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I, Bill Lin, declare as follows: 

I. Background and Qualifications 

1. My name is Bill Lin. 

2. I have been retained on behalf of Petitioner Intel Corporation (“Intel” 

or “Petitioner) to provide this Declaration concerning the technical subject matter 

relevant to a petition for inter partes review of U.S. Reissued Patent No. 45,140 

(“RE140”).  I reserve the right to supplement this Declaration in response to 

additional evidence that may come to light. 

3. I am over 18 years of age.  I have personal knowledge of the facts stated 

in this Declaration and am able to testify competently to them if asked to do so. 

4. My compensation is not based on the resolution of this matter.  My 

findings are based on my education, experience, and background in the fields 

discussed below.   

5. I have no financial interest in Intel, nor do I have any financial interest 

in the RE140.  

6. I am a Professor of Electrical and Computer Engineering at the 

University of California, San Diego (UCSD). I have over 30 years of experience in 

research and development in the areas of computer networking and computer design. 

I regularly teach a senior-level design course on the design of advanced processors, 
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and I have taught graduate courses and advanced special topics in computer 

architecture and computer networks. 

7. At UCSD, I am a Principal Investigator in the UCSD Center for 

Networked Systems (CNS).  CNS brings together researchers to work on a range of 

challenges in the design of future networked systems.  My contribution to CNS has 

been expertise in the design of computer architecture solutions for packet processing, 

computer networking, and network measurements.  I am also a Principal Investigator 

in the UCSD Center for Wireless Communications (CWC).  CWC brings together 

researchers to work on a range of challenges in the design of future wireless 

communications systems.  My contribution to CWC has been expertise in the design 

of computer architecture solutions for wireless networking and mobile computing. 

8. I have also testified as an expert witness and consultant in patent and 

intellectual property litigations as well as inter partes reviews. 

9. I received a Bachelor of Science in Electrical Engineering and 

Computer Sciences from University of California, Berkeley in May 1985; a Master’s 

of Science in Electrical Engineering and Computer Sciences from the University of 

California, Berkeley in May 1988; and a Ph.D. in Electrical Engineering and 

Computer Sciences from the University of California, Berkeley in May 1991. 
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10. I am a named inventor on five patents in the fields of computer 

networking and computer design, and I have published over 190 journal articles and 

conference papers in top-tier venues and publications.  

11. I have also served or am currently serving as Associate Editor or Guest 

Editor for 3 ACM or IEEE journals, as General Chair on 4 ACM or IEEE 

conferences, on the Organizing or Steering Committees for 6 ACM or IEEE 

conferences, and on the Technical Program Committees of over 45 ACM or IEEE 

conferences. 

12. My Curriculum Vitae, which appears as Appendix A in my declaration, 

contains further details on my education, experience, publications, and other 

qualifications to render this opinion as expert. 

II. Materials Relied On In Forming My Opinion 

13. I have reviewed all of the following exhibits listed in the following 

Table of Exhibits.   

Exhibit No. Description 
1001 U.S. Reissued Patent No. 45,140 (“RE140”) 
1003 U.S. Patent No. 6,345,330 (“Chu330”) 
1004 U.S. Patent Publication No. 2003/0135771 (“Cupps”) 
1005 U.S. Patent No. 6,216,185 (“Chu185”) 
1006 File history of RE140 (“RE140 FH”) 
1007 U.S. Patent No. 6,643,777 (“Chu777”) 
1008 U.S. Reissued Patent No. 42,984 (“RE984”) 
1009 File history of RE984 (“RE984 FH”) 
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Exhibit No. Description 
1010 U.S. Patent Application No. 60/083,886 (“’886 Provisional”) 
1011 File history of Chu330 (“Chu330 FH”) 
1012 August 12, 2011 Amendment from File History of Control No. 

90/010,816 (Reexamination of Chu185) 
1013 U.S. Reissued Patent No. 41,092 (“RE092”) 
1014 U.S. Reissued Patent No. 43,602 (“RE602”) 
1015 U.S. Reissued Patent No. 44,468 (“RE468”) 
1016 U.S. Reissued Patent No. 44,654 (“RE654”) 
1017 U.S. Patent No. 6,621,760 (“Ahmad”) 
1019 RE140 with highlights of substantively identical portions from 

Chu330, Chu185, ʼ886 Provisional, and Chu777 
1020 File history of U.S. Reissued Patent No. 43,602 (“RE602 FH”) 
1021 File history of U.S. Reissued Patent No. 44,468 (“RE468 FH”) 
1022 ACQIS LLC v. EMC Corp., Civil Action No. 1:14-cv-13560, No. 

185 (D. Mass. Jan. 20, 2017) (EMC Corporation’s Opening Claim 
Construction Brief) 

 
III. Understanding of the Governing Law 

14. I understand that a patent claim is invalid if it is obvious in view of the 

prior art. I further understand that invalidity of a claim requires that the claim be 

obvious from the perspective of a person of ordinary skill in the relevant art at the 

time the invention was made. 

A. Person of Ordinary Skill in the Art (“POSITA”) 

15. I have been informed and understand that, in the context of an invalidity 

analysis, a person having ordinary skill in the art (“POSITA”) is a hypothetical 

person who looks to prior art at the time of the invention.  I further understand that 

the factors that may be considered in determining the level of ordinary skill include:  
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(1) the problems encountered in the art; (2) the prior art solutions to the problems 

encountered in the art; (3) the rapidity of innovations; (4) the sophistication of the 

technology; and (5) the education level of active workers in the field.  I understand 

that these factors need not all be taken into account for the analysis and that one or 

more of these factors may control. 

B. Claim Construction 

16. I have been informed that claim construction is a matter of law and that 

the final claim construction will ultimately be determined by the Board.  For 

purposes of my analysis in this proceeding and with respect to the prior art, I have 

been informed that claims subject to inter partes reviews are currently reviewed 

under “the Phillips standard.” 

17. I have been informed that under the Phillips standard, claim terms are 

given their plain and ordinary meaning as understood by a POSITA at the time of 

the invention in light of the claim language and the patent specification. 

18. I have been informed that the claims encompass the embodiments 

described in the specification. 

19. I have been informed that a patentee can serve as his or her own 

lexicographer.  As such, if the specification provides a claim term with a specific 
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definition, I should interpret that claim term in light of the particular definition 

provided by the patentee. 

C. Written Description, Incorporation By Reference, and Priority 

20. I have been informed and understand that a patent’s specification must 

contain a written description of the invention that reasonably conveys to a person of 

ordinary skill in the art that the inventors were in possession of the claims at the time 

the application was filed.  To satisfy the written description requirement, a patent 

specification must describe the claims in sufficient detail that one of ordinary skill 

in the art can reasonably conclude that the inventor had possession of the claimed 

invention. 

21. I have been informed and understand that a description that merely 

renders the claims obvious does not satisfy the written description requirement.  

Rather, the disclosure must describe the claims with all of its limitations. 

22. I have been informed and understand that an applicant can show 

possession of the claims by describing the claims with all of its limitations using 

such descriptive means as words, structures, figures, diagrams, and formulas that 

fully set forth the claimed invention.  Moreover, I have been informed and 

understand that other patents or patent publications incorporated by reference in the 
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patent must be considered in assessing whether that patent provides adequate written 

description. 

23. I have been informed and understand that when determining whether 

an issued patent properly incorporated by reference other patents or patent 

publications, the inquiry is whether one of ordinary skill in the art could identify the 

information incorporated. 

24. I have been informed and understand that for a claim to receive a 

priority date of an earlier parent patent or patent application, the earlier patent or 

patent application must provide adequate written description of the claimed subject 

matter.  I understand that for a claim to obtain the benefit of the filing date of an 

earlier parent patent or patent application, each parent patent in the chain leading 

back to the earlier parent patent or patent application must provide adequate written 

description of the claimed subject matter. 

25. I have been informed and understand that a patent can incorporate by 

reference specific disclosures found in a different patent or patent publication if a 

POSITA would understand with detailed particularity what specific material it 

incorporates and clearly indicate where that material is found.  I have been informed 

and understand that if a patent properly incorporated by reference specific 
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disclosures found in a different patent or patent publication, the incorporated by 

reference material can provide written description support for the claims. 

26. I have also been informed and understand that a priority claim is 

different from incorporation by reference claim.  A priority claim claims the benefit 

of the earlier filing date of an earlier filed patent application.  In contrast, 

incorporation by reference simply incorporates the disclosure of a different patent or 

patent publication without claiming the benefit of the earlier filing date of an earlier 

filed patent application.   

D. Obviousness 

27. I have been informed and understand that a patent claim can be 

considered to have been obvious to a POSITA as of the patent’s priority date.  

28. I have been informed and understand that pursuant to 35 U.S.C. § 

103(a), “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,” a patent may not be obtained.   

29. This means that, even if all of the requirements of a claim are not found 

in a single prior art reference, the claim is not patentable if the differences between 

Ex. 1002, Page 12



Declaration of Dr. Bill Lin 
U.S. Reissued Patent No. 45,140 

Claims 14-38 
 

9 

the subject matter in the prior art and the subject matter in the claim would have been 

obvious to a POSITA at the time of the earliest priority date of the patent application. 

30. I have been informed and understand that a determination of whether a 

claim would have been obvious should be based upon several factors, including, 

among others: 

• Determine the level of POSITA; 

• Determine the scope and content of the prior art;  

• Ascertain what differences, if any, existed between the claims and the prior 

art; and 

• Consider evidence of secondary indicia of non-obviousness, if such 

evidence is available, including whether a nexus exists between the claims 

and the evidence offered. 

31. I have been informed and understand that the relevant time for 

considering whether a claim would have been obvious to a POSITA is the time of 

the earliest priority date afforded to the patent application.   

