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DETAILED ACTION

Continued Examination Under 3 7 CFR 1.114

1. A request for continued examination under 37 CFR l.l 14, including the fee set forth in

37 CFR l.l7(e), was filed in this application after final rejection. Since this application is

eligible for continued examination under 37 CFR l.l l4, and the fee set forth in 37 CFR l.l7(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has been timely paid, the finality of the previous Office action has been withdrawn pursuant to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 May 13, 2009 has been entered.

Information Disclosure Statement

2. The information disclosure statement (ID S) submitted on May 13, 2009 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

3. Applicant’s arguments, see p. 8-12, filed May 13, 2009, with respect to the rejection(s) of

claim(s) 1-7, 10-22, 24, and 25 under 35 U.S.C. l03(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 Therefore, the rejection has been withdrawn.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 Maclnnis (US006570579Bl) in view of Perego

(US006864896B2).

4. As per Claim 1, Applicant argues that in the “Response to Arguments” section, the

Examiner states "Claim 1 recites ‘at least two graphics pipelines on a same chip‘ and this is what

Perego teaches'". However, in the rejection, it is Furtner (US006778l77Bl) that is cited as
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teaching graphics pipelines are on a same chip. As it currently stands, Applicants are unable to

determine which reference the Examiner is using (p. 8).

In reply, the Examiner points out that Furtner was used because it more explicitly teaches

the limitation. However, the Examiner agrees that this may be confusing, and is no longer

applying Furtner to teach this limitation.

5. Applicant argues that Perego states that as to the scalability which is a requirement of

Perego, “this ability to add and remove memory modules 304 provides an upgradeable and

scalable memory and computing architecture.” Perego requires the separate memory controller

310 to be separate from the separate memory controller that is coupled to the memory modules

304. Therefore, the teaching from Maclnnis that the memory controller is also on the same chip

cannot be combined with Perego because removing the scalability renders the Perego invention

inoperable for its intended purpose (p. 8-9).

In reply, the Examiner agrees. However, new grounds of rejection are made so that

Maclnnis is used as the main reference and the teaching of the repeating tile pattern from Perego

is combined into the main reference Maclnnis. Therefore, Perego is now only being used for the

teaching of the repeating tile pattern, not for the teaching of the scalability. Since Perego is now

only being used as a secondary reference, the Examiner is no longer relying on the entire device

of Perego for the rejection.

6. As per Claim 4, Applicant argues that there is no front end circuitry described related to

the CPU 308 in Perego since admitted in the "Response to Arguments" section, the CPU of

Perego does not generate pixel data (p. 10-11).
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In reply, the Examiner points out that Perego teaches that the CPU sorts the primitive

data according to the spatial region of the rendering surface (e.g., the x and y coordinates)

covered by that primitive, and the rendering surface is divided into multiple rectangular regions

of pixels (col. 5, lines 19-27). One of ordinary skill in the art would understand that data

pertaining to the x and y coordinates covered by the primitive would include vertex data. The

main memory is used to store data which are referenced during the execution of the programs

(col. 1, lines 18-21). Therefore, the CPU is operative to receive vertex data (data pertaining to

the x and y coordinates covered by the primitive) from the main memory and generate pixel

data corresponding to a primitive to be rendered (col. 5, lines 19-27; col. 1, lines 18-21). Perego

teaches that rendering engine 312 is coupled to the CPU, and is operative to receive and process

a rectangular region of pixel data (col. 3, line 64-col. 4, line 2; col. 5, lines 19-44). Since the

CPU is coupled to the rendering engine 3 l2, and the CPU and the rendering engine 3 l2 both

perform graphics processing, and, the CPU performs the operations of the front end circuitry,

and the rendering engine 3 l2 performs the operations of the back end circuitry, the CPU and the

rendering engine 3 l2 are considered to be part of a graphics pipeline, and the CPU is considered

to be the front end circuitry included in the graphics pipeline.

7. As per Claim 24, Applicant argues that Perego does not describe multiple backend

circuitry on a common chip nor common front end circuitry and memory controller on a

common chip (p. 11).

