to the front end circuitry and the back end

circuitry, operative to provide position coordinates of the pixels within the third set of tiles to be

processed by the back end circuitry, the scan converter including a pixel identification line for
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receiving tile identification data indicating which of the sets of tiles is to be processed by the

back end circuitry.

16. (original) The graphics processing circuit of claim 14, wherein the fourth graphics

pipeline fiirther includes a scan converter, coupled to the front end circuitry and the back end

circuitry, operative to provide position coordinates of the pixels within the fourth set of tiles to

be processed by the back end circuitry, the scan converter including a pixel identification line for

receiving tile identification data indicating which of the sets of tiles is to be processed by the

back end circuitry.

17. (original) The graphics processing circuit of claim 14, wherein the third and fourth

graphics pipelines are on separate chips.

18. (original) The graphics processing circuit of claim 14, further including a bridge

operative to transmit vertex data to each of the first, second, third and fourth graphics pipelines.

19. (original) The graphics processing circuit of claim 17 wherein the data includes a

polygon and wherein each separate chip creates a bounding box around the polygon and wherein

each comer of the bounding box is checked against a super tile that belongs to each separate chip

and wherein if the bounding box does not overlap any of the super tiles associated with a

separate chip, then the processing circuit rejects the whole polygon and processes a next one.

20. (currently amended) A graphics processing method, comprising:

receiving vertex data for a primitive to be rendered;

generating pixel data in response to the vertex data;
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determining the pixels within a set of tiles of a repeating tile pattern corresponding to

screen locations to be processed by a corresponding one of at least two graphics pipelines 1

same chip in response to the pixel data, the repeating tile pattern including a horizontally and

vertically repeating pattern of square regions;

performing pixel operations on the pixels within the determined set of tiles by the

corresponding one of the at least two graphics pipelines; and

transmitting the processed pixels to a memory controller, wherein the at least two

graphics pipelines share the memory controller.

21. (original) The graphics processing method of claim 20, wherein determining the

pixels within a set of tiles of the repeating tile pattern to be processed further comprises

determining the set of tiles that the corresponding graphics pipeline is responsible for.

22. (original) The graphics processing method of claim 20, wherein determining the

pixels within a set of tiles of the repeating tile pattern to be processed further comprises

providing position coordinates of the pixels within the determined set of tiles to be processed to

the corresponding one of the at least two graphics pipelines.

23. (canceled)

24. (currently amended) A graphics processing circuit, comprising:

front end circuitry on a chip operative to generate pixel data in response to primitive data

for a primitive to be rendered;

first back end circuitry on the chip, coupled to the front end circuitry, operative to process

a first portion of the pixel data in response to position coordinates;
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a first scan converter on the chip, coupled between the front end circuitry and the first

back end circuitry, operative to determine which set of tiles of a repeating tile pattern are to be

processed by the first back end circuitry, the repeating tile pattern including a horizontally and

vertically repeating pattern of square regions, and operative to provide the position coordinates to

the first back end circuitry in response to the pixel data;

second back end circuitry on the chip, coupled to the front end circuitry, operative to

process a second portion of the pixel data in response to position coordinates;

a second scan convcrtcr on thc chip, couplcd bctwccn thc front cnd circuitry and thc

second back end circuitry, operative to determine which set of tiles of the repeating tile pattern

are to be processed by the second back end circuitry, and operative to provide the position

coordinates to the second back end circuitry in response to the pixel data; and

a memory controller on the chip, coupled to the first and second back end circuitry

operative to transmit and receive the processed pixel data.

25. (currently amended) A graphics processing circuit, comprising:

at least two graphics pipelines on a chip operative to process data in a corresponding set

of tiles of a repeating tile pattern corresponding to screen locations, a respective one of the at

lcast two graphics pipclincs operative to process data in a dedicated tilc, wherein the rcpcating

tile pattern includes a horizontally and vertically repeating pattern of regions;

wherein the horizontally and vertically repeating pattern of regions include NxM number

of pixels.

26. (canceled)
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REMARKS

Applicants respectfully traverse and request reconsideration.

Claims 1-4, 7, l0, 12, 14, 20-22 and 25 stand rejected under 35 U.S.C. § l02(e) as being

anticipated by U.S. Patent No. 6,864,896 (Perego). This is a new ground of rejection. Perego is

directed to a scalable unified memory architecture and describes a “system...that provides

multiple discrete memory modules coupled to a common memory controller. Each memory

module includes a computing engine and a shared memory. A data processing task from the

memory controller can be partitioned among the different computing engines to allow parallel

processing of the Various portions of the processing task.” (Column 7, lines 35-42) (emphasis

added). As such, Perego is directed to a system that employs separate and discrete memory

modules wherein each memory module includes a computing engine and corresponding shared

system memory and graphics memory.

In contrast, the amended independent claims require a multi—graphics pipeline circuit on a

same chip that is operative to process data in a corresponding set of tiles of a repeating tile

pattern corresponding to a screen location. In addition, a memory controller on the chip is in

communication with the at least two graphics pipelines on the same chip to transfer pixel data

between each of the first pipeline and the second pipeline in the memory. (See for example,

claim 1).

Perego describes a different system. For example, Perego requires multiple discrete

memory modules each with its own rendering engine and each with its own memory and shared

main memory. Such multiple memory modules require multiple chips and packages taking up

additional space and requiring additional signaling and synchronization operations and can be

more acceptable to electromagnetic interference. In addition, a separate memory controller is

described as being a part of a different and separate memory controller subsystem/CPU 302 that
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is coupled “to four distinct memory modules 304”. (See column 4, lines 26-36). Perego further

describes that the memory controller,’graphics controller is responsible for distributing particular

processing tasks to the different rendering engines on different discrete memory modules.

Perego does not describe multi—graphics pipeline circuitry on a same chip nor a memory

controller on the same chip but instead describes discrete memory modules having separate and

single graphics engines thereon. In addition, the memory controller described in Perego is not on

a same chip nor is it part of the memory module as described in Perego. As such, the Perego

rcfcrcncc does not anticipate Applicants’ claimed subject matter. Other differences will be

recognized by those of ordinary skill in the art.

The dependent claims add additional novel and non-obvious subject matter. For example

as to claim 4, the claim requires that each of the two graphics pipelines on a same chip include

front end circuitry that receives Vertex data and generates pixel data corresponding to a primitive

to be rendered. The office action cites the CPU 308 as being the front end circuitry in Perego.

However as claimed, the multiple graphics pipelines on the same chip include the front end

circuitry, and not a separate CPU that passes information through a graphics controller as taught

in Perego. Accordingly, Applicants respectfully submit that this claim is also in condition for

allowance. The other dependent claims add additional novel and non-obvious subject matter.

Claims 5, 18, and 24 stand rejected under 35 U.S.C. § l03(a) as being unpatentable over

Perego in View of Kelleher. Claim 24 requires front end circuitry on a chip and first and second

backend circuitry on the chip. The first and second backend circuitry processes different

portions of the pixel data in response to position coordinates. A memory controller on the same

chip is also coupled to the first and second backend circuitry. In this example, common front

end circuitry is used on a chip for multiple backend operations. Again, the Perego reference
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illustrates a completely different structure and does not describe multiple backend circuitry on a

common chip nor common front end circuitry and memory controller on a common chip as

claimed. As such, the claim is also in condition for allowance. Also, these claims add additional

novel and non—obvious subject matter.

Claims 6 and 17 stand rejected under 35 U.S.C. § 103(a) as being unpatentable over

Perego in View of Further. Applicants respectfully reassert the relevant remarks made above and

as such, these claims are also in condition for allowance.

Claims 11, 13, 15 and 16 stand rcjcctcd under 35 U.S.C. § 103(a) as being unpatcntablc

over Perego in view of Kelleher, further in View of Hamburg. Applicants respectfully reassert

the relevant remarks made above and as such, these claims are also in condition for allowance.

Claim 19 stands rejected under 35 U.S.C. § 103(a) as being unpatentable over Perego and

Furtner in view of Kent. Applicants respectfully reassert the relevant remarks made above and

as such, this claim is also in condition for allowance.

Applicants respectfully submit that the claims are in condition for allowance and

respectfiilly request that a timely Notice of Allowance be issued in this case. The Examiner is

invited to contact the below listed attorney if the Examiner believes that a telephone conference

will advance the prosecution of this application.

Respectfully submitted,

Date: November 28 2007 By: /Christopher J. Reckamp/

Christopher J. Reckamp

Registration No. 34,414

Vedder, Price, Kaufman & Kammholz, P.C.

222 North LaSalle Street, Suite 2600

Chicago, Illinois 60601

phone: (312) 609-7599

fax: (312) 609-5005

CHICAGO/#17 1 8760.1



TEXAS INSTRUMENTS EX. 1002 - 264/615

PTO/SB/08A (08-03)
Approved for use through 07/31/2006. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paerwork Reduction Act of 1995 no ersons are re uired to resend to a collection of information unless it contains a valid OMB control number.

Complete if Known

Application Number 10/453797

INFORMATION DISCLOSURE '”"'”“’a‘e “"6 1212003
First Named inventor Mark M. Leather

STATEMENT BY APPLICANT | Art um: 2628(Use as many sheets as necessary)

Substitute for form 1449/PTO

Examiner Name Joni Hsu

Attorney Docket Number 00100020053

U. S. PATENT DOCUMENTS

Examiner ' ‘ Publication Date Name of Patentee or Pages, Columns, Lines, Where
initials‘ . ‘T’ MM—DD-YYYY Applicant of Cited Document Relevant Passages or Relevant

Number-Kind Codez ‘/’“"”W") Figures Appear

US" 6,980,209 B1 12-27-2005 Donham et al.

US‘ 5,550,962 O8-27-1996 Nakamura et al.
US‘ 5,818,469 10-06-1998 Lawless et al.

US‘ 6,118,452 O9-12-200 Gannett

US- 5,353,439 131 03-05-2002 TLTci1oim et at.
US" 6,384,824 B1 05-07-2002 Morgan et al.

US- 6,41'7,‘858"B1 07-09-2002 Bosch et al.

US- 6,573,893 B1 06-03-2003 Naqvi et al.

US“ 6,650,327 B1 11-18-2003 Airey et al.

US- 6,650,330 B2 11-18-2003 Lindholm et at.

“Sr 6,724.394 B1 04-20-2004 Zatz et at.

US‘ 6,731 ,289 131 05-04-2004 Peercy et al.

US‘ 6,809,732 B2 10-26-2004 Zatz et al.
US- 6,864,393 132 03-08-2005 Zatz

Us— 6,897,871 B1 05-24-2005 Morein et al.

US- 7,015,913 81 03-21-2006 Lindholm et al.

Us 2003/0076320 A1 04-24-2003 Collodi

US- 2005/0200629 A1 09-15-2005 Morein et al.

Us 2004/0041814 A1 03-04-2004 Wyatt et al.

FOREIGN PATENT DOCUMENTS
Examiner ‘ Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines,
initials‘ . Date Applicant of Cited Document Where Relevant Passages

MM—DD-YYYY Or Relevant Figures Appear
Countfll Code3 ‘Number 4 "Kind Code5 (if known)

Examiner Date
Signature Considered

‘EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant ‘Applicant's unique citation designation number (optional). Qsee Kinds Codes of
USPTO Patent Documents at gvtvw usgto.ggy_ or MPEF’ 901.04. 3 Enter Office that issued the document, by the two—letter code (WIPO Standard ST.3). 4 For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 6/\pplicant is to place a check mark here if English languageTranslation is attached.
This collection of information is required by 37 CFR 1 97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 (1—800-786-9199) and select option 2.



TEXAS INSTRUMENTS EX. 1002 - 265/615

PTO/SB/08A (0803)
Approved for use through 07/31/2006. OMB 0651-0031

US Patent and Trademark Otfice; U.S. DEPARTMENT OF COMMERCE
Under the Paen/vork Reduction Act of 1995 no ersons are reuired to resend to a collection of information unless it contains a valid OMB control number.