32. I have been informed and understand that the teachings of one or more 

references may be combined in the same way as disclosed in the claims, if such a 

combination would have been obvious to a POSITA.  I have been informed and 

understand that there is no rigid rule for finding that the two or more references 
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would have been combined.  But in determining whether a combination based on 

either a single reference or multiple references would have been obvious, it is 

appropriate to consider, among other factors: 

• whether the teachings of the prior art references disclose known concepts 

combined in familiar ways, which, when combined, would yield predictable 

results; 

• whether a person of ordinary skill in the art could implement a predictable 

variation, and would see the benefit of doing so; 

• whether the claimed elements represent one of a limited number of known 

design choices, and would have a reasonable expectation of success by 

those skilled in the art; 

• whether a person of ordinary skill would have recognized a reason to 

combine known elements in the manner described in the claim; 

• whether there is some teaching or suggestion in the prior art to make the 

modification or combination of elements claimed in the patent; and 

• whether the claim applies a known technique that had been used to improve 

a similar device or method in a similar way. 

33. I understand that one of ordinary skill in the art has ordinary creativity 

and is not an automaton. 
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34. I understand that in considering obviousness, it is important not to 

determine obviousness using the benefit of hindsight derived from the patent being 

considered. 

IV. Overview of The Technology  

35. In computer architecture, a bus is a communication system for 

transferring data between components in a computer.  Beginning in the 1970s, 

electrical engineers and computer scientists began to develop standardized bus 

interfaces to ameliorate the problem of disparate, proprietary connection types.  

For example, the Industry Standard Architecture (ISA) bus, which dates back to 

1981, was created to provide a standardized physical architecture and software 

interface for input/output (I/O) devices such as storage devices and graphics cards 

used with IBM PCs. 

36. Early computer buses, like the ISA bus, were based on parallel 

electrical wires with multiple hardware connections.  The Peripheral Component 

Interconnect (PCI) bus, which dates back to the 1992, is another widely used 

standard parallel bus interface.  Later versions of the PCI bus called PCI-X 

provided higher data rates and wider data paths (e.g., 64-bit parallel vs. 32-bit 

parallel).  Parallel buses like PCI and PCI-X are typically shared bus architectures 

with bidirectional links where multiple components could be attached. 
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37. Buses based on point-to-point serial connections are also widely used.  

Serial buses are widely used for external computer buses to reduce the cabling 

requirement.  Serial buses are also widely used for both internal and external buses 

to achieve very high data rates with low power using techniques like Low-Voltage 

Differential Signaling (LVDS). 

38. LVDS was introduced in 1994.  LVDS works by transmitting 

information as the difference between the voltages on a pair of wires, where the 

two wire voltages are compared at the receiver.  In a typical implementation, 

LVDS uses a current-mode driver output from a low current source to drive a 

differential line that is terminated by a resistor, which generates a low voltage 

swing across the receiver inputs.  The receiver senses the polarity of this voltage to 

determine the logic level.  The low voltage swing and low current source enable 

data transmission at very high data rates with low power consumption.  The 

differential signaling approach also makes the transmission mechanism robust 

against electromagnetic noise interference.   

V. Overview of RE140 

39. As indicated on the cover page of RE140, RE140 was filed on 

December 17, 2013 and issued on September 16, 2014.  It is one of many reissued 

patents off of U.S. Patent No. 6,643,777 (the “’777 Patent”), which was originally 
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filed on May 14, 1999 and issued on November 4, 2003.  Ex. 1001 [RE140] at Cover.  

As I will discuss in greater detail below, the ’777 Patent, however, does not provide 

full support for the claims. 

40. RE140 is directed “to a modular computing environment for desk top 

computers, … to other portable or modular computing applications.”  Ex. 1001 

[RE140] at 1:35-42.  Specifically, RE140 notes that “there has been little common 

ground between … PCs and laptops in terms of upgrading, ease-of-use, cost, 

performance, and the like.”  Ex. 1001 [RE140] at 2:19-21.  RE140 notes that when 

users use separate portable and desktop computer, “the user has to spend money to 

buy components and peripherals th[at] are duplicated in at least one of these 

computers.”  Ex. 1001 [RE140] at 2:39-42.   

41. Figure 1 of RE140 shows a removable “Attached Computer Module” 

that is to be attached to a Desktop Peripheral Console.1  See Ex. 1001 [RE140] at 

3:62-64 (“The system also has an attached computer module (i.e., a removable 

                                                 
1 I have colored Figure 1 by highlighting the Desktop Peripheral Console in green 

and the Attached Computer Module in yellow.  I have added additional coloring and 

annotations to the figures found in the various exhibits to more clearly explain my 

opinions throughout my declaration. 
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module with memory and microprocessor) coupled to the console.”).  As shown, 

“the ACM inserts into a Computer Module Bay (CMB) within a peripheral 

console.”  Ex. 1001 at 3:51-53.    

 

42. Figure 13 of RE140 shows some additional details of the components 

in the ACM and the peripheral console using schematic block diagrams.  Moreover, 

as shown in Figure 13, “[t]he ACM 1305 and the peripheral console 1310 are 

interfaced through an exchange interface system (XIS) bus 1315” which “includes 

power bus 1316, video bus 1317 and peripheral bus (XPBus) 1318.”  Ex. 1001 

[RE140] at 18:46-51. 
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43. Figure 12 below shows some additional details regarding the 

peripheral console (PCON).  As shown, the PCON interfaces with the ACM using 

“a Peripheral Interface Controller (PIC) component 1840 [and] a PCON connector 

component 1950.”  Ex. 1001 [RE140] at 16:36-38.   Moreover, the Peripheral 

Interface Control 1840 interfaces with a South Bridge 1246 that connects to various 

peripherals (e.g., keyboard, pointer).  The Peripheral Interface Controller is also 
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connected to PCI expansion slots 1270 and storage devices, such as hard drive 1252, 

and CD-ROM drive 1256.  See Ex. 1001 [RE140] at 14:62-15:9, 16:23-35, 17:1-30.   

 

 

44. Figure 11 below shows some additional details of the ACM.  As shown, 

the ACM includes, among other components, a central processing unit (“CPU”), 

an advanced graphics processor, and a host interface controller.  The ACM 

interfaces with the PCON using the “Host Interface Controller (HIC) component 

1720 and an ACM connector component 1730.”  Ex. 1001 [RE140] at 15:44-46.   
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Moreover, the HIC 1720 is coupled to the North Bridge 1146, which in turn is 

coupled to the CPU and memory.   

 

45. As shown below in Figure 20 of RE140, certain components, such as 

the CPU, the graphics subsystem and the interface controller, are integrated 

together in a single chip.  See Ex. 1001 [RE140], 19:10-13 (“FIG. 20 shows an 

attached computer module with single chip 2025 fully integrated: CPU, Cache, Core 

Logic, Graphics controller and Interface controller.”); see also Ex. 1001 [RE140] at 

Figure 19 and 19:8-13. 
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46. Returning to Figure 13, “[t]he ACM 1305 and the peripheral console 

1310 are interfaced through an exchange interface system (XIS) bus 1315” which 

“includes power bus 1316, video bus 1317 and peripheral bus (XPBus) 1318.”  Ex. 

1001 [RE140] at 18:46-51. 
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47. “The power bus 1316 transmits power between ACM 1305 and 

peripheral console 1310.”  Ex. 1001 [RE140] at 18:51-52.   

48. “[T]he video bus 1317 transmits video signals between the ACM 1305 

and the peripheral console 1310 …  such as Video Electronic Standards Association 

(VESA) Plug and Display’s Transition Minimized Differential Signaling (TMDS) 

signals for flat panel display.”  Ex. 1001 [RE140] at 18:54-61.   
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49. Finally, the “XPBus 1318 is coupled to host interface controller (HIC) 

1319 and to peripheral interface controller (PIC) 1320.”  Ex. 1001 [RE140] at 18:62-

65; see also Ex. 1001 [RE140] at 19:14-51.   

50. RE140 provides describes additional details how data—specifically 

encoded PCI bus transactions—is transmitted across the XPBus by way of Figure 

14.  As shown, the HIC receives from the host PCI bus “PCI address/data” (“PCI 

AD”).  The “first in first out (FIFO) buffers” queues the PCI AD and encodes the 

PCI AD into a format “more suitable for parallel to serial conversion prior to 

transmittal on the XPBus.”  Ex. 1001 [RE140] at 19:29-49.  The “parallel to serial 

converters 1032” then serializes the “multiplexed parallel A/D bits” and transmits 

them “on data lines PD0 to PD3 of the XPBus.”  Ex. 1001 [RE140] at 19:52-56.   
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51. The HIC can also receive data from the PIC in the PCON, and operates 

in reverse to what I explained above.  See Ex. 1001 [RE140] at 20:18-20, 20:38-42. 
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52. According to RE140, “[t]he XPBus which includes lines PCK, PD0 to 

PD3, PCN, PCKR, PDR0 to PDR3, and PCNR, has two sets of unidirectional lines 

transmitting clock signals and bits in opposite directions.  The first set of 

unidirectional lines includes PCK, PD0 to PD3, and PCN. The second set of 

unidirectional lines includes PCKR, PDR0 to PDR3, and PCNR. Each of these 

unidirectional set of lines is a point-to-point bus with a fixed transmitter and 

receiver….”  Ex. 1001 [RE140] at 20:34-42.   

53. Figure 16 of RE140 shows the “lines PCK, PD0 to PD3, and PCN.”  

Ex. 1001 [RE140] at 20:14-15.  “These lines are unidirectional LVDS lines for 

transmitting clock signals and bits from the HIC to the PIC. The bits on the PD0 to 

PD3 and the PCN lines are sent synchronously within every clock cycle of the 

PCK.”  ….”  Ex. 1001 [RE140] at 20:15-18.   
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54. Although not shown in Figure 16, the second “set of lines, namely 

PCKR, PDR0 to PDR3, and PCNR, are used to transmit clock signals and bits 

from the PIC to HIC. The lines used for transmitting information from the PIC to the 

HIC have the same structure as those shown in FIG. 16, except that they transmit 

data in a direction opposite to that in which the lines shown in FIG. 16 transmit data.”  

….”  Ex. 1001 [RE140] at 20:18-24. 

