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Patent
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MULTI-THREAD GRAPHICS PROCESSING SYSTEM
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The instant application is a continuation of U.S. Patent Application Serial No.
10/673,761, filed September 29, 2003, the entirety of which is incorporated herein by this
reference. The instant application is also related to co-pending applications having attorney

docket numbers 00100.16.0046 and 00100.26.0046, filed on even date herewith.

FIELD OF THE INVENTION

[0002] The present invention relates generally to graphics processing and more

specifically to the interleaving of ALU operations with texture fetching operations.

BACKGROUND OF THE INVENTION
[0003] In a graphics processing system, it is important to manage and control multiple
command threads relating to texture applications. In a typical graphics processing system, the
processing elements, such as vertices and/or pixels, are processed through multiple steps
providing for the application of textures and other processing instructions, such as done through
one or more arithmetic logic units (ALU). To improve the operating efficiency of a graphics

processing system, the control of the flow of the multiple command threads is preferred.

[0004] FIG. 1 illustrates a prior art sequencing system 100. The system 100 includes a
first arbiter 102, a second arbiter 102 and a third arbiter 103 and multiple buffers 104, 106, 108
and 110. In a typical embodiment, the buffers are first in and first out (FIFO) buffers. Each of
the buffers 104-110 include multiple command threads, such as 112, 114, 116, 118 stored
therein. Moreover, the system 100 is divided into resource divisions, such as an ALU resource
division 120 and a texture fetch resource division 122. In the ALU resource division 120, the

command thread 118 may be received from an input command 124 as selected by the arbiter
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101. The command thread 118 may then be withdrawn from the reservation stations 104 and
108 for the purpose of being provided to an ALU (not shown) and the command threads within
the texture fetch resource division 122 maybe withdrawn from the reservation stations 106 and

110 to be provided to a texture fetch processors (not shown).

[0005] In the prior art embodiments of FIG. 1, the first buffer 104 receives an input
command 124 and outputs a completed command thread 126 to the second arbiter 102. In one
embodiment, the command thread may include an indicator, such as a flag, indicating when the
access to the ALU resources has been completed for the associated command. The arbiter 102
receives the input command 124 and thereupon provides, in due course, the command thread to
either an appropriate texture fetch buffer 110 or an ALU buffer 108. Thereupon, the steps are
repeated where an output thread command 128 is provided to another ALU (not shown) or
texture fetch processor (not shown) and returned to the buffer 108 or 110. The buffer 110 also
produces the output 132 which is a command thread. The output 132 may be provided to another

arbiter 103 to be provided further along the graphics processing pipeline.

[0006] The embodiment of Figure 1 illustrates an inflexible system having specifically
delineated ALU resource buffers and texture fetch resource buffers such that command threads
must be sequentially provided between the various buffers 104, 106, 108 and 110. Furthermore,
the system 100 of FIG. 1 does not support an unlimited number of dependent fetches based on
the structure of the buffer 104-110 structure and connectivity between each other and with

respect to available ALU resources and texture fetch resources.

[0007] As such, there is a need for a sequencing system for providing for the processing

of multi-command threads that supports an unlimited number of dependent texture fetches.

BRIEF DESCRIPTION OF THE DRAWINGS
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[0008] FIG. 1 illustrate the schematic block diagram of a prior art command thread

processing system;

[0009] FIG. 2 illustrates a schematic block diagram of a multi-thread processing system,

in accordance with one embodiment of the present invention;

[0010] FIG. 3 illustrates a schematic block diagram of a pipeline vector machine in

accordance with one embodiment of the present invention;

[0011] FIG. 4 illustrates a schematic block diagram of a multi-thread command processing

system in accordance with one embodiment of the present invention;

[0012] FIG. 5 illustrates a schematic block diagram of a graphics processing pipeline, in

accordance with embodiment to the present invention;

[0013] FIG. 6 illustrates a flowchart of a method for multi-thread command processing in

accordance with one embodiment of the present invention; and
[0014] FIG. 7 illustrates a flowchart of an alternative method for multi-thread processing.

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT
[0015] Generally, the present invention includes a multi-thread graphics processing system and
method thereof including a reservation station having a plurality of command threads stored
therein. A reservation station may be any type of memory device capable of reserving and
storing command threads. Furthermore, a command thread is a sequence of commands
applicable to the corresponding element, such as pixel command thread relative to processing of
pixel elements and a vertex command thread relative to vertex processing commands. The
system and method further includes an arbiter operably coupled to the reservation station such

that the arbiter retrieves a first command thread of the plurality of command threads stored
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therein. The arbiter may be any implementation of hardware, software or combination thercof
such that the arbiter receives the command thread and thereupon provides the command thread to
a command processing engine. The system and method further includes the command
processing engine coupled to receive the first command thread from the arbiter such that the
command processor may perform at least one processing command from the command thread.
Whereupon, a command processing engine provides the first command thread back to the

associated reservation station.

[0016] The command processing engine may be any suitable engine as recognized by one having
ordinary skill in the art for processing commands, such as a texture engine, an arithmetic logic

unit, or any other suitable processing engine.

[0017] More specifically, FIG. 2 illustrates one embodiment of a multi-thread processing system
200 in accordance with one embodiment of the present invention. The system 200 includes a
reservation station 202, an arbiter 204 and a command processing engine 206. The reservation
station includes a plurality of command threads 208, 210 and 212 for illustration purposes. In
one embodiment, the command threads 208-212 are graphic command threads as illustrated in
FIG 2. As noted above, in one embodiment the reservation station 202 operates similar to a first
in first out (FIFO) memory device, although command threads 208-212 may be retrieved from
any location, whereas completed commands exit the memory device in a FIFO manner. The
arbiter 204 retrieves a command thread via connection 214 and provides the retrieved command
thread to the command processing engine 206, such as a graphics processing engine via
connection 216. Thereupon, the command processing engine 206 performs a threaded command
and provides a status update 218 to the reservation station 202, more specifically to the

corresponding command thread, such as 208, 210 or 212.
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[0018] The present invention provides for the processing of multiple threads. A command
thread may go idle while waiting for available processing resources, such as specific data to be
retrieved. As such, multiple threads prevent the corresponding resource from going idle. Further
included within the command threads, 208-212, in one embodiment is an indicator, a done flag,
which indicates when all of the commands within the command thread have been executed.
Therefore, when all of the commands in the command thread have been executed and the
command thread is retrievable from the reservation station 202, the command thread may be

provided to a further processing element (not illustrated) within a graphics processing pipeline.

[0019] In onec embodiment, the arbiter 204 retrieves the command threads 208-212 based on a
priority scheme. For example, the priority may be based on specific commands that have been
executed within a command thread or specific commands which are to be executed within a
command for the effective utilization of the arbiter 204 and the command processing engine 206.

In an alternative embodiment, the arbiter 204 may always retrieve the oldest available thread.

[0020] In accordance with one embodiment to the present invention, FIG. 3 illustrates a pipeline
vector machine 230 including a multiple ALU system 232, a buffer 234 and sequencer logic 236,
which may be an ALU resource. In one embodiment, the sequencer logic 236 receives a first
thread 242, and a second thread 244 from the buffer 234, such that the logic 236 may perform
simultaneous, interleaved execution of the command threads. Furthermore, the sequencer logic
236 is coupled to pipeline 240. In one embodiment, pipeline 240 may be an eight stage deep

pipeline for providing vector analysis.

[0021] ALU arbitration proceeds in the same way as fetch arbitration. The ALU arbitration
logic chooses one of the pending ALU clauses to be executed. The arbiter selects the command

thread by looking at the reservation stations, herein vertex and pixel reservation stations, and
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picking the first command thread ready to execute. In one embodiment, there are two ALU
arbiters, one for the even clocks and one for the odd clocks. For example, a sequence of two
interleaved ALU clauses may resemble the following sequence: (E and O stands for Even and
Odd sets of 4 clocks) Einst) Oinst0 Einstl Oinstl Finst2 Oinst2 Einst0 Oinst3 Einstl Oinst4
Einst2 Oinst0. As such, this way hides the latency of 8 clocks of the ALUs. Moreover, the

interleaving also occurs across clause boundaries, as discussed in greater detail below.

[0022] FIG. 4 illustrates another embodiment of a multi-thread command processing system 300
having a first reservation station 302, a second reservation station 304, an arbiter 306, an ALU
308 and a graphics processing engine 310. In this embodiment, the first reservation station 302
is a pixel reservation station such that the command threads 312, 314 and 316 contain pixel-
based commands therein. Furthermore, in this embodiment the second reservation station 304 is
a vertex reservation station is directed towards vertex command threads illustrated as command

threads 318, 320 and 322.

[0023] Although not illustrated in FIG. 4, in one embodiment an input arbiter provides the
command threads to each of the first reservation station 302 and the second reservation station
304 based on whether the command thread is a pixel command thread, such as thread 312, or a
vertex command thread, such as thread 318. In this embodiment, the arbiter 306 selectively
retrieves either a pixel command thread, such as command thread 316, or a vertex command

thread, such as command thread 322.

[0024] In one embodiment, each station 302, 304 maintains the state of cach thread, such as
threads 312-322. In one embodiment, the thread lives in a given location in the station 302, 304,
in the order that the thread is received therein. From each buffer, the arbiter 306, which may be

implemented as arbitration logic executed on a processing device, selects one thread for the
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graphics processing engine 310 and one thread for the ALU 308. Once a thread is selected by
the arbiter 306, the thread is marked as invalid and submitted to the appropriate execution unit
308 or 312. Upon the execution of the associated command of the command thread, the thread is
thereupon returned to the station 302 or 304 at the same storage location with its status updated,

once all possible sequential instructions have been executed.

[0025] With respect to FIG. 4, a pixel command thread 324 may be retrieved by the arbiter 306
and a vertex command thread 326 may also be retrieved. The arbiter 306 then provides one
thread 328, which may be either 324 or 326 to the graphics processing engine 310, such as a

texture engine, and provides the other thread 330 to the ALU 308.

[0026] Upon execution of the command, the ALU 308 then returns the command thread 332 to
the appropriate reservation station 302 or 304. As illustrated in FIG. 4, the ALU 308 is coupled
to both reservation station 302 and reservation station 304 for providing the thread back thereto.
The same data transfer occurs when the graphic processing engine 310 performs the commands
and returns the command thread 334 back to the originating reservation station 302 or 304. It is
also noted, that in the present embodiment, multiple command operations may be performed by a
particular unit 308 or engine 310, but in order to switch a command thread from ALU 308 to a
graphics processing engine 310, that command thread must be returned back to the appropriate
reservation station 302 or 304 and re-retrieved by the arbiter 306 and thereupon provided to the

other unit 308 or engine 310 respectively.

[0027] In one embodiment, each command thread within the reservation station 302 and 304
may be stored across two physical pieces of memory, wherein a majority of bits are stored in a

one read port device. The bits required for the thread arbitration may be stored in a highly
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multi-ported structure, such that the bit stored in the one read port device are termed state bits

and the bits stored in the multi-read port device are termed status bits.

[0028] In one embodiment the state bit includes, but is not limited to, a control flow instruction
pointer, a loop iterater, a call return pointer, predicated bits, a GPR base pointer, a context
pointer, valid bits, and any other suitable bits as recognized by one having skill in the art. It is
also noted that in one embodiment, index pointers are not included in the state bits, wherein one

embodiment may be stored in the general processing registers.

[0029] In this embodiment, the fields of the state bits, the control flow instruction pointer, the
execution count marker, loop iteraters, call return pointers, predicate bits, are updated every time
the thread is returned to the reservation station 302 or 304 based on how much progress has been
made on the thread execution. It is also noted that in this embodiment, the GPR base pointer and

context pointers are unchanged throughout the execution of the thread.

[0030] In one embodiment, the status bits include: a valid thread bit, a texture/ALU engine
needed bit, a texture reads are outstanding bit and a waiting on texture read to complete bit. In
this embodiment, all of the above status bit fields from the command threads go to the arbitration
circuitry. Thereupon, the arbiter 306 selects the proper allocation of which command thread
goes to the graphics processing engine 310 and which command thread goes to the ALU 308. In
this embodiment, two sets of arbitration are performed: one for pixels, such as command thread
316 and one for vertices, such as command thread 322. Texture arbitration requires no allocation
or ordering as it is purely based on selecting the oldest thread that requires the graphics

processing engine 310.

[0031] FIG. 5 illustrates a block diagram representing the further execution of the command
threads upon completion of all embedded commands therein. The ALU 308 is coupled to a
CHICAGO/#1638545.1 8 Realtek Ex. 1002
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render backend 350 via connection 352 and to a scan converter 356 via connection 354. As
recognized by one having ordinary skill in the art, the ALU 308 may be operably coupled to the
render backend 350 such that the bus 352 incorporates one or more of a plurality of connections
for providing the completed command thread, such as command thread 316 of FIG. 4, thereto.
Furthermore, as recognized by one having ordinary skill in the art, ALU 308 may be operably
coupled to the scan converter 356 such that the connection 354 may be one or more of a plurality
of connections for providing the executed command thread, such as command thread 322 of FIG.
4, to the scan converter 356. As discussed above, once the command thread's indicator bit, such
as the done flag, is set, indicating all of the commands in the thread have been executed, the
completed command thread is further provided in the processing pipeline. Moreover, the render
backend 350 may be any suitable rendering backend for graphics processing as recognized by
one having ordinary skill in the art. The scan converter 356 may be any suitable scan converter

for graphics processing as recognized by one having ordinary skill in the art.

[0032] FIG. 6 illustrates a flow chart for a method of multi-thread command processing in
accordance with one embodiment of the present invention. The method begins, step 400, by
retrieving a selected command thread from a plurality of first command threads and a plurality of
second command threads, step 402. For example, as discussed above with regard to FIG. 4, the
selected command thread may be retrieved by the arbiter 306. The next step, step 404, is
providing the selected command thread to a graphics command processing engine. As discussed
above regarding FIG. 4, the arbiter 306 provides the selected command thread to the graphics
processing engine 310, which, in one embodiment may be a texture engine. In another

embodiment, the arbiter 306 may provide the selected command thread to the ALU 308.
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[0033] The method further includes performing a command in response to the selected command
thread, step 406. In this embodiment the command is performed by the graphics processing
engine 310, which may be performing a texture operation. The next step, step 408, is writing the
selected command thread to a first reservation station if the selected command thread is one of
the plurality of first command threads and writing the selected command thread to a second
reservation station if the selected command thread is one of the plurality of second command
threads. With regard to FIG. 4, if the selected command thread is a pixel command thread, such
as command thread 312-316, the graphics processing engine 310 provides the command thread
312-316 back thereto via connection 332. Furthermore, if the command thread is from the vertex
reservation station 304, the command thread 318-320 may be provided thereto via connection

334 from the graphics processing engine 310. Thereupon, the method is complete, step 410.

[0034] FIG. 7 illustrates a flowchart of an alternative method for multi-thread processing. The
method begins, step 420, by retrieving a selected command thread from a plurality of command
threads, step 422, similar to step 402 of FIG. 6. The next step, step 424, is providing the selected

command thread to a graphics processing engine, similar to step 404 of FIG. 6.

[0035] Thereupon, the method further includes performing a command in response to the
selected command thread, step 426, similar to step 406 of FIG. 6. The next step, step 428, is
retrieving a second selected command thread from the plurality of command threads. Similar to
step 422, the second selected command thread may be retrieved from either a first reservation
station, such as reservation station 302 of FIG. 4 or a second reservation station, such as

reservation station 304 of FIG. 4.