Complete if Known

Application Number |1Q/45g_7g7

INFORMATION DISCLOSURE F"‘”9D““” ~’““e 1212003First Named Inventor Mark |\/|_ Leather

STATEMENT BY APPLICANT Art Unit 2528
(Use as many sheets as necessary)

5 u bstitute for form 1449/PTO

Examiner Name

Attorney Docket Number O0100.02.0053

u. s. PATENT DOCUMENTS T
Examiner ' Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initials‘ . mm MM—DD-YYYY Applicant of Cited Document Relevant Passages or Relevant

NUmber_Kind COde2(i/kriuwlli + Figures AppearUS‘ 6,222,550 B1 L04-2001 Rosman et al.

US‘ 6,557,083 B1 04-2003 —iSperber et ai.
US‘ 6,219,062 81 04-2001 Matsuo et al.

US‘ 5,977,997 11-1999 Vainsencherw T
US“ 5,323,350 11-27-2001 VZhu et al.
US‘ 6,344,852 02-05-2002 Zhu et ai.
US 6,380,935 04-30-2002 Heeschen éi al.
US‘ 6,636,232 10-21-2003 Larson
US- 6,801 ,203 10-05-2004 Hussain

US'7,O61,495 06-13-2006 Leather

“$2004/0164987 A1 O8-26-2004 Aronsonetal.

US‘ 2005/0068325 A1 ioa-31-2005 Lefebvre et al.US-

iUS-

US-

us-

us-

08-

FOREIGN PATENT DOCUMENTS __
Examiner ' Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines,
Initials‘ . Date Applicant of Cited Document Where Relevant Passages

MM-DD-YYYY Or Relevant Figures Appear T6
Country coiie3'Numt1er"'i<ind code“ (ifknown)

Examiner Date
Signature Considered
‘EXAMINER: Initia if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. 1AppIicant’s unique citation designation number (optional). Zsee Kinds Codes of
USPTO Patent Documents at yLww.uspto.q0v or MPEP 901.04. 3 Enter Office that issued the document. by the two-letter code (WIPO Standard ST.3). ‘ For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 6/\ppIicant is to place a check mark here it English languageTranslation is attached.
This collection of information is required by 37 CFR 1.97 and 1,98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1,14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, P_O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800—PTO—9199 (1 -800-786-9199) and select option 2.



TEXAS INSTRUMENTS EX. 1002 - 266/615

PTO/SB/08B (08~03)
Approved for use through 07/31/2006. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paerwork Reduction Act of 1995 no ersons are reuired to resend to a collection of information unless it contains a valid OMB control number.

Complete if KnownSubstitute for form 1449/PTO

Application Number 10/459797

INFORMATION DISCLOSURE Filing Date June 12,2003

STATEMENT BY APPLICANT First Named Inventor Mark M Leather

Art Unit
Examiner Name

(Use as many sheets as necessary)
Joni Hsu

Attorney Docket Number 00100020053

NON PATENT LITERATURE DOCUMENTS

Examiner ' Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of
lnitials* . the item (book, magazine, journal, serial, symposium, catalog, etc.), date. pageis), volume—issue

number s), publisher, cit and/or countr where ublished.

BRETERNITZ, JR, MAURICIO et al.; Compilation, Architectural Support, and Evaluation

of SIMD Graphics Pipeline Programs on a General-Purpose CPU; IEEE; 2003; pages 1-
11.

international Search Report for PCT Patent Application PCT/lB2004/003821 dated March
22, 2005.

Examiner Date

Signature Considered
’EX/\MlNER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant.
1 /\pplicant’s unique citation designation number (optional). 2 Applicant is to place a check mark here if English language Translation is attached.
This collection of information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, PO, Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO;
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, ca/I 1—800—PTO—9199 (1 -800-786-9199) and select option 2.



TEXAS INSTRUMENTS EX. 1002 - 267/615

Electronic Patent Application Fee Transmittal

Title 01 Invention. Dividing work among multiple graphics pipelines using a super-tiling
' technique

First Named Inventor/Applicant Name: Mark M. Leather

Attorney Docket Number: 0010o.02.0053

Filed as Large Entity

Utility Filing Fees

Sub-Total in

Description Quantity UsD($)

Basic Filing:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post -Allowance-and—Post—lssu ance:

Extension-of-Time:



TEXAS INSTRUMENTS EX. 1002 - 268/615

E‘°’”3%Tr‘>’<'3>'
Miscellaneous:

Submission— Information Disclosure Stmt

Total in USD ($)



TEXAS INSTRUMENTS EX. 1002 - 269/615

Electronic Acknowledgement Receipt

T

—

Dividing work among multiple graphics pipelines using a super—tilingTitle of Invention: .
technique

Customer Number: 29153

Filer: Christopher J. Fleckamp/Christine Wright

Filer Authorized By: Christopher .1. Fleckamp

Attorney Docket Number: 0010o.02.0053

Receipt Date: 28-NOV-2007

Filing Date: 12-JUN-2003

Time Stamp: 11;o3;57

Application Type: Utility under 35 USC 111(a)

Payment information:

submitted with Peymeel
PaYmem TYPE Deposit Account

Peymeel Wee eeeeeeele"Y leeelvee ‘“ RAM
RAM °°““”“e“°“ Nemeel
Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.Fl. Section 1.16 (National application filing, search, and examination fees)

Chare an Additional Fees reuired under 37 C.F.Fl. Section 1.17 Patent alication and reexamination rocessin fees



TEXAS INSTRUMENTS EX. 1002 - 270/615

Charge any Additional Fees required under 37 C.F.Fl. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:

Document . . . File Size(Bytes)
Number Document Descnpuon We Name /Message Digest Part /.zip (if appl.)

116059

10459797_Flesponse.pdf bc3b199oec689cdd459beda5278d11eO
59h9451 a

Multipart Description/PDF files in .zip description

Amendment - After Non-Final Rejection

Specification

_ _ 78801
Information Disclosure Statement

Letter 10459797_| DSCover.pdf e56cc21dd 0aca332a,5caaac70a654a2a
751 381 1 2

Warnings:

Information:

_ _ 207593
Information Disclosure Statement

(IDS) Filed 10459797_|DS.pdf c2500b953bl655acI 9241 I l9bdccaa9a
47257b92

Information:

This is not an USPTO supplied IDS fillable form

1640558

NPL Documents 10459797_Flef1.pdf 5087811be5b9f94284b8a3e57ab47316
e047ce47

Warnings:

Information:

796566

NPL Documents 10459797_Flef2.pdf bl 56l:1le2lab3c7695383bab79ee6cb6
7e24b25ec

Information:



TEXAS INSTRUMENTS EX. 1002 - 271/615

Fee Worksheet (PTO-06) fee-info.pdf 68dae946b762l40l6c3961372da051lbd
bE2b915

Information:

Total Files size onbvtes>=

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt
similar to a Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date
shown on this Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the
application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt,
in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary
components for an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the
International Application Number and of the International Filing Date (Form PCT/R0/105) will be issued in due
course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement
Receipt will establish the international filing date of the application.



TEXAS INSTRUMENTS EX. 1002 - 272/615

PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants: Mark M. Leather et al. Examiner: Joni Hsu

Serial No.: 10/459,797 Art Unit: 2628

Filing Date: June 12, 2003 Atty. Docket No.: 00100.02.0053
Confirmation No.2 4148

Title: DIVIDING WORK AMONG MULTIPLE GRAPHICS PIPELINES USING

A SUPER-TILING TECHNIQUE

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

IN ACCORDANCE WITH 37 CFR 1.97 c AND 1.98

Pursuant to 37 CFR §§ 1.97(c) and 1.98, Applicants respectfully submit forms

PTO/SB/08A and PTO/SB/08B.

REMARKS

The submission of the listed documents are not an admission that the information is prior

art, analogous or otherwise material. It is respectfully requested that the listed documents be

considered and made of record in the present application.

The Patent Office is hereby authorized to charge the fee of $180.00 set forth in 37 CFR

l.17(p) to Deposit Account No. 50-0441 and is authorized to charge any additional fees required

or credit any overpayments to this account.

Respectfully submitted,

Date: November 28 2007 By: /Christopher J. Reckamp/

Christopher J. Reckamp

Registration No. 34,414

Vedder, Price, Kaufman & Kammholz, P.C.

222 North LaSalle Street, Suite 2600

Chicago, Illinois 60601

Phone: (312) 609-7599

Fax: (312) 609-5005

CHICAGO/#17198S9.l



TEXAS INSTRUMENTS EX. 1002 - 273/615

Search Query

345/545.cc|s.

345/530.cc|s.

345/544.cc|s.

345/532.cc|s.

345/501.cc|s.

345/502.cc|s.

345/588.cc|s.

345/531 .ccls.

EAST Search History

US-PGPUB;

USPAT;

USOCR;

EPO; JPO;
DERWENT;

IBM_TDB

US-PGPUB;

USPAT;

USOCR;

EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB‘;
USPAT; ‘
USOCR;

EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;

USPAT;

USOCR;
EPO; JPO;

DERWENT;
IBM_TDB

US-PGPUB;

USPAT;

USOCR;

EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;

USPAT;

usoca;

EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;

USPAT;

USOCR;

EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;

USPAT;

USOCR;

EPO; JPO;

DERWENT;
IBM_TDB

Default

Operator

Time Stamp

2007/12/07 14:44

2007/12/07 14:44

2007/12/07 14:44

2007/12/07 14:44

2007/12/07 14:44

2007/12/07 14:44

2007/12/07 14:44

2007/12/07 14:44

12/7/07 2:52:44 PM
C:\Documents and Settings\jhsu\My Documents\10459797a.wsp



TEXAS INSTRUMENTS EX. 1002 - 274/615

EAST Search ‘History

345/506.cc|s. US-PGPUB; ' 2007/12/07 14:44
USPAT;

USOCR;

EPO; JPO;
DERWENT;

IBM_TDB

til$3 and repeat$3 and pattern$3 US-PGPUB; 2007/12/07 14:44

and pixe|$1 and pipe|in$3 USPAT; ‘
USOCR;

EPO; JPO;
DERWENT;
IBM_TDB

til$3 and repeat$3 and pattern$3 US-PGPUB; 2007/12/07 14:44
and pixe|$1 and horizonta|$2 and USPAT;

vertica|$2 and pipe|in$3 USOCR;
EPO; JPO;
DERWENT;
IBM_TDB

345/505.cc|s. US-PGPUB; 2007/12/07 14:44
USPAT;

USOCR;

EPO; JPO;

DERWENT;
IBM_TDB

scan adj conver$5 and pixe|$1 and US-PGPUB; 2007/12/07 14:44
til$3 and pipe|in$3 USPAT; '

- USOCR;
EPO; JPO;

DERWENT;
IBM_TDB

til$3 and repeat$3 same (til$3 US-PGPUB; 2007/12/07 14:44

pattern$3) same pixe|$1 and USPAT;
pattern$3 and horizonta|$2 and USOCR;

vertica|$2 and pipe|in$3 EPO; JPO;
DERWENT;
IBM_TDB

til$3 and repeat$3 with (til$3 US-PGPUB; 2007/12/07 14:44

pattern$3) same pixe|$1 and USPAT; - -
pattern$3 and horizonta|$2 and USOCR;

vertica|$2 and pipe|in$3 EPO; JPO;
DERWENT;
IBM_TDB

scan adj conver$5 and pixe|$1 and US-PGPUB; 2007/12/07 14:44

til$3 and pipe|in$3 USPAT; ‘
USOCR;

EPO; JPO;

DERWENT;
IBM_TDB

12/7/07 2:52:44 PM

C:\Documents and Settings\jhsu\My Documents\10459797a.wsp



TEXAS INSTRUMENTS EX. 1002 - 275/615

EAST Search History

(multiple plurality) same pipe|in$3 US-PGPUB; OR 2007/12/07 14:44
and scan adj conver$S USPAT; '

USOCR;

EPO; JPO;
DERWENT;

IBM_TDB

(multiple plurality) near2 pipelin$3 US-PGPUB; 2007/ 12/07 14:44
and scan adj conver$S USPAT;

USOCR;
EPO; JPO;
DERWENT;
IBM_TDB

non adj square same ti|$3 US-PGPUB; 2007/ 12/07 14:44
USPAT;

USOCR;
EPO; JPO;
DERWENT;
IBM_TDB

repeat$3 and ti|$3 and non adj US-PGPUB; 2007/ 12/07 14:46
square same ti|$3 USPAT;

USOCR;
EPO; JPO;

DERWENT;
IBM_TDB

. 345/519.cc|s. US-PGPUB; 2007/ 12/07 14:46
USPAT;

USOCR;

EPO; JPO;

DERWENT;
IBM_TDB

(multiple p|ural$3) adj2 graphic$1 US-PGPUB; 2007/ 12/07 14:48
adj (pipe|in$3 process$3 engine$1) USPAT;
same (circuit chip) USOCR;

EPO; JPO;
DERWENT;
IBM_TDB

graphic$1 adj pipe|in$3 same US-PGPUB; 2007/12/07 14:49
memory adj controIler$1 and chip USPAT;

USOCR;

EPO; JPO;

DERWENT;
IBM_TDB

12/7/07 2:52:44 PM
C:\Documents and Settings\jhsu\My Documents\10459797a.wsp



TEXAS INSTRUMENTS EX. 1002 - 276/615

UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450
Alexandria. Virginia 22313-1450
www.usplo.gov

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

10/459,797 06/I 2/2003 ‘ Mark M. Leather 00l00.02.0053 4l48

291 53 7590 02/04/2008

ADVANCED MICRO DEVICES, INC.
C/O VEDDER PRICE P.C. HSU. JON‘

222 N.LASALLE STREET - I ‘
CHICAGO, IL 60601 ART UNIT PAPER NUMBER2628

EXAMINER

MAIL DATE DELIVERY MODE

02/04/2008 PAPER

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

The time period for reply, if any, is set in the attached communication.