Ex. 1002, Page 27



Declaration of Dr. Bill Lin 
U.S. Reissued Patent No. 45,140 

Claims 14-38 
 

24 

55. RE140 explains that “[t]he bits sent in the first nibble of each data 

packet indicate the type of the data packet.” Ex. 1001 [RE140] at 21:25-27.  Figure 

24 below provides a few examples.  For example, if the first nibble of a data packet 

is XX00, that indicates that the data packet is the first segment of PCI AD; if the first 

nibble of a data packet is XX10, that indicates that the data packet is the second 

segment of PCI AD.   

 

56. If the first nibble is either 0011 or 1011, it means that the data packet is 

of the “reserved” type.  These “reserved data packet types can be used to support 

non-PCI bus transactions, e.g., USB transactions.”  Ex. 1001 [RE140] at 21:24-25.  

In other words, RE140 mentions only in passing that USB transactions are supported 

(without meaningful detail as to how it can be supported). 
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A. Priority Date of RE140 

57. The cover page of RE140 includes a “Related U.S. Application Data” 

section that lists out the relationship between RE140 and its parent patents.  I have 

generated the following block diagram that summarizes these related patents, where 

I have highlighted the RE140 using an orange outline.   
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58. I have also highlighted U.S. Reissued Patent No. 42,984 (“RE984”) in 

green because, as I explain below, it is my opinion that claims 14-38 are only 

supported by the material that was added to the RE984—not by the materials found 

in the ’777 patent or U.S. Reissued Patent No. 41,092 (“RE092”).   

59. I have reviewed the ’777 patent, (Ex. 1007), U.S. Reissued Patent No. 

41,092 (“RE092”) (Ex. 1013), U.S. Reissued Patent No. 42,984 (“RE984 Patent”) 

(Ex. 1008), U.S. Reissued Patent No. 43,602 (“RE602”) (Ex. 1014), U.S. Reissued 

Patent No. 44,468 (“RE468”) (Ex. 1015), and U.S. Reissued Patent No. 44,654 

(“RE654”) (Ex. 1016). 

60. In my opinion, none of the ’777 Patent and RE092 provide written 

description support for claim 14-38 of RE140.  They are missing the following 

limitations, which I have grouped together as “integrated CPU/graphics” limitations 

and “CPU-LVDS” limitations.  The bold, italics emphasis indicate claims that are 

independent. 
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Claims Integrated CPU-
graphics Limitations 

CPU-LVDS Limitations 

14-16 

“an integrated 
Central Processing 
Unit (CPU) with a 
graphics controller in 
a single chip” 

Not recited 

17 “connecting a second LVDS channel directly to the 
integrated CPU and graphics controller, the second 
LVDS channel comprising two unidirectional, 
serial bit channels that transmit data in opposite 
directions” 

18 Not recited 

19-20 “connecting a second LVDS channel directly to the 
integrated CPU and graphics controller, the second 
LVDS channel comprising two unidirectional, 
serial bit channels that transmit data in opposite 
directions” 

21 Not recited 

22-25 “connecting a first Low Voltage Differential Signal 
(LVDS) channel directly to the integrated CPU and 
graphics controller, wherein the first LVDS 
channel comprises two unidirectional, serial bit 
channels that transmit data in opposite directions” 

26-29 “connecting a Low Voltage Differential Signal 
(LVDS) channel directly to the integrated CPU and 
graphics controller, wherein the LVDS channel 
comprises two unidirectional, serial bit channels 
that transmit data in opposite directions” 

30-34 

35-38 “an integrated 
Central Processing 
Unit (CPU) and 
graphics controller in 
a single chip” 

“connecting a first Low Voltage Differential Signal 
(LVDS) channel directly to the integrated CPU and 
graphics controller, wherein the first LVDS 
channel comprises two unidirectional, serial bit 
channels that transmit data in opposite directions” 
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61. I also summarize below the only figures (and associated descriptions) 

that support these claims based on the “integrated CPU-graphics” limitations and the 

“CPU-LVDS” limitations.  As shown, except for claims 14-16, 18, and 21, the only 

possible support for the claims come from Figure 20 and its associated description.  

Figures 14-16, 18, and 21 arguably find support from Figures 19-20 and its 

associated description. 

Integrated CPU/graphics CPU-LVDS Only Possible Support 
14-16  FIGS. 19-20 

17 17 FIG. 20 
18  FIGS. 19-20 

19-20 19-20 FIG. 20 
21  FIGS. 19-20 

22-25 22-25 FIG. 20 
26-29 26-29 FIG. 20 
30-34 30-34 FIG. 20 
35-38 35-38 FIG. 20 

 

62. I provide below Figures 19 and 20 from RE140.  As shown, Figure 19 

and 20 include an “Integrated CPU … & Graphics Accelerator 1915” and an 

“Integrated CPU with … Graphics Accelerator… 2025,” respectively.  See, e.g., Ex. 

1001 [RE140] at 19:8-13 (“FIG. 19 shows an attached computer module with 

integrated CPU/NB/Graphics 1915 and Integrated HIC/SB 1920.  FIG. 20 shows an 

attached computer module with single chip 2025 fully integrated: CPU, Cache, Core 

Logic, Graphics controller and Interface controller.”).   
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RE140 

 
 

 

63. In Figure 19, the XPBus, which as I explained above are used to 

transmit data utilizing unidirectional, differential signal pairs in opposite directions, 

is coupled to the “Integrated CPU … & Graphics Accelerator 1915” through an 

“Integrated South Bridge & Host Interface Controller 1920.”  In contrast, in Figure 

20, the XPBus is directly coupled to the “Integrated CPU with … Graphics 

Accelerator… 2025.” 

64. Figures 19 and 20 and its associated descriptions first appear in RE984.  

They do not appear in the ’777 Patent or RE092.  In other words, RE984 (outlined 

in green below) is the first patent which added in these descriptions and figures in 

any of parent applications to the RE140 (outlined in orange below). 
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65. Indeed, Figures 19 and 20 and its associated description were first 

added to RE984 through an amendment on June 17, 2011—more than two years 

after the RE984 was first filed.  These additions (among other additions) are shown 

below. 

Ex. 1002, Page 34



Declaration of Dr. Bill Lin 
U.S. Reissued Patent No. 45,140 

Claims 14-38 
 

31 

 
Ex. 1009 [RE984 FH, Amendment dated June 17, 2011] at 346. 
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Ex. 1009 [RE984 FH, Amendment dated June 17, 2011] at 376-377. 
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66. In making these addition, ACQIS provided the following remarks to 

the Examiner: 

 

Ex. 1009 [RE984 FH, Amendment dated June 17, 2011] at 363. 

67. Based on my review of the ’777 Patent, the ’777 Patent does indeed 

appear to incorporate by reference Chu330.  It states that “[s]ome details of the ACM 
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can be found in co-pending patent application Ser. Nos. 09/149,882 [Chu330] … 

and hereby incorporated by reference for all purposes,” Ex. 1007 [’777 Patent] at 

5:9-13. 

68. However, upon review of Chu330, I could not find any discussion 

indicating that the ’886 Provisional was incorporated by reference into Chu330.  The 

’886 Provisional is mentioned in Chu330 only as follows: “This application claims 

any and all benefits as provided by law of U.S. Provisional Application No. 

60/083,886, filed May 1, 1998…”  Ex. 1003 [Chu330] at 1:7-10.  I do not see any 

statement in Chu330 that “incorporated by reference” the ’886 Provisional.   

69. This is contrasted with Chu330’s incorporation by reference of a 

different patent—namely Chu185.  Regarding Chu185, Chu330 explicitly states: 

“This application is being filed concurrently with the application of William W.Y. 

Chu for “Personal Computer Peripheral Console with Attached Computer Module”, 

filed on Sep. 8, 1998 now U.S. Pat. No. 6,216,185, and incorporates the material 

therein by reference.”  Ex. 1003 [Chu330] at 1:11-15.  This is in stark contrast to 

the language pertaining to the ’886 Provisional which is silent to any specific 

incorporation by reference language. 
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70. Page 79 of Chu330’s file history (Ex. 1011) shows the “Utility Patent 

Application Transmittal,” which ACQIS referred to in its Amendment dated June 

17, 2011 while adding Figures 19 and 20.  I have reproduced that page below. 
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Ex. 1011 [Chu330 FH] at 79. 
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71. As shown above, there is no mention of the ’886 Provisional anywhere 

on this page.  Box 5 labeled “Incorporation By Reference (useable if Box 4b is 

checked)” is checked, as indicated by the “x.”  But Box 4b notes that it is “for 

continuation/divisional with Box 17 completed.”  There is no mention of the ’886 

Provisional in either Box 4b or 17.  These boxes only mention “Continuation, 

Divisional, or Continuation-in-part (CIP).”  There is simply no reference at all to the 

’886 Provisional anywhere on the application transmittal form. 

72. In other words, Chu330 claims the benefit of the earlier filing date of 

the ’886 Provisional but does not incorporate by reference the ’886 Provisional.  This 

is summarized in the schematic below. 
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73. Accordingly, in my opinion, the earliest priority date afforded to the 

claims of RE140 should be when Figures 19 and 20 and its associated descriptions 
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were added to RE984 (i.e., June 17, 2011).  All of the prior art that I rely on predate 

June 17, 2011—including the filing date of RE984, which was September 16, 2009.   

B. Summary of the Prosecution History of RE140 

74. I have reviewed the file history of RE140.  I only saw one office action 

that rejected all claims of the RE140 based on an obviousness-type double patenting 

rejection.  See Ex. 1006 [RE140 FH] at 203.  ACQIS overcame this rejection by 

filing a terminal disclaimer.  See Ex. 1006 [RE140 FH] at 230-32, 237-38.  The 

claims were then allowed.  See Ex. 1006 [RE140 FH] at 239-245. 

75. There was no discussion or questions from the Examiner whether the 

material added from the ’886 Provisional was new matter or not.  Rather, it appears 

that the Examiner simply accepted the applicant’s representation that the ’886 

Provisional was incorporated by reference into Chu330.   

VI. Overview of the Prior Art References 

A. Chu330 and Chu185 

76. Chu330 and Chu185 were both filed on September 8, 1998.  Ex. 1003 

[Chu330] at Cover; Ex. 1005 [Chu185] at Cover.  Chu330 incorporates by reference 

Chu185 by stating: “Computer system 200 includes an attached computer module 

(ACM) 205 and a peripheral console 210, which are described in greater detail in 

the application of William W.Y. Chu for ‘Personal Computer Peripheral Console 
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With Attached Computer Module’ filed concurrently with the present application on 

Sep. 8, 1998 and incorporated herein by reference.”  Ex. 1003 [Chu330] at 6:1-7.  