[0036] The method further includes providing the second command thread to the graphics

processing engine, step 430. The next step, step 432, is prior to writing the selected command
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thread to either the first reservation station or the second reservation station, interleaving the
selected command thread and the second selected command thread. Thereupon, the method
further includes performing a second command in response to the second selected command

thread, step 434.

[0037] In the embodiment where the graphics processing engine is a texture engine, the
commands performed are directed to texture operations. Although, as recognized by one having

ordinary skill in the art, any other suitable graphics processing engine may be utilized.

[0038] The next step, step 436, is writing the second selected command thread to a first
reservation station if the selected command thread is one of a plurality of first command threads
and writing the second selected command thread to a second reservation station if the second
selected command thread is one of a plurality of second command threads. Furthermore, the
method includes writing the selected command thread to the first reservation station if the
selected command thread is one of the plurality of first command threads and the selected
command thread to the second reservation station if the selected command thread is one of the
plurality of second command threads, step 438. Once again, using the exemplary embodiment of
FIG. 4, the command threads, such as 312-316 and/or 318-322 may be provided from the
graphics processing engine 310 and written back thereto or in another embodiment may be
provided to the ALU 308 by the arbiter 306 and, upon execution of an arithmetic command,

provided back to the associated reservation station, 302 or 304 respectively.

[0039] As such, the present invention allows for multi-thread command processing effectively
using designated reservation station, in conjunction with the arbiter, for the improved processing
of multiple command threads. The present invention further provides for the effective utilization

of the ALU and the graphics processing engine, such as the texture engine, for performing
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operations for both pixel command threads and vertex command threads, thereby improving

graphics rendering and improving command thread processing flexibility.

[0040] It should be understood that there exists implementations of other variations and
modifications of the invention and its various aspects, as may be readily apparent to those of
ordinary skill in the art, and that the invention is not limited by the specific embodiments
described herein. For example, the storage capacity of the reservation stations may be
adequately adjusted to accommodate the storage any suitable corresponding number of command
threads. It is therefore contemplated and covered by the present invention any and all
modifications, variations, or equivalents that fall within the scope of the basic underlying

principles disclosed and claimed herein.
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CLAIMS:

1. In a graphics processing system, a method for selecting a command thread for
processing, the method comprising:

selecting a command thread from either of a plurality of pixel command threads and a
plurality of vertex command threads based on relative priorities of the plurality of pixel
command threads and the plurality of vertex command threads; and

providing the command thread to a command processing engine.

2. The method of claim 1, wherein selecting the command thread based on the
relative priorities further comprises selecting the command thread based on specific commands
that have been executed in any of the plurality of pixel command threads or any of the plurality

of vertex command threads.

3. The method of claim 1, wherein selecting the command thread based on the
relative priorities further comprises selecting the command thread based on specific commands
that have yet to be executed in any of the plurality of pixel command threads or any of the

plurality of vertex command threads.

4. The method of claim 1, wherein selecting the command thread based on the
relative priorities further comprises selecting, as the command thread an oldest one of the

plurality of pixel command threads and the plurality of vertex command threads.
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5. The method of claim 1, wherein providing the command thread to the command
processing engine further comprises, when the command thread is a pixel command thread from
the plurality of pixel command threads, interleaving the command thread with at least one vertex
command thread of the plurality of vertex command threads and, when the command thread is a
vertex command thread from the plurality of vertex command threads, interleaving the command

thread with at least one pixel command thread of the plurality of pixel command threads.

6. The method of claim 1, wherein selecting the command thread further comprises
selecting a pixel command thread of the plurality of pixel command threads as the command

thread without regard to ordering of the plurality of pixel command threads.

7. The method of claim 1, wherein selecting the command thread further comprises
selecting a vertex command thread of the plurality of vertex command threads as the command

thread without regard to ordering of the plurality of vertex command threads.

8. In a graphics processing system, a method for ensuring maximum utilization of a
plurality of command processing engines, the method comprising:

receiving, by an arbiter, a plurality of pixel command threads and a plurality of vertex
command threads for execution by the plurality of command processing engines; and

providing, by the arbiter, selected ones of the plurality of pixel command threads and the
plurality of vertex command threads to any of the plurality of command processing engines for

execution.
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9. The method of claim 8, wherein providing the selected ones of the plurality of
pixel command threads and the plurality of vertex command threads further comprises
interleaving the selected ones of the plurality of pixel command threads and the plurality of

vertex command threads.

10.  The method of claim§, further comprising providing the selected ones of the
plurality of pixel command threads and the plurality of vertex command threads based on

availability of the plurality of command processing engines.

11. A graphics processing system comprising:

at least one memory device comprising a first portion operative to store a plurality of
pixel command threads and a second portion operative to store a plurality of vertex command
threads; and

an arbiter, coupled to the at least one memory device, operable to select a command
thread from either of the plurality of pixel command threads and the plurality of vertex command
threads based on relative priorities of the plurality of pixel command threads and the plurality of

vertex command threads.

12. The graphics processing system of claim 11, further comprising:
a command processing engine, coupled to the arbiter, wherein the arbiter is further

operable to provide the command thread to the command processing engine.
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13. The graphics processing system of claim 11, wherein the first portion of the at
least one memory device comprises a first memory device and the second portion of the at least

one memory device comprises a second memory device.

14.  The graphics processing system of claim 11, wherein a single memory device

comprises the first portion and the second portion of the at least one memory device.

15. A graphics processing system comprising:

at least one memory device comprising a first portion operative to store a plurality of
pixel command threads and a second portion operative to store a plurality of vertex command
threads;

an arbiter, coupled to the at least one memory device, operable to select a command
thread from either of the plurality of pixel command threads and the plurality of vertex command
threads; and

a plurality of command processing engines, coupled to the arbiter, each operable to

receive and process the command thread.

16. The graphics processing system of claim 15, wherein the plurality of command

processing engines comprises at least one arithmetic logic unit.

17. The graphics processing system of claim 15, wherein the plurality of command

processing engines comprises at least one texture processing engine.
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18.  The graphics processing system of claim 15, wherein the first portion of the at
least one memory device comprises a first memory device and the second portion of the at least

one memory device comprises a second memory device.

19.  The graphics processing system of claim 15, wherein a single memory device

comprises the first portion and the second portion of the at least one memory device.
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ABSTRACT
A graphics processing system comprises at least one memory device storing a plurality of
pixel command threads and a plurality of vertex command threads. An arbiter coupled to the at
least one memory device is provided that selects a command thread from either the plurality of
pixel or vertex command threads based on relative priorities of the plurality of pixel command
threads and the plurality of vertex command threads. The selected command thread is provided
to a command processing engine capable of processing pixel command threads and vertex

command threads.
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

MULTI-THREAD GRAPHICS PROCESSING SYSTEM

First Named Inventor/Applicant Name:

Laurent Lefebvre

Filer:

Christopher P. Moreno/Evelyn Stenseth

Attorney Docket Number:

00100.36.0046

Filed as Large Entity

Utility Filing Fees

Description Fee Code Quantity Amount SUB'STS(t;)I in
Basic Filing:
Utility application filing 1011 1 300 300
Utility Search Fee 1111 1 500 500
Utility Examination Fee 1311 1 200 200
Pages:
Claims:
Independent claims in excess of 3 1201 1 200 200

Miscellaneous-Filing:

Petition:
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Description

Fee Code

Quantity

Amount

Sub-Total in

uUsD($)
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1200
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Electronic Acknowledgement Receipt

EFS ID: 1760758
Application Number: 11746453
International Application Number:
Confirmation Number: 2702
Title of Invention: MULTI-THREAD GRAPHICS PROCESSING SYSTEM
First Named Inventor/Applicant Name: Laurent Lefebvre
Customer Number: 29153
Filer: Christopher P. Moreno/Evelyn Stenseth
Filer Authorized By: Christopher P. Moreno
Attorney Docket Number: 00100.36.0046
Receipt Date: 09-MAY-2007
Filing Date:
Time Stamp: 17:30:00
Application Type: Utility
Payment information:
Submitted with Payment yes
Payment was successfully received in RAM $1200
RAM confirmation Number 789
Deposit Account 500441

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
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Document - . . . Multi Pages
Number Document Description File Name File Size(Bytes) Part /.zip| (if appl.)
1 Application Data Sheet ADS.pdf 130190 no 3
Warnings:
Information:

This is not an USPTO supplied ADS fillable form

2 Application.pdf 124158 yes 18
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 12
Claims 13 17
Abstract 18 18
Warnings:
Information:
3 Drawings figs.pdf 88064 no 4
Warnings:
Information:
4 Fee Worksheet (PTO-06) fee-info.pdf 8490 no 2
Warnings:
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Total Files Size (in bytes): 350902
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt
similar to a Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date
shown on this Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the
application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt,
in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary
components for an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the
International Application Number and of the International Filing Date (Form PCT/RO/105) will be issued in due
course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement
Receipt will establish the international filing date of the application.
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5/9/07

PTO/SB/06 (12-04)

Approved for use through 7/31/2006. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

* |f the entry in column 1 is less than the entry in column 2, write “0” in column 3.

PATENT APPLICATION FEE DETERMINATION RECORD
Substitute for Form PTO-875 1 1 /746,453
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE (3) FEE (3) RATE (3) FEE (3)
BASIC FEE 300
(37 CFR 1.16(a), (b), or (¢))
SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) 500
EXAMINATION FEE 200
(37 CFR 1.16(0), (p). or (q))
TOTAL CLAIMS _ _
(37 CFR 1.16()) 19 minus 20 = X 25= OR X 50=
INDEPENDENT CLAIMS _ ~
(37 CFR 1.16(h)) 4 minus 3 = 1 X 1oo= X 200= 200
If the specification and drawings exceed 100
APPLICATION SIZE sheets of paper, the application size fee due is
FEE $250 ($125 for small entity) for each additional
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35
' U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16())) N/A N/A
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1200
A ICATION AS AMENDED - PART II
PPL 0 S PAR OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
ADDI- ADDI-
R NIN R PRESENT
< E:A:rleila G P;'EL\’/"I";SSLY EXTRA RATE ($) TIONAL RATE (3) TIONAL
E AMENDMENT PAID FOR FEE®) FEE®)
w Total N I I _ _ OR -
E (37 CFR 1.16(i)) Minus = X = X =
Z | Independent |, . N _ - =
W | 37 cFR 1.16(n) Minus = X - or | X -
<« | Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) N/A OR N/A
TOTAL OR TOTAL
ADD'T FEE ADD'T FEE
{Column 1) (Column 2) (Column 3) OR
CLAIMS HIGHEST
: ADDI- ADDI-
PRESENT
- RE:”F':fg'LNG P;E%TSSSRLY EEERA RATE (5) TIONAL RATE (5) TIONAL
; AMENDMENT PAID FOR FEE®) FEE®)
1}
Total R . N _ _ OR _
E (37 CFR 1.16(i)) Minus = X = X =
Z Findependent [, . - - = =
& |37 cFR 1.1600) Minus = X = orR | X =
< Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())) N/A OR N/A
TOTAL o TOTAL
ADD'T FEE R ADDTFEE

** |f the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”.

** |f the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3".
The "Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is govemned by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to. complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of 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.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.uspto.gov’

FILING or 371(0)

| APPLICATION NUMBER DATE GRP ART UNIT | FIL FEE REC'D ATTY.DOCKET.NO TOT CLAMS | IND CLAIMS
11/746,453 05/09/2007 2195 1200 00100.36.0046 19 4
CONFIRMATION NO. 2702
29153 FILING RECEIPT

ADVANCED MICRO DEVICES, INC.

C/O VEDDER PRICE KAUFMAN & KAMMHOLZ, P.C.
222 N.LASALLE STREET

CHICAGO, IL60601

Date Mailed: 05/31/2007
Receipt is acknowledged of this regular Patent Application. It will be considered in its order and you will be
notified as to the results of the examination. Be sure to provide the U.S. APPLICATION NUMBER, FILING
DATE, NAME OF APPLICANT, and TITLE OF INVENTION when inquiring about this application. Fees
transmitted by check or draft are subject to collection. Please verify the accuracy of the data presented on
this receipt. If an error is noted on this Filing Receipt, please mail to the Commissioner for Patents
P.O. Box 1450 Alexandria Va 22313-1450. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please
submit any corrections to this Filing Receipt with your reply to the Notice. When the USPTO

processes the reply to the Notice, the USPTO will generate another Filing Receipt incorporating the
requested corrections (if appropriate).

Applicant(s)
Laurent Lefebvre, Lachenaie, CANADA,;
Andrew Gruber, Arlington, MA;
Stephen Morein, Cambridge, MA;

Assignment For Published Patent Application

ATI Technologies ULC, Markham, CANADA
Power of Attorney: None

Domestic Priority data as claimed by applicant

Foreign Applications

If Required, Foreign Filing License Granted: 05/30/2007

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, is
US11/746,453

Projected Publication Date: To Be Determined - pending completion of Missing Parts
Non-Publication Request: No
Early Publication Request: No

Title
MULTI-THREAD GRAPHICS PROCESSING SYSTEM
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Preliminary Class
718

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have
no effect in a foreign country, an inventor who wishes patent protection in another country must apply for a
patent in a specific country or in regional patent offices. Applicants may wish to consider the filing of an
international application under the Patent Cooperation Treaty (PCT). An international (PCT) application
generally has the same effect as a regular national patent application in each PCT-member country. The
PCT process simplifies the filing of patent applications on the same invention in member countries, but
does not result in a grant of "an international patent” and does not eliminate the need of applicants to file
additional documents and fees in countries where patent protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must
make an application for patent in that country in accordance with its particular laws. Since the laws of many
countries differ in various respects from the patent law of the United States, applicants are advised to seek
guidance from specific foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the
USPTO must issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S.
patent application serves as a request for a foreign filing license. The application's filing receipt contains
further information and guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically,
the section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for
filing foreign patent applications. The guide is available either by contacting the USPTO Contact Center at
800-786-9199, or it can be viewed on the USPTO website at
http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you
may wish to consult the U.S. Government website, http:/www.stopfakes.gov. Part of a Department of
Commerce initiative, this website includes self-help "toolkits" giving innovators guidance on how to protect
intellectual property in specific countries such as China, Korea and Mexico. For questions regarding patent
enforcement issues, applicants may call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN
FILING LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all
applications where the conditions for issuance of a license have been met, regardless of whether or not a
license may be required as set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in
37 CFR 5.15(a) unless an earlier license has been issued under 37 CFR 5.15(b). The license is subject to
revocation upon written notification. The date indicated is the effective date of the license, unless an earlier
license of similar scope has been granted under 37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date
thereof unless it is revoked. This license is automatically transferred to any related applications(s) filed under
37 CFR 1.53(d). This license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the
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subject matter as imposed by any Government contract or the provisions of existing laws relating to
espionage and the national security or the export of technical data. Licensees should apprise themselves of
current regulations especially with respect to certain countries, of other agencies, particularly the Office of
Defense Trade Controls, Department of State (with respect to Arms, Munitions and Implements of War (22
CFR 121-128)); the Bureau of Industry and Security, Department of Commerce (15 CFR parts 730-774); the
Office of Foreign AssetsControl, Department of Treasury (31 CFR Parts 500+) and the Department of
Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN
FILING LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license
under 37 CFR 5.12, if a license is desired before the expiration of 6 months from the filing date of the
application. If 6 months has lapsed from the filing date of this application and the licensee has not received
any indication of a secrecy order under 35 U.S.C. 181, the licensee may foreign file the application pursuant
to 37 CFR 5.15(b).
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

l APPLICATION NUMBER | FILING OR 371 (c) DATE |  FIRSTNAMED APPLICANT |  ATTORNEY DOCKET NUMBER |
11/746,453 05/09/2007 Laurent Lefebvre 00100.36.0046
CONFIRMATION NO. 2702
29153 FORMALITIES
ADVANCED MICRO DEVICES, INC. LETTER

C/O VEDDER PRICE KAUFMAN & KAMMHOLZ, P.C.
222 N.LASALLE STREET
CHICAGO, IL 60601

Date Mailed: 05/31/2007

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION
FILED UNDER 37 CFR 1.53(b)
Filing Date Granted
Items Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

e The oath or declaration is missing. A properly signed oath or declaration in compliance with 37 CFR 1.63,
identifying the application by the above Application Number and Filing Date, is required.
Note: If a petition under 37 CFR 1.47 is being filed, an oath or declaration in compliance with 37 CFR 1.63
signed by all available joint inventors, or if no inventor is available by a party with sufficient proprietary
interest, is required.