PTOL—90A (Rev. 04/07)



TEXAS INSTRUMENTS EX. 1002 - 277/615

Application No. » App|icant(s)

.10/459.797 LEATHER ET AL.
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Period for Reply
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Disposition of Claims

4)E Claim(s) fl,ifl, is/are pending in the application.

4a) Of the above claim(s) ' is/are withdrawn from consideration.

5)[:] Claim(s)_ is/are allowed.

6)X Claim(s) 1-7 10-22 24 and 25 is/are rejected.

)

)

7 I:] Claim(s) is/are objected to.

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

Application Papers

9)I:I The specification is objected to by the Examiner. A

10)l:| The drawing(s) filed on_ is/are: a)[:] accepted or b)I:I 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)[:l 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
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b)I:] Some * c)|:I None of: I -

Certified copies of the priority documents have been received.

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

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( )).

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

Attachment(s)

1) E Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) D Notice of Draflsperson's Patent Drawing Review (PTO-948) Paper No(s)/Mail Date.: .
3) E lnfonnation Disclosure Statement(s) (PTO/SBlO8) 5) I:I Notice of Informal Patent Application

Paper No(s)/Mail Date 11/28/07. 6) D Other: .
U.S. Patent and Trademark Office .
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Application/Control Number: 4
10/459,797

Art Unit: 2628

DETAILED ACTION

1 Information Disclosure Statement

1. Infonnation disclosure statement (IDS) submitted on November 28, 2007 was filed after

mailing date of application on June 12, 2003. Submission is in compliance with provisions of 37

CFR 1.97. Accordingly, information disclosure statement is being considered by the examiner.

‘Response to Arguments

2. App1icant’s arguments, see pages 9-11, filed November 28, 2007, with respect to the

rejection(s) of claim(s) 1-4, 7, 10, 12, 14, 20-22, and 25 under 35 U.S.C. 102(e)' and claims 5, 6,

l 1, 13, 15-19, and 24 under 35 U.S.C. 103(a) have been fully considered and are persuasive. So,

the rejection has been withdrawn. However, upon further consideration, a new ground(s) of

rejection is made in view of Furtner (USOO6778l 77Bl) and Maclnnis (USO06570579Bl).

3. ’ Applicant argues Perego (USO06864896B2) does not teach multi-graphics pipeline

circuitry on same chip nor memory controller on the same chip but instead teaches discrete

memory modules having separate and single graphics engines thereon. The memory controller

taught in Perego is not on a same chip nor is it part of the memory module (page 10).

' In reply, new grounds of rejection are made in view of Furtner and Maclnnis.

Claim Rejections - 35 USC § 103

' 4. » The follovxdng is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are
such that the subject matter as a whole would have been obvious at the time the invention was made to a person
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the
manner in which the invention was made.
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Application/Control Number: Page 3

10/459,797 '
Art Unit: 2628

V The factual inquiries set forth in Graham v. John Deere C0., 383 U.S. 1, 148 USPQ 459

(1966), that are applied for establishing a background for determining obviousness under 35

U.S.C. lO3(a) are summarized as follows:

Determining the scope and contents of the prior art.

Ascertaining the differences between the prior art and the claims at issue.

Resolving the level of ordinary skill in the pertinent art.

Considering objective evidence present in the application indicating obviousness -
or nonobviousness.

5. Claims 1-4, 6, 7, 10, 12, 14, and 17 are rejected under 35 U.S.C. 103(a) as being

unpatentable over Perego (US006864896B2) in view of Furtner (US006778177B 1), further in

View of Maclnnis (US006570579Bl). ‘

6. As per Claim 1, Perego teaches graphics processing circuit (300, Fig. 3; c. 3, 11. 61-63),

having at least 2 graphics pipelines (312) operative to process data in corresponding set of tiles

of repeating tile pattern corresponding to screen locations, respective one of at least two graphics

pipelines operative to process data in dedicated tile (c. 5, 11. 19-27, 38-44); and memory

controller (310, Fig. 3) in communication with at least 2 graphics pipelines (312), operative to

transfer pixel data between each of 15‘ pipeline and 2”’ pipeline and shared memories (314) (c. 3,

11. 65-67; c. 4, 11. 1-10, 48-65). Shared memories (314) are each part ofmain memory (c. 1, ll. 44-

54; c. 3, 11. 3-6), and so are considered to be one memory. Repeating tile pattern includes

horizontally and vertically repeating pattern of regions of square regions, as shown in Fig. 5 (c.

5, 11. 19-27, 38-44).

However, Perego does not teach that the graphics pipelines are on a same chip. However,

Furtner teaches that the graphics pipelines are on a same chip (c. 6, 11. 30-32).
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Application/Control Number:

10/459,797
Art Unit: 2628

It would have been obvious to one of ordinary skill in the art at the time of invention by

applicant to modify device ofPerego so graphics pipelines are on same chip as suggested by

Furtner. Placing plurality ofmodules on single chip takes up less space as compared to using

multiple chips, and this is well-known in the art.

However, Perego and Furtner do not teach memory controller is also on the same chip.

However, Maclnnis teaches memory controller (54) is on same chip (10) as graphics pipeline

(58), as shown in Fig. 2 (c. 4, ll. 65-67; c. 5, 11. 36-41; c. 6, 11. 10-13). This would be obvious for

same reasons given above.

7. As per Claim 2, Perego teaches square regions have two dimensional partitioning of

memory (c. 5, 11. 19-33). 5

8. As per Claim 3, Perego discloses that the memory is a frame buffer (c. 5, 11. 32-33).

9. As per Claim 4, Perego teaches each of at least two graphics pipelines includes front end

circuitry (308, Fig. 3) operative to generate pixel data corresponding to primitive to be rendered,

and back end circuitry (312), coupled to front end circuitry, operative to receive and process

portion ofpixel data (0. 3, ll. 64-c. 4, ll. 2; c. 5, 11. 19-44). In order for front end circuitry (308) to

generate pixel data, it must inherently receive vertex data.

10. As per Claim 6, Perego does not explicitly teach each tile of set of tiles has 16x16 pixel

array. But, Furtner teaches each tile of set of tiles has 16x16 pixel array (c. 11, 11. 45-48, 64-65).

It would have been obvious to one of ordinary skill in the art at the time of invention by

applicant to modify Perego so each tile of set of tiles further has 16x16 pixel array because

Furtner suggests depending on number of parallel image-rendering pipelines and depending on

memory organization, optimum tile size and shape can be selected (c. 11, ll. 45-48, 64-65), and
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so it would be obvious to modify tile size to be 16x16 pixels if that would be optimum tile size

for particular number of parallel image-rendering pipelines and particular memory organization.

11. . As per Claim 7, Perego teaches the at least two graphics pipelines (312, Fig. 3) separately

receive the pixel data from the front end circuitry (308) (c. 3, ll. 64-c. 4, ll. 2; c. 5, 11. 19-44).

12. As per Claim 10, Perego teaches first of at least two graphics pipelines (first rendering

engine of 312, Fig. 3) processes pixel data only inifirst set of tiles (tiles labeled “REO” in Fig. 5)

in repeating tile pattern (c. 5, 11. 23-44).

13. As per Claim 12, Perego teaches second of at least two graphics pipelines (second A

rendering engine of 312, Fig. 3) processes pixel data only in second set of tiles (tiles labeled

‘.‘REl"’ in Fig. 5) in repeating tile pattern (c. 5, 11. 23-44).

14. H As per Claim 14, Claim 14 is similar to Claims 4 and 10, except that Claim 14 is for a

third and fourth graphics pipeline. Perego teaches four graphics pipelines (c. 5, 11. 41-44). So

Claim 14 is rejected under the same rationale as Claims 4 and 10.

15. As per Claim 17, Perego does not teach 3”‘ and 4”‘ graphics pipelines are on separate

chips.‘ However, Furtner teaches 3'“ and 4”‘ pipelines are on separate chips (c. 6, 11. 47-51).

It would have been obvious to one of ordinary skill in the art at the time of‘invention by

applicant to modify Perego so pipelines are on separate chips because Furtner teaches this makes

system more configurable by being able to easily add more graphics pipelines to increase

performance (c. 6, 11. 29-30, 42-51).

16. Claims 5, 18, and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable over

Perego (US006864896B2), Furtner(USO06778177B1), and Maclnnis (USOO6570579B1) in View

of Kelleher (USO05794016A).
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17. As per Claim 5, Perego, Furtner, and Maclnnis are relied upon for teachings for Claim 4.

But, Perego, Furtner, and Maclnnis do not explicitly teach at each of at least two graphics

pipelines further includes scan converter, coupled to back end circuitry, operative to determine

portion of pixel data to be processed by back end circuitry.’ But, Kelleher teaches each of at least

two graphics pipelines (20A, 20B, Fig. 3; c. 3, 11. 22-23; c. 4, 11. 9-14) further includes scan

converter (update stage, Fig. 7), coupled to back end circuitry, operative to determine portion of

pixel data to be processed by back end circuitry (c. 8, 11. 52-61; c. 9, 11. 1-23; c. _6, ll. 26-28).

V It would have been obvious to one of ordinary skill in the art at the time of invention by

applicant to modify devices of Perego, Furtner, and Maclnnis so at each of at least two graphics

pipelines further includes a scan converter, coupled to the back end circuitry, operative to

' determine the portion of the pixel data to be processed by the back end circuitry because

Kelleher suggests scan converters are needed in order to define image data as array of pixels by

calculating pixel addresses (c. 9, 11. 1-23), as is well-known in the art.

18. As per Claim 18, Perego does not teach a bridge operable to transmit vertex data to each

of the first, second, third and fourth graphics pipelines. However, Kelleher discloses a bridge

(38, Fig. 3) operative to transmit vertex data to‘ each of the first (20A), second (20B), third (20C) A

and fourth (20N) graphics pipelines (c. 3, 11. 22-23; c. 4, 11. 9-14; c. 8, 11. 56-65; c. 3, 11. 46-50).