See also Ex. 1003 [Chu330] at 1:11-15, 1:54-62.   

77. Similarly, Chu185 incorporates by reference Chu330 by stating: “The 

preferred ACM-to-PCON Interconnection 300 is described in detail in a companion 

U.S. patent application, Ser. No. 09/149,882, entitled ‘A Communication Channel 

and Interface Devices for Bridging Computer Interface Buses,’ by the same inventor, 

filed on the same day herewith, and hereby incorporated by reference.”  Ex. 1005 

[Chu185] at 5:66-6:4.  See also Ex. 1005 at 1:11-16.   

78. As such, I have been informed and understand that Chu185 should be 

considered to be part of Chu330. 

79. Figure 2 of Chu330, reproduced below, is identical to Figure 13 of 

RE140, except for small changes in the numbering in the figures.  As shown, some 

high level details of ACM 205 and PCON 210 and the interconnection between the 

two are shown.  Figures 1, 3, 4, and 7 of Chu185 likewise show the ACM 205 and 

PCON 210 with varying degrees of detail.  See also Ex. 1005 [Chu185] at 5:66-6:8.   
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Chu330 

 
Chu185 (ACM) Chu185 (PCON) 
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80. Specifically, Figures 4 and 7 of Chu185 (as shown above) show the 

Host Interface Controller (HIC) 320 in the ACM and the Peripheral Interface 

Controller (PIC) 340 in the PCON connected together through the “ACM 

connector component 330.”  See Ex. 1005 [Chu185] at 5:57-66.   

81. The connection between ACM and PCON is further detailed in Figure 

25 and 26 of Chu330.  “FIG. 25 shows a detailed block diagrams of the HIC shown 

in FIG. 24,” Ex. 1003 [Chu330] at 16:24-25, where “data packet types transmitted 
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from HIC 2500 to PIC 2600 and from PIC 2600 to HIC 2500, respectively … on 

lines PD0 to PD3 and … on lines PDR0 to PDR3.”  Ex. 1003 [Chu330] at 18:11-19.  

I have highlighted in red, the additional details regarding the XPBus (Peripheral Bus) 

below in these figures.  As shown, there are numerous individual data, signal, and 

clock lines between the HIC and PIC.  See Ex. 1003 [Chu330] at 16:25-26, 17:8-

17.   

Chu185 (ACM) Chu185 (PCON) 
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Chu330 (HIC) Chu330 (PIC) 

  

 

82. In addition, Figure 24 of Chu330 shows “a block diagram of another 

embodiment of the HIC and PIC … and the interface therebetween.”  Ex. 1003 

[Chu330] at 16:6-8.  Moreover, “FIG. 25 shows a detailed block diagrams of the 

HIC shown in FIG. 24,” Ex. 1003 [Chu330] at 16:24-25, where “data packet types 

transmitted from HIC 2500 to PIC 2600 and from PIC 2600 to HIC 2500, 

respectively … on lines PD0 to PD3 and … on lines PDR0 to PDR3.”  Ex. 1003 

[Chu330] at 18:11-19.  Figures 24 and 25 are very similar to Figures 5 and 6 of 

Chu330 in that they both show multiple data lines, such as PD0 through PDR3. 
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Chu330 Chu330 
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83. Figures 33 and 34 “are tables showing the data packet types transmitted 

from HIC 2500 to PIC 2600 and from PIC 2600 to HIC 2500, respectively.”  Ex. 

1003 [Chu330] at 18:11-13.  I have highlighted the “reserved” data packets, which 

can be identified by “[t]he bits sent in the first nibble of each data packet.”   Ex. 1003 

[Chu330] at 19:22-25.  Specifically, “FIG. 35 is a table showing different types of 

first nibbles and their corresponding data packet types.”  Ex. 1003 [Chu330] at 

19:22-25.  I have highlighted in blue the “reserved” data packets, because those data 

packets “can be used to support non-PCI bus transactions, e.g., USB transactions.”  

Ex. 1003 [Chu330] at 19:13-15. 

Chu330 RE140 

 
 

 

84. In other words, Chu330 teaches that as data flows into the HIC, when 

the first nibble indicates XX00, a PCI bus transaction is transmitted utilizing the 

LVDS lines, such as PD0 to PDR3.  Then, if the next set of data coming in includes 
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as the first nibbles 0011, a USB transaction is transmitted utilizing the same set of 

LVDS lines, such as PD0 to PDR3. 

85. In my opinion, these different “embodiments” of Chu330 and Chu185 

can be combined by a POSITA for a variety of reasons.  First, Chu330 and Chu185 

expressly teach a POSITA to make these combinations and modifications.  For 

example, Chu330 and Chu185 both direct a POSITA to find additional details about 

the ACM, PCON, and the ACM -to-PCON Interconnection in each other.  Second, 

even ACQIS appears to think these modifications were possible by explicitly adding 

only a portion of the embodiment directed to Figure 35 and preparing claims that are 

based on a combination of these embodiments.  Accordingly, in my opinion, a 

POSITA would have been able to make such a combination or modification with a 

reasonable expectation of success based on the explicit teachings found in Chu330 

and 185. 

86. A POSITA would have been able to combine the teachings of found in 

Chu330 and Chu185.  First, Chu330 explicitly teaches a POSITA to combine the 

teachings of Chu185 with Chu330.  See, e.g., Ex. 1003 [Chu330] at 1:54-62 

(“However, in the context of the computer system of the present invention, which is 

described in the present inventor’s (William W.Y. Chu’s) application for ‘Personal 

Computer Peripheral Console With Attached Computer Module’ filed concurrently 
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with the present application on Sep. 8, 1998 and incorporated herein by reference, a 

cable friendly interface is desired for interfacing an attached computer module 

(ACM) and a peripheral console of the present invention.”); Ex. 1003 [Chu330] at 

6:1-7 (“Computer system 200 includes an attached computer module (ACM) 205 

and a peripheral console 210, which are described in greater detail in the application 

of William W.Y. Chu for ‘Personal Computer Peripheral Console with Attached 

Computer Module’ filed concurrently with the present application on Sep. 8, 1998 

and incorporated herein by reference.”). 

87. Second, Chu185 also explicitly teaches a POSITA to combine the 

teachings of Chu330 with Chu185.  Ex. 1005 [Chu185] at 1:12-17 (“This application 

is being filed concurrently with the application of William W.Y. Chu for ‘A 

Communication Channel and Interface Devices for Bridging Computer Interface 

Buses’, U.S. application No. 09/149,882 filed on Sept. 8, 1998 and incorporates the 

material therein by reference.”), 5:66-6:4 (“The preferred ACM-to-PCON 

Interconnection 300 is described in detail in a companion U.S. patent application, 

Ser. No. 09/149,882, entitled ‘A Communication Channel and Interface Devices for 

Bridging Computer Interface Buses,’ by the same inventor, filed on the same day 

herewith, and hereby incorporated by reference.”).   
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88. Combining the different teachings found in Chu330 and Chu185 would 

have merely amounted to combining prior art elements according to known methods 

to yield predictable results with a reasonable expectation of success.  In fact, the 

references all include explicit teaching, suggestion, and/or motivation to combine 

the different teachings. 

89. I reproduce below the figures in RE140 that are identical to those found 

in Chu330.  They are identical figures, except that the numberings have been 

modified. 

Chu330 RE140 
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Chu330 RE140 
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Chu330 RE140 
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Chu330 RE140 
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Chu330 RE140 
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Chu330 RE140 
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90. I also reproduce below the figures in RE140 that are identical to those 

found in Chu185.  Again, they are identical figures, except that the numberings 

have been modified. 

Chu185 RE140 
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Chu185 RE140 

  

 
 

     

91. Moreover, RE140 includes Figures 19 and 20, as shown below.  Yet, 

Figures 19 and 20 of RE140 are not included in Chu330 or Chu185.  And while the 

ʼ886 Provisional includes similar figures to Figures 19 and 20 found in RE140, 

neither Chu330 nor Chu185 incorporates by reference the ʼ886 Provisional.  See Ex. 

1003 [Chu330] at 1:7-10; Ex. 1005 [Chu185] at 1:7-10.  For that reason, while 
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Chu330 and Chu185 include largely identical disclosure as that of RE140 (as 

demonstrated above), Chu330 and Chu185 do not include Figures 19 and 20 of 

RE140.  Figures 19 and 20 of RE140 provide the only purported support for the 

“integrated CPU/graphics” and “CPU-LVDS” limitations.   

Chu330  RE140 

Does not exist 

 
 

Does not exist 
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B. Cupps 

92. Cupps was filed in February 28, 2003 and published on July 17, 2003.  

Each of these dates precede June 17, 2011 (the date Figures 19 and 20 were added 

to RE984) and September 16, 2009 (the filing date of RE984).  

93. Cupps explains that “[c]omputers … have taken a variety of flavors, 

including portable computers, which can be carried from place to place with relative 

convenience.”  Ex. 1004 [Cupps] at [0003].   For example, two different processors 

can be “combined in a [single] handheld housing,” Ex. 1004 [Cupps] at [0013] or 

“integrated into a single integrated circuit processor.”  Ex. 1004 [Cupps] at [0015]. 

94. Figure 3C of Cupps is an example showing two different processors 

that were combined in a single handheld housing.  As shown, embedded processor 

302 (Intel StrongARM 1110 Processor) and non-embedded processor 320 (Intel 

SpeedStep Pentium II Processor) are combined in a single housing.  See, e.g., Ex. 

1004 [Cupps] at [0061] and [0215].  What is also included as part of this single 

handheld housing is an Intel 82815 “graphics and memory controller” that is coupled 

to the non-embedded processor 320.  See Ex. 1004 [Cupps] at [0076]. 
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Cupps 

 
 

95. Figure 3D of Cupps is an example where different components are 

“integrated into a single integrated circuit processor.”  Ex. 1004 [Cupps] at [0015].  