The applicant needs to satisfy supplemental fees problems indicated below.
The required item(s) identified below must be timely submitted to avoid abandonment:

¢ To avoid abandonment, a surcharge (for late submission of filing fee, search fee, examination feé or oath or
declaration) as set forth in 37 CFR 1.16(f) of $130. for a non-small entity, must be submitted with the missing items
identified in this letter.

SUMMARY OF FEES DUE:
Total additional fee(s) required for this application is $130 for a non-small entity

o $130 Surcharge. .
Replies should be mailed to:  Mail Stop Missing Parts
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Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https://sportal.uspto.gov/authenticate/AuthenticateUserl ocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http.//www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

Office of Initial Patent Examination (571) 272-4000, or 1-800-PT0-9199
PART 3 - OFFICE COPY
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PATENT APPLICATION
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants:  Lefebvre, Laurent Examiner: na
Serial No.: 11/746,453 Art Unit: 2195
Filing Date:  05/09/2007 Docket No.: 00100.36.0046

Confirmation No.: 2702
Title: MULTI-THREAD GRAPHICS PROCESSING SYSTEM
Mail Stop Missing Parts

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

RESPONSE TO NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL
APPLICATION FILED UNDER 37 CFR 1.53(b) — FILING DATE GRANTED

Dear Sir:

Pursuant to the Notice to File Missing Parts of Nonprovisional Application mailed May
30, 2007, and relating to completion of the above-identified application, transmitted herewith is
a Declaration signed by the inventors in the parent application Serial No. 10/673,761.

The Commissioner is hereby authorized to charge the fee for filing this Response and any
additional fees which may be required in this Application during its entire pendency or credit any
overpayment to Deposit Account No. 50-0441.

Respectfully submitted,

Date: 6/13/2007 Ry, e o poee

Christopher P. Moreno
Registration No. 38,566

Vedder, Price, Kaufman & Kammbholz, P.C.
222 N. LaSalle Street

Chicago, IL 60601

(312) 609-7842

FAX: (312) 609-5005
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09/26/03 FRI 15:25 FAX @005

020046M
DECLARATION Attorney D cket Number 00100.02.0046
FOR UTILITY OR DESIGN First Named Inventor: Laurent Lefebvre
PATENT APPLICATION COMPLETE IF KNOWN
(37 CFR 1.63) Application Number:
Declaration Submitted with Initial Filing, OR Filing Date:
O Declaration Submitted after Initial Filing (surcharge  Group Art Unit:
(37 CFR 1.16(e)) required) Examiner Name:

As a below named inventor, [ hereby declare that:

My residence, post office address, and citizenship are as stated below next to my name.

1 believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint
inventor (if plural names are listed below) of the subject matter which is claimed and for which a patent is sought on
the invention entitled: MULTI-THREAD GRAPHICS PROCESSING SYSTEM

the specification of which:

is attached hereto.

O was filed on (MM/DD/YYYY) as United States Application Number

or as PCT International Application Number and was amended on (MM/DD/YYYY)
(if applicable).

I hereby state that I have reviewed and understand the contents of the above identified specification, including the
claims, as amended by any amendment specifically referred to above.
I acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR 1.56.

1 hereby claim foreign priofity benefits under 35 U.S.C. 119(a){(d) or 365(b) of any foreign application(s) for patent or inventor’s certificate, or
365(a) of any PCT international application which designated at least one country other than the United States of America, listed befow and have
also identified below, by checking the box, any foreign application for patent or inventor's certificate, ot of any PCT intemational application

having a filing date before that of the application on which priority is claimed.

Prior Foreign Foreign Filing Date | Priority Not Copy Attached?
Application Number(s) Country (MM/DD/YYYY) Claimed YES NO
O [m] 0
m] O 0

O Additional foreign application numbers are listed on a supplemental priority data sheet PTO/SB/02B attached hereto.

1 hercby claim the benefit under 35 U.S.C. 119(¢) of any United States provisional application(s) listed below.
Application Number(s) Filing Data (MM/DD/Y YYY)

[0 Additional provisional application aumbers are listed on & supplemental priority data sheet PTO/SB/02B attached hereto.

1 hereby claim the benefit under 35 US.C. 120 of any United States application(s), or 365(¢) of any PCT international application designating the
United States of America, listed below and, insofar as the subject matter of each of the claims of this application is not disclosed in the prior
United States or PCT Intemational application in the manner provided by the first paragraph of 35 US.C. 112, ] acknowledge the duty to disclose
information which is material to patentability as defined in 37 CFR 1.56 which became available between the filing date of the prior application
and the national or PCT international filing date of this application.

U.S. Parent Application or PCT Parent Filing Date Parent Patent Number
Parent Number (MM/DD/YYYY) (if applicable)

O Additional U.S. or PCT intemnational application numbers are listed on a supplemental priority data sheet PTO/SB/02B attached hereto.

CHICAGO/#1064165.1
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020046M

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 O

ffice connected therewith:

Name Registration Number Name Registration Number
Christopher J. Reckamp 34414 Ang 1 J. Bufalino 29,622
Joseph P. Krause 32,578 Robert Beiser 28,687
Mark A. Dalla Valle 34,147 Michael J. Turgeon 39,404
Brent A. Boyd 51,020 Timothy J. Bechen 48,126
Themi Anagnos 47,388

O Additional registered practitioner(s) named on supplemental Registered

Direct all correspondence to:

believed to be true; and further that these statem

222 N. LaSalle Street, Suite 2600
Chicago, Illinois 60601
Telephone: 312-609-7500
Facsimile: 312-609-5005

1 hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief are

application or any patent issued thereon.

Name of Sole or First Inventor:

ents were made with the know!
punishable by fine or imprisonment, or both, under 18 U.S

Practitioner Information sheet PTQ/SB/02C attached hereto\

Vedder, Price, Kaufman & Kammholz, P.C.

ledge that willful false statements and the like so made arc
C. 1001 and that such willful false statements may jeopardize the validity of the

O A petition has been filed for this unsigned inventor

Given Name (first and middle [if any})

Family Name or Surname

Laurent 5 Lefebvre

Inventor’s & Date

Signature %« g /zz/zms

Residence City: Lachenaie I State: Quebeo Country: Canada I Citizenship: Canadian
Post Office Address | 124 Parenchere St

City: Lachenaie | State: Quebec [ ZIP: J16W 6AS [ Country: Canada

Name of Additional Joint Inventor:

O A petition has been filed for this unsigned inventor

Given Name (first and middle [if any])

Family Name or Surname

Andrew E. 4 ] Gruber
Inventor’s L {) -ZC Da /

Signature Gl74[L23

Residence City: Ardington | State: MA Country: US | Citizenship: US
Post Office Address | 215 Pleasant Strect

City: Arlington [ State: MA | ZIP 02476 | Country: US

Name of Additional Joint Inventor:

O A petition has been filed for this unsigned inventor

Family Name or Surname

Given Name (first and middle [if apy$)
/=

Stephen L. Morein
Inventor’s Da? / /
| Signature v 2{ ij

Residence City. Cambridge | State: MA Country: US [ Citizonship: US
Post Office %ss | 10 Magazine Road, Apt. 801

City: Cambridge [ State: MA [ zip 01752 [ Country: US

CHICAGO/#1064165.1
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Electronic Patent Application Fee Transmittal

Application Number:

11746453

Filing Date:

09-May-2007

Title of Invention:

MULTI-THREAD GRAPHICS PROCESSING SYSTEM

First Named Inventor/Applicant Name:

Laurent Lefebvre

Filer:

Christopher P. Moreno/Evelyn Stenseth

Attorney Docket Number:

00100.36.0046

Filed as Large Entity

Utility Filing Fees

Description Fee Code Quantity Amount SUB'STS(t;)I in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Late filing fee for oath or declaration 1051 1 130 130

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description

Fee Code

Quantity

Amount

Sub-Total in
USD($)

Miscellaneous:

Total in USD ($)

130
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Electronic Acknowledgement Receipt

EFS ID: 1870011
Application Number: 11746453
International Application Number:
Confirmation Number: 2702
Title of Invention: MULTI-THREAD GRAPHICS PROCESSING SYSTEM
First Named Inventor/Applicant Name: Laurent Lefebvre
Customer Number: 29153
Filer: Christopher P. Moreno/Evelyn Stenseth
Filer Authorized By: Christopher P. Moreno
Attorney Docket Number: 00100.36.0046
Receipt Date: 13-JUN-2007
Filing Date: 09-MAY-2007
Time Stamp: 17:25:00
Application Type: Utility
Payment information:
Submitted with Payment yes
Payment was successfully received in RAM $130
RAM confirmation Number 2051
Deposit Account 500441

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
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Document - . . . Multi Pages
Number Document Description File Name File Size(Bytes) Part /.zip| (if appl.)
1 Request for Corrected Filing Receipt | ReqCorrectedFilingRcpt.pdf 85601 no 1
Warnings:
Information:
2 Applicant Requnse to.Pre-Exam RspMissParts.pdf 91258 no 1
Formalities Notice
Warnings:
Information:
3 Oath or Declaration filed Decl.pdf 120784 no 2
Warnings:
Information:
4 Fee Worksheet (PTO-06) fee-info.pdf 8172 no 2
Warnings:
Information:
Total Files Size (in bytes): 305815

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt
similar to a Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date
shown on this Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the
application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt,
in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary
components for an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the
International Application Number and of the International Filing Date (Form PCT/RO/105) will be issued in due
course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement
Receipt will establish the international filing date of the application.
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PATENT APPLICATION
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants:  Lefebvre, Laurent Examiner: na
Serial No.: 11/746,453 Art Unit: 2195
Filing Date:  05/09/2007 Docket No.: 00100.36.0046

Confirmation No.: 2702

Title: MULTI-THREAD GRAPHICS PROCESSING SYSTEM
Mail Stop Missing Parts

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

REQUEST FOR CORRECTED FILING RECEIPT

Dear Sir:

Applicant notes that the Filing Receipt issued for the above application on May 31, 2007
did not include the domestic priority data listed on the Application Data Sheet and in the
application. Applicant requests a corrected Filing Receipt listing the domestic priority for this
application, namely, that this application is a continuation of 10/673,761 filed on September 29,

2003.

Respectfully submitted,

Date: 6/13/2007 By (LT f pem

Christopher P. Moreno
Registration No. 38,566

Vedder, Price, Kaufman & Kammbholz, P.C.
222 N. LaSalle Street

Chicago, IL 60601

(312) 609-7842

FAX: (312) 609-5005
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.uspto.gov’

FILING or 371(0)

| APPLICATION NUMBER DATE GRP ART UNIT | FIL FEE REC'D ATTY.DOCKET.NO TOT CLAMS | IND CLAIMS
11/746,453 05/09/2007 2195 1330 00100.36.0046 19 4
CONFIRMATION NO. 2702
29153 UPDATED FILING RECEIPT

ADVANCED MICRO DEVICES, INC.

C/O VEDDER PRICE KAUFMAN & KAMMHOLZ, P.C.
222 N.LASALLE STREET

CHICAGO, IL60601

Date Mailed: 06/19/2007

Receipt is acknowledged of this regular Patent Application. It will be considered in its order and you will be
notified as to the results of the examination. Be sure to provide the U.S. APPLICATION NUMBER, FILING
DATE, NAME OF APPLICANT, and TITLE OF INVENTION when inquiring about this application. Fees
transmitted by check or draft are subject to collection. Please verify the accuracy of the data presented on
this receipt. If an error is noted on this Filing Receipt, please mail to the Commissioner for Patents
P.O. Box 1450 Alexandria Va 22313-1450. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please
submit any corrections to this Filing Receipt with your reply to the Notice. When the USPTO
processes the reply to the Notice, the USPTO will generate another Filing Receipt incorporating the
requested corrections (if appropriate).

Applicant(s)
Laurent Lefebvre, Lachenaie, CANADA,;
Andrew E. Gruber, Arlington, MA;
Stephen L. Morein, Cambridge, MA;

Assignment For Published Patent Application
ATI Technologies ULC, Markham, CANADA

Power of Attorney:

Robert Beiser--28687 Michael Turgeon--39404
Angelo Bufalino--29622 Themi Anagnos--47388

Joseph Krause--32578 Timothy Bechen--48126
Mark Dalla Valle--34147 Brent Boyd--51020

Christopher Reckamp--34414
Domestic Priority data as claimed by applicant
This application is a CON of 10/673,761 09/29/2003 PAT 7,239,322

Foreign Applications

If Required, Foreign Filing License Granted: 05/30/2007

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, is
US11/746,453

Projected Publication Date: 09/27/2007
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Non-Publication Request: No

Early Publication Request: No

Title
MULTI-THREAD GRAPHICS PROCESSING SYSTEM
Preliminary Class
718

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have
no effect in a foreign country, an inventor who wishes patent protection in another country must apply for a
patent in a specific country or in regional patent offices. Applicants may wish to consider the filing of an
international application under the Patent Cooperation Treaty (PCT). An international (PCT) application
generally has the same effect as a regular national patent application in each PCT-member country. The
PCT process simplifies the filing of patent applications on the same invention in member countries, but
does not result in a grant of "an international patent” and does not eliminate the need of applicants to file
additional documents and fees in countries where patent protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must
make an application for patent in that country in accordance with its particular laws. Since the laws of many
countries differ in various respects from the patent law of the United States, applicants are advised to seek
guidance from specific foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the
USPTO must issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S.
patent application serves as a request for a foreign filing license. The application's filing receipt contains
further information and guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically,
the section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for
filing foreign patent applications. The guide is available either by contacting the USPTO Contact Center at
800-786-9199, or it can be viewed on the USPTO website at
http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you
may wish to consult the U.S. Government website, http:/www.stopfakes.gov. Part of a Department of
Commerce initiative, this website includes self-help "toolkits" giving innovators guidance on how to protect
intellectual property in specific countries such as China, Korea and Mexico. For questions regarding patent
enforcement issues, applicants may call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED
The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN
FILING LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all
applications where the conditions for issuance of a license have been met, regardless of whether or not a
license may be required as set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in

37 CFR 5.15(a) unless an earlier license has been issued under 37 CFR 5.15(b). The license is subject to
revocation upon written notification. The date indicated is the effective date of the license, unless an earlier
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license of similar scope has been granted under 37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date
thereof unless it is revoked. This license is automatically transferred to any related applications(s) filed under
37 CFR 1.53(d). This license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the
subject matter as imposed by any Government contract or the provisions of existing laws relating to
espionage and the national security or the export of technical data. Licensees should apprise themselves of
current regulations especially with respect to certain countries, of other agencies, particularly the Office of
Defense Trade Controls, Department of State (with respect to Arms, Munitions and Implements of War (22
CFR 121-128)); the Bureau of Industry and Security, Department of Commerce (15 CFR parts 730-774); the
Office of Foreign AssetsControl, Department of Treasury (31 CFR Parts 500+) and the Department of
Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN
FILING LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license
under 37 CFR 5.12, if a license is desired before the expiration of 6 months from the filing date of the
application. If 6 months has lapsed from the filing date of this application and the licensee has not received
any indication of a secrecy order under 35 U.S.C. 181, the licensee may foreign file the application pursuant
to 37 CFR 5.15(b).
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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 Paperwork Reduction Act of 1995, no persens are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 11746453
Filing Date 2007-05-09
First Named Inventor | Lefebvre

Art Unit 2195
Examiner Name

Attorney Docket Number 00100.36.0046

U.S.PATENTS

| Remove |

Pages,Columns,Lines where

E)l(gm*lner Cite Patent Number Kind Issue Date Na".‘e of Patentee or Applicant Relevant Passages or Relevant
Initial No Cede! of cited Document )
Figures Appear

1 7015913 B1 2006-03-21 Lindholm, et al.