It would have been obvious to one of ordinary skill in the art at the time of invention by

applicant to modify Perego to include a bridge operable to transmit vertex data to each of the

first, second, third and fourth graphics pipelines as suggested by Kelleher because Kelleher

suggests the advantage of being able to convert the vertex data to pixel data in parallel, which

increases the efficiency of the graphics system (c. 2, 11. 31-35; c. 8, 11. 56-65; c. 9, 11. 1-23).
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19. As per Claim 24, Perego teaches graphics processing circuit (300, Fig. 3; c. 3, 11. 61-63),

having front end circuitry (308) operative to generate pixel data in response to primitive data for

primitive to be rendered (c. 5, ll. 19-23); first back end circuitry (first rendering engine 312),

coupled to front end circuitry 308, operative to process first portion of pixel data (labeled “REO”

in Fig. 5) in response to position coordinates; set of tiles of repeating tile pattern are to be

processed by first back end circuitry, repeating tile pattern including horizontally and vertically

repeating pattern of square regions, as shown in Fig. 5; second back end circuitry (second

rendering engine 312), coupled to front end circuitry 308, operative to process second portion of

pixel data (labeled “RE1” in Fig. 5) in response to position coordinates; set of tiles of repeating

tile pattern are to be processed by second back end circuitry (c. 3, ll. 63-c. 4, ll. 2; c. 5, 11. 19-44);

and memory controller (310), coupled to first and second back end circuitry (312) operative to

transmit and receive processed pixel data (c. 3, 11. 65-67; c. 4, 11. 1-53; c. 5, 11. 32-44).

However, Perego does not explicitly teach first scan converter and second scan converter.

However, Kelleher teaches first scan converter, coupled between front end circuitry (14, Fig. 3)

and first back end circuitry (update stage, Fig. 7 in 20A, Fig. 3), operative to determine which set

of tiles of repeating tile pattern are to be processed by first back end, circuitry (ci 3, ll. 22-23; c. 8,

11. 33-0. 9, ll. 23), and operative to provide position coordinates to first back end circuitry in

response to pixel data (c. 4, 11. 60-62; c. 8, 11. 52-65; c. 6, 11. 36-38); second scan converter,

coupled between front end circuitry and second back end circuitry (update stage, Fig. 7 in 20B,

Fig. 3), operative to determine which set of tiles of repeating tile pattern are to be processed by

second back end circuitry, and operative to provide position coordinates to second back end
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circuitry in response to pixel data (c. 3, 11. 22-23; c. 8, ll. 33-c. 9, ll. 23; c. 4, 11. 60-62; c. 8, ll. 52-

65; c. 6, 11. 36-38). This would be obvious for same reasons given in the rejection for Claim 5.

However, Perego and Kelleher do not teach front end circuitry, first back end circuitry,

first scan converter, second back end circuitry, and second scan converter are all on same chip.

However, Furtner teaches graphics pipelines are on same chip (c. 6, 11. 30-32). Front end

circuitry, first back end circuitry, and first scan converter of Perego-Kelleher combination make

up one graphics pipeline, and front end circuitry, second back end circuitry, and second scan

converter of Perego-Kelleher combination make up another graphics pipeline, as discussed

above. Since Furtner teaches graphics pipelines are on same chip, this teaching from Furtner can

be applied to Perego-Kelleher combination so front end circuitry, first back end circuitry, first

scan converter, second back end circuitry, and second scan converter are all on same chip. This

would be obvious for reasons for Claim 1.

However, Perego, Kelleher, and Furtner do not teach memory controller is also on the

same chip. However, Maclnnis teaches this limitation, as discussed in the rejection for Claim 1.

20. Claims 11, 13, 15, and 16 are rejected under 35 U.S.C. l03(a) as being unpatentable over

Perego (USOO6864896B2), Furtner (US006778l77B1), and Maclnnis (US006570579Bl) in view

of Kelleher (US005794016A), further in View of Hamburg (US005905506A).

Perego, Furtner, and Maclnnis are relied upon for teachings relative to Claim 10.

However, Perego, Furtner, and Maclnnis do not explicitly teach scan converter.

However, Kelleher teaches first of the at least two graphics pipe1ines\(20A, Fig.‘ 3; c. 3, 11. 22-23;

c. 4, 11. 9-14) further includes scan converter (84, Fig. 7), coupled to front end circuitry (80, 82)

and back end circuitry (c. 8, ll. 52-c. 9, ll. 23). Scan converter determines which groups of blocks
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52 within graphics memory 22 are allocated to and controlled by graphics pipelines (c. 8, ll. 52-

65; c. 6, 11. 26-28). Graphics memory is partitioned into plurality ofpixel blocks that are tiled in

x-and y-direction of graphics memory (c. 4, 11. 60-62). So, scan converter is inherently operative

to provide memory addresses or position coordinates of pixels within first set of tiles to be

processed by back end circuitry. This would be obvious for reasons for Claim 5'.

But, Perego, Furtner, Maclnnis, Kelleher do not explicitly teach using tile identification

data to indicate which tiles are to be processed. But, Hamburg teaches pixel identification line

for receiving tile identification data indicating which tiles are to be processed (c. 5, 11. 35-52).

It would have been obvious to one of ordinary skill in the art at the time of invention by

applicant to modify devices of Perego, Furtner, Maclnnis, and Kelleher to include using tile

identification data to indicate which tiles are to be processed because Hamburg suggests

advantage of using tile identification data to easily track storage locations of tile pixel data and

being able to easily retrieve data for particular image tile (c. 1, 11. 46-54).

21. Claim 19 is rejected under 35 U.S.C. l03(a) as being unpatentable over Perego

(US006864896B2), Furtner (USO06778177Bl), and Maclnnis (US006570579Bl) in view of

Kent (US 20030l64830A1).

I Perego, Furtner, and Maclnnis are relied on for teachings for Claim 17. Perego teaches

data includes polygon (c. 5, 11. 19-23). Furtner teaches third and fourth graphics pipelines are on.

separate chips (c. 6, 11. 47-51), as discussed for Claim 17.

But, Perego, Furtner, and Maclnnis do not teach creating bounding box around polygon

and each corner of bounding box is checked against super tile that belongs to each separate chip

and if bounding box does not overlap any of super tiles associated with separate chip, then
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processing circuit rejects whole polygon and processes next one. But, Kent teaches graphics

pipeline [0006] calculates bounding box of primitive and testing this against VisRect. If

bounding box of primitive is contained in other PlO’s super tile the primitive is discarded at this

stage [0129]. Primitive can be polygon [0088]. Method used is to calculate distance from each

subpixel sample point in point’s bounding box to point’s center and compare this to point’s

radius. Subpixel sample points with distance greater than radius do not contribute to pixel’s

coverage. Cost of this is kept low by only allowing small radius points hence distance calculation

is a small multiply and by taking a cycle per subpixel sample per pixel within bounding box

[O144]. Since method calculates distance from each subpixel sample point in point’s bounding

box, this must include all comers of bounding box. So, Kent teaches data includes polygon and

graphics pipeline creates bounding box around polygon and wherein each corner of bounding

box is checkedagainst super tile that belongs to graphics pipeline and if bounding box does not

overlap any of super tiles, ‘then processing circuit rejects whole polygon and processes next one.

It would have been obvious to one of ordinary skill in the art at the time of invention by

applicant to modify Perego, Furtner, and Maclnnis to include bounding box as because Kent

suggests processing super tiles one at a time in order to hide page break costs [Ol29, 0051].

22. . Claims 20-22 and 25 are rejected under 35 U.S.C. l03(a) as being unpatentable over

Perego (US006864896B2) in view of Furtner (US006778177B1).

23. As per Claim 20, Perego teaches graphics processing method, comprising generating

pixel data (c. 5, 11. 19-25), which is inherently generated in response to received vertex data;

determining pixels within set of tiles of repeating tile pattern corresponding to screen locations to

be processed by corresponding one of at least two graphics pipelines (312, Fig. 3) in response to
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pixel data, repeating tile pattern including horizontally and vertically repeating pattern of square

regions, as shown in Fig. 5; performing pixel operations on pixels within determined set of tiles

by corresponding one of at least two graphics pipelines (c. 5, 11. 19-44); and transmitting

processed pixels to memory controller (310), wherein at least two graphics pipelines share

memory controller (c. 3, ll. 65-c. 4, ll. 25; c. 5, 11. 31-44).

However, Perego does not teach that the graphics pipelines are on a same chip. However,

Furtner teaches graphics pipelines are on a same chip (c. 6,11. 30-32), as discussed for Claim 1.

24. As per Claim 21, Perego teaches determining pixels within set of tiles of repeating tile

pattern to be processed further comprises determining set of tiles that corresponding graphics

pipeline is responsible for (c. 5, 11. 19-50).

25. -As per Claim 22, Perego teaches determining pixels within set of tiles of repeating tile

pattern to be processed comprises providing position coordinates of pixels within determined set

of tiles to be processed to corresponding one of at least two graphics pipelines (c. 5, 11. 19-44).

26. A As per Claim 25, Perego teaches graphics processing circuit (300, Fig. 3; c. 3, 11. 61-63)

having at least two graphics pipelines (312) operative to process data in corresponding set of tiles

of repeating tile pattern corresponding to screen locations, respective one of at least two graphics

pipelines operative to process data in a dedicated tile (c. 5, 11. 19-27, 38-44), wherein the

repeating tile pattern includes a horizontally and vertically repeating pattern of regions of square

regions, as shown in Fig. 5 (c. 5, 11. 19-27, 38-44).

However, Perego does not teachithat the graphics pipelines are on a same chip. However,

Furtner teaches graphics pipelines are on a same chip (c. 6, 11. 30-32), as discussed for Claim 1.
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Conclusion

Applicant's amendment necessitated the new ground(s) of rejection presented in this

Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP §.706.07(a).

Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to final action is set to expire THREE MONTHS

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

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

THREE-MONTH shortened statutory period, then the shortened statutory period will expire on

the date the advisory action is mailed, and any extension fee pursuant to 37 CFR l.136(a) will be

calculated from the mailing date of the advisory action. In no event, however, will the statutory

period for reply expire later than SIX MONTHS from the date of this final action. I

. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Joni Hsu whose telephone number is 571-272-7785. The

examiner can normally be reached on M-F ’8am-5pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Kee Tung can be reached on 571-272-7794. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the Patent

Application Information Retrieval (PAIR) system. Status information for published applications

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished

applications is available through Private PAIR only. For more information about the PAIR

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll—free). If you would

like assistance from a USPTO Customer Service Representative or access to the automated

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

JH

KEE |\/I.TL,JNG

SUPERVGSORY PATENT EXAMINER
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Applicants: Mark M. Leather et al. Examiner: Joni Hsu

Serial No.: 10/459,797 Art Unit: 2628

Filing Date: June 12, 2003 Our File No.: 00l00.02.0053
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PRELIMINARY AMENDMENT

Dear Sir:

In response to the Final Office Action mailed February 4, 2008, Applicants submit a

Request for Continued Examination, petition for a two month extension of time and submit the

following preliminary amcndmcnt.

Amendments to the Claims begin on page 2 of this paper.
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Amendments to the Claims:

Re-write the claims as set forth below. This listing of claims will replace all prior versions and

listings, of claims in the application:

Listing of Claims:

1. (previously presented) A graphics processing circuit, comprising:

at least two graphics pipelines on a same chip operative to process data in a

corresponding set of tiles of a repeating tile pattern corresponding to screen locations, a

respective one of the at least two graphics pipelines operative to process data in a dedicated tile;

and

a memory controller on the chip in communication with the at least two graphics

pipelines, operative to transfer pixel data between each of a first pipeline and a second pipeline

and a memory;

wherein the repeating tile pattern includes a horizontally and vertically repeating pattern

of square regions.

2. (original) The graphics processing circuit of claim 1, wherein the square regions

comprise a two dimensional partitioning of memory.

3. (original) The graphics processing circuit of claim 2, wherein the memory is a frame

buffer.

4. (original) The graphics processing circuit of claim 1, wherein each of the at least two

graphics pipelines further includes front end circuitry operative to receive vertex data and

generate pixel data corresponding to a primitive to be rendered, and back end circuitry, coupled

to the front end circuitry, operative to receive and process a portion of the pixel data.
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5. (original) The graphics processing circuit of claim 4, wherein each of the at least two

graphics pipelines further includes a scan converter, coupled to the back end circuitry, operative

to detennine the portion of the pixel data to be processed by the back end circuitry.

6. (original) The graphics processing circuit of claim 1, wherein each tile of the set of

tiles further comprises a 16x16 pixel array.

7. (original) The graphics processing circuit of claim 4, wherein the at least two graphics

pipelines separately receive the pixel data from the front end circuitry.

8. (canceled)

9. (canceled)

10. (currently amended) The graphics processing circuit of claim [[4]]Z, wherein a first

of the at least two graphics pipelines processes the pixel data only in a first set of tiles in the

repeating tile pattern.