For example, a “Dual Core Processor 410 combine[s] the functionality of embedded 
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and non-embedded processors with controllers as shown in FIG. 3C onto one 

integrated circuit.”  Ex. 1004 [Cupps] at [0163]. 

Cupps 

 
 

96. Cupps teaches that combining these functionalities into a single 

integrated circuit can lead to various improvements, such as improved power 

efficiency, improved performance, smaller physical footprint, and sharing of various 

peripherals.  See Ex. 1004 [Cupps] at [0069].     
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VII. Level of Ordinary Skill in the Art 

97. Based on my experience in the relevant art and the factors listed above 

in paragraph 15 [Person of Ordinary Skill in the Art], a POSITA in the field of 

RE140 as of its priority date would have had at least a Bachelor of Science or 

equivalent degree in Computer Science or Electrical Engineering and two years of 

graduate work, work experience, or the equivalent in computer systems, interfaces, 

and architecture.  Further, additional education could make up for less practical 

experience, and vice versa.   

98. I met and/or exceeded these requirements for one of ordinary skill in 

the art as of September 16, 2009 (the filing date of RE984)—as well as June 17, 

2011 (the date Figures 19 and 20 were added to RE984). 

VIII. Claim Construction 

99. I have reviewed the claims, specification, and file history of RE140 and 

did not find any explicit definition for any particular claim terms.   

100. I have been informed and understand that RE140 and patents that are 

related to RE140 (U.S. Patent Nos. 8,977,797, 9,529,768, and 9,703,750 and U.S. 

Reissued Patent Nos. 44,654) are currently subject to inter partes review challenges 

(IPR2021-00604, -00605, -00606, -00607, -00608, -00666, -00667, -00668, -00669, 

and -00670).  I understand that the Petitioner in those petitions has proposed 
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construction of the claim term “peripheral bridge”.  That claim term does not appear 

in RE140.   

101. I have also been informed and understand that ACQIS LLC has asserted 

a number of patents that are similar to the RE140 against numerous entities.   

102. I understand that certain claim terms that also appear in RE140 have 

been construed by the courts in those cases.  Counsel has provided me with the 

following summary of the claim terms that appear in RE140 that have been 

previously construed. 

Claim Term Adopted/Agree Construction 

“console”  a chassis that connects several components of the 
computer system 

“serial bit channel” 

 

a path on which units of information are transferred 
serially from one component to another 

“LVDS” 

 

a signal represented by the difference in voltage 
between two lines, where the difference in voltage is 
low 

“differential signal 
channel” 

 

a channel for carrying a signal, the signal being 
represented by the difference in voltage between two 
lines 

“Peripheral Component 
Interconnect (PCI) bus” 

industry standard computer bus known as Peripheral 
Component Interconnect Local Bus 

“Peripheral Component 
Interconnect (PCI) bus 
transaction” 

information/transaction, in accordance with the PCI 
standard, for communication with an interconnected 
peripheral component  
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OR  

PCI industry standard bus transaction 

OR 

a transaction, in accordance with the industry 
standard PCI Local Bus Specification, for 
communication with an interconnected peripheral 
component 

“encoded … Peripheral 
Component Interconnect 
(PCI) bus transaction” 

code representing a PCI bus transaction 

 

“encoded … serial bit 
stream of Peripheral 
Component (PCI) bus 
transaction”2 

a PCI bus transaction that has been serialized from a 
parallel form 

 

103. Because Chu330 and Chu185 provide nearly the identical disclosure as 

RE140 for these claim terms, these claim terms are taught by Chu330 and Chu185.   

104. I have also analyzed the remaining claim terms in claims 14-38 of 

RE140 and believe that the ordinary and customary meaning of the terms should be 

applied, and I have done so in the analysis that follows.   

                                                 
2 I understand that other related claim terms that discuss PCI bus transaction that 

have been serialized, or transmitted in serial form, or transmitted over serial bit 

channels were similarly construed. 
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IX. Specific Grounds for Challenge 

A. Ground I: Chu330 in combination with Cupps Render Obvious 
Claims 14-38 

1. Claim 14 

105. As explained in greater detail below, Chu330 in combination with 

Cupps renders obvious claim 14. 

 [14pre] A method of improving performance of a 
computer, comprising: 

106. Chu330 teaches a “computer,” for example, in Figure 2 of Chu330.     

Chu330 RE140 

 
 

 

107.  “FIG. 2 is a block diagram of one embodiment of a computer system 

200 using the interface of the present invention.  Computer system 200 includes an 

attached computer module (ACM) 205 and a peripheral console 210…”  Ex. 1003 

[Chu330] at 5:66-6:2; see also 3:45-47, 6:26-35.   
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108. Specifically, the attached computer module (ACM) 205 in Figure 2 

teaches the computer recited in the preamble. 

109. Additionally, Chu330 teaches a method of improving the performance 

of the computer.  For example, Chu330 teaches improving computer performance 

by relying on an “LVDS channel [that is] more cable friendly, faster, consumes 

less power, and generates less noise, including electromagnetic interferences 

(EMI), than a PCI channel.”  Ex. 1003 [Chu330] at 2:10-15.  Additionally, Chu185 

explains additional improvements to the computer in that “[t]he core computing 

power may also include high performance devices 150 such as advanced graphic 

processor chips that greatly increase overall system performance and which, 

because of their speed, need to be located close to the CPU.”  Ex. 1005 [Chu185] 

at 4:50-54; see also Ex-1004 [0069] (describing “increased performance” as an 

improvement that results from integration). 

 [14a] obtaining an integrated Central Processing Unit 
(CPU) with a graphics controller in a single chip; 

110.    At the outset, in my opinion, Figures 19-20 of RE140 are the only 

disclosure in RE140 that provides support for this limitation.  Figures 19 and 20 

show the “Integrated CPU with … Graphics Accelerator” 1915 and “Integrated 

CPU … [with] Graphics Accelerator” 2025.   
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RE140 

 
 

 

111. Chu330 in combination with Cupps renders this limitation obvious in 

the same manner.   

112. Chu330 shows a “CPU,” a “graphics subsystem,” and a “host 

interface controller (HIC)” in the ACM of Figure 2.  See Ex. 1003 [Chu330] at 

5:66-6:35.  Additionally, Chu330 also refers to the “graphics subsystem” depicted 

in Figure 2 as a “graphics controller.”  See Ex. 1003 [Chu330] at claims 2, 3, 6; 

10:6, Figures 6 and 25.  As shown, the XPBus is coupled to the CPU via the HIC.  

This is also the case in Figure 13 of RE140.   
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Chu330 RE140 

 
 

 

113. Chu185 also shows an “Advanced Graphics Processor (AGP) 152” 

as a “graphics subsystem” in Figure 4.  Chu330 teaches that the “Advanced 

Graphics Processor (AGP) 152” can be “Model 740 Graphics Device from 

Intel Corporation.”  Additionally, as is seen in U.S. Patent No. 6,621,760 (“ʼ760 

Patent”), graphics accelerators and graphics processors may also be referred to 

as “graphics controllers.”  Ex. 1017 [ʼ760 Patent] at 1:16-21 (“Currently, 

graphics controllers/accelerators such as the Intel 740 support ….  A typical 

graphics controller such as the Intel 740….”). 
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Chu185 (Chu330) RE140 

 
 

 

 

114. Obtaining an integrated “CPU,” a “graphics subsystem,” and a “host 

interface controller (HIC)” in a single chip, where the XPBus is directly coupled 

to the integrated CPU, would have been obvious by the priority date of RE140. 

115. As one example, Cupps teaches that it was well-known to integrate 

such components together and the benefits of doing so.  I reproduce below Figure 

3C of Cupps (where I overlaid the text corresponding to a few components because 

the original text was not clear).  I highlight in Figure 3C the Intel Speedstep 

Pentium Processor 320, Intel 82815 Graphics and Memory Controller Hub 

(GMCH) 321, and Intel 82801 integrated controller hub (ICH) device 322.  Ex. 

1004 [Cupps] at [0086] (“Operating with processor 320 are memory and graphics 

controller 321, such as Intel 82815 graphics memory controller hub (GMCH) 
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device, and controller and I/O module 322, for example an Intel 82801 integrated 

controller hub (ICH) device.”), [0180] (discussing “Pentium Class processor 320” 

is a “CPU”). 

Cupps 
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116. Figure 3D of Cupps discloses an “integrated circuit 410 utilizing two 

processor cores” that “combine[s] the functionality of embedded and non-

embedded processors with controllers as shown in FIG. 3C.”  Ex. 1004 [Cupps] at 

[0163].  Specifically, in Figure 3D, device 300 with a single die (Dual Core 

Processor 410) having core 421, shared video and RAM controller 431-432, and 

shared I/O controllers 436-441 is shown.  Ex. 1004 [Cupps] at [0068] (“The Dual 

Core Processor 410 combines the functionality of embedded and non-embedded 

processors with controllers onto one integrated circuit”), [0163] (“an integrated 

circuit 410 utilizing two processor cores 421 and 422 and controllers 431, 432, 

436-441 could be used, as shown in FIGS. 3D and 3E.  The purpose of the Dual 

Core Processor 410 is to combine the functionality of embedded and non-

embedded processors with controllers as shown in FIG. 3C onto one integrated 

circuit as shown in FIGS. 3D and 3E.”).  In other words, the functionalities 

associated with the processor 320, GMCH 321, and ICH 322 are integrated 

together onto a single die in Figure 3D. 
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Cupps 

 

 

117. Figure 3E shows another example of the device 300 with the dual core 

processor 410, where x86 (non-embedded) core 421 and the memory PCMCIA 

and display controllers 431 and 432 (along with other controllers, such as USB 

controller 436, AC97 controller 437, IDE controller 438, etc.) are integrated 

together onto a single die.  See Ex. 1004 [Cupps] at [0068].   
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Cupps 
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118. Cupps explains that the device 300 runs with a display controller 

“Pentium III processor [that] is driven by its ancillary 82815 Graphics Memory 

and Controller Hub (GMCH) chip.”  Ex. 1004 [Cupps] at [0108].  In other 

words, although the GMCH 321 is not explicitly shown in Figures 3D and 3E, 

Cupps makes clear that this functionality is included.  This is further supported by 

Figures 4A and 4D, which shows the processor 320 displaying data on LCD 307 

utilizing both the graphics controller 321 and the display controller 308. See Ex. 