2 6650330 2003-11-03 Lindholm, et al.

3 6650327 2003-11-03 Airey, et al.

4 6980209 B1 2005-12-27 Donham, et al.

5 6897871 B1 2005-05-24 Morein, et al.

6 6864893 B2 2005-03-08 Zatz P

7 6809732 B2 2004-10-26 Zatz

8 6731289 B1 2004-05-04 Peercy, et al.
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 11746453
Filing Date 2007-05-09
First Named Inventor | Lefebvre

Art Unit 2195
Examiner Name

Attorney Docket Number 00100.36.0046

9 6724394 B1 2004-04-20 Zatz, etal.

10 6573893 B1 2003-06-03 Naqvi, et al.

11 6384824 B1 2002-05-07 Morgan, et al.

12 6118452 2000-09-12 Gannett

13 5550862 1996-08-27 Nakamura et al.
If you wish to add additional U.S. Patent citation information please click the Add button. Add

U.S.PATENT APPLICATICN PUBLICATIONS |Remove|
Examiner| Cite _— Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
- Publication Number . Relevant Passages or Relevant
Initial No Code'| Date of cited Document )
Figures Appear
1 20040164387 Al 2004-08-26 Aronson, et al.
2 20030076320 Al 2003-04-24 Collodi

If you wish to add additional U.S. Published Application citation infermation please click the Add button.| Add |

FOREIGN PATENT DOCUMENTS

| Remove|

Name of Patentee or

Pages,Columns,Lines

Examiner| Cite | Foreign Document Country Kind | Publication Avplicant of cited where Relevant Ts
Initial® No | Number3 Code2 j Code4| Date PP Passages or Relevant
Document ,
Figures Appear
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Application Number 11746453
Filing Date 2007-05-09

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Lefebvre
Art Unit 2195

Examiner Name

Attorney Docket Number 00100.36.0046

1 []
If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS |Remove|
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S : . '
(book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s}, volume-issue number(s)}, TS

Initials No publisher, city and/or country where published.

If you wish to add additional non-patent literature document citation information please click the Add buttonl Add |

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
1 Kind of document by the appropriate symbcls as indicated on the document under WIPQ Standard ST.16 if possible. ° Applicant is to place a check mark here if
English language translation is attached.
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Application Number 11746453

Filing Date 2007-05-09

INFORMATION DISCLOSURE

First Named Inventor | Lefebvre

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Art Unit 2195

Examiner Name

Attorney Dacket Number 00100.36.0046

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[ ] See attached certification statement.
[] Fee setforthin 37 CFR 1.17 (p) has been submitted herewith.

None

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature fChristopher P. Morenof Date (YYYY-MM-DD) 2007-08-03

Name/Print Christopher P. Moreno Registration Number 38,566

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.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour 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.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record may be
disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an application
which became abandoned or in which the proceedings were terminated and which application is referenced by either a
published application, an application open to public inspections or an issued patent.

8.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S5.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(¢)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Electronic Acknowledgement Receipt

EFS ID: 2046068
Application Number: 11746453
International Application Number:
Confirmation Number: 2702

Title of Invention:

MULTI-THREAD GRAPHICS PROCESSING SYSTEM

First Named Inventor/Applicant Name:

Laurent Lefebvre

Customer Number:

29153

Filer:

Christopher P. Moreno/Evelyn Stenseth

Filer Authorized By:

Christopher P. Moreno

Attorney Docket Number:

00100.36.0046

Receipt Date: 03-AUG-2007
Filing Date: 09-MAY-2007
Time Stamp: 15:06:18

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document I . File Size(Bytes) Multi Pages
Number Document Description File Name /Message Digest | Part/.zip| (if appl.)
Information Disclosure Statement 7
1 . 360046|DS.pdf no 5
(lDS) Flled 4d8db9f444125c0546dbec60eetf21434
639b0667
Warnings: Realtek Ex. 1002
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Information:

Total Files Size (in bytes): 773111

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt
similar to a Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date
shown on this Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the
application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt,
in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary
components for an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the
International Application Number and of the International Filing Date (Form PCT/RO/105) will be issued in due
course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement
Receipt will establish the international filing date of the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.uspto.gov

APPLICATION NUMBER FILING OR 371(c) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO/TITLE

11/746,453 05/09/2007 Laurent Lefebvre 00100.36.0046

CONFIRMATION NO. 2702

29153

ADVANCED MICRO DEVICES, INC.

C/O VEDDER PRICE KAUFMAN & KAMMHOLZ, P.C.
222 N.LASALLE STREET

CHICAGO, IL60601

Title: MULTI-THREAD GRAPHICS PROCESSING SYSTEM

Publication No. US-2007-0222787-A1
Publication Date: 09/27/2007

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication
pursuant to 37 CFR 1.211, et seq. The patent application publication number and publication date
are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases
via the Internet at www.uspto.gov. The direct link to access the publication is currently
http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the
publication to applicant. A copy of the publication may be obtained from the Office upon payment
of the appropriate fee set forth in 37 CFR 1.19(a)(1). Orders for copies of patent application
publications are handled by the USPTQO's Office of Public Records. The Office of Public Records
can be reached by telephone at (703) 308-9726 or (800) 972-6382, by facsimile at (703) 305-8759,
by mail addressed to the United States Patent and Trademark Office, Office of Public Records,
Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions
and the dates of receipt of correspondence filed in the Office, may also be accessed via the
Internet through the Patent Electronic Business Center at www.uspto.gov using the public side of
the Patent Application Information and Retrieval (PAIR) system. The direct link to access this
status information is currently http://pair.uspto.gov/. Prior to publication, such status information is
confidential and may only be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling
the Patent Electronic Business Center at 1-866-217-9197.

Pre-Grant Publication Division, 703-605-4283
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
11/746,453 05/09/2007 Laurent Lefebvre 00100.36.0046 2702
29153 7590 05/28/2009
ADVANCED MICRO DEVICES, INC. | EXAMINER
C/O VEDDER PRICE P.C. NGUYEN, HAU H
222 NLASALLE STREET
CHICAGO, 1L 60601 | ARTUNIT | papsR NUMBER
2628
| MAIL DATE | DELIVERY MODE
05/28/2009 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.
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Application No. Applicant(s)

11/746,453 LEFEBVRE ET AL.
Office Action Summary Examiner ArtUnit

HAU H. NGUYEN 2628

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 1 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

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

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (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

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

Status

1)X] Responsive to communication(s) filed on 09 May 2007.
2a)[] This action is FINAL. 2b)[] This action is non-final.
3)] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X] Claim(s) 1-19 is/are pending in the application.

4a) Of the above claim(s) is/are withdrawn from consideration.
5] Claim(s) _____is/are allowed.
6)] Claim(s) _____is/are rejected.
7)[] Claim(s) is/are objected to.

8)X] Claim(s) 1-19 are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)_] The drawing(s) filed on is/are: a)[_] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

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

Priority under 35 U.S.C. § 119

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

Attachment(s)

1) |:| Notice of References Cited (PTO-892) 4) |:| Interview Summary (PTO-413)

2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _

3) [X] Information Disclosure Statement(s) (PTO/SB/08) 5) ] Notice of Informal Patent Application
Paper No(s)/Mail Date 8/3/2007. 6) |:| Other:

U.S. Patent and Trademark Office
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Application/Control Number: 11/746,453 Page 2
Art Unit: 2628

DETAILED ACTION
Election/Restrictions
1. Restriction to one of the following inventions is required under 35 U.S.C. 121:

2

L. Claims 1-10, drawn to “selecting a command thread...” classified in class 345,
subclass 522.
II. Claims 11-19, drawn to “at least one memory device..”, classified in class 345,
subclass 535.
2. The inventions are distinct, each from the other, because of the following reasons:
Inventions I and II are related as subcombinations disclosed as usable together in a single
combination. The subcombinations are distinct from each other if they are shown to be
separately usable. In the instant case, invention I has separate utility for processing graphics
commands such as “selecting a command thread...”. Invention II has separate utility for
arbitrating memory access such as “at least one memory device..., an arbiter...”. See MPEP §
806.05(d).
3. Because these inventions are distinct for the reasons given above and the search required
for Group I is not required for Group II, restriction for examination purposes as indicated is
proper.
Conclusion
4. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Hau H. Nguyen whose telephone number is: 571-272-7787. The

examiner can normally be reached on MON-FRI from 8:30-5:30.
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Application/Control Number: 11/746,453 Page 3
Art Unit: 2628

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 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).

/Hau H Nguyen/

Primary Examiner, Art Unit 2628
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Examiner Name

Attorney Docket Number 00100.36.0046
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If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS |Remove|
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate}, title of the item
Examiner| Cite oo . . '
(book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s}, TS

Initials™ | No publisher, city and/or country where published.

If you wish to add additional non-patent literature document citation information please click the Add buttonl Add |
EXAMINER SIGNATURE
Examiner Signature Hau Nguyen/‘ Date Considered 05/26/2009

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
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INFORMATION DISCLOSURE

First Named Inventor | Lefebvre

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Art Unit 2195

Examiner Name

Attorney Dacket Number 00100.36.0046

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[] See attached certification statement.
[] Fee setforthin 37 CFR 1.17 {p) has been submitted herewith.

None

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature [Christopher P. Moreno/ Date (YYYY-MM-DD) 2007-08-03

Name/Print Christopher P. Moreno Registration Number 38,566

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.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour 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.

Realtek Ex. 1002
EFS Web 2.0 Case No. IPR2023-00564
Page 63 of 136



Receipt date: 08/03/2007 11746453 - GAU: 2628

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accerdingly, pursuant to the requirements of the Act, please be advised
that: (1) the general autherity for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the infermation sclicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submissicn, which may
result in termination of proceedings or abandenment of the applicaticn or expiration of the patent.

The information provided by you in this form will be subject te the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Infermation Act
(5 U.5.C. 552} and the Privacy Act (5 U.S.C. 552a). Records frem this system of records may be disclesed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
hegotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of informatich shall be required te comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Applicaticn filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclesed, as a routine use, to another federal agency for purposes of
Natichal Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and pregrams, under autherity of 44 U.S5.C. 2904 and
2906. Such disclesure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the

application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be
disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an application
which became abandcned or in which the proceedings were terminated and which application is referenced by either a
published application, an application open to public inspections or an issued patent.

9.

A record from this system of records may be disclosed, as a rcutine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law cr regulaticn.
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00100.36.0046

PATENT APPLICATION
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Applicants: Lefebrvre, et al. Examiner: Nguyen, Hau H.
Serial No. 11/746453 Art Unit: 2628
Filing Date: May 9, 2007 Atty. Docket No.: 00100.36.0046

Confirmation No.: 2702

Title: MULTI-THREAD GRAPHICS PROCESSING SYSTEM

Mail Stop Amendment
Commissioner for Patents

P. O. Box 1450

Alexandria, VA 22313-1450

RESTRICTION RESPONSE

Dear Sir:

In response to the non-final Office Action mailed May 28, 2009, Applicants make the
following amendments and respond as follows:

Amendments to the Claims are reflected in the listing of claims which begins on page 2
of this paper.

Remarks begin on page 7 of this paper.

CHICAGO/#1951454.1
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Amendments to the Claims:

Please 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) In a graphics processing system, a method for selecting a
command thread for processing, the method comprising;

selecting a command thread from either of a plurality of pixel command threads and a
plurality of vertex command threads based on relative priorities of the plurality of pixel
command threads and the plurality of vertex command threads; and

providing the command thread to a command processing engine.

2. (Original) The method of claim 1, wherein selecting the command thread
based on the relative priorities further comprises selecting the command thread based on specific
commands that have been executed in any of the plurality of pixel command threads or any of

the plurality of vertex command threads.

3. (Original) The method of claim 1, wherein selecting the command thread
based on the relative priorities further comprises selecting the command thread based on specific
commands that have yet to be executed in any of the plurality of pixel command threads or any

of the plurality of vertex command threads.

4, (Original) The method of claim 1, wherein selecting the command thread
based on the relative priorities further comprises selecting, as the command thread an oldest one

of the plurality of pixel command threads and the plurality of vertex command threads.

CHICAGO/#1951454.1 2
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5. (Original) The method of claim 1, wherein providing the command thread to
the command processing engine further comprises, when the command thread is a pixel
command thread from the plurality of pixel command threads, interleaving the command thread
with at least one vertex command thread of the plurality of vertex command threads and, when
the command thread is a vertex command thread from the plurality of vertex command threads,
interleaving the command thread with at least one pixel command thread of the plurality of pixel

command threads.

6. (Original) The method of claim 1, wherein selecting the command thread
further comprises selecting a pixel command thread of the plurality of pixel command threads as

the command thread without regard to ordering of the plurality of pixel command threads.

7. (Original) The method of claim 1, wherein selecting the command thread
further comprises selecting a vertex command thread of the plurality of vertex command threads

as the command thread without regard to ordering of the plurality of vertex command threads.

8. (Original) In a graphics processing system, a method for ensuring maximum
utilization of a plurality of command processing engines, the method comprising;
receiving, by an arbiter, a plurality of pixel command threads and a plurality of vertex

command threads for execution by the plurality of command processing engines; and

CHICAGO/#1951454.1 3
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providing, by the arbiter, selected ones of the plurality of pixel command threads and the

plurality of vertex command threads to any of the plurality of command processing engines for

execution.

9. (Original) The method of claim 8, wherein providing the selected ones of the
plurality of pixel command threads and the plurality of vertex command threads further
comprises interleaving the selected ones of the plurality of pixel command threads and the

plurality of vertex command threads.

10. (Original) The method of claim8, further comprising providing the selected
ones of the plurality of pixel command threads and the plurality of vertex command threads

based on availability of the plurality of command processing engines.

11. (Original) A graphics processing system comprising:

at least one memory device comprising a first portion operative to store a plurality of
pixel command threads and a second portion operative to store a plurality of vertex command
threads; and

an arbiter, coupled to the at least one memory device, operable to select a command
thread from either of the plurality of pixel command threads and the plurality of vertex command
threads based on relative priorities of the plurality of pixel command threads and the plurality of

vertex command threads.

12. (Original) The graphics processing system of claim 11, further comprising:

CHICAGO/#1951454.1 4
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a command processing engine, coupled to the arbiter, wherein the arbiter is further

operable to provide the command thread to the command processing engine.