11. (original) The graphics processing circuit of claim 10, wherein the first of the at

least two graphics pipelines further includes a scan converter, coupled to the front end circuitry

and the back end circuitry, operative to provide position coordinates of the pixels within the first

set of tiles to be processed by the back end circuitry, the scan converter including a pixel

identification line for receiving tile identification data indicating which of the set of tiles is to be

processed by the back end circuitry.
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l2. (previously presented) The graphics processing circuit of claim 1, wherein a second

of the at least two graphics pipelines processes the data only in a second set of tiles in the

repeating tile pattern.

13. (previously presented) The graphics processing circuit of claim 12, wherein the

second of the at least two graphics pipelines further includes a scan converter, coupled to front

end circuitry and back end circuitry, operative to provide position coordinates of the pixels

within the second set of tiles to be processed by the back end circuitry, the scan converter

including a pixel identification line for receiving tile identification data indicating which of the

set of tiles is to be processed by the back end circuitry.

14. (original) The graphics processing circuit of claim l including a third graphics

pipeline and a fourth graphics pipeline, wherein the third graphics pipeline includes front end

circuitry operative to receive vertex data and generate pixel data corresponding to a primitive to

be rendered, and back end circuitry, coupled to the front end circuitry, operative to receive and

process the pixel data in a third set of tiles in the repeating tile pattern, and wherein the fourth

graphics pipeline includes front end circuitry operative to receive vertex data and generate pixel

data corresponding to a primitive to be rendered, and back end circuitry, coupled to the front end

circuitry, operative to receive and process the pixel data in a fourth set of tiles in the repeating

tile pattern.

15. (original) The graphics processing circuit of claim 14, wherein the third graphics

pipeline further includes a scan converter, coupled to the front end circuitry and the back end

circuitry, operative to provide position coordinates of the pixels within the third set of tiles to be

processed by the back end circuitry, the scan converter including a pixel identification line for
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receiving tile identification data indicating which of the sets of tiles is to be processed by the

back end circuitry.

16. (original) The graphics processing circuit of claim l4, wherein the fourth graphics

pipeline fiirther includes a scan converter, coupled to the front end circuitry and the back end

circuitry, operative to provide position coordinates of the pixels within the fourth set of tiles to

be processed by the back end circuitry, the scan converter including a pixel identification line for

receiving tile identification data indicating which of the sets of tiles is to be processed by the

back end circuitry.

17. (original) The graphics processing circuit of claim 14, wherein the third and fourth

graphics pipelines are on separate chips.

18. (original) The graphics processing circuit of claim 14, further including a bridge

operative to transmit vertex data to each of the first, second, third and fourth graphics pipelines.

19. (original) The graphics processing circuit of claim 17 wherein the data includes a

polygon and wherein each separate chip creates a bounding box around the polygon and wherein

each corner of the bounding box is checked against a super tile that belongs to each separate chip

and wherein if the bounding box does not overlap any of the super tiles associated with a

separate chip, then the processing circuit rejects the whole polygon and processes a next one.

20. (previously presented) A graphics processing method, comprising:

receiving vertex data for a primitive to be rendered;

generating pixel data in response to the vertex data;

CHICAGO/#181 1662.1



TEXAS INSTRUMENTS EX. 1002 - 302/615

determining the pixels within a set of tiles of a repeating tile pattern corresponding to

screen locations to be processed by a corresponding one of at least two graphics pipelines on a

same chip in response to the pixel data, the repeating tile pattern including a horizontally and

vertically repeating pattern of square regions;

performing pixel operations on the pixels within the determined set of tiles by the

corresponding one of the at least two graphics pipelines; and

transmitting the processed pixels to a memory controller, wherein the at least two

graphics pipelines share the memory controller.

21. (original) The graphics processing method of claim 20, wherein determining the

pixels within a set of tiles of the repeating tile pattern to be processed further comprises

determining the set of tiles that the corresponding graphics pipeline is responsible for.

22. (original) The graphics processing method of claim 20, wherein determining the

pixels within a set of tiles of the repeating tile pattern to be processed further comprises

providing position coordinates of the pixels within the determined set of tiles to be processed to

the corresponding one of the at least two graphics pipelines.

23. (canceled)

24. (previously presented) A graphics processing circuit, comprising:

front end circuitry on a chip operative to generate pixel data in response to primitive data

for a primitive to be rendered;

first back end circuitry on the chip, coupled to the front end circuitry, operative to process

a first portion of the pixel data in response to position coordinates;
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a first scan converter on the chip, coupled between the front end circuitry and the first

back end circuitry, operative to determine which set of tiles of a repeating tile pattern are to be

processed by the first back end circuitry, the repeating tile pattern including a horizontally and

vertically repeating pattern of square regions, and operative to provide the position coordinates to

the first back end circuitry in response to the pixel data;

second back end circuitry on the chip, coupled to the front end circuitry, operative to

process a second portion of the pixel data in response to position coordinates;

a second scan convcrtcr on thc chip, couplcd bctwccn thc front cnd circuitry and thc

second back end circuitry, operative to determine which set of tiles of the repeating tile pattern

are to be processed by the second back end circuitry, and operative to provide the position

coordinates to the second back end circuitry in response to the pixel data; and

a memory controller on the chip, coupled to the first and second back end circuitry

operative to transmit and receive the processed pixel data.

25. (previously presented) A graphics processing circuit, comprising:

at least two graphics pipelines on a chip operative to process data in a corresponding set

of tiles of a repeating tile pattern corresponding to screen locations, a respective one of the at

lcast two graphics pipclincs operative to process data in a dedicated tilc, wherein the rcpcating

tile pattern includes a horizontally and vertically repeating pattern of regions;

wherein the horizontally and vertically repeating pattern of regions include NxM number

of pixels.

26. (canceled)
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REMARKS

Applicants respectfully traverse and request reconsideration.

Claims 1-4, 6, 7, l0, 12, 14 and 17 stand rejected under 35 U.S.C. § l03(a) as allegedly

being unpatentable over Perego in View of Furtner, further in View of U.S. Patent No. 6,570,579

(Maclnnis). Applicants wish to thank the Examiner for reconsideration in view of the prior

remarks. As a result, this is a new ground of rejection. Applicants respectfully traverse however

based on the actual teachings of the references since the alleged combination would actually

result in the inoperability of the primary Perego reference. Combining teachings that render the

operation of a reference inoperable is not a prima facia case of obviousness. As such, Applicants

respectfully submit that the claims are in condition for allowance.

For example, Perego requires multiple discrete memory modules each with its own

rendering engine and each with its own memory and shared main memory. Perego teaches an

opposite approach from that claimed by Applicants. Perego requires interconnecting modules

that can allow variable scalability in addition to requiring shared memory controllers. In

addition, a separate memory controller is described as being a part of a different and separate

memory controller subsystern/CPU 302 that is coupled “to four distinct memory modules 304”.

(Sec column 4, lines 26-36). Perego fiirther describes that the memory controller/graphics

controller is responsible for distributing particular processing tasks to the different rendering

engines on different discrete memory modules.

It is alleged however that placing a plurality of modules on a single chip is taught in

Furtner, and modifying Perego accordingly would be proper. However, Perego requires multiple

discrete memory modules each with its own rendering engine and each with its own memory.

Placing rendering engines 312 onto a single chip would require redesign of the memory graphics

controller and CPU memory subsystem as well as each individual module of Perego. Applicants
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respectfully submit that the alleged motivation, namely that placing a plurality of modules on a

single chip takes up less space is not applicable in this instance as to Perego since it would render

the Perego system inoperable for its intended purpose since Perego teaches a scalable module

system and unified memory architecture with a memory controller coupled to multiple modules

(see Abstract). Perego teaches an opposite approach from that claimed by Applicants where

interconnecting modules can allow variable scalability in addition to requiring shared memory

controllers. As such, the motivation does not appear to be applicable to the teachings of Perego.

In fact, modifying Perego as suggested would render Perego inoperable for its intended purpose.

For these reasons alone, the claims are in condition for allowance.

Moreover, not only does Furtner fail to teach the claimed subject matter, but the office

action also attempts to combine the teachings of Maclnnis as a further level of consolidation.

However, Applicants respectfully submit that again the teachings of the references cannot be

ignored. As noted above, the combination of Perego, Maclnnis and Furtner would change the

operation of Perego to the point where it would be inoperable for its intended purpose. As such,

further combination would further render the Perego operation unusable for its intended

purposes. Accordingly, Applicants respectfully request reconsideration and respectfully submit

that the claims are in condition for allowance.

Applicants respectfully reassert the relevant remarks made above with respect to the

independent claims and as such, the independent claims are in condition for allowance.

The dependent claims add additional novel and non-obvious subject matter. For

example, as to claim 4, the claim requires that each of the two graphics pipelines on a same chip

include front end circuitry that receives vertex data and generates pixel data corresponding to a

primitive to be rendered. The office action cites the CPU 308 as being the front end circuitry in
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Perego. However as claimed, the multiple graphics pipelines on the same chip include the front

end circuitry, and not a separate CPU that passes information through a graphics controller as

taught in Perego. Accordingly, Applicants respectfully submit that this claim is also in condition

for allowance. The other dependent claims add additional novel and non—obvious subject matter.

Claims 5, 18, and 24 stand rejected under 35 U.S.C. § l03(a) as being unpatentable over

Perego in View of Kelleher. Claim 24 requires front end circuitry on a chip and first and second

backend circuitry on the chip. The first and second backend circuitry processes different

portions of the pixel data in response to position coordinates. A memory controller on the same

chip is also coupled to the first and second backend circuitry. In this example, common front

end circuitry is used on a chip for multiple backend operations. Again, the Perego reference

illustrates a completely different structure and does not describe multiple backend circuitry on a

common chip nor common front end circuitry and memory controller on a common chip as

claimed. As such, the claim is also in condition for allowance. Also, these claims add additional

novel and non-obvious subject matter.

Claims 11, 13, 15 and 16 stand rejected under 35 U.S.C. § l03(a) as allegedly being

unpatentable over Perego, Furtner, and Maclnnis in View of Kelleher, further in view of

Hamburg. A fourth reference has been added in an attempt to render these claims obvious.

Applicants respectfully reassert the remarks made above with respect to the Perego, Further and

Maclnnis references and as such, these claims are also believed to be in condition for allowance.

Claim 19 stands rejected under 35 U.S.C. § l03(a) as allegedly being unpatentable over

Perego, Furtner, and Maclnnis in view of Kent. Applicants respectfully reassert the relevant

remarks made above and as such, this claim is also in condition for allowance.
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Claims 20-22 and 25 stand rejected under 35 U.S.C. § l03(a) as allegedly being

unpatentable over Perego in view of Furtner. Applicants respectfully reassert the remarks made

above with respect to Perego and Furtner and as such, these claims are also in condition for

allowance.

Applicants respectfully submit that the claims are in condition for allowance and

respectfully request that a timely Notice of Allowance be issued in this case. The Examiner is

invited to contact the below listed attorney if the Examiner believes that a telephone conference

will advance the prosecution of this application.

Respectfully submitted,

Date: July 3, 2008 By: /Christopher J. Reckamp/

Christopher J. Reckamp

Registration No. 34,414
Vedder Price P.C.

222 North LaSalle Street, Suite 2600

Chicago, Illinois 60601

phone: (312) 609-7599

fax: (312) 609-5005
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DETAILED ACTION

Continued Examination Under 37 CFR I. I I4

1. A request for continued examination under 37 CFR 1.114, including the fee set forth in

37 CFR l.17(e), was filed in this application after final rejection. Since this application is

eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR l.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 July 3, 2008 has been entered.

Response to Arguments

2. Applicant's arguments filed July 3, 2008 have been fully considered but they are not

persuasive.

3. Applicant argues that the alleged motivation for modifying Perego (US006864896B2)

with Furtner’s (US006778177B1) teaching ofplacing a plurality of modules on a single chip,

namely that placing a plurality ofmodules on a single chip takes up less space is not applicable

in this instance as to Perego since it would render the Perego system inoperable for its intended

purpose since Perego teaches a scalable module system and unified memory architecture with a

memory controller coupled to multiple modules (p. 8-9).