1004 [Cupps] at [0109]-[0110], [0114] (“The Graphics Memory Controller, 

FIG. 4D, 321 and FIG. 3C, 321, then sends the output display data in a 24 bit 

format, and is passed through the ASIC I/O … At this point, the user is now seeing 

a representation of a PC desktop, FIG. 4E, on the LCD, FIG. 3C, 307, and FIG. 

4D, 307.”), [0164] (“The logic … referenced in FIGS. 3C and 4D, would become 

part the integrated circuit for the display and memory controller 431 and 432 of 

the Dual Core Processor 410.”).  
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Cupps 

 

 

 

119. Cupps teaches the benefits of integrating these different functionalities 

into a single device, citing such benefits as improved power efficiency, improved 

performance, and smaller size.  See Ex.1004 [Cupps] at [0015] (“Since they are 

commonly integrated in one processor integrated circuit, they share some 

components and reduce the overall device chip count… thereby improving the 

efficiency and power conservation of the device.”), [0069] (“The benefits of this 
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embodiment include (a) no power management redundancy; (b) no controller 

redundancy; (c) the processor cores share memory; (d) improved thermal 

management; (e) improved power efficiency; (f) increased performance; (g) 

smaller physical footprint; (h) sharing the display; (i) sharing peripherals; and (j) 

sharing the hard disk. Other benefits may be apparent to those skilled in the art. 

One of the reasons for these benefits are that many of the components normally 

found as redundant functionality in FIGS. 3B and 3C of the Novel Personal 

Electronic Device 300, now are shown as an integrated circuit 410 in FIGS. 3D 

and 3E.”).   

120. These types of benefits are exactly the type of benefits that Chu330 

was considering as well.  See Ex. 1003 [Chu330] at 2:10-15 (“It is desirable to use 

a low voltage differential signal (LVDS) channel in the computer system of the 

present invention because an LVDS channel is more cable friendly, faster, 

consumes less power.”).   

121. The combination is simply integrating Chu330’s CPU, graphics 

subsystem, and HIC in a single chip just like Cupps taught to achieve the well-

recognized benefits.  The combination merely integrates Chu330’s CPU, graphics 

subsystem, and HIC in a single chip in the manner taught by Cupps to achieve 

the expected benefits of lower power consumption and less redundancy.  A 
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POSITA would have had a reasonable expectation of success in achieving the 

modification.   

Chu330 + Cupps 

 

 

122. It simply uses known techniques to improve explicitly taught by the 

references in basically the same way that Cupps describes.  Chu330’s CPU 221 

functions just like Cupps’ processor 320/421, Chu330’s graphic subsystem 
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functions just like Cupp’s graphics controller 321/431-432, and Chu330’s host 

interface controller 219 functions just like Cupps’ I/O controller 322/436-441.  

Integrating these components in the manner taught by Cupps would have been 

obvious to a POSITA, with the expectation that the benefits discussed by Cupps 

would have been recognized.   

 [14b] connecting a Differential Signal channel directly 
to the integrated CPU and graphics controller to 
output video data; 

123. Figure 2 of Chu330 shows a video bus 217 that indicates a video is 

output from the graphics subsystem over to a “display.”  In my opinion, Chu330 

treats graphics controller similarly to a graphics subsystem because Chu330 

claims sending “a video display signal from the graphics controller to a display.”  

Ex. 1003 [Chu330] at claims 2, 3 (“video display signal from the graphics controller 

to a display”), 6, 10:6, Figures 6 and 25.   
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Chu330 RE140 

 
 

 

124. Chu330 further teaches that “the video bus 217 transmits … digital 

video signals (such as … Transition Minimized Differential Signaling (TMDS) 

signals for flat panel displays).”  Ex. 1003 [Chu330] at 6:15-22.  The TMDS 

signals are transmitted over differential signal channels.  For example, Figures 28 

and 30 show a differential pair of physical lines (i.e., D0+ and D0-) which sends 

TMDS signals.  Ex. 1003 [Chu330] at 17:42-67, Figures 28 and 30; see also Ex. 

1003 [Chu330] at 13:38-14:1, 15:57-67 (“The term line, when not directly 

preceded by the terms physical or conductive, is herein used interchangeably with 

a signal or bit channel which may consist of one or more physical lines for 

transmitting a signal.”), Figure 17 and 19 (including pins E15-E16).  Additionally, 

D0+ and D0- present Data 0 + and Data 0 -, and for that reason correspond to 

video data being sent on these line.  Ex. 1003 [Chu330], Figure 30. 

Ex. 1002, Page 83



Declaration of Dr. Bill Lin 
U.S. Reissued Patent No. 45,140 

Claims 14-38 
 

80 

Chu330 RE140 

 

Not disclosed 

 

 
(Corresponding to Figure 19 of 

Chu330) 
 

125. Therefore, for the similar reasons as I explained in [limitation 14a], 

Chu330 in combination with Cupps renders obvious “an integrated Central 

Processing Unit (CPU) with a graphics controller in a single chip” and the 

integrated CPU and graphics controller is also directly connected to the 

differential signal channel to output video data.   
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Chu330 + Cupps RE140 

  
 

126. This is similarly taught in Cupps, as shown in Figure 3D below.  As 

shown, the integrated Dual Core Processor 410 outputs video display signals to a 

display 307.   
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Cupps 

 
 

 [14c] conveying Transition Minimized Differential 
Signaling (TDMS) [sic] signals through the Differential 
Signal channel; 

127. I explained above in [limitation 14b] how Chu330 teaches this 

limitation. 
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 [14d] connecting memory directly to the integrated 
CPU and graphics controller, 

128. Chu330 in Figure 2 shows a memory directly connected to a “CPU, 

Cache, North Bridge” (which includes the CPU).  Ex. 1003 [Chu330] at Figure 2, 

Claim 1 (teaching “including a central processing unit and a main memory”).  

Chu330 RE140 

 
 

 

 

129. The integration of Chu330’s CPU and graphics subsystem, as 

discussed above with limitation [14a], then also naturally leads to the memory 

being directly connected to the integrated CPU and graphics controller.   
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Chu330 + Cupps 

 
 

130. This is actually shown in both Figures 3D and 3E of Cupps.  As 

shown, the memory (e.g., RAM 310, 444)—which Cupps says “may serve as the 

main memory”—is directly coupled to the processor 410 as shown in Figures 3D 

and 3E. See, e.g., Ex-1004, [0076] (“SDRAM 310 may serve as the main memory 

for devices 302 and 320 for use by computer programs running on their respective 

operating systems.”), [0081], [0084], [0173].  As such, Chu330 as modified by the 

teachings of Cupps renders obvious this limitation. 
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Cupps 

 

Ex. 1002, Page 89



Declaration of Dr. Bill Lin 
U.S. Reissued Patent No. 45,140 

Claims 14-38 
 

86 

Cupps 
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 [14e] providing a connector for the computer for 
connection to a console, and, 

131. In my opinion, although not explicitly labeled as such, a POSITA 

would have understood the rectangular box shown in Figure 2 of Chu330 as a 

connector.  See Ex. 1003 [Chu330] at 6:7-25.  Figure 1 also shows a rectangular 

box labeled as “high pin count connectors 101 and 102” that connects the 

Notebook PC with the Docking System See Ex. 1003 [Chu330] at 1:24-31.  The 

rectangular box in Figure 2 provide the similar connection between the ACM 205 

and peripheral console 210.   
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Chu330 RE140 

  

 

Not disclosed 

 

132. Additionally, Chu185 in Figure 4 also shows an “ACM connector 

component 330” between an ACM and PCON.  Ex. 1005 [Chu185] at 5:57-59; 

see also Ex. 1005 [Chu185] at 4:33-37, 5:49-52. 
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Chu185 (Chu330) RE140 

 
 

 

 

133. Moreover, Chu330 has numerous figures that correspond to various 

pins of a connector.  There are specifically 88 pins that provide connections for 

data and video.  Specifically, the pins corresponding to data are preceded by a “P” 

and the pins corresponding to video are preceded by a “V.”  See Ex. 1003 

[Chu330] at 4:12-26, 4:45-60, 6:15-22, 6:36-51, 12:58-14:4, 17:34-67, Figures 28-

31.  I have reproduced some exemplary Figures 28-31 showing these various pin 

assignments. 
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Chu330 
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134. Additionally, Chu185 in Figure 1 shows an additional example of a 

PCON.  Ex. 1005, Figure 1.  Chu185 teaches that “FIG. 1 depicts an exemplary 

desktop peripheral console [PCON] and attached computing module [ACM]. … 

The PCON also provides connections for a display monitor, a keyboard, and a 

mouse.”  Ex. 1005, 3:46-51; see also Ex. 1005, 4:1-2, 4:47-48 (showing an ACM 

100).  In Figure 2 Chu185 shows the PCON as “a chassis that connects several 

components of the computer system.”  Ex. 1005, 4:33-36. 
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Chu185 RE140 

  

 

  [14f] providing a first Low Voltage Differential Signal 
(LVDS) channel to couple to the connector, the first 
LVDS channel comprising two unidirectional, serial 
bit channels that transmit data in opposite directions. 

135. Chu330 teaches the claimed “LVDS channel.”  As shown below in 

Figure 2, the XIS bus (which includes the XPBus) couples together the ACM 205 

and the PCON 21, which is coupled to the connector.  See Ex. 1003 [Chu330] at 

6:7-11.  “The PCON also provides connections for a display monitor, a keyboard, 

and a mouse.”  Ex. 1005 [Chu185] at 3:46-52.  The XPBus “is also referred to as an 

interface channel” and “allows using LVDS channels.”  Ex. 1003 [Chu330] at 6:7-

11 and 2:36-38.  Additionally, as seen in Figure 2 below, the XPBus, which includes 

LVDS channels, is coupled to the connector.  Ex. 1003 [Chu330] at Figure 2. 
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Chu330 RE140 

 

 

 

136. Chu330 also explains that the XPBus “includes two sets of 

unidirectional serial bit channels which transmit data in opposite directions such that 

one set of bit channels transmits serial bits from the HIC to the PIC while the other 

set transmits serial bits from the PIC to the HIC.”  Ex. 1003 [Chu330] at 3:18-23.  