In reply, the Examiner points out that Perego shows in Fig. 8 that in one embodiment, a

memory module 800 contains two different rendering engines 802 and 810 (Fig. 8; col. 6, lines

61-62), and therefore at least two graphics pipelines (802, 810) are on a same memory module
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800. From Fig. 8 and from the description in Perego, one of ordinary skill in the art would

understand that a memory module is equivalent to a chip. Therefore, Perego teaches that two

graphics pipelines are on the same chip, and so first backend circuitry (first rendering engine

312) and second backend circuitry (second rendering engine 312) (col. 3, lines 65-67; col. 4,

liens 1-53; col. 5, lines 32-44) are on a common chip. In response to applicant's arguments

against the references individually, one cannot show nonobviousness by attacking references

individually where the rejections are based on combinations of references. See In re Keller, 642

F.2d 413, 208 USPQ 871 (CCPA 1981); In re Merck & C0., 800 F.2d 1091, 231 USPQ 375

(Fed. Cir. 1986). Maclnnis is used to expressly teach common front end circuitry and memory

controller are on a common chip.

8. As per Claim 20, Applicant argues that Perego does not teach passing the same pixel data

to both of the two graphics pipelines on a same chip. (See for example, Specification describing

shared front end). Perego does not teach determining the pixels within a set of tiles of the

repeating pattern which are to be processed by corresponding graphics pipeline on the same chip

in response to pixel data (p. 12).

In reply, the Examiner points out that Perego teaches a shared front end (308, Fig. 3) that

passes the pixel data to both of the two graphics pipelines (first rendering engine 312 and second

rendering engine 312) (col. 3, line 63-col. 4, line 2; col. 5, lines 19-44), similarly as what is

described in the instant specification, and so Perego teaches passing the same pixel data to both

of the two graphics pipelines. Perego shows in Fig. 8 that in one embodiment, a memory module

800 contains two different rendering engines 802 and 810 (Fig. 8; col. 6, lines 61-62), and

therefore at least two graphics pipelines (802, 810) are on a same memory module 800. From
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Fig. 8 and from the description in Perego, one of ordinary skill in the art would understand that a

memory module is equivalent to a chip. Therefore, Perego teaches that two graphics pipelines

are on the same chip. Perego teaches determining the pixels within a set of tiles of the repeating

pattern which are to be processed by corresponding graphics pipeline on the same chip in

response to pixel data (col. 5, lines 19-44).

Claim Rejections - 35 USC § 1 03

9. 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.

10. 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.

.-'>P°.'\’.*‘
11. Claims 1-4, 7, 10, 12, 14, and 25 are rejected under 35 U.S.C. l03(a) as being

unpatentable over Maclnnis (US006570579Bl) in view of Perego (US006864896B2).

12. As per Claim 1, Maclnnis teaches a graphics processing circuit, comprising: a graphics

pipeline (58, Fig. 2) on a chip (10); a memory controller (54) on the chip (10), as shown in Fig. 2

(col. 4, lines 65-67; col. 5, lines 36-41), in communication with the graphics pipeline (58),
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operative to transfer pixel data between the pipeline (58) and a memory (col. 6, lines 10-13, 59-

66).

However, Maclnnis does not teach at least two graphics pipelines on the 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; wherein the repeating tile pattern includes a horizontally and vertically

repeating pattern of square regions. However, 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 2 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

of main 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 performance 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). Perego
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shows in Fig. 8 that in one embodiment, a memory module 800 contains two different rendering

engines 802 and 810 (Fig. 8; col. 6, lines 61-62), and therefore at least two graphics pipelines

(802, 810) are on a same memory module 800. From Fig. 8 and from the description in Perego,

one of ordinary skill in the art would understand that a memory module is equivalent to a chip.

Therefore, Perego teaches that two graphics pipelines are on the same chip.