In reply, the Examiner disagrees. Perego actually describes that it is advantageous to

integrate a plurality of subsystems into a single integrated circuit. Perego describes

“improvements in integrated circuit design and manufacturing technologies allow higher levels

of integration, thereby allowing an increasing number of subsystems to be integrated into a

single device. This increased integration reduces the total number of components in a system”

(col. 1, lines 34-39). Since Perego describes that it is advantageous to integrate a plurality of
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subsystems into a single integrated circuit, implementing the teaching of placing the plurality of

graphics pipclincs on a single chip as taught by Furtner (col. 6, lines 30-32) into the Pcrcgo

system would not render the Perego system inoperable for its intended purpose.

4. Applicant argues combination of Perego, Maclnnis (US006570579B1) and Furtner would

change operation of Perego to point Where it would be inoperable for its intended purpose (p. 9).

In reply, Examiner disagrees. Maclnnis is used for its teaching of having memory

controller on same chip as graphics pipeline (col. 4, lines 65-67; col. 5, lines 36-41; col. 6, lines

10-13). Perego teaches it is advantageous to integrate a plurality of subsystems into a single

integrated circuit (col. 1, lines 34-39), as discussed above. Perego also goes on to describe “As

subsystems with high memory performance requirements (such as graphics subsystems) are

combined with the traditional main memory controller, the resulting architecture may provide a

single high-performance main memory interface” (col. 1, lines 39-43). So, implementing the

teaching of having memory controller on same chip as a graphics pipeline as taught by Maclnnis

into the Perego system would not render the Perego system inoperable for its intended purpose.

5. As per Claim 4, Applicant argues that as claimed, the multiple graphics pipelines on the

same chip include the front end circuitry, and not a separate CPU that passes information through

a graphics controller as taught in Perego (p. 9-10).

In reply, Examiner points out that Claim 4 does not recite that multiple graphics pipelines

are on same chip, and that is Why this limitation is not addressed in rejection for Claim 4. This

limitation is addressed in the rejection for Claim 1, and Furtner is used to teach this limitation.

6. As per Claim 24, Applicant argues Perego does not teach multiple backend circuitry on

common chip nor common front end circuitry and memory controller on common chip (p. 10).
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In reply, Examiner points out Furtner and Maclnnis are used to teach these limitations.

Claim Rejections - 35 USC § 103

7. The following is a quotation of 35 U.S.C. l03(a) which forms the basis for all

obviousness rejections set forth in this Office action:

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

8. The factual inquiries set forth in Graham V. John Deere C0., 383 U.S. 1, 148 USPQ 459

(1966), that are applied for establishing a background for determining obviousness under 35

U.S.C. l03(a) are summarized as follows:

Determining the scope and contents of the prior art.

Ascertaining the differences between the prior art and the claims at issue.

Resolving the level of ordinary skill in the pertinent art.

Considering objective evidence present in the application indicating obviousness
or nonobviousness.

9. Claims 1-4, 6, 7, 10, 12, 14, and 17 are rejected under 35 U.S.C. l03(a) as being

unpatentable over Perego (US006864896B2) in view of Furtner (US006778177B1), further in

View of Maclnnis (US006570579Bl).

10. As per Claim 1, Perego teaches graphics processing circuit (300, Fig. 3; col. 3, lines 61-

63) having at least 2 graphics pipelines (312) operative to process data in corresponding set of

tiles of repeating tile pattern corresponding to screen locations, respective one of at least two

graphics pipelines operative to process data in dedicated tile (col. 5, lines 19-27, 38-44); and

memory controller (310, Fig. 3) in communication with at least 2 graphics pipelines (312),

operative to transfer pixel data between each of 15‘ pipeline and 2nd pipeline and shared memories

(314) (col. 3, lines 65-67; col. 4, lines 1-10, 48-65). Shared memories (314) are each part ofmain
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memory (col. 1, lines 44-54; col. 3, lines 3-6), and so are considered to be one memory.

Repeating tile pattern includes horizontally and vertically repeating pattern of regions of square

regions, as shown in Fig. 5 (col. 5, lines 19-27, 38-44). Perego describes “Improvements in

integrated circuit design and manufacturing technologies allow higher levels of integration,

thereby allowing an increasing number of subsystems to be integrated into a single device. This

increased integration reduces the total number of components in a system, such as a computer

system. As subsystems with high memory perfonnance requirements (such as graphics

subsystems) are combined with the traditional main memory controller, the resulting architecture

may provide a single high-perforrnance main memory interface” (col. 1, lines 34-43).

However, Perego does not expressly teach graphics pipelines (312) are on a same chip.

However, Furtner teaches that the graphics pipelines are on a same chip (col. 6, lines 30-32).

It would have been obvious to one of ordinary skill in the art at the time of invention by

applicant to modify device of Perego so graphics pipelines are on same chip as suggested by

Furtner. Placing plurality of modules on single chip takes up less space as compared to using

multiple chips, and this is well-known in the art.

However, Perego and Furtner do not expressly teach memory controller is also on the

same chip. However, Maclnnis teaches memory controller (54) is on same chip (10) as graphics

pipeline (58), as shown in Fig. 2 (col. 4, lines 65-67; col. 5, lines 36-41; col. 6, lines 10-13). This

would be obvious for same reasons given above.

11. As per Claim 2, Perego teaches square regions have two dimensional partitioning of

memory (col. 5, lines 19-33).

12. As per Claim 3, Perego discloses that the memory is a frame buffer (col. 5, lines 32-33).
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13. As per Claim 4, Perego teaches each of at least two graphics pipelines includes front end

circuitry (308, Fig. 3) operative to generate pixel data corresponding to primitive to be rendered,

and back end circuitry (312), coupled to front end circuitry, operative to receive and process

portion ofpixel data (col. 3, line 64-col. 4, line 2; col. 5, lines 19-44). In order for front end

circuitry (308) to generate pixel data, it must receive Vertex data.

14. As per Claim 6, Perego does not expressly teach each tile of set of tiles has 16x16 pixel

array. But, Furtner teaches this limitation (col. 11, lines 45-48, 64-65).

It would have been obvious to one of ordinary skill in the art at the time of invention by

applicant to modify Perego so each tile of set of tiles further has 16x16 pixel array because

Furtner suggests depending on number of parallel image-rendering pipelines and depending on

memory organization, optimum tile size and shape can be selected (col. 11, lines 45-48, 64-65),

and so it would be obvious to modify tile size to be 16x16 pixels if that would be optimum tile

size for particular number of parallel image-rendering pipelines and particular memory

organization.

15. As per Claim 7, Perego teaches the at least two graphics pipelines (312, Fig. 3) separately

receive pixel data from front end circuitry (308) (col. 3, line 64-col. 4, line 2; col. 5, lines 19-44).

16. As per Claim 10, Perego teaches first of at least two graphics pipelines (first rendering

engine of 312, Fig. 3) processes pixel data only in first set of tiles (tiles labeled “REO” in Fig. 5)

in repeating tile pattern (col. 5, lines 23-44).

17. As per Claim 12, Perego teaches second of at least two graphics pipelines (second

rendering engine of3 I 2, Fig. 3) processes pixel data only in second set oftiles (tiles labeled

“RE1” in Fig. 5) in repeating tile pattern (col. 5, lines 23-44).
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l8. As per Claim 14, Claim 14 is similar to Claims 4 and 10, except that Claim 14 is for a

third and fourth graphics pipeline. Perego teaches four graphics pipelines (col. 5, lines 41-44).

So Claim 14 is rejected under the same rationale as Claims 4 and 10.

l9. As per Claim 17, Perego does not teach 3rd and 4th graphics pipelines are on separate

chips. However, Furtner teaches 3rd and 4th pipelines are on separate chips (col. 6, lines 47-51).

It would have been obvious to one of ordinary skill in the art at the time of invention by

applicant to modify Perego so pipelines are on separate chips because Furtner teaches this makes

system more configurable by being able to easily add more graphics pipelines to increase

performance (col. 6, lines 29-30, 42-51).

20. Claims 5, 18, and 24 are rejected under 35 U.S.C. l03(a) as being unpatentable over

Perego (US006864896B2) in view of Furtner (US006778177Bl), further in view of Maclnnis

(US006570579Bl), further in view of Kelleher (US005794016A).

21. As per Claim 5, Perego, Furtner, and Maclnnis are relied upon for teachings for Claim 4.

But, Perego, Furtner, and Maclnnis do not explicitly teach at each of 2 graphics pipelines

includes scan converter, coupled to back end circuitry, operative to determine portion ofpixel

data to be processed by back end circuitry. But, Kelleher teaches each of at least 2 graphics

pipelines (20A, 20B, Fig. 3; col. 3, lines 22-23; col. 4, lines 9-l4) includes scan converter

(update stage, Fig. 7), coupled to back end circuitry, operative to determine portion of pixel data

to be processed by back end circuitry (col. 8, lines 52-61; col. 9, lines l-23; col. 6, lines 26-28).

It would have been obvious to one of ordinary skill in the art at the time of invention by

applicant to modify devices of Perego, Furtner, and Maclnnis so at each of at least two graphics

pipelines further includes a scan converter, coupled to the back end circuitry, operative to
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determine the portion of the pixel data to be processed by the back end circuitry because

Kcllchcr suggests scan converters are needed in order to define image data as array of pixels by

calculating pixel addresses (col. 9, lines 1-23), as is well-known in the art.

22. As per Claim 18, Perego does not teach a bridge operable to transmit vertex data to each

of the 1“, 2nd, 3“! and 4th graphics pipelines. But, Kelleher teaches a bridge (38, Fig. 3) operative

to transmit vertex data to each of the first (20A), second (20B), third (20C) and fourth (20N)

graphics pipelines (col. 3, lines 22-23; col. 4, lines 9-14; col. 8, lines 56-65; col. 3, lines 46-50).

lt would have been obvious to one of ordinary skill in the art at the time ofinvention by

applicant to modify Perego to include a bridge operable to transmit vertex data to each of the

first, second, third and fourth graphics pipelines because Kelleher suggests the advantage of

being able to convert the vertex data to pixel data in parallel, which increases the efficiency of

the graphics system (col. 2, lines 31-35; col. 8, lines 56-65; col. 9, lines 1-23).

23. As per Claim 24, Perego teaches graphics processing circuit (300, Fig. 3; col. 3, lines 61-

63), having front end circuitry (308) operative to generate pixel data in response to primitive data

for primitive to be rendered (col. 5, lines 19-23); 1“ back end circuitry (151 rendering engine 312),

coupled to front end circuitry 308, operative to process 1“ portion ofpixel data (labeled “REO” in

Fig. 5) in response to position coordinates; set of tiles of repeating tile pattern are to be processed

by 1st back end circuitry, repeating tile pattern including horizontally and vertically repeating

pattern of square regions, as shown in Fig. 5; 2nd back end circuitry (second rendering engine

312), coupled to front end circuitry 308, operative to process 2nd portion of pixel data (labeled

“RE1” in Fig. 5) in response to position coordinates; set of tiles of repeating tile pattern are to be

processed by 2nd back end circuitry (col. 3, line 63-001. 4, line 2; col. 5, lines 19-44); and
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memory controller (310), coupled to 15‘ and 2nd back end circuitry (312) operative to transmit and

receive processed pixel data (col. 3, lines 65-67; col. 4, lines 1-53; col. 5, lines 32-44). Pcrcgo

describes “Improvements in integrated circuit design and manufacturing technologies allow

higher levels of integration, thereby allowing an increasing number of subsystems to be

integrated into a single device. This increased integration reduces the total number of

components in a system, such as a computer system. As subsystems with high memory

perfonnance requirements (such as graphics subsystems) are combined with the traditional main

memory controller, the resulting architecture may provide a single high-performance main

memory interface” (col. 1, lines 34-43).

However, Perego does not explicitly teach first scan converter and second scan converter.