Similarly, claims 1, 9, and 12 of Chu330 teach that the “differential communication 

channel [between the ACM and PCON] comprises an LVDS channel,” and the 

“differential signal channel comprises at least two pairs of differential signal lines.”  

Ex-1003, claims 1, 9, and 12.    

137. As shown in Figure 24 of Chu330, the XPBus includes PCK line 591 

and PD[0::3] lines 592, PCKR line 593, and PDR[0::3] lines 594.  See Ex. 1003 

[Chu330] at 16:6-8, 6:36-51.  A similar set of lines is also shown in Figure 5 of 
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Chu330.  See Ex. 1003 [Chu330] at Figure 5, 6:36-51 (“PCK … PD[0::3] and PCN 

lines … PCKR … PDR[0::3] and PCNR lines”). 

Chu330 

 
 

 

138. Figure 25 of Chu330 shows some additional details within the HIC.  See 

Ex. 1003 [Chu330] at 7:29-30, 16:24-17:13 (“As mentioned above, the remaining 

elements in HIC 2500 are identical to those in HIC 600 and reference to the 
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description of elements in HIC 600 may be made to understand the function of the 

corresponding elements in HIC 2500.”).  As shown, the first LVDS channel 

includes data lines, such as PD0 and PDR0.   

Chu330 RE140 

  
 

(Corresponding to Figure 6 of Chu330) 
 

139. Chu330 further shows in Figure 32 that PD0 is a “unidirectional 

LVDS line[].”  Ex. 1003 [Chu330] at 18:1-3, 15:11-15.  PDR0 has the same 

structure as those shown in Figure 32, except that it transmits data in a direction 

opposite to that in which the lines shown in Figure 32 transmit data.   See Ex. 1003 

[Chu330] at 18:1-10; see also Ex. 1003 [Chu330] at Figure 23, 15:10-16:5, Figure 
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23 (also including LVDS lines PCN and PCNR).  The “pair of physical lines … 

together transmit a signal” and the difference in voltage between them is low.  Ex. 

1003 [Chu330] at 2:15-17, 15:57-67.  

Chu330 RE140 

 

 
(Corresponds to Figure 23 of Chu330) 

 

140. Additionally, the first LVDS channel, including data lines, such as 

PD0 and PDR0, is taught by Chu330 to include “at least two pairs of differential 

signal lines.”  Ex. 1003 [Chu330] at claims 9 and 12; see also Ex. 1003 [Chu330] at 

15:10-22, 15:63-67, 18:1-10.  Chu330 further teaches that the “[t]he XPBus which 

includes lines PCK, PD0 to PD3, … PDR0 to PDR3, … has two sets of 

unidirectional lines transmitting clock signals and bits in opposite directions.”  Ex. 

1003 [Chu330], 15:31-34.  Chu330 also teaches that “[t]he first set of unidirectional 
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lines includes PCK, PD0 to PD3 [and] [t]he second set of unidirectional lines 

includes PCKR, PDR0 to PDR3.”  Ex. 1003 [Chu330], 15:34-36; see also Ex. 1003 

[Chu330] at 15:10-16:5, 16:25-26, 17:8-13.  Chu330 presents PD0 as PD0 as “data 

lines” being used to send data.  Ex. 1003 [Chu330] at 9:16-22; see also Ex. 1003 

[Chu330] at 8:61-67, 16:25-26, 17:8-13, 18:1-10, Figure 32. 

141. Chu330 also teaches that the data lines PD0 as PD0 are serial bit 

channels.   See Ex. 1003 [Chu330] at Figures 2, 5, and 25, Abstract, 2:60-61, 6:7-

11, 15:51-16:5; Figs. 2, 5, 24-25, 32.  Particularly, Chu330 explains that the 

“interface channel includes two sets of unidirectional serial bit channels.”  Ex. 1003 

[Chu330] at 3:18-25. 

2. Claim 15 

 [15] The method of claim 14 further comprises 
conveying Universal Serial Bus (USB) protocol 
information over the first LVDS channel. 

142. As I explain above with regard to [limitation 14f], Chu330 teaches an 

XPBus which conveys data over a first LVDS channel. 

143. Additionally, the first LVDS channel conveys USB protocol 

information.  Particularly, Chu330 states that “[t]he bits sent in the first nibble of 

each packet indicate the type of data in that packet.  FIG. 35 is a table showing 

different types of first nibbles and their corresponding data packet types.”  Ex. 1003 
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[Chu330] at 19:22-25, Figures 33-35.  As I have highlighted below, the “reserved 

data packet types can be used to support non-PCI bus transactions, e.g., USB 

transactions.”  Ex. 1003 [Chu330] at 19:13-15; see also Ex. 1003 [Chu330] at 19:5, 

19:22-25.   

Chu330 RE140 

 
 

 

3. Claim 16 

 [16] The method of claim 14 further comprises 
conveying encoded address and data bits of a 
Peripheral Component Interconnect (PCI) bus 
transaction in serial form over the first LVDS channel. 

144. As I explain above with regard to [limitation 14f] and as shown in 

Figures 25 and 32 of Chu330 below, Chu330 teaches an XPBus which conveys data 

over the first LVDS channel.  See Ex. 1003 [Chu330] at 2:36-38. 
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Chu330 RE140 

  
 

(Corresponds to Figure 6 of Chu330) 

 

 
(Corresponds to Figure 23 of Chu330) 
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145. Further, Chu330 teaches, on the differential signal channel, 

communicating “an encoded bit stream comprising PCI bus transactions data bits, 

system control signal data bits, and peripheral console configuration information 

data bits, … separated within the encoded bit stream.”  Ex. 1003 [Chu330] at claim 

1.  Chu330 teaches that “PCI and ISA peripheral busses are industry standards, well 

known and understood in the art.”  Ex. 1003 [Chu330] at 14:59-61.   

146. As shown above in Figure 2 of Chu330, the encoded bit stream of PCI 

bus transactions are sent from the ACM to the PCI Devices in the PCON.  See Ex. 

1003 [Chu330] at claim 1 (“a differential signal channel between the computer 

module and the peripheral console, the differential signal channel configured to 

communicate an encoded bit stream comprising PCI bus transactions”).  More 

specifically, the ACM has a first PCI bus and the PCON has a second PCI bus.  See 

Ex. 1003 [Chu330] at 14 (“the computer module further comprises a first PCI bus”), 

claim 15 (“the peripheral console comprises a second PCI bus”).   Moreover, the PCI 

Devices are connected to the second PCI bus.  See Ex. 1003 [Chu330] at claim 15 

(“the peripheral console comprises a second PCI bus in electrical communication 

with the differential signal channel through a second interface controller … to bridge 

the first PCI bus to the second PCI bus.”).  The PCI busses are based on industry 

standard and so that PCI bus transactions are also in accordance with the industry 
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standard PCI Local Bus Specification.  PCI bus transactions are in accordance with 

industry standard PCI Local Bus Specification.  See Ex. 1005 [Chu185] at 14:59-61 

(“PCI and ISA peripheral busses are industry standards, well known and understood 

in the art.”).   

147. The PCI bus transaction bits are also serialized from a parallel form 

such that bits flow serially over the first LVDS channel.  For example, Chu330 

teaches encoding “PCI address/data (AD) … bits to a form more suitable for parallel 

to serial conversion prior to transmittal on the XPBus.”   Ex. 1003 [Chu330] at 7:59-

64.  Specifically, the “multiplexed parallel A/D bits and some control bits … are 

serialized … into … bit packets … then output on data lines PD0 to PD3 of the 

XPBus.”  Ex. 1003 [Chu330] at 8:61-65.  See also Ex. 1003 [Chu330] at 7:64-66, 

9:16-27, 14:5-26 (“The bits transmitted on lines PD0 to PD3 represent 32 PCI 

AD[31::0] signals.”), Fig. 21.  Additionally, Chu330 teaches using lines PCN and 

PCNR for conveying serialized encoded bit packets.  See Ex. 1003 [Chu330] at 8:29-

34, 8:38-47, 8:65-67, 9:27-30; see also Ex. 1003 [Chu330] at 16:8-11, 16:35-36.  

This is mirrored for address and data information from the data lines PDR0 to PDR3.  

See Ex. 1003 [Chu330] at 7:64-66, 9:16-27, 16:25-26, 17:8-13.  In other words, 

Chu330 teaches a flow of bits transferred serially between the HIC and PIC of 

Figures 2 and 24.  Ex. 1003 [Chu330] at 3:18-23, Fig. 5. 

Ex. 1002, Page 106



Declaration of Dr. Bill Lin 
U.S. Reissued Patent No. 45,140 

Claims 14-38 
 

103 

148. In that way, the first LVDS channel conveys encoded address and data 

bits of a PCI bus transactions in serial form from the ACM (including the HIC) to 

the PCON (including the PIC).  See Ex. 1003 [Chu330] at Abstract, 2:60-61, 3:18-

25, 6:7-11; see also Ex. 1003 [Chu330] at 15:51-16:5, Fig 5. 

4. Claim 17 

 [17] The method of claim 14 further comprises of 
connecting a second LVDS channel directly to the 
integrated CPU and graphics controller, the second 
LVDS channel comprising two unidirectional, serial 
bit channels that transmit data in opposite directions. 

149.    At the outset, in my opinion, Figure 20 of RE140 is the only 

disclosure in RE140 that provides support for this limitation.  Figure 20 shows the 

XPBus, which contains the LVDS channel that has two unidirectional, differential 

signal pairs to transmit data in opposite directions, is directly coupled to the 

“Integrated CPU with … Graphics Accelerator… 2025.”  In contrast, Figure 19 (as 

on example) shows the XPBus to be coupled to the “Integrated CPU … & Graphics 

Accelerator 1915” through an “Integrated South Bridge & Host Interface Controller 

1920.”   
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RE140 

 
 

 

150. I explained above in [limitation 14f] how Chu330 teaches the claimed 

first LVDS channel.  Chu330 also teaches the claimed “second LVDS channel.” 