13. (Original) The graphics processing system of claim 11, wherein the first
portion of the at least one memory device comprises a first memory device and the second

portion of the at least one memory device comprises a second memory device.

14. (Original) The graphics processing system of claim 11, wherein a single
memory device comprises the first portion and the second portion of the at least one memory

device.

15. (Original) A graphics processing system comprising:

at least one memory device comprising a first portion operative to store a plurality of
pixel command threads and a second portion operative to store a plurality of vertex command
threads;

an arbiter, coupled to the at least one memory device, operable to select a command
thread from either of the plurality of pixel command threads and the plurality of vertex command
threads; and

a plurality of command processing engines, coupled to the arbiter, each operable to

receive and process the command thread.

16. (Original) The graphics processing system of claim 15, wherein the plurality

of command processing engines comprises at least one arithmetic logic unit.

CHICAGO/#1951454.1 5
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17. (Original) The graphics processing system of claim 15, wherein the plurality

of command processing engines comprises at least one texture processing engine.

18. (Original) The graphics processing system of claim 15, wherein the first
portion of the at least one memory device comprises a first memory device and the second

portion of the at least one memory device comprises a second memory device.

19. (Original) The graphics processing system of claim 15, wherein a single
memory device comprises the first portion and the second portion of the at least one memory

device.

CHICAGO/#1951454.1 6
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REMARKS

In an Office Action mailed May 28, 2009, claims 1-19 were subject to a restriction
requirement under 35 U.S.C. § 121. In response, Applicant withdraws Group I (claims 1-10) and
elects Group II (Claims 11-19). Applicant reserves any relevant rights to examination of the
(original) claims if claims of the elected groups are found to be patentable.

It is believed that all of the stated grounds of rejection have been properly traversed,
accommodated, or rendered moot. Applicants therefore respectfully requests reconsideration and
withdrawal all presently outstanding rejections. Thus, prompt and favorable consideration of this
response is respectfully requested. If it is believed that personal communication will expedite
prosecution of this application, Applicant’s undersigned representative may be contacted at the
number below.

Respectfully submitted,
By: M&v ﬂ i W

Christop}{er P. Moreno
Registration No. 38,566

Date: 6/25/2009

Vedder Price P.C.

222 N. LaSalle Street
Chicago, Illinois 60601
Phone: (312) 609-7842
Fax: (312) 609-5005

CHICAGO/#1951454.1 7
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*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.
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This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will 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.
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Application No. Applicant(s)

11/746,453 LEFEBVRE ET AL.
Office Action Summary Examiner ArtUnit

HAU H. NGUYEN 2628

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

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

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

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (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

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

Status
1)X] Responsive to communication(s) filed on 25 June 2009.
2a)[] This action is FINAL. 2b)[X] This action is non-final.

3)] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X] Claim(s) 1-19 is/are pending in the application.
4a) Of the above claim(s) 1-10 is/are withdrawn from consideration.

5] Claim(s) _____is/are allowed.

6)X] Claim(s) 171-19 is/are rejected.

7)[] Claim(s) _____is/are objected to.

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

Application Papers

9)[] The specification is objected to by the Examiner.
10)_] The drawing(s) filed on is/are: a)[_] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

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

Priority under 35 U.S.C. § 119

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

Attachment(s)

1) |:| Notice of References Cited (PTO-892) 4) |:| Interview Summary (PTO-413)

2) [[] Notice of Draftsperson’s Patent Drawing Review (PT0-948) Paper No(s)/Mail Date. ___

3) [] Information Disclosure Statement(s) (PTO/SB/08) 5) ] Notice of Informal Patent Application
Paper No(s)/Mail Date _____. 6) |:| Other:

U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of BaperIF\?K‘ Ex.1002......
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DETAILED ACTION
Election/Restrictions
1. Applicant’s election of 11-19 in the reply filed on 6/25/2009 is acknowledged. Because
applicant did not distinctly and specifically point out the supposed errors in the restriction
requirement, the election has been treated as an election without traverse (MPEP § 818.03(a)).
Accordingly, claims 1-10 withdrawn from further consideration pursuant to 37 CFR 1.142(b) as
being drawn to a nonelected Group 1. Also, accordingly, the status of each of claims 1-10 is

treated as “withdrawn”, not “original”.
9

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

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

A person shall be entitled to a patent unless —

(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 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.

3. Claims 15-17, and 19 are rejected under 35 U.S.C. 102(e) as being anticipated by Airey
et al. (U.S. Patent No. 6,650,327, “Airey”, hereinafter).

As per claim 15, as shown in Figs. 1 and 2, Airey teaches a graphics processing system
comprising:

at least one memory device (display list 133 to store pixel or vertex commands)

comprising a first portion operative to store a plurality of pixel command threads and a second
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portion operative to store a plurality of vertex command threads (see Fig. 2, see also col. 6, lines
49-56),

an arbiter (inherently included in the display list 133), coupled to the at least one memory
device, operable to select a command thread from either of the plurality of pixel command
threads and the plurality of vertex command threads (in order to provide pixel commands or
vertex commands to either the vertex processing engine 135 or to the pixel processing engine
136); and

a plurality of command processing engines (such as vertex processing engine 135 and
pixel processing engine 136), coupled to the arbiter, each operable to receive and process the
command thread (see col. 6, line 49 through col. 7, line 11).

As per claim 16, Airey inherently teaches the plurality of command processing engines
comprises at least one arithmetic logic unit (in order to perform pixel or vertex operations).

As per claim 17, as shown in Fig. 2, Airey teaches the plurality of command processing
engines comprises at least one texture processing engine (such as texture assembly 137).

As per claim 19, as cited above, Airey teaches a single memory device comprises the first

portion and the second portion of the at least one memory device (display list 133, Fig. 2).

Claim Rejections - 35 USC § 103
4. 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.
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5. Claims 11-14, and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Airey et al. (U.S. Patent No. 6,650,327, “Airey”, hereinafter).

As per claim 11, Airey teaches a graphics processing system comprising:
at least one memory device comprising a first portion operative to store a plurality of pixel
command threads and a second portion operative to store a plurality of vertex command threads
(Fig. 2, display list 133 to store pixel or vertex commands, see also col. 6, lines 49-56); and
an arbiter (inherently included in the display list 133), coupled to the at least one memory device,
operable to select a command thread from either of the plurality of pixel command threads and
the plurality of vertex command threads.

Airey does not explicitly teach the selection of command threads is based on relative
priorities of the plurality of pixel command threads and the plurality of vertex command threads.
However, in graphics application, especially in 3D graphics application, graphics commands are
ordered based on the demands of the application. Since Airey teaches selecting the vertex
command threads and pixel command threads, it would have been obvious to one skilled in the
art to set up the priorities of the pixel and vertex commands according to the graphics application
in the order they are received (i.e. based on the priorities of the pixel command threads and the
pixel command threads) so that the correct result of the rendered image can be produced.

As per claim 12, Airey further teaches a command processing engine (Fig. 2, 135 and
136), coupled to the arbiter, wherein the arbiter is further operable to provide the command
thread to the command processing engine (col. 6, line 49 through col. 7, line 11).

As per claim 13, Airey does not explicitly teach the first portion of the at least one

memory device comprises a first memory device and the second portion of the at least one
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memory device comprises a second memory device. However, it would have been obvious to
one skilled in the art to use two different memory devices for the first memory portion and the
second memory portion since by doing that the memory device does not have to pre-allocate
memory portions for the vertex command threads and for the pixel command threads.

As per claim 14, as cited above, Airey teaches a single memory device comprises the first
portion and the second portion of the at least one memory device (display list 133, Fig. 2).

Claim 18, which is similar in scope to claim 13 as addressed above, is thus rejected under

the same rationale.

Conclusion

6. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Hau H. Nguyen whose telephone number is: 571-272-7787. The
examiner can normally be reached on MON-FRI from 8:30-5:30.

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 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
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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).

/Hau H Nguyen/

Primary Examiner, Art Unit 2628
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schedul$3 distribut$) JPO; IBM _TDB

5 with command)

S103 1 ("6545683").URPN. USPAT OR ON 2005/09/07

: 11:26
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15104 5 "6650327" US-PGPUB; OR ON 2005/09/07
: USPAT; EPQC; 13:14
5 JPO; IBM_TDB
15105 {16429 {updat$3 with command {US-PGPUB; OR ON 2005/09/08
USPAT; EPQC; 11:13
: JPO; IBM_TDB
15106 {3453 {S105 and ((command US-PGPUB; OR ON 2005/09/08
f instruction) near (list USPAT; EPO; 11:15
thread fifo queue buffer {JPO; IBM_TDB
parser storage
; memory))
1iS107 {1347  updat$3 with US-PGPUB; OR ON 2005/09/08
((command instruction) {USPAT; EPO; 11:25
near (list thread fifo JPO; IBM_TDB
queue buffer parser
5 storage memory))
S108 1596 $107 and ((execut$3 US-PGPUB; OR ON 2005/09/08
f process$3) near3 USPAT; EPO; 11:16
5 command) JPO; IBM_TDB
S109 421 S$108 and ((retriev$3 US-PGPUB; OR ON 2005/09/08
receiv$3) near2 USPAT; EPO; 11:16
5 command) JPO; IBM_TDB
S110 11450  {(updat$3 writeback US-PGPUB; OR ON 2005/09/08
: feedback) with USPAT; EPO; 11:26
({(command instruction) {JPO; IBM_TDB
near (list thread fifo
queue buffer storage
; memory))
1S111 1625 (updat$3 writeback US-PGPUB; OR ON 2005/09/08
feedback) with USPAT; EPO; 11:27
({(command instruction) {JPO; IBM_TDB
near (list thread fifo
queue buffer storage
memory)) with (execut
: $3 process$3)
\S112 48 S111 and "345"/$.ccls.  {US-PGPUB; OR ON 2005/09/08
USPAT; EPO; 11:36
5 JPO; IBM_TDB
S113 3841  {((retriev$3 receiv$l) US-PGPUB; OR ON 2005/09/08
and (execut$3 process {USPAT; EPO; 11:37
$3) and (updat$3 JPO; IBM TDB
writeback feedback))
; near3 command
S114 116503 {(command with updat US-PGPUB; OR ON 2005/09/15
f $3) USPAT; EPO; 10:34
5 JPO; IBM_TDB
S115 {2483 {(command with (retriev :{US-PGPUB; CR ON 2005/09/15
$3 and updat$3)) USPAT; EPOC; 10:37
JPO; IBM_TDB
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S116 {1051 {S115 and ((command US-PGPUB; OR ON 2005/09/15
f instruction) near2 USPAT; EPO; 11:06
(queue fifo storage JPO; IBM_TDB
cache memory
5 storage))
S117 {249 S$116 and ((command US-PGPUB; OR ON 2005/09/15
instruction) near2 (list USPAT; EPO; 10:36
: thread)) JPO; IBM_TDB
S118 i85 $117 and (updat$3 with {US-PGPUB; OR ON 2005/09/15
f command with (queue {USPAT; EPO; 10:37
fifo storage cache JPO; IBM_TDB
; memory storage))
S119 {11 ("5301287" | "5329615" {US-PGPUB; OR ON 2005/09/15
| "5371849" | USPAT; USOCR 10:43
"5657479" | "5805905"
| "5835779" |
"5856829" | "5953020"
| "6092124" |
"6108014" | "6192428").
; PN.
S120 7 S119 and updat$3 US-PGPUB; OR ON 2005/09/15
; USPAT; EPO; 10:43
: JPO; IBM_TDB
S121 4156 ("5329615").URPN. USPAT OR ON 2005/09/15
10:56
S122 {9 ("6339427").URPN. USPAT OR ON 2005/09/15
11:00
S123 182434 {((command instruction) {US-PGPUB; OR ON 2005/09/15
near2 (queue fifo USPAT; EPO; 11:25
storage cache memory {JPO; IBM_TDB
; storage))
S124 {30251 {S123and (command  {US-PGPUB; OR ON 2005/09/15
: with (execut$3 process {USPAT; EPO; 11:07
: $3)) JPO; IBM_TDB
S125 {2425 {S123 and ((command US-PGPUB; OR ON 2005/09/15
with (execut$3 process {USPAT; EPO; 11:26
$3)) same (updat$3 JPO; IBM_TDB
; with command))
S126 {1150 {S125 and priority US-PGPUB; CR ON 2005/09/15
; USPAT; EPO; 11:08
z JPO; IBM TDB
S127 {321 S126 and (arbitrat$3 US-PGPUB; OR ON 2005/09/15
arbiter arbitor) USPAT; EPO; 11:14
z JPO; IBM TDB
S128 9 S127 and pixel and US-PGPUB; OR ON 2005/09/15
: vertex USPAT; EPO; 11:09
z JPO; IBM TDB
S129 {157 {S126 and (priority with  {US-PGPUB; OR ON 2005/09/15
(arbitrat$3 arbiter USPAT; EPO; 11:14
arbitor)) JPO; IBM_TDB
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1S130 1128 S129 and (updat$3 with {US-PGPUB; OR ON 2005/09/15
: (queue fifo storage USPAT; EPO; 11:16
cache memory JPO; IBM_TDB
; storage))
131 46 {5130 and graphic$2 US-PGPUB; OR ON 2005/09/15
USPAT; EPQC; 11:26
: JPO; 1BM_TDB
S132 12677  \updat$3 with US-PGPUB; OR ON 2005/09/15
: ({(command instruction) {USPAT; EPO; 11:25
near2 (queue fifo JPO; IBM_TDB
storage cache memory
; storage))
$133 11143 {5132 and (command US-PGPUB; CR ON 2005/09/15
with (execut$3 process {USPAT; EPO; 11:26
: $3)) JPO; 1BM_TDB
S134 317 $133 and graphic$2 US-PGPUB; OR ON 2005/09/15
; USPAT; EPO; 11:27
: JPO; 1BM_TDB
5135 166 S$134 and "345"/$.ccls.  {US-PGPUB; OR ON 2005/09/15
USPAT; EPC; 13:31
: JPO; 1BM_TDB
S136 2 "6,683,592" US-PGPUB; OR ON 2005/09/15
f USPAT; EPO; 13:31
: JPO; 1BM_TDB
S137 5 ("4277144" | "5416619" {US-PGPUB; OR ON 2005/09/15
: | "5648793" | USPAT; USOCR 13:36
"6072557" | "6507381").
: PN.
s138 2 ("LIST-BASED US-PGPUB; OR ON 2005/09/15
f CONTROL USPAT; EPO; 13:46
: MECHANISM") ti. JPO; 1BM_TDB
S139 {29 ("5798762").URPN. USPAT OR ON 2005/09/15
13:48
5140 {20 ("5903281").URPN. USPAT OR ON 2005/09/15
13:56
S141 {6 ("5550962"). URPN. USPAT OR ON 2005/09/16
13:49
S142 {9 ("5818469").URPN. USPAT OR ON 2005/09/16
14:37
S143 5 ("6650327").URPN. USPAT OR ON 2005/09/19
10:03
S144 5 ("6018353" | "6417858" {US-PGPUB; OR ON 2005/09/19
s | "6650327" | USPAT; USOCR 13:04
"6717577" | "6816161").
5 PN.
S145 {13 (vertex and pixel) adj2  {US-PGPUB; OR ON 2005/09/19
: (command instruction) {USPAT; EPO; 13:06
JPO; 1BM_TDB
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S146 711 (vertex and pixel) adj2  {US-PGPUB; OR ON 2005/09/19
: (command instruction USPAT; EPO; 13:06
: data) JPO; 1BM_TDB
1S147 1103 |(vertex and pixel) adj2  {US-PGPUB; OR ON 2005/09/19
(storage memory USPAT; EPO; 13:06
5 buffer) JPO; IBM_TDB
S148 5 ("5745125" | "5844571" {US-PGPUB; OR ON 2005/09/19
f | "5926406" | USPAT; USOCR 14:22
"5995121" | "5995122").
3 PN.
S1a9 1 09/797514 US-PGPUB; OR ON 2005/09/19
USPAT; EPO; 14:22
3 JPO; 1BM_TDB
s150 5 "6181346" US-PGPUB; OR ON 2005/09/19
; USPAT; EPO; 14:22
3 JPO; I1BM_TDB
S151 {11 ("6212542").URPN. USPAT OR ON 2005/09/19
16:59
s152 {0 ("5185599" | "5230039" {US-PGPUB; OR ON 2005/09/21
f | "5251322" | USPAT; USOCR 08:10
"5315698" | "5321810"
| "5481669" |
"5509115" | "5548694"
| "5550962" |
3 "5594854").PN.
S153 {9 ("5818469").URPN. USPAT OR ON 2005/09/21
08:11
S154 {6 ("5550962"). URPN. USPAT OR ON 2005/09/21
09:14
iS155 112 {(pixel and vertex) near US-PGPUB; OR ON 2005/09/21
(memory storage buffer {USPAT; EPO; 09:15
fifo) and (updat$3 with  \JPO; IBM_TDB
5 command)
S156 14 ('5361337" | "5535361" {US-PGPUB; OR ON 2005/09/21
z | "5553305" | USPAT; USOCR 09:51
5 "5574939").PN.
S157 {16 (john near airey).in. US-PGPUB; CR ON 2005/09/21
USPAT; USOCR 09:51
iS58 5 ("4967392" | "6118452" {US-PGPUB; OR ON 2005/09/21
f | "6229553" | USPAT; USOCR 10:00
"6348919" | "6578197").
5 PN.
1S159 {2048 \updat$3 with thread  \US-PGPUB; OR ON 2006/03/22
USPAT; EPO; 11:39
3 JPO; IBM_TDB
1S160 {200  {S159 and (arbiter US-PGPUB; OR ON 2006/03/22
: arbitrat$3) USPAT; EPO; 11:10
3 JPO; IBM_TDB
S161 {66  |S160 and (process$3  \US-PGPUB; OR ON 2006/03/22
with command) USPAT; EPO; 11:39
JPO; IBM_TDB
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1S162 1397  {updat$3 with thread US-PGPUB; OR ON 2006/03/22
: with (state status) USPAT; EPO; 11:39
5 JPO; I1BM_TDB
1S163 {123 {S162 and (process$3  {US-PGPUB; OR ON 2006/03/22
with command) USPAT; EPQC; 11:40
5 JPO; I1BM_TDB
ist64 10 ("5818469"). URPN. USPAT OR ON 2006/03/22
13:31
1S165 122184 {(multithread$3 multi-  {USPAT OR ON 2006/03/22
thread$3 ((multiple 13:32
5 plurality) adj2 thread$))
S166 566 {5159 and S165 USPAT OR ON 2006/03/22
13:32
S167 139 S$166 and vertex USPAT OR ON 2006/03/22
13:33
is168 7 ("20030140179" | US-PGPUB; OR ON 2006/03/22
f "20040160446" | USPAT; USOCR 13:34