However, Kelleher teaches first scan converter, coupled between front end circuitry (14, Fig. 3)

and first back end circuitry (update stage, Fig. 7 in 20A, Fig. 3), operative to determine which set

of tiles of repeating tile pattern are to be processed by first back end circuitry (col. 3, lines 22-23;

col. 8, lines 33-col. 9, lines 23), and operative to provide position coordinates to first back end

circuitry in response to pixel data (col. 4, lines 60-62; col. 8, lines 52-65; col. 6, lines 36-38);

second scan converter, coupled between front end circuitry and second back end circuitry

(update stage, Fig. 7 in 20B, Fig. 3), operative to determine which set of tiles of repeating tile

pattern are to be processed by second back end circuitry, and operative to provide position

coordinates to second back end circuitry in response to pixel data (col. 3, lines 22-23; col. 8, line

33-col. 9, line 23; col. 4, lines 60-62; col. 8, lines 52-65; col. 6, lines 36-38). This would be

obvious for same reasons given in the rejection for Claim 5.
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However, Perego and Kelleher do not expressly teach front end circuitry, first back end

circuitry, first scan convcrtcr, sccond back end circuitry, and second scan convcrtcr are all on

same chip. However, Furtner teaches graphics pipelines are on same chip (col. 6, lines 30-32).

Front end circuitry, first back end circuitry, and first scan converter of Perego—Kelleher

combination make up one graphics pipeline, and front end circuitry, second back end circuitry,

and second scan converter of Perego-Kelleher combination make up another graphics pipeline,

as discussed above. Since Furtner teaches graphics pipelines are on same chip, this teaching from

Furtner can be applied to Perego-Kelleher combination so front end circuitry, first back end

circuitry, first scan converter, second back end circuitry, and second scan converter are all on

same chip. This would be obvious for reasons for Claim 1.

However, Perego, Kelleher, and Furtner do not expressly teach memory controller is also

on the same chip. However, Maclnnis teaches this limitation, as discussed for Claim 1.

24. Claims 11, 13, 15, and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over

Perego (US006864896B2), in view of Furtner (US006778 I 77Bl), further in view ofMacInnis

(US006570579B1), fiirther in View of Kelleher (US005794016A), further in view of Hamburg

(US005905506A).

Perego, Furtner, and Maclnnis are relied upon for teachings relative to Claim 10.

However, Perego, Furtner, and Maclnnis do not explicitly teach scan converter.

However, Kelleher teaches first of the at least two graphics pipelines (20A, Fig. 3; col. 3, lines

22-23; col. 4, lines 9-14) further includes scan converter (84, Fig. 7), coupled to front end

circuitry (80, 82) and back end circuitry (col. 8, lines 52-001. 9, lines 23). Scan converter

determines which groups of blocks 52 within graphics memory 22 are allocated to and controlled
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by graphics pipelines (col. 8, lines 52-65; col. 6, lines 26-28). Graphics memory is partitioned

into plurality ofpixel blocks that are tiled in x-and y-direction of graphics memory (col. 4, lines

60-62). So, scan converter is inherently operative to provide memory addresses or position

coordinates ofpixels within first set of tiles to be processed by back end circuitry. This would be

obvious for the same reasons given in the rejection for Claim 5.

But, Perego, Furtner, Maclnnis, and Kelleher do not expressly teach using tile

identification data to indicate which tiles are to be processed. But, Hamburg teaches pixel

identification line for receiving tile identification data indicating which tiles are to be processed

(col. 5, lines 35-52).

It would have been obvious to one of ordinary skill in the art at the time of invention by

applicant to modify devices of Perego, Furtner, Maclnnis, and Kelleher to include using tile

identification data to indicate which tiles are to be processed because Hamburg suggests

advantage ofusing tile identification data to easily track storage locations of tile pixel data and

being able to easily retrieve data for particular image tile (col. 1, lines 46-54).

25. Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Perego

(US006864896B2) in view of Furtner (US006778l77B1), further in View of Maclnnis

(US006570579B1), filI‘1l1CI' in view of Kent (US 20030164830A1).

Perego, Furtner, and Maclnnis are relied on for teachings for Claim 17. Perego teaches

data includes polygon (col. 5, lines 19-23). Furtner teaches third and fourth graphics pipelines

are on separate chips (col. 6, lines 47-51), as discussed for Claim 17.

But, Perego, Furtner, and Maclnnis do not teach creating bounding box around polygon

and each comer of bounding box is checked against super tile that belongs to each separate chip
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and if bounding box does not overlap any of super tiles associated with separate chip, then

processing circuit rejects whole polygon and processes next one. But, Kent teaches graphics

pipeline [0006] calculates bounding box of primitive and testing this against VisRect. If

bounding box ofprimitive is contained in other P10’s super tile the primitive is discarded at this

stage [0l29]. Primitive can be polygon [0088]. Method used is to calculate distance from each

subpixel sample point in point’s bounding box to point’s center and compare this to point’s

radius. Subpixel sample points with distance greater than radius do not contribute to pixel’s

coverage. Cost of this is kept low by only allowing small radius points hence distance calculation

is a small multiply and by taking a cycle per subpixel sample per pixel within bounding box

[0l44]. Since method calculates distance from each subpixel sample point in point’s bounding

box, this must include all comers of bounding box. So, Kent teaches data includes polygon and

graphics pipeline creates bounding box around polygon and wherein each corner of bounding

box is checked against super tile that belongs to graphics pipeline and if bounding box does not

overlap any of super tiles, then processing circuit rejects whole polygon and processes next one.

It would have been obvious to one of ordinary skill in the art at the time of invention by

applicant to modify Perego, Furtner, and Maclnnis to include bounding box as because Kent

suggests processing super tiles one at a time in order to hide page break costs [0l29, 0051].

26. Claims 20-22 and 25 are rejected under 35 U.S.C. l03(a) as being unpatentable over

Perego (US006864896B2) in View of Furtner (US006778177Bl).

27. As per Claim 20, Perego teaches graphics processing method, comprising generating

pixel data (col. 5, lines 19-25), which is inherently generated in response to received vertex data;

determining pixels within set of tiles of repeating tile pattern corresponding to screen locations to
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be processed by corresponding one of at least two graphics pipelines (312, Fig. 3) in response to

pixel data, repeating tile pattern including horizontally and vertically repeating pattern of square

regions, as shown in Fig. 5; performing pixel operations on pixels within determined set of tiles

by corresponding one of at least two graphics pipelines (col. 5, lines 19-44); and transmitting

processed pixels to memory controller (310), wherein at least two graphics pipelines share

memory controller (col. 3, line 65-col. 4, line 25; col. 5, lines 31-44). Perego describes

“lmprovements in integrated circuit design and manufacturing technologies allow higher levels

of integration, thereby allowing an increasing number of subsystems to be integrated into a

single device. This increased integration reduces the total number of components in a system”

(col. 1, lines 34-39).

But, Perego does not expressly teach graphics pipelines (312) are on a same chip. But,

Furtner teaches graphics pipelines are on a same chip (col. 6, lines 30-32), as discussed for Claim

1.

28. As per Claim 21, Perego teaches determining pixels within set oftiles ofrepeating tile

pattern to be processed further comprises determining set of tiles that corresponding graphics

pipeline is responsible for (col. 5, lines 19-50).

29. As per Claim 22, Perego teaches determining pixels within set of tiles of repeating tile

pattern to be processed comprises providing position coordinates ofpixels within determined set

of tiles to be processed to corresponding one of at least 2 graphics pipelines (col. 5, lines 19-44).

30. As per Claim 25, Perego teaches graphics processing circuit (300, Fig. 3; col. 3, lines 61-

63) having at least two graphics pipelines (312) operative to process data in corresponding set of

tiles of repeating tile pattern corresponding to screen locations, respective one of at least two
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graphics pipelines operative to process data in a dedicated tile (col. 5, lines 19-27, 38-44),

wherein the repeating tile pattern includes a horizontally and vertically repeating pattern of

regions of square regions, as shown in Fig. 5 (col. 5, lines 19-27, 38-44). Perego describes

“Improvements in integrated circuit design and manufacturing technologies allow higher levels

of integration, thereby allowing an increasing number of subsystems to be integrated into a

single device. This increased integration reduces the total number of components in a system”

(col. 1, lines 34-39).

But, Perego does not expressly teach graphics pipelines are on a same chip. But, Furtner

teaches graphics pipelines are on a same chip (col. 6, lines 30-32), as discussed for Claim 1.

Conclusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to JONI HSU whose telephone number is (571)272-7785. The

examiner can normally be reached on M-F 8am-5pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Kee Tung can be reached on 571-272-7794. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the Patent

Application Information Retrieval (PAIR) system. Status information for published applications

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished

applications is available through Private PAIR only. For more information about the PAIR

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). Ifyou 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.

JH

/Joni Hsu/

Patent Examiner, Art Unit 2628
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants: Mark M. Leather et al. Examiner: Joni Hsu

Serial No.: 10/459,797 Art Unit: 2628

Filing Date: June 12, 2003 Our File No.: 00l00.02.0053
Confirmation No.2 4148

Title: DIVIDING WORK AMONG MULTIPLE GRAPHICS PIPELINES USING

A SUPER-TILING TECHNIQUE

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

RESPONSE

Dear Sir:

In response to the Offiee Action mailed August 25, 2008, Applicants respond as follows.

Listing of the Claims begins on page 2 of this paper.

Remarks begin on page 8 of this paper.

CHICAGO/#l874l90.l
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Listing of Claims:

1. (previously presented) A graphics processing circuit, comprising:

at least two graphics pipelines on a same chip operative to process data in a

corresponding set of tiles of a repeating tile pattern corresponding to screen locations, a

respective one of the at least two graphics pipelines operative to process data in a dedicated tile;

and

a memory controller on the chip in communication with the at least two graphics

pipelines, operative to transfer pixel data between each of a first pipeline and a second pipeline

and a memory;

wherein the repeating tile pattern includes a horizontally and vertically repeating pattern

of square regions.

2. (original) The graphics processing circuit of claim 1, wherein the square regions

comprise a two dimensional partitioning of memory.

3. (original) The graphics processing circuit of claim 2, wherein the memory is a frame

buffer.

4. (original) The graphics processing circuit of claim 1, wherein each of the at least two

graphics pipelines further includes front end circuitry operative to receive vertex data and

generate pixel data corresponding to a primitive to be rendered, and back end circuitry, coupled

to the front end circuitry, operative to receive and process a portion of the pixel data.

5. (original) The graphics processing circuit of claim 4, wherein each of the at least two

graphics pipelines further includes a scan converter, coupled to the back end circuitry, operative

to determine the portion of the pixel data to be processed by the back end circuitry.

CHICAGO/#1874190.1 2
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6. (original) The graphics processing circuit of claim l, wherein each tile of the set of

tiles further comprises a 16x16 pixel array.

7. (original) The graphics processing circuit of claim 4, wherein the at least two graphics

pipelines separately receive the pixel data from the front end circuitry.

8. (canceled)

9. (canceled)

10. (previously presented) The graphics processing circuit of claim 7, wherein a first of

the at least two graphics pipelines processes the pixel data only in a first set of tiles in the

repeating tile pattern.

11. (original) The graphics processing circuit of claim 10, wherein the first of the at

least two graphics pipelines further includes a scan converter, coupled to the front end circuitry

and the back end circuitry, operative to provide position coordinates of the pixels within the first

set of tiles to be processed by the back end circuitry, the scan converter including a pixel

identification line for receiving tile identification data indicating which of the set of tiles is to be

processed by the back end circuitry.

12. (previously presented) The graphics processing circuit of claim 1, wherein a second

of the at least two graphics pipelines processes the data only in a second set of tiles in the

repeating tile pattern.

l3. (previously presented) The graphics processing circuit of claim 12, wherein the

second of the at least two graphics pipelines further includes a scan converter, coupled to front

CHICAGO/#l874l90.l
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end circuitry and back end circuitry, operative to provide position coordinates of the pixels

within the second set of tiles to be processed by the back end circuitry, the scan converter

including a pixel identification line for receiving tile identification data indicating which of the

set of tiles is to be processed by the back end circuitry.

14. (original) The graphics processing circuit of claim 1 including a third graphics

pipeline and a fourth graphics pipeline, wherein the third graphics pipeline includes front end

circuitry operative to receive vertex data and generate pixel data corresponding to a primitive to

be rendered, and back end circuitry, coupled to the front end circuitry, operative to receive and

process the pixel data in a third set of tiles in the repeating tile pattern, and wherein the fourth

graphics pipeline includes front end circuitry operative to receive vertex data and generate pixel

data corresponding to a primitive to be rendered, and back end circuitry, coupled to the front end

circuitry, operative to receive and process the pixel data in a fourth set of tiles in the repeating

tile pattern.