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

applicant to modify Maclnnis to include at least two graphics pipelines on the 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; wherein the repeating tile pattern includes a horizontally and vertically

repeating pattern of square regions because Perego suggests that this parallel processing

significantly reduces the processing burden on the memory controller/graphics controller (col. 5,

lines 38-46).

l3. As per Claim 2, Maclnnis does not teaches that the square regions comprise a two

dimensional partitioning of memory. However, Perego teaches square regions have two

dimensional partitioning of memory (col. 5, lines 19-33). This would be obvious for the reasons

given in the rejection for Claim l.

14. As per Claim 3, Maclnnis teaches wherein the memory is a frame buffer (col. 6, line 66-

col. 7, line 2).

15. As per Claim 4, Maclnnis does not teach that 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
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circuitry, operative to receive and process a portion of the pixel data. However, Perego teaches

each of at least 2 graphics pipelines includes front end circuitry (308, Fig. 3) operative to

generate pixel data corresponding to primitive to be rendered, and back end circuitry (3 12),

coupled to front end circuitry, operative to receive and process portion of pixel data (col. 3, line

64-col. 4, line 2; col. 5, lines l9-44). In order for front end circuitry (308) to generate pixel data,

it must receive vertex data. Perego teaches that the CPU sorts the primitive data according to the

spatial region of the rendering surface (e.g., the x and y coordinates) covered by that primitive,

and the rendering surface is divided into multiple rectangular regions of pixels (col. 5, lines l9-

27). One of ordinary skill in the art would understand that data pertaining to the x and y

coordinates covered by the primitive would include vertex data. The main memory is used to

store data which are referenced during the execution of the programs (col. l, lines l8-2l).

Therefore, the CPU is operative to receive vertex data (data pertaining to the x and y coordinates

covered by the primitive) from the main memory and generate pixel data corresponding to a

primitive to be rendered (col. 5, lines 19-27; col. 1, lines 18-21). Perego teaches that rendering

engine 3 12 is coupled to the CPU, and is operative to receive and process a rectangular region of

pixel data (col. 3, line 64-col. 4, line 2; col. 5, lines 19-44). Since the CPU is coupled to the

rendering engine 3 l2, and the CPU and the rendering engine 3 l2 both perform graphics

processing, and, the CPU performs the operations of the front end circuitry, and the rendering

engine 3 l2 performs the operations of the back end circuitry, the CPU and the rendering engine

3 l2 are considered to be part of a graphics pipeline, and the CPU is considered to be the front

end circuitry included in the graphics pipeline. This would be obvious for the reasons given in

the rejection for Claim l.
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16. As per Claim 7, Maclnnis does not teach that the at least two graphics pipelines

separately receive the pixel data from the front end circuitry. However, Perego teaches at least

two graphics pipelines (312) separately receive pixel data from front end circuitry (308) (col. 3,

line 64-col. 4, line 2; col. 5, lines 19-44). This would be obvious for the reasons given in the

rejection for Claim 1.

17. As per Claim 10, Maclnnis does not teach that a first of the at least two graphics pipelines

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

teaches first of at least two graphics pipelines (first rendering engine of 3 12, 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). This would be obvious for the reasons given in the rejection for Claim 1.

18. As per Claim 12, Maclnnis does not teach 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. However,

Perego teaches second of at least two graphics pipelines (second rendering engine of 312, Fig. 3)

processes pixel data only in second set of tiles (tiles labeled “RE1” in Fig. 5) in repeating tile

pattern (col. 5, lines 23-44). This would be obvious for the reasons given in the rejection for

Claim 1.

19. 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.

20. As per Claim 25, Claim 25 is similar in scope to Claim 1, and therefore is rejected under

the same rationale.
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21. Claims 5, l8, and 24 are rejected under 35 U.S.C. l03(a) as being unpatentable over

Maclnnis (US006570579Bl) in view of Perego (US006864896B2), further in view of Kelleher

(US0057940 1 6A).

22. As per Claim 5, Maclnnis and Perego are relied on for teachings for Claim 4.

But, Maclnnis and Perego do not explicitly teach at each of 2 graphics pipelines 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 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 Maclnnis and Perego so at each of at least two graphics pipelines 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 (col. 9,

lines l-23), as is well-known in the art.