"5818469" | "5946487"

| "6088044" |

"6753878" | "6765571").
5 PN.
iste9 117 ("4862392" | "5185856" {US-PGPUB; OR ON 2006/03/22
| "5265258" | USPAT; USOCR 14:07

"5553309" | "5694143"

| "5724565" |

"5838337" | "5897660"

| "5913925" |

"5956042" | "5977977"

| "6000027" |

"6018353" | "6154223"

| "6157994" |

"6337689" | "6417858").
5 PN.
s170 7 "6331855" US-PGPUB; OR ON 2006/03/23
5 USPAT; EPO; 13:11
5 JPO; IBM_TDB
S1I7 A "5990852" US-PGPUB; OR ON 2006/03/23
USPAT; EPC; 13:12
5 JPO; IBM_TDB
S172 {1298  (stor$3 and updat$3) US-PGPUB; OR ON 2006/09/26
f with thread USPAT; FPRS; 14:53

EPO; JPC;

5 |BM_TDB
S173 6 ("20040041814" | US-PGPUB; OR ON 2006/09/26
"5550962" | "5818469" {USPAT; FPRS; 14:08

| "6650327" | EPO; JPO;

"6650330" | "7015913"). {{BM_TDB
5 PN.
S174 7 ("5550962"). URPN. USPAT OR ON 2006/09/26
: 14:31

Realtek Ex. 1002

Case No. IPR2023-00564
file:///Cl/Documents%20and %208Settings/HNguyen23/My%20...6453/EASTSearchHistory.11746453_AccessibleVersion.htm (fg @99@9&31 8orM



EAST Search History

8175 5 ("5230039" | "5550962" {US-PGPUB; OR ON 2006/09/26
: | "5594854" | USPAT; USOCR 14:32
"5818469" | "6243736").
3 PN.
S176 18 ("4964042" | "5887166" {US-PGPUB; OR ON 2006/09/26
| "5909544" | USPAT; USOCR 14:51
"6018353" | "6091506"
| "6192384" |
"6212542" | "6385757").
3 PN.
S177 {15 ("6212542").URPN. USPAT OR ON 2006/09/26
14:52
S178 347  {S172 and graphics US-PGPUB; OR ON 2006/09/26
USPAT; FPRS; 14:53
EPO; JPO;
5 IBM_TDB
S179 {774 (stor$3 and updat$3) US-PGPUB; OR ON 2006/09/26
: near5 thread USPAT; FPRS; 14:54
EPO; JPO;
5 IBM_TDB
5180 {201 $179 and graphics US-PGPUB; CR ON 2006/09/26
USPAT; FPRS; 14:54
EPO; JPO;
5 IBM_TDB
S181 {176 (stor$3 and retriev$3 US-PGPUB; OR ON 2006/09/26
f and updat$3) near5 USPAT; FPRS; 14:54
thread EPO; JPC;
: IBM_TDB
s182 5 ("5203002" | "6212542" {US-PGPUB; OR ON 2006/09/26
f | "6360243" | USPAT; USOCR 15:08
"6418460" | "6421701").
: PN.
183 41 S181 and graphics US-PGPUB; OR ON 2006/09/26
; USPAT; FPRS; 15:08
EPO; JPO;
5 IBM_TDB
S184 {363 1345/522.ccls. US-PGPUB; OR ON 2006/09/26
; USPAT; FPRS; 15:08
EPO; JPO;
5 IBM_TDB
S185 42 S184 and thread US-PGPUB; OR ON 2006/09/26
; USPAT; FPRS; 15:09
EPO; JPO;
5 IBM_TDB
5186 10 (10/232285).APP. USPAT; USOCR {OR ON 2006/09/26
15:10
S187 4 ("5560029" | "6065126" {USPAT; USOCR {OR ON 2006/09/26
s | "6247064" | 15:10
5 "6493741").PN.
S188 i (09/759598).APP. USPAT; USOCR {OR ON 2006/09/26
: 15:15
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5189 19 ("20010030647" | US-PGPUB; CR ON 2006/09/26
f "20020063713" | USPAT; USOCR 15:21
"5657479" | "5896139"
| "5956039" |
"6266053" | "6282697"
| "6301579" |
: "6373489").PN.
S190 7 ("5224210" | "5299309" {US-PGPUB; CR ON 2006/09/26
| "5430841" | USPAT; USOCR 15:32
"5831637" | "5896141"
| "5917503" |
: "6058438").PN.
S191 129 ("5933627").URPN. USPAT OR ON 2006/09/26
15:40
S192 7 ("6697935").URPN. USPAT OR ON 2006/09/26
15:48
S193 16581  {((multi plurality US-PGPUB; OR ON 2006/09/26
: multiple) adj2 thread USPAT; FPRS; 15:49
$3) with process$3 EPO; JPO;
: |BM_TDB
5194 {863 $193 and (updat$3 with {US-PGPUB; CR ON 2006/09/26
f thread) USPAT; FPRS; 15:50
EPO; JPO;
: |BM_TDB
S195 1228 S193 and ((updat$3 US-PGPUB; OR ON 2006/09/26
: and retriev$3) with USPAT; FPRS;, 15:56
thread) EPC; JPO;
: |BM_TDB
5196 2 "6883171" US-PGPUB; CR ON 2006/09/26
: USPAT; FPRS; 16:24
EPO; JPO;
5 IBM_TDB
S197 77 izendauin. US-PGPUB; OR ON 2006/09/26
: USPAT; FPRS; 16:24
EPO; JPO;
5 IBM_TDB
S198 44 izendain. USPAT OR ON 2006/09/26
16:44
S199 1551 modular near display USPAT OR ON 2006/09/26
16:44
S200 23 5199 and ((screen USPAT CR ON 2006/09/26
display) near memory) 16:45
S201 {45 ("5523769").URPN. USPAT OR ON 2006/09/26
16:47
S202 1 10/673761 US-PGPUB; CR ON 2006/09/27
USPAT; FPRS; 14:32
EPO; JPO;
IBM_TDB
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S203 113710 {((first and second) US-PGPUB; CR ON 2006/09/27
: near3 thread) USPAT; FPRS;, 1432
EPO; JPO;
5 IBM_TDB
S204 145 S$203 and (select$3 with {US-PGPUB; OR ON 2006/09/27
command with thread) {USPAT; FPRS, 14:33
EPO; JPO;
5 IBM_TDB
18205 {79 S204 and (graphic$2 US-PGPUB; OR ON 2006/09/27
: near3 process$3) USPAT; FPRS; 14:54
EPO; JPO;
5 IBM_TDB
115206 {13217 (select$3 with thread) US-PGPUB; CR ON 2006/09/27
USPAT; FPRS; 14:54
EPO; JPO;
5 IBM_TDB
S207 1365 S206 and (graphic$2 US-PGPUB; OR ON 2006/09/27
: near3 process$3) USPAT; FPRS; 14:56
EPO; JPO;
5 IBM_TDB
115208 1306 S207 not tsikos.in. US-PGPUB; OR ON 2006/09/27
USPAT; FPRS; 14:56
EPO; JPO;
5 IBM_TDB
15209 165 S206 and (graphic$2 US-PGPUB; OR ON 2006/09/27
: near3 (command and USPAT; FPRS;, 14:56
process$3)) EPO; JPO;
5 IBM_TDB
1210 65 S209 not tsikos.in. US-PGPUB; OR ON 2006/09/27
USPAT; FPRS; 14:56
EPO; JPO;
z IBM_TDB
1S211 9 (("6980209") or US-PGPUB; OR OFF 2007/04/06
("6897871") or USPAT; FPRS;, 10:33
("6864893") or EPO; JPO;
("6809732") or IBM_TDB
("6731289") or
("6724394") or
("6573893") or
("6384824") or
5 ("6118452")).PN
Se12 17 {("0076320" | US-PGPUB, OR ON 2007/04/06
"20040041814" | USPAT; FPRS;, 10:39
"0164987" | "5550962" EPO; JPO;
| "5818469" | IBM_TDB
"6650327" | "6650330"
| "6118452" |
"6384824" | "6573893"
| "6724394" |
"6731289" | "6809732"
| "6864893" |
"6897871" | "6980209"
| "7015913").PN.
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5213 1 "20040164987" US-PGPUB; CR ON 2007/04/06
: USPAT; FPRS; 10:40

EPO; JPO;
: IBM TDB
S214 1 "20030076320" US-PGPUB; CR ON 2007/04/06
USPAT; FPRS; 10:40

EPO; JPO;
5 |BM_TDB
S215 1001 345/502-505.ccls. US-PGPUB; CR ON 2007/04/06
: USPAT; FPRS; 10:46

EPO; JPO;
5 |BM_TDB
S216 {84 $215 and thread$3 US-PGPUB; CR ON 2007/04/06
USPAT; FPRS;, 10:47

EPO; JPO;
5 |BM_TDB
1217 {124 {345/535.ccls. US-PGPUB; OR ON 2007/04/06
: USPAT; FPRS; 10:57

EPO; JPO;
5 |BM_TDB
5218 6 $217 and thread$3 US-PGPUB; CR ON 2007/04/06
USPAT; FPRS; 10:47

EPO; JPO;
5 IBM_TDB
S219 1 10/673761 US-PGPUB; CR ON 2007/04/06
: USPAT; FPRS; 11:05

EPO; JPO;
5 |BM_TDB
220 {123 ((first and second) US-PGPUB CR ON 2007/04/06
near3 reservation).clm. 11:06
5221 {266 (graphics near3 US-PGPUB OR ON 2007/04/06
command).clm. 11:07
S22 220 and S221 US-PGPUB OR ON 2007/04/06
11:06
223 8 $220 and (arbiter).cim. {US-PGPUB CR ON 2007/04/06
11:07
224 3 (multi-thread$3 and US-PGPUB OR ON 2007/04/06
(graphics near3 11:08
; command)).clm.
225 3 (multi-thread$3 and US-PGPUB CR ON 2007/04/06
reservation).clm. 11:11
5226 162 (updat$3 with US-PGPUB CR ON 2007/04/06
reservation).clm. 11:11
S227 S221 and 5226 US-PGPUB OR ON 2007/04/06
11:11
228 5 "US 7239322" US-PGPUB; CR ON 2009/03/13
USPAT; USOCR; 16:03

DERWENT
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15229

17

("20030076320" |
"20040041814" |
"20040164987" |
"5550962" | "5818469"
| “6118452" |
"6384824" | "6573893"
| "6650327" |
"6650330" | "6724394"
| "6731289" |
"6809732" | "6864893"
| "6897871" |

"6980209" | "7015913").

PN.

US-PGPUB;
USPAT; USOCR

OR

ON

2009/03/13
16:07

15230

44

((pixel and vertex)
near2 command)

US-PGPUB;
USPAT; USOCR;
FPRS; EPO;
JPO; DERWENT;
IBM_TDB

OR

ON

2009/03/13
16:13

15231

17

("20030076320" |
"20040041814" |
"20040164987" |
"5550962" | "5818469"
| “6118452" |
"6384824" | "6573893"
| "6650327" |
"6650330" | "6724394"
| "6731289" |
"6809732" | "6864893"
| "6897871" |

"6980209" | "7015913").

PN.

US-PGPUB;
USPAT; USOCR

OR

ON

2009/03/13
16:26

15232

(10/037992).APP.

USPAT; USOCR

OR

ON

2009/03/13
16:27

15233

("20030140179" |
"20040160446" |
"5818469" | "5946487"
| "6088044" |

"6753878" | "6765571").

PN.

US-PGPUB;
USPAT; USOCR

OR

ON

2009/03/13
16:29

15234

("20040164987" |
"6118452" | "6573893"
| "6650327" |

"6731289" | "6809732").

PN.