15. (original) The graphics processing circuit of claim 14, wherein the third graphics

pipeline further includes a scan converter, coupled to the front end circuitry and the back end

circuitry, operative to provide position coordinates of the pixels within the third set of tiles to be

processed by the back end circuitry, the scan converter including a pixel identification line for

receiving tile identification data indicating which of the sets of tiles is to be processed by the

back end circuitry.

16. (original) The graphics processing circuit of claim 14, wherein the fourth graphics

pipeline further includes a scan converter, coupled to the front end circuitry and the back end

circuitry, operative to provide position coordinates of the pixels within the fourth set of tiles to

CHICAGO/#1874190.1
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be processed by the back end circuitry, the scan converter including a pixel identification line for

receiving tile identification data indicating which of the sets of tiles is to be processed by the

back end circuitry.

17. (original) The graphics processing circuit of claim l4, wherein the third and fourth

graphics pipelines are on separate chips.

18. (original) The graphics processing circuit of claim l4, further including a bridge

operative to transmit vcrtcx data to each of the first, second, third and fourth graphics pipclincs.

19. (original) The graphics processing circuit of claim 17 wherein the data includes a

polygon and wherein each separate chip creates a bounding box around the polygon and wherein

each comer of the bounding box is checked against a super tile that belongs to each separate chip

and wherein if the bounding box does not overlap any of the super tiles associated with a

separate chip, then the processing circuit rejects the whole polygon and processes a next one.

20. (previously presented) A graphics processing method, comprising:

receiving vertex data for a primitive to be rendered;

generating pixel data in response to the Vertex data;

determining the pixels within a set of tiles of a repeating tile pattern corresponding to

screen locations to be processed by a corresponding one of at least two graphics pipelines on a

same chip in response to the pixel data, the repeating tile pattern including a horizontally and

vertically repeating pattern of square regions;

performing pixel operations on the pixels within the determined set of tiles by the

corresponding one of the at least two graphics pipelines; and

CHICAGO/#l874l90.l
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transmitting the processed pixels to a memory controller, wherein the at least two

graphics pipelines share the memory controller.

21. (original) The graphics processing method of claim 20, wherein determining the

pixels within a set of tiles of the repeating tile pattern to be processed further comprises

determining the set of tiles that the corresponding graphics pipeline is responsible for.

22. (original) The graphics processing method of claim 20, wherein determining the

pixels within a set of tiles of the repeating tile pattern to be processed further comprises

providing position coordinates of the pixels within the determined set of tiles to be processed to

the corresponding one of the at least two graphics pipelines.

23. (canceled)

24. (previously presented) A graphics processing circuit, comprising:

front end circuitry on a chip operative to generate pixel data in response to primitive data

for a primitive to be rendered;

first back end circuitry on the chip, coupled to the front end circuitry, operative to process

a first portion of the pixel data in response to position coordinates;

a first scan converter on the chip, coupled between the front end circuitry and the first

back end circuitry, operative to determine which set of tiles of a repeating tile pattern are to be

processed by the first back end circuitry, the repeating tile pattern including a horizontally and

vertically repeating pattern of square regions, and operative to provide the position coordinates to

the first back end circuitry in response to the pixel data;

second back end circuitry on the chip, coupled to the front end circuitry, operative to

process a second portion of the pixel data in response to position coordinates;

CHICAGO/#1874190.1 6
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a second scan converter on the chip, coupled between the front end circuitry and the

second back end circuitry, operative to determine which set of tiles of the repeating tile pattern

are to be processed by the second back end circuitry, and operative to provide the position

coordinates to the second back end circuitry in response to the pixel data; and

a memory controller on the chip, coupled to the first and second back end circuitry

operative to transmit and receive the processed pixel data.

25. (previously presented) A graphics processing circuit, comprising:

at least two graphics pipelines on a chip operative to process data in a corresponding set

of tiles of a repeating tile pattern corresponding to screen locations, a respective one of the at

least two graphics pipelines operative to process data in a dedicated tile, wherein the repeating

tile pattern includes a horizontally and vertically repeating pattern of regions;

wherein the horizontally and vertically repeating pattern of regions include NXM number

of pixels.

26. (canceled)

CHICAGO/#l874l90.l
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REMARKS

Applicants respectfully traverse and request reconsideration.

Claims 1-4, 6, 7, l0, 12, 14 and 17 stand rejected under 35 U.S.C. § l03(a) as allegedly

being unpatentable over Perego in View of Furtner, further in View of Maclnnis. Applicants

respectfully request reconsideration in view of the “Response to Arguments” section of the office

action and the rejection. Applicants respectfully submit that the cited portion of Perego is being

taken out of context and that the actual teachings of Perego are being ignored. Ignoring the

teachings of the reference as a whole for purposes of rejecting a claim under 35 U.S.C. §l03(a) is

improper. Although the Perego reference in the Background section makes a general statement

as noted by the Examiner, the Perego reference actually describes an invention that only allows

certain elements that are integrated and specifically comes up with an invention whose

architecture prevents the integration alleged to be taught by the office action. As specifically

stated by Perego in column 4, lines 48-65 reproduced below:

The architecture of FIG. 3 allows the memory controller/graphics

controller 310 to issue high level primitive commands to the various rendering

engines 312, thereby reducing the volume or bandwidth of data that must be

communicated between the controller 310 and the memogv modules 304. Thus,

the partitioning of memory among multiple memory modules 304 improves

graphical data throughput relative to systems in which a single graphics controller

performs all processing tasks and reduces bandwidth contention with the CPU.

This bandwidth reduction occurs because the primitive commands typically

contain significantly less data than the amount of data referenced when rendering

the primitive. Additionally, the system partitioning described allows aggregate

bandwidth between the rendering engines and the memory devices to be much

higher than the bandwidth between the controller and memory modules. Thus,

effective system bandwidth is increased for processing graphics tasks. (Emphasis

added).

The reference also refers to the specific structure of Perego stating “This ability to add

and remove memory modules 304 provides an upgradeable and scalable memory and computing

architecture.” (Column4 , lines 45-48). Perego requires multiple discrete memory modules each

CHICAGO/#1874190.1 8
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with its own rendering engine and each with its own memory and shared main memory. Perego

requires interconnecting such modules to allow variable scalability in addition to requiring

shared memory controllers. Moreover, a separate memory controller 310 is required by Perego

which is part of a different and separate memory controller subsystem 302 that is coupled “to

four distinct memory modules 304”. (Column 4, lines 26-36). As stated in the reproduced

portion of Perego above, Perego specifically requires a non-integration technique to facilitate the

bandwidth reduction described by Perego (above) as well as allowing the scalability described in

Perego. The teachings of the reference must not be ignored in a determination as to whether a

combination would be obvious and where the combination would result in the inoperability or

complete redesign of the cited reference, the combination and alleged suggestion is improper.

Perego does not teach or suggest that any and all integration is proper. If so, the Perego patent

would be invalid.

The Furtner reference has been cited as being properly combinable with Perego for

allegedly teaching a motivation to place multiple graphic pipelines on the same chip as taught by

Furtner. However, doing so as specifically stated by Perego would prevent the scalable

architecture of Perego from existing. Perego teaches an opposite approach from that claimed and

that described by Furtner and instead requires that the interconnecting modules allow variable

scalability in addition to requiring shared memory controllers. One of ordinary skill in the art

could not obtain a combination given the actual teachings of the references alleged in the office

action.

In addition, the Maclnnis reference is allegedly cited as teaching that “memory controller

54 is on same chip 10 as graphics pipeline, as shown in FIG. 2” (office action, page 5). Again, it

is improper to combine teachings of multiple references wherein those teachings teach away

CHICAGO/#l874l90.l
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from one another and would render one of the references to be inoperable. Combining Maclnnis

with Furtner and Perego could not teach one of ordinary skill in the art that which is claimed

since the Maclnnis reference specifically teaches an opposite approach from that required by the

Perego reference as to the memory controller. As stated in Perego, Perego cannot have a

memory controller on the same chip as alleged. Perego would be improperly combinable with

Maclnnis and Furtner since Perego specifically teaches that the memog controller 310 cannot be

integrated with the graphics controller. As set forth in the cited portion above, Perego

specifically states that thc architecture of FIG. 3 allows thc mcmory controllcr/graphics

controller 310 to issue high level primitive commands to various rendering engines 312 that are

on separate modules, thereby reducing the volume or bandwidth of data that must be

communicated between the controller 310 and the memory module 304. The partitioning of the

memory among multiple memory modules improves graphical data throughput etc. Since the

office action alleges that it would be obvious for the same reasons given above with respect to

Perego, Applicants respectfully submit that this reasoning is not supported by the teachings of

the references when the references are considered for what they actually teach. Accordingly,

Applicants respectfully submit that the claims are in condition for allowance.

The dependent claims add additional novel and non-obvious subject matter. For

example, as to claim 4, in the “Response to Arguments” section, the Examiner states that “Claim

4 does not recite that multiple graphics pipelines are on the same chip”. Applicants respectfully

submit that claim 4 does recite this because it includes all of the limitations of claim 1. The

office action appears to disregard the actual teachings of Perego since the office action cites the

CPU 308 as being the front end circuitry. However, the claim requires that the graphics

pipelines include the front end circuitry as claimed. There is no front end circuitry described

CHICAGO/#l874l90.1
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related to the CPU 308 in Perego. Applicants respectfully request a showing by column and line

number if the rejection is maintained as it does not appear to be present in the cited portions.

Claims 5, 18, and 24 stand rejected under 35 U.S.C. § 103(a) as allegedly being

unpatentable oVer Perego in View of Furtner, further in View of Maclnnis, further in View of

Kelleher. Applicants respectfully reassert the relevant remarks made above and as such, these

claims are also in condition for allowance. Claim 24 requires front end circuitry on a chip and

first and second backend circuitry on the chip. The first and second backend circuitry processes

different portions of the pixel data in response to position coordinates. A memory controller on

the same chip is also coupled to the first and second backend circuitry. In this example, common

front end circuitry is used on a chip for multiple backend operations. Again, the Perego

reference illustrates a completely different structure and does not describe multiple backend

circuitry on a common chip nor common front end circuitry and memory controller on a

common chip as claimed. As such, the claim is also in condition for allowance. Also, these

claims add additional novel and non-obvious subject matter.

Claims 11, 13, 15 and 16 stand rejected under 35 U.S.C. § 103(a) as allegedly being

unpatentable oVer Perego, in View of Furtner, further in View of Maclnnis, further in View of

Kelleher, further in View of Hamburg. Applicants respectfully reassert the remarks made above

with respect to the Perego, Further and Maclnnis references and as such, these claims are also

belieVed to be in condition for allowance.

Claim 19 stands rejected under 35 U.S.C. § 103(a) as allegedly being unpatentable oVer

Perego, in View of Furtner, further in View of Maclnnis, further in View of Kent. Applicants

respectfully reassert the releVant remarks made aboVe and as such, this claim is also in condition

for allowance.

CHICAGO/#l874190.1
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Claims 20-22 and 25 stand rejected under 35 U.S.C. § l03(a) as allegedly being

unpatentable over Perego in view of Furtner. Applicants respectfully reassert the remarks made

above with respect to Perego and Furtner and as such, these claims are also in condition for

allowance.

The dependent claims add additional novel and non-obvious subject matter.

Applicants respectfully submit that the claims are in condition for allowance and

respectfully request that a timely Notice of Allowance be issued in this case. The Examiner is

invited to contact thc bclow listcd attorncy if the Examiner believes that a telephone conference

will advance the prosecution of this application.

Respectfully submitted,

Date: November 25 2008 By: /Christopher J. Reckamp/

Christopher J. Reckamp

Registration No. 34,414
Vedder Price P.C.

222 North LaSalle Street, Suite 2600

Chicago, Illinois 60601

phone: (312) 609-7599

fax: (312) 609-5005

CHICAGO/#l874l90.1
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