23. As per Claim l8, Maclnnis does not teach a bridge operable to transmit vertex data to

each of the ls‘, 2nd, 3rd and 4th graphics pipelines. But, Kelleher teaches a bridge (38, Fig. 3)

operative to transmit vertex data to each of the lst (20A), 2nd (20B), 3rd (20C) and 4th (20N)

graphics pipelines (col. 3, lines 22-23; col. 4, lines 9-l4; col. 8, lines 56-65; col. 3, lines 46-50).

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

applicant to modify Maclnnis to include a bridge operable to transmit vertex data to each of the
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first, second, third and fourth graphics pipelines because Kelleher suggests 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).

24. As per Claim 24, Maclnnis teaches a graphics processing circuit, comprising: front end

circuitry (90, Fig. 4) operative to generate pixel data in response to primitive data for a primitive

to be rendered (col. 8, lines 49-59); back end circuitry (98), coupled to the front end circuitry

(90) (col. 9, lines 15-34), operative to process the pixel data in response to position coordinates

(col. 9, lines 35-54). The front end circuitry (90) and the back end circuitry (98) are in the

graphics display pipeline (80) (col. 7, lines 55-63), and the graphics display pipeline (80) is

equivalent to display engine (58, Fig. 2), which is on graphics chip (l0) (col. 4, lines 65-67; col.

5, lines 36-39). A memory controller (54) is also on graphics chip (l0) (col. 4, lines 65-67; col.

5, lines 36-3 9). Therefore, the front end circuitry (90), the back end circuitry (98), and the

memory controller (54) are on the chip (l0). The memory controller (54) is coupled to the

display engine (58) and is operative to transmit and receive the processed pixel data (col. 6, lines

10-13, 59-67; col. 7, lines l-2). Since the display engine (5 8) is equivalent to the graphics

display pipeline (80) which contains the back end circuitry (98) (col. 6, lines 59-67; col. 7, lines

55-63), the memory controller (54) is coupled to the back end circuitry (98) and is operative to

transmit and receive the processed pixel data.

However, Maclnnis does not teach first back end circuitry operative to process a first

portion of the pixel data; 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; second back end circuitry operative to process a second portion of the
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pixel data; set of tiles of the repeating tile pattern are to be processed by the second back end

circuitry. However, 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); 15‘ back end circuitry (lst rendering engine 312),

coupled to front end circuitry 308, operative to process 15‘ 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 15‘ 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

“REl” 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-col. 4, line 2; col. 5, lines 19-44); and

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). 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

performance 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). Perego shows in Fig. 8 that in one embodiment, a

memory module 800 contains two different rendering engines 802 and 810 (Fig. 8; col. 6, lines

61-62), and therefore at least two graphics pipelines (802, 810) are on a same memory module
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800. From Fig. 8 and from the description in Perego, one of ordinary skill in the art would

understand that a memory module is equivalent to a chip. Therefore, Perego teaches that two

graphics pipelines are on the same chip, and so the front end circuitry, first back end circuitry,

and second back end circuitry are on the same chip. This would be obvious for the reasons given

in the rejection for Claim 1.

However, Maclnnis and Perego do 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, line 33-col. 9, line 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).

Therefore, by implement this teaching into the device of Perego, 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. Since Perego teaches graphics

pipelines are on the same chip, the teaching from Kelleher can be applied to Perego so that the
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first scan converter and the second scan converter are also on the same chip. This would be

obvious for reasons given in the rejection for Claim 5.

25. Claims 6 and 17 are rejected under 35 U.S.C. l03(a) as being unpatentable over Maclnnis

(US006570579Bl) in View of Perego (US006864896B2), further in View of Furtner

(US006778l77Bl).

26. As per Claim 6, Maclnnis and Perego are relied upon for the teachings as discussed

above relative to Claim 1.

However, Maclnnis and Perego do not expressly teach that each tile of the set of tiles

further comprises a l6xl6 pixel array. However, Furtner teaches that each tile of the set of tiles

further comprises a l6xl6 pixel array (col. ll, 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 Maclnnis and Perego so each tile of set of tiles further has l6xl6 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. ll, lines

45-48, 64-65), and so it would be obvious to modify tile size to be l6xl6 pixels if that would be

optimum tile size for particular number of parallel image-rendering pipelines and particular

memory organization.