US-PGPUB;
USPAT; USOCR

OR

ON

2009/03/13
16:34
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118235 17 ("20030076320" | US-PGPUB; CR ON 2009/03/15
"20040041814" | USPAT; USOCR 23:18
"20040164987" |
"5550962" | "5818469"
| "6118452" |
"6384824" | "6573893"
| "6650327" |
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00100.36.0046

PATENT APPLICATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants: Lefebrvre, et al. Examiner: Nguyen, Hau H.
Serial No. 11/746,453 Art Unit: 2628
Filing Date: May 9, 2007 Atty. Docket No.: 00100.36.0046

Confirmation No.: 2702

Title: MULTI-THREAD GRAPHICS PROCESSING SYSTEM

Mail Stop Amendment
Commissioner for Patents

P. O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT & RESPONSE

Dear Sir:

In response to the non-final Office Action mailed September 9, 2009, Applicants make
the following amendments and respond as follows:

Amendments to the Claims are reflected in the listing of claims which begins on page 2
of this paper.

Remarks begin on page 7 of this paper.
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Amendments to the Claims:

Please 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. (Withdrawn) In a graphics processing system, a method for selecting a
command thread for processing, the method comprising:

selecting a command thread from either of a plurality of pixel command threads and a
plurality of vertex command threads based on relative priorities of the plurality of pixel
command threads and the plurality of vertex command threads; and

providing the command thread to a command processing engine.

2. (Withdrawn) The method of claim 1, wherein selecting the command thread
based on the relative priorities further comprises selecting the command thread based on specific
commands that have been executed in any of the plurality of pixel command threads or any of

the plurality of vertex command threads.

3. (Withdrawn) The method of claim 1, wherein selecting the command thread
based on the relative priorities further comprises selecting the command thread based on specific
commands that have yet to be executed in any of the plurality of pixel command threads or any

of the plurality of vertex command threads.

4. (Withdrawn) The method of claim 1, wherein selecting the command thread
based on the relative priorities further comprises selecting, as the command thread an oldest one
of the plurality of pixel command threads and the plurality of vertex command threads.
CHICAGO/#2011416.1 2 Realtek Ex. 1002
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5. (Withdrawn) The method of claim 1, wherein providing the command thread to
the command processing engine further comprises, when the command thread is a pixel
command thread from the plurality of pixel command threads, interleaving the command thread
with at least one vertex command thread of the plurality of vertex command threads and, when
the command thread is a vertex command thread from the plurality of vertex command threads,
interleaving the command thread with at least one pixel command thread of the plurality of pixel

command threads.

6. (Withdrawn) The method of claim 1, wherein selecting the command thread
further comprises selecting a pixel command thread of the plurality of pixel command threads as

the command thread without regard to ordering of the plurality of pixel command threads.

7. (Withdrawn) The method of claim 1, wherein selecting the command thread
further comprises selecting a vertex command thread of the plurality of vertex command threads

as the command thread without regard to ordering of the plurality of vertex command threads.

8. (Withdrawn) In a graphics processing system, a method for ensuring maximum
utilization of a plurality of command processing engines, the method comprising:
receiving, by an arbiter, a plurality of pixel command threads and a plurality of vertex

command threads for execution by the plurality of command processing engines; and
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providing, by the arbiter, selected ones of the plurality of pixel command threads and the
plurality of vertex command threads to any of the plurality of command processing engines for

execution.

9. (Withdrawn) The method of claim &, wherein providing the selected ones of the
plurality of pixel command threads and the plurality of vertex command threads further
comprises interleaving the selected ones of the plurality of pixel command threads and the

plurality of vertex command threads.

10. (Withdrawn) The method of claim8, further comprising providing the selected
ones of the plurality of pixel command threads and the plurality of vertex command threads

based on availability of the plurality of command processing engines.

11.  (Original) A graphics processing system comprising:

at least one memory device comprising a first portion operative to store a plurality of
pixel command threads and a second portion operative to store a plurality of vertex command
threads; and

an arbiter, coupled to the at least one memory device, operable to select a command
thread from either of the plurality of pixel command threads and the plurality of vertex command
threads based on relative priorities of the plurality of pixel command threads and the plurality of

vertex command threads.

12. (Original) The graphics processing system of claim 11, further comprising:
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a command processing engine, coupled to the arbiter, wherein the arbiter is further

operable to provide the command thread to the command processing engine.

13. (Original) The graphics processing system of claim 11, wherein the first
portion of the at least one memory device comprises a first memory device and the second

portion of the at least one memory device comprises a second memory device.

14. (Original) The graphics processing system of claim 11, wherein a single
memory device comprises the first portion and the second portion of the at least one memory

device.

15. (Original) A graphics processing system comprising:

at least one memory device comprising a first portion operative to store a plurality of
pixel command threads and a second portion operative to store a plurality of vertex command
threads;

an arbiter, coupled to the at least one memory device, operable to select a command
thread from either of the plurality of pixel command threads and the plurality of vertex command
threads; and

a plurality of command processing engines, coupled to the arbiter, each operable to

receive and process the command thread.

16. (Original) The graphics processing system of claim 15, wherein the plurality

of command processing engines comprises at least one arithmetic logic unit.
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17. (Original) The graphics processing system of claim 15, wherein the plurality

of command processing engines comprises at least one texture processing engine.

18. (Original) The graphics processing system of claim 15, wherein the first
portion of the at least one memory device comprises a first memory device and the second

portion of the at least one memory device comprises a second memory device.

19. (Original) The graphics processing system of claim 15, wherein a single
memory device comprises the first portion and the second portion of the at least one memory

device.
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REMARKS

As originally filed, the instant application included claims 1-19. Claims 11-19 are
currently pending; claims 1-10 have been previously withdrawn. Of the currently pending
claims, claims 11 and 15 are independent. None of the currently pending claims are amended
herein.

In an Office Action mailed September 9, 2009, claims 15-17 and 19 were rejected under
35 U.S.C. § 102(¢) as being anticipated by U.S. Patent No. 6,650,327 (issued to Airey et al.;
hereinafter “Airey”) and claims 11-14 and 18 were rejected under 35 U.S.C. § 103(a) as being
unpatentable over Airey. Applicants respectfully traverse and request reconsideration.

Claims 15-17 and 19 stand rejected under 35 U.S.C. § 102(¢) as being anticipated by
Airey. With regard to claim 15, it is alleged that Airey inherently teaches an arbiter that is
operable to select either a pixel command thread or a vertex command thread by virtue of
Airey’s display list 133. Applicants respectfully disagree with this assertion.

Applicants note that, as commonly used, “select” means “to take as a choice from among
several; pick out”. (American Heritage Dictionary of the English Language, 4th Ed. (2006), p.
1578) Thus, as recited in claim 15, the arbiter functions to “pick out” a command thread from
among either a plurality of pixel command threads and a plurality of vertex command threads.
In contrast, Airey’s display list 133, at most, serves as a storage area for Airey’s vertex data 131
and pixel data 132. (See col. 6, lines 49-51: “Vertex data 131 and pixel data 132 are loaded from
the memory of the central processor 102 and saved in a display list 133.”) While Airey does
state that the vertex data 131 and pixel data 132 follow different paths through the “graphics
program” (col. 6, lines 54-56), Airey fails to recite any “selection” the vertex data 131 and pixel

data 132 as they are routed along their respective paths. In fact, no function other than saving the
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vertex and pixel data is described in connection with the display list 133; given the functions
ascribed to the per vertex operations 135A and the pixel operations 136, it appears that those
components simply read out the vertex data 131 and pixel data 132 from the display list 133 (via
prior configuration where to locate the respective types of data) without any active “selection”.
Applicants note that, in a co-pending application related to the instant application (U.S. Patent
Application No. 11/746,446 filed on even date with, and assigned to the same assignee as, the
instant application), the Office has argued that the display list 133 of Airey must include a
“selection or similar circuit” because otherwise pixel and vertex command threads “can be
provided to the wrong processing circuit.”! However, any such assertion that a “selection” must
be taking place is little more than guesswork as the teachings of Airey are completely silent in
this regard. Indeed, as noted above, it is at least equally likely that Airey’s per vertex operations
135A and the pixel operations 136 simply read out the vertex data 131 and pixel data 132 from
the display list 133 without any active “selection”.

Given these facts, Applicants note the instructions of M.P.E.P. § 2112(1V): “[t]he fact
that a certain result or characteristic may occur or be present in the prior art is not sufficient to
establish the inherency of that result or characteristic.” (emphasis in original) Instead, when
attempting to demonstrate inherency, the Office Action must set forth “a basis in fact and/or
technical reasoning to reasonably support the determination that the allegedly inherent
characteristic necessarily flows from the teachings of the applied prior art.” (emphasis in
original) In this case, the assertion that Airey’s display inherently teaches the “selection” of

different types of command threads cannot be said to necessarily flow from the express teachings

' US. Patent Application No. 11/746,446, Final Office Action mailed November 12, 2009,
“Response To Arguments”, p. 6-7.
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of Airey and, for these reasons, Applicants respectfully submit that Airey fails to anticipate claim
15, which claim is therefore in suitable condition for allowance.

Furthermore, claims 16, 17 and 19 are dependent upon, and therefore incorporate the
limitations of, claim 15. As such, Applicant respectfully submits that claims 16, 17 and 19 are in
suitable condition for allowance for the same reasons presented above with respect to claim 15.

Claims 11-14 and 18 stand rejected under 35 U.S.C. § 103(a) as being unpatentable over
Airey and, apparently, Officially Noticed material.”> Applicants first note that M.P.E.P § 2143.03
requires the “consideration” of every claim feature in an obviousness determination. To render
claim 1 unpatentable, however, the Office must do more than merely “consider” each and every
feature for this claim. Instead, the asserted combination of Airey in view of the Officially
Noticed material must also teach or suggest each and every claim feature. See In re Royka, 490
F.2d 981, 180 USPQ 580 (CCPA 1974) (emphasis added) (to establish prima facie obviousness
of a claimed invention, all the claim features must be taught or suggested by the prior art).
Indeed, as the Board of Patent Appeal and Interferences has confirmed, a proper obviousness
determination requires that an Examiner make “a searching comparison of the claimed invention
— including all its limitations — with the teaching of the prior art.” See In re Wada and Murphy,
Appeal 2007-3733, citing In re Ochiai, 71 F.3d 1565, 1572 (Fed. Cir. 1995) (emphasis in
original).

As demonstrated above, Airey fails to teach, either expressly or inherently, each and

every limitation of claim 15. To the extent that claim 11 includes these same limitations as claim

* The rejection of claim 11 makes no reference to Official Notice of the relative priorities of
different types of command threads; likewise, the rejection of claim 13 makes no reference to
Official Notice of the first and second memory devices. However, as no other basis has been
cited for these claim limitations, Applicants have assumed that Official Notice has been taken
that such teachings are well known in the art.
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15 (i.e., the arbiter), Airey likewise fails to teach each and every limitation of claim 11.
Furthermore, this shortcoming of Airey with regard to claim 11 is not overcome by the Officially
Noticed material. As such, Applicants respectfully submit that the Office Action fails to
establish prima facie obviousness of claim 11, which claims is therefore seen to be in suitable
condition for allowance.

Furthermore, claims 12-14 are dependent upon, and therefore incorporate the limitations
of, claim 11. As such, Applicant respectfully submits that claims 12-14 are in suitable condition
for allowance for the same reasons presented above with respect to claim 11.

Finally, claim 18 is dependent upon, and therefore incorporate the limitations of, claim
15. As such, Applicant respectfully submits that claim 18 is in suitable condition for allowance

for the same reasons presented above with respect to claim 15.

? Claim 18 has been rejected on the same basis as claim 13. However, unlike claim 13, claim 18
is not dependent upon claim 11. Thus, the use of the rationale for rejecting claim 13 as the basis
for also rejecting claim 18 is improper to the extent that claim 18 is, in fact, different in scope
than claim 13 to the extent that claim 18 is dependent upon an entirely different independent
claim, i.c., claim 15.
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It is believed that all of the stated grounds of rejection have been properly traversed,
accommodated, or rendered moot. Applicants therefore respectfully requests reconsideration and
withdrawal of all presently outstanding rejections. Thus, prompt and favorable consideration of
this response is respectfully requested. If it is believed that personal communication will
expedite prosecution of this application, Applicant’s undersigned representative may be
contacted at the number below.

Respectfully submitted,
/Christopher P. Moreno/
Date: _December 7, 2009 By:

Christopher P. Moreno
Registration No. 38,566

Vedder Price P.C.

222 N. LaSalle Street
Chicago, Illinois 60601
Phone: (312) 609-7842
Fax: (312) 609-5005
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an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1 14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will v. epending 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 Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
11/746,453 05/09/2007 Laurent Lefebvre 00100.36.0046 2702
29153 7590 02/18/2010 | EXAMINER |
ADVANCED MICRO DEVICES, INC. NGUYEN, HAUH
C/O VEDDER PRICE P.C. | ART UNIT PAPER NUMBER |
222 N.LASALLE STREET

2628

CHICAGO, IL 60601 DATE MAILED: 02/18/2010

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 323 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 323 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or
(571)-272-4200.
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Application No. Applicant(s)

) . 11/746,453 LEFEBVRE ET AL.
Notice of Allowability Examiner Art Unit
HAU H. NGUYEN 2628

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [X] This communication is responsive to 12/07/2009.
2. X The allowed claim(s) is/are 11-19.

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

a)[d Al b)[J Some* c¢)[JNone ofthe:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:
Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements

noted below. Failure to timely comply will resultin ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [] to Paper No./Mail Date .

(b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. (] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. [ Notice of References Cited (PTO-892)
2. [] Notice of Draftperson's Patent Drawing Review (PTO-948)

3. [ Information Disclosure Statements (PTO/SB/08),
Paper No./Mail Date

4. [ Examiner's Comment Regarding Requirement for Deposit
of Biological Material

5. [] Notice of Informal Patent Application
6. [] Interview Summary (PTO-413),
Paper No./Mail Date .
7. ] Examiner's Amendment/Comment
8. [X] Examiner's Statement of Reasons for Allowance

9. [] Other .

/Hau H Nguyen/
Primary Examiner, Art Unit 2628

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-06)

Notice of Allowability
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Application/Control Number: 11/746,453 Page 2
Art Unit: 2628

DETAILED ACTION
Election/Restrictions
1. This application is in condition for allowance except for the presence of claims 1-10

directed to non-elected without traverse. Accordingly, claims 1-10 have been cancelled.

Allowable Subject Matter
2. Claims 11-19 are allowed.
Reasons for Allowance

3. The following is an examiner’s statement of reasons for allowance:

The prior art taken singly or in combination does not teach or suggest, a graphics
processing system, among other things, comprising:

an arbiter, coupled to the at least one memory device, operable to select a command
thread from either of the plurality of pixel command threads and the plurality of vertex
command threads based on relative priorities of the plurality of pixel command threads and the
plurality of vertex command threads.

The closest prior art, Airey et al. (U.S. Patent No. 6,650,327) fails to teach the above

features.

Conclusion
4. Any comments considered necessary by applicant must be submitted no later than the

payment of the issue fee and, to avoid processing delays, should preferably accompany the issue

Realtek Ex. 1002
Case No. IPR2023-00564
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Application/Control Number: 11/746,453 Page 3
Art Unit: 2628

fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for
Allowance.”

5. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Hau H. Nguyen whose telephone number is: 571-272-7787. The
examiner can normally be reached on MON-FRI from 8:30-5:30.

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 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 866-2 17-9197 (toll-free).

/Hau H Nguyen/

Primary Examiner, Art Unit 2628
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BIB DATA SHEET

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

CONFIRMATION NO. 2702

SERIAL NUMBER
11/746,453

FILING or 371(c)
DATE
05/09/2007
RULE

CLASS
718

GROUP ART UNIT

2628

ATTORNEY DOCKET
00100.36.0046

APPLICANTS

05/30/2007

Laurent Lefebvre, Lachenaie, CANADA;
Andrew E. Gruber, Arlington, MA;
Stephen L. Morein, Cambridge, MA;

*% CONTINUING DATA khkkhkkkkhhkhhkhkhhkhhhhhhhkk
This application is a CON of 10/673,761 09/29/2003 PAT 7,239,322

*% FOREIGN APPLICATIONS khkkkhkkhkhkhhhhhhkhhhhhkhkhkhkk
** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **

Foreign Priority claimed

Verified and
Acknowledged

D Yes QNO

35 USC 119(a-d) conditions met D Yes QNO

/HAU H NGUYEN/
Examiners Signature nitials

D Met after
Allowance

STATE OR
COUNTRY

CANADA

DRAWINGS

TOTAL
CLAIMS

4 19

SHEETS

INDEPENDENT
CLAIMS

4

ADDRESS

ADVANCED MICRO DEVICES, INC.
C/O VEDDER PRICE P.C.

222 N.LASALLE STREET
CHICAGO, IL 60601

UNITED STATES

TITLE

MULTI-THREAD GRAPHICS PROCESSING SYSTEM

FILING FEE
RECEIVED |No.
1330 No.

for following:

FEES: Authority has been given in Paper
to charge/credit DEPOSIT ACCOUNT

|0 All Fees

10 1.16 Fees (Filing)

|EI 1.18 Fees (Issue)

|EI Other

0 Credit

|
|
|EI 1.17 Fees (Processing Ext. of time) |
|
|
|

BIB (Rev. 05/07).
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Search Notes 11746453 LEFEBVRE ET AL.
Examiner Art Unit
HAU H NGUYEN 2628
SEARCHED
Class Subclass Date Examiner
345 522, 502-505, 556, 558, 535 2/15/10 HN
SEARCH NOTES
Search Notes Date Examiner
EAST Search US-PGPUB; USPAT; FPRS; EPO; JPO; IBM_TDB text 2/15/10 HN
search attached
INTERFERENCE SEARCH
Class Subclass Date Examiner
345 522,505, 535 2/15/10 HN

/HAU H NGUYEN/
Primary Examiner.Art Unit 2628

U.S. Patent and Trademark Office
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

11746453 LEFEBVRE ET AL.
Examiner Art Unit
HAU H NGUYEN 2628

ORIGINAL INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
345 522 Glo]|se|T 1/00 (2006.01.01)
Glo]|se|F 13/18 (2006.01.01)
CROSS REFERENCE(S)
Glo]|se|F 15/ 80 (2006.01.01)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
345 505 535
O Claims renumbered in the same order as presented by applicant O CPA O T.D. O R.1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
1 7 17
2 8 18
3 9 19
4
5
6
7
8
9
10
1 11
2 12
3 13
4 14
5 15
6 16
NONE
Total Claims Allowed:
9
(Assistant Examiner) (Date)
/HAU H NGUYEN/
Primary Examiner.Art Unit 2628 02/15/2010 0O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 2
U.S. Patent and Trademark Office
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

file:///Cl/Documents%20and %20Settings/HNguyen2 3/My%20...6453/EASTSearchHistory.11746453_AccessibleVersion. htfR Q@4)]224/@f3 $36& PM

Ref # (Hits {Search Query DBs Default Plurals Time Stamp
Operator
11L60 64 39 and 59 US-PGPUB; CR ON 2010/02/15
: USPAT; USOCR; 15:16
FPRS; EPO;
JPO;
DERWENT;
: IBM_TDB
1159 2246 1345/522,502- US-PGPUB; CR ON 2010/02/15
505,556,558,535.ccls. USPAT; USOCR; 15:16
FPRS; EPO;
JPO;
DERWENT;
5 IBM_TDB
iL58 29 56 and 57 US-PGPUB; CR ON 2010/02/15
USPAT; USOCR; 14:57
FPRS; EPO;
JPO;
DERWENT;
: IBM_TDB
157 12394 i(vertex pixel) with US-PGPUB; OR ON 2010/02/15
f priority USPAT; USOCR; 14:57
FPRS; EPO;
JPO;
DERWENT;
5 IBM_TDB
{156 586 i{(vertex and pixel) with US-PGPUB; CR ON 2010/02/15
select$3 USPAT; USOCR; 14:57
FPRS; EPO;
JPO;
DERWENT;
: IBM_TDB
1155 17 ("20030076320" | US-PGPUB; CR ON 2010/02/15
"20040041814" | USPAT; USOCR 14:47
"20040164987" |
"5550962" | "5818469" |
"6118452" | "6384824" |
"8573893" | "6650327" |
"8650330" | "6724394" |
"6731289" | "6809732" |
'6864893" | "6897871" |
"6980209" | "7015913").
PN.
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EAST Search History

L47 10 ("20040216106" | US-PGPUB; OR ON 2010/02/15
: "20050138328" | USPAT; USOCR 14:40
"20060004995" |
"20060136919" |
"6463527" | "6470443" |
"6477562" | "6567839" |
"7015913" | "7096470").
: PN.
L46 21 34 and 39 US-PGPUB; OR ON 2010/02/15
USPAT; USOCR 14:35
L45 30 44 and (pixel and vertex) {US-PGPUB; OR ON 2010/02/15
USPAT; USOCR 14:28
L44 158  1345/535.ccls. US-PGPUB; OR ON 2010/02/15
USPAT; USOCR 14:27
L43 2 ("6452595" | "6525737"). {US-PGPUB; OR ON 2010/02/15
§ PN. USPAT; USOCR 14:14
L42 44 39 and 41 US-PGPUB; OR ON 2010/02/15
: USPAT; USOCR,; 12:36
FPRS; EPG;
JPG;
DERWENT;
: [BM_TDB
L41 607 {345/522.ccls. US-PGPUB; OR ON 2010/02/15
USPAT; USOCR 12:28
L40 5 38 and 39 US-PGPUB; OR ON 2010/02/15
USPAT; USOCR 12:27
L39 222 i(pixel and vertex) near8 {US-PGPUB; OR ON 2010/02/15
: (instruction command USPAT; USOCR 12:27
: thread)
L38 413  iselect$3 with (pixel US-PGPUB; OR ON 2010/02/15
vertex vertices) with USPAT; USOCR 12:26
: priority
L37 7 ("20030164823" | US-PGPUB; OR ON 2010/02/15
5 "20040012597" | USPAT; USOCR 12:24
"6105127" | "6417860" |
"6664971" | "6683615" |
5 "6747642").PN.
L36 5 ("20030041173" | US-PGPUB; OR ON 2010/02/15
"5020115" | "5969726" | {USPAT; USOCR 12:23
"6630935" | "6731289").
: PN.
L35 80 33 and 34 US-PGPUB; OR ON 2010/02/15
USPAT; USOCR,; 12:21
FPRS; EPG;
JPG;
DERWENT;
[BM_TDB
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EAST Search History

134

2394

priority with (vertex
pixel)

US-PGPUB;
USPAT; USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2010/02/15
12:21

33

1493

stor$3 with (pixel and
vertex)

US-PGPUB;
USPAT; USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2010/02/15
12:20

32

stor$3 with (pixel and
vertex) near2 (command
thread)

US-PGPUB;
USPAT; USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2010/02/15
12:19

31

90

priority with vertex and
pixel

US-PGPUB;
USPAT; USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2010/02/15
12:14

HEN

"7103720".pn.

US-PGPUB;
USPAT; USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2010/02/15
11:58

29

26

priority with vertex with
pixel

US-PGPUB;
USPAT; USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2010/02/15
11:57

28

251

select$3 with vertex with
pixel

US-PGPUB;
USPAT; USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2010/02/15
11:55

o7

16

arbiter with vertex with
pixel

US-PGPUB;
USPAT; USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2010/02/15
11:52
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EAST Search History

qL12 22 ("20030076320" | US-PGPUB; OR ON 2010/02/15
'20030164830" | USPAT; USOCR 11:08
"20040041814" |
"20040164987" |
'20050088325" |
"5550962" | "5818469" |
"8118452" | "6353439" |
'8384824" | "6417858" |
'8573893" | "6650327" |
"8650330" | "6704018" |
"8724394" | "6731289" |
'8809732" | "6864893" |
'8897871" | "6980209" |
: "7015913").PN.
AL 9 arbitrat$3 with vertex US-PGPUB; OR ON 2010/02/15
with pixel USPAT; USOCR; 11:01
FPRS; EPO;
JPG;
DERWENT;
: IBM_TDB
L10 54 ("20040207623" | US-PGPUB; CR ON 2010/02/15
'20050122330" | USPAT; USOCR; 10:56
"5421028" | "5579473" | {FPRS; EPQ;
"5815166" | "5996060" | {JPO;
"8178481" | "6204856" | {DERWENT,;
"8222550" | "6266733" | {IBM_TDB
'8279086" | "6288730" |
"8397300" | "6405285" |
'8418513" | "6434667" |
'8446166" | "6463507" |
'8559852" | "6704925" |
"8750869" | "6771264" |
'6816161" | "6819325" |
"7103720" | "7139003").
PN.

2/15/10 3:30:14 PM
C:\ Documents and Settings\ HNguyen23\ My Documents\ EAST\ workspaces\11_746453.wsp

file:///Cl/Documents%20and %20Settings/HNguyen2 3/My%20...6453/EASTSearchHistory.11746453_AccessibleVersion. htfR gl@élmw 3336 PM
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EAST Search History

EAST Search History

EAST Search History (I nterference)

\Hits Search Query  {DBs \Default Operator (Plurals Time Stamp

28 (vertex and pixel {US-PGPUB; OR ON 2010/02/15 15:30
! with thread).cim. {USPAT; UPAD
Le2 266 {(vertex and pixel {US-PGPUB; OR ON 2010/02/15 15:31
: with select$3). USPAT; UPAD
clm.
L63 11 61 and 62 US-PGPUB; OR ON 2010/02/15 15:31
USPAT; UPAD
L64 7 (vertex and pixel {US-PGPUB; OR ON 2010/02/15 15:33
with priority).cim. {USPAT; UPAD
L65 9 (vertex and pixel {US-PGPUB; OR ON 2010/02/15 15:39

with thread with {USPAT; UPAD
select$3).cim.

L66 12 (vertex and pixel {US-PGPUB; CR ON 2010/02/15 15:40
: with command USPAT; UPAD

with select$3).
clm.

L67 35 (vertex and pixel {US-PGPUB; OR ON 2010/02/15 15:41
: with command USPAT; UPAD
with (memory stor

$3)).clm.

L68 5 61 and 67 US-PGPUB; OR ON 2010/02/15 15:42
USPAT; UPAD

L69 26 62 and 67 US-PGPUB; OR ON 2010/02/15 15:43
: USPAT; UPAD

2/15/10 3:44:52 PM
C:\ Documents and Settings\ HNguyen23\ My Documents\ EAST\ workspaces\ 11_746453.
wSsp
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Electronic Patent Application Fee Transmittal

Application Number: 11746453

Filing Date: 09-May-2007

Title of Invention: MULTI-THREAD GRAPHICS PROCESSING SYSTEM
First Named Inventor/Applicant Name: Laurent Lefebvre

Filer: Christopher P. Moreno/Evelyn Stenseth
Attorney Docket Number: 00100.36.0046

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Suz-s'l's(t:)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl issue fee 1501 1 1510 1510
Publ. Fee- early, voluntary, or normal 1504 1 R@altek EX. 10020
Cade-NePR2023-00564

Page 130 of 136




Description Fee Code Quantity Amount Suz-s'l's(t:)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1810
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Electronic Acknowledgement Receipt

EFSID: 7587522
Application Number: 11746453
International Application Number:
Confirmation Number: 2702
Title of Invention: MULTI-THREAD GRAPHICS PROCESSING SYSTEM
First Named Inventor/Applicant Name: Laurent Lefebvre
Customer Number: 29153
Filer: Christopher P. Moreno/Evelyn Stenseth
Filer Authorized By: Christopher P. Moreno
Attorney Docket Number: 00100.36.0046

Receipt Date: 11-MAY-2010

Filing Date: 09-MAY-2007

Time Stamp: 12:32:35

Application Type: Utility under 35 USC 111(a)

Payment information:
Submitted with Payment yes
Payment Type Deposit Account
Payment was successfully received in RAM $1810
RAM confirmation Number 8973
Deposit Account 220259
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.R. Section 1.16 (National application filing, search, and examjnation f
) N | Jung CAMBREX b2
Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamipatio
Casa N5 1BI2023-00564
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Charge any Additional Fees required under 37 C.F.R. 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 . L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

303321
1 Issue Fee Payment (PTO-85B) IssueFee.pdf no 1

a8c7949ef04d4d9429007419dafab05b5thy
a01f

Warnings:

Information:

31773
2 Fee Worksheet (PTO-875) fee-info.pdf no 2

5ba8c4276db56992e6db59629db900b79
7d5835

Warnings:

Information:

Total Files Size (in bytes); 335094

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.

11/746,453 06/22/2010 7742053 00100.36.0046 2702

29153 7590 06/02/2010

ADVANCED MICRO DEVICES, INC.
C/O VEDDER PRICE P.C.

222 N.LASALLE STREET
CHICAGQO, IL 60601

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 367 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Laurent Lefebvre, Lachenaie, CANADA;
Andrew E. Gruber, Arlington, MA;
Stephen .. Morein, Cambridge, MA;
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Case3:14-cv-01012-JCS Documentl7 Filed03/06/14 Pagel of 2

AQO 120 (Rev, 08/10)

TO: Mail Stop 8 REPORT ON THE
' Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Northern District of California on the following
[ Trademarks or [/ Patents. ( [J the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT

5:14-cv-1012 JCS

3/5/2014

Northern District of California

PLAINTIFF

ATI Technologies ULC

Advanced Micro Devices, Inc.

DEFENDANT

LG Electronics, Inc.
LG Electronics U.S.A., Inc.
LG Electronics MobileComm U.S.A., Inc.

TRK%][:;/IN/\ER?% 0. IE;AI‘{]}R(Z\ID%?\/}/}\ITIL HOLDER OF PATENT OR TRADEMARK
1 6,889,332 5/3/2005 Advanced Micro Devices, Inc.
2 6,895,520 5/17/2005 Advanced Micro Devices, Inc.
3 6,897,871 5/24/2005 ATl Technologies ULC
4 7,327,369 2/5/2008 ATI Technologies ULC
5 «*Gee attachment for additional patents™**

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[ Amendment [0 Answer [ Cross Bill O Other Pleading

TR/l:I/;]l:g\/IT\/leR(I)(ﬁ\I 0. IZ;AI‘{I%R(:\}D%?\/&IEI; HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5

In the above—entitled case, the folowing decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK
Richard W. Wieking

(BY) DEPUTY CLERK DATE

Gina Agustine March 6,

2014

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, nr__sil this copéto Director

Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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Case3:14-cv-01012-JCS Documentl? Filed03/06/14 Page2 of 2

. Attachment to Notice of Patent Action (N.D. Cal. Case No. 5:14-cv-1012)

mi%rﬁiggi o %’;?&g;ﬁfgg HOLDER OF PATENT OR TRADEMARK
5 7,742,053 6/22/2010 ATI Technologies ULC

6 5,898,849 4/27/1999 Advanced Micro Devices, Inc.

7 6,266,715 7/24/2001 Advanced Micro Devices, Inc.

8 6,784,879 8/31/2004 ATI Technologies ULC

9 7,095,945 8/22/2006 ATI Technologies ULC
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