27. As per Claim l7, Maclnnis does not teach 3rd and 4th graphics pipelines are on separate

chips. However, Furtner teaches this limitation (col. 6, lines 47-5 1).

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

applicant to modify Maclnnis so pipelines are on separate chips because Furtner teaches this
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makes system more configurable by being able to easily add more graphics pipelines to increase

performance (col. 6, lines 29-30, 42-51).

28. Claims 11, 13, 15, and 16 are rejected under 35 U.S.C. l03(a) as being unpatentable over

Maclnnis (US006570579Bl) in view of Perego (US006864896B2), further in view of Kelleher

(US0057940l6A), further in view of Hamburg (US005905506A).

Maclnnis and Perego are relied upon for teachings relative to Claim 10.

However, Maclnnis and Perego 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, line 52-col. 9, line 23). Scan converter determines which groups of

blocks 52 within graphics memory 22 are allocated to and controlled by graphics pipelines (col.

8, lines 52-65; col. 6, lines 26-28). Graphics memory is partitioned into plurality of pixel 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 of pixels within first

set of tiles to be processed by back end circuitry. This would be obvious for the reasons given in

the rejection for Claim 5.

But, Maclnnis, Perego, 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 Maclnnis, Perego, and Kelleher to include using tile identification data to

indicate which tiles are to be processed because Hamburg suggests advantage of using tile
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identification data to easily track storage locations of tile pixel data and being able to easily

retrieve data for particular image tile (col. l, lines 46-54).

29. Claim 19 is rejected under 35 U.S.C. l03(a) as being unpatentable over Maclnnis

(US006570579Bl) in View of Perego (US006864896B2), further in View of Furtner

(US006778 l 77Bl), further in view of Kent (US 20030 1 64830Al).

Maclnnis, Perego, and Furtner are relied upon for the teachings as discussed above

relative to Claim 17. Maclnnis teaches data includes polygon (col. 58, lines 50-54). Furtner

teaches third and fourth graphics pipelines are on separate chips (col. 6, lines 47-51), as

discussed for Claim 17.

But, Maclnnis, Perego, and Furtner 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

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 of primitive is contained in other Pl0’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
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graphics pipeline creates bounding box around polygon and wherein each comer 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 Maclnnis, Perego, and Furtner to include bounding box as because Kent

suggests processing super tiles one at a time in order to hide page break costs [0l29, 0051].

30. Claims 20-22 are rejected under 35 U.S.C. l03(a) as being unpatentable over Perego

(US006864896B2).

3 1. 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.

Perego teaches a shared front end (308, Fig. 3) that passes the pixel data to both of the two

graphics pipelines (first rendering engine 3 l2 and second rendering engine 3 l2) (col. 3, line 63-

col. 4, line 2; col. 5, lines l9-44), similarly as what is described in the instant specification, and

so Perego teaches passing the same pixel data to both of the two graphics pipelines. Perego

shows in Fig. 8 that in one embodiment, a memory module 800 contains two different rendering

engines 802 and 810 (Fig. 8; col. 6, lines 61-62), and therefore at least two graphics pipelines

(802, 810) are on a same memory module 800. From Fig. 8 and from the description in Perego,

one of ordinary skill in the art would understand that a memory module is equivalent to a chip.

Therefore, Perego teaches that two graphics pipelines are on the same chip. Perego teaches

determining pixels within set of tiles of repeating tile pattern corresponding to screen locations to

be processed by corresponding one of the at least two graphics pipelines (3 12, Fig. 3) in response

to pixel data, repeating tile pattern including horizontally and vertically repeating pattern of
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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 3 l0, at least 2 graphics pipelines share

memory controller (col. 3, line 65-col. 4, line 25; col. 5, lines 3 1-44). 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. l, lines 34-39).

32. As per Claim 2l, 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 (col. 5, lines 19-50).

33. 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 2 graphics pipelines (col. 5, lines 19-44).

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). 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.
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