My analysis of the first LVDS channel is equally applicable to a second LVDS 

channel.   

151. To reiterate, as I explained above in [limitation 14f], Chu330 teaches 

that the XPBus “allows using LVDS channels.”  Ex. 1003 [Chu330] at 6:7-11 and 

2:36-38.  Chu330 also explains that the XPBus “includes two sets of unidirectional 

serial bit channels which transmit data in opposite directions such that one set of 

bit channels transmits serial bits from the HIC to the PIC while the other set 

transmits serial bits from the PIC to the HIC.”  Ex. 1003 [Chu330] at 3:18-23.  

Similarly, claims 1, 9, and 12 of Chu330 teach that the “differential 

communication channel [between the ACM and PCON] comprises an LVDS 
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channel,” and the “differential signal channel comprises at least two pairs of 

differential signal lines.”  Ex-1003, claims 1, 9, and 12.    

152. As shown in Figure 5 of Chu330, the XPBus includes PCK line 591 

and PD[0::3] lines 592, PCKR line 593, and PDR[0::3] lines 594.  See Ex. 1003 

[Chu330] at 6:47-51.  Similar set of lines are also shown in Figure 25 of Chu330.  

Figure 25 of Chu330 shows some additional details within the HIC.  See Ex. 1003 

[Chu330] at 16:24-17:13 (“As mentioned above, the remaining elements in HIC 

2500 are identical to those in HIC 600 and reference to the description of elements 

in HIC 600 may be made to understand the function of the corresponding elements 

in HIC 2500.”); see also 7:29-30,   As shown, the second LVDS channel includes 

data lines, such as PD3 and PDR3.   

153. Chu330 further shows in Figure 32 that PD3 is a “unidirectional 

LVDS line[].”  Ex. 1003 [Chu330] at 18:1-3; see also Ex. 1003 [Chu330] at 15:11-

15.  PDR3 has “the same structure as those shown in FIG. 33, except that they 

transmit data in the opposite direction than of those shown in FIG. 32.”  Ex. 1003 

[Chu330] at 18:3-10; see also Ex. 1003 [Chu330] at 15:15-21, 15:31-36, Figure 23.  

The “pair of physical lines … together transmit a signal” and the difference in 

voltage between them is low.  Ex. 1003 [Chu330] at 2:15-17, 15:57-67.  
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Chu330 RE140 

  
(Corresponds to Figure 6 of Chu330) 

 

 
(Corresponds to Figure 23 of Chu330) 

 

154. Additionally, Chu330 in combination with Cupps renders obvious the 

second LVDS channel being directly connected to the integrated CPU and 
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graphics controller.  Particularly, I explained with [limitation 14a] that Chu330 in 

combination with Cupps teaches integrating integrated the CPU and graphics 

controller in a single chip, where the XPBus is thereby also directly connected to 

the integrated the CPU and graphics controller.  As explained above, the XPBus 

includes the first LVDS channel and second LVDS channel.  In that way, the 

XPBus, including the first LVDS channel and second LVDS channel, is directly 

connected to the integrated the CPU and graphics controller.  This is akin to is 

shown in RE140 Figure 20 (as shown below). 

Chu330 + Cupps RE140 

  

 

155. As an example, Cupps depicts shared peripherals 323 directly 

connected to the integrated chip 410 in Figure 3D.   
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Cupps 

 
 

5. Claim 18 

 [18pre] A method of improving performance of a 
computer, comprising: 

156. I explained above in [preamble 14pre] how Chu330 teaches this 

preamble.      
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  [18a] obtaining an integrated Central Processing Unit 
(CPU) with a graphics controller in a single chip, 

157. I explained above in [limitation 14a] how Chu330 teaches this 

limitation.     

 [18b] connecting a Differential Signal channel directly 
to the integrated CPU and graphics controller to 
output video data, 

158.  I explained above in [limitations 14b] how Chu330 in combination 

with Cupps render obvious this limitation.     

 [18c] providing a connector for the computer for 
connection to a console; 

159. I explained above in [limitations 14e] how Chu330 teaches this 

limitation.  

 [18d] providing a first Low Voltage Differential Signal 
(LVDS) channel to couple to the connector, the first 
LVDS channel comprising two unidirectional, serial 
bit channels that transmit data in opposite directions; 
and 

160. I explained above in [limitation 14f] how Chu330 teaches this 

limitation. 

Ex. 1002, Page 113



Declaration of Dr. Bill Lin 
U.S. Reissued Patent No. 45,140 

Claims 14-38 
 

110 

 [18e] conveying Universal Serial Bus (USB) protocol 
information through the first LVDS channel. 

161. I explained above in [limitation 15] how Chu330 teaches this 

limitation. 

6. Claim 19 

 [19] The method of claim 18 further comprising 
connecting a second LVDS channel directly to the 
integrated CPU and graphics controller, the second 
LVDS channel comprising two unidirectional, serial 
bit channels that transmit data in opposite directions. 

162. I explained above in [claim 17] how Chu330 in combination with 

Cupps render obvious this limitation.  

7. Claim 20 

 [20] The method of claim 19 further comprising 
conveying Universal Serial Bus (USB) protocol 
information over the second LVDS channel. 

163. I explained above in [claim 15] how Chu330 teaches this limitation.  

Specifically, the second LVDS channel can include data lines PD3 and PDR3.  

And, just like the first LVDS channel can convey USB protocol information, the 

second LVDS channel can convey USB protocol information for the same 

reasons. 

Ex. 1002, Page 114



Declaration of Dr. Bill Lin 
U.S. Reissued Patent No. 45,140 

Claims 14-38 
 

111 

8. Claim 21 

 [21] The method of claim 18 further comprising 
conveying Transition Minimized Differential Signaling 
(TDMS) signals through the Differential Signal 
channel. 

164. I explained above in [limitations 14b and 14c] how Chu330 teaches 

this limitation. 

9. Claim 22 

 [22pre] A method of improving performance of a 
computer, comprising: 

165. I explained above in [preamble 14pre] how Chu330 teaches this 

preamble. 

 [22a] obtaining an integrated Central Processing Unit 
(CPU) with a graphics controller in a single chip; 

166. I explained above in [limitation 14a] how Chu330 in combination 

with Cupps renders obvious this limitation. 

 [22b] connecting a first Low Voltage Differential 
Signal (LVDS) channel directly to the integrated CPU 
and graphics controller, wherein the first LVDS 
channel comprises two unidirectional, serial bit 
channels that transmit data in opposite directions, 

167. As I explained above in [limitation 14f], Chu330 teaches the first 

LVDS channel which comprises two unidirectional, serial bit channels that 
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transmit data in opposite directions.  I additionally explained above in [claim 17] 

how Chu330 in combination with Cupps renders obvious the direct connection of 

the second LVDS channel to the integrated CPU and graphics controller.  The 

first LVDS channel is directly connected to the to the integrated CPU and 

graphics controller for the same reasons as those provided for the second LVDS 

channel with [claim 17].  For those reasons, Chu330 in combination with Cupps 

renders obvious this limitation.  

 [22c] conveying Universal Serial Bus (USB) protocol 
information through the first LVDS channel; 

168. I explained above in [claim 15 and limitation 18e] how Chu330 

teaches this limitation.     

 [22d] providing a connector for the computer for 
connection to an external peripheral; and 

169. I explained above in [limitation 14e] how Chu330 teaches a connector 

for the computer for connection to a console.  
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Chu330 RE140 

 
 

 

170. In Figures 3, 4, and 7, Chu185 (which Chu330 incorporates by 

reference) also shows an interconnection 300 between an ACM (computer) and 

PCON to “convey … operational signals between the ACM and PCON.”  Ex. 1005 

[Chu185] at 4:33-36; see also Ex. 1005 [Chu185] at 3:55-59 (explaining that the 

“ACM … is inserted into the opening of the computer bay … to interact with the 

peripheral devices housed in the PCON.”).  The interconnection 300 connects the 

ACM to components within the PCON—including peripherals.  See Ex. 1005 

[Chu185] at 4:40-44, 5:30-32, 13:9-13, 13:17-21; see also Ex. 1005 [Chu185] at 

5:59-6:4, 13:1-39.  In that way, the connector connects to the ACM.  Ex-1005, 5:57-

6:4.   
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Chu185 (ACM) Chu185 (PCON) 

  

  
 

  [22e] providing a second LVDS channel to couple to 
the connector, the second LVDS channel comprising 
two unidirectional, serial bit channels that transmit 
data in opposite directions. 

171. I explained above in [limitations 14f and 17] how Chu330 teaches this 

limitation.  The same reasoning applied to show the first LVDS channel also 

applies to show a second LVDS channel. 
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10. Claim 23 

 [23] The method of claim 22 further comprising 
conveying Universal Serial Bus (USB) protocol 
information over the second LVDS channel. 

172. I explained above in [claims 15 and 20] how Chu330 teaches this 

limitation.   

11. Claim 24 

 [24] The method of claim 22 further comprising 
conveying encoded address and data bits of a 
Peripheral Component Interconnect (PCI) bus 
transaction in serial form over the second LVDS 
channel. 

173. I explained above in [claim 16] how Chu330 teaches this limitation.  

The same reasoning for the first LVDS channel conveying PCI bus transactions 

applies to the second LVDS channel conveying PCI bus transactions. 

174. To be clear, I have colored below Chu330’s Figures 25 and 32 with 

two different colors the conceptually illustrate two different types of data packet 

transmission are occurring, but they are not occurring simultaneously.  PD0 and 

PDR0, colored red, indicate encoded USB transactions over the first LVDS 

channel, but all of the data lines from PD0 through PDR3 are utilized for that USB 

transaction.  See Ex. 1003 [Chu330] at 18:13-19.  PD3 and PDR3, colored blue, 

indicate PCI bus transactions, but that PCI bus transaction is conveyed at a 
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different time over the second LVDS channel, and all of the data lines PD0 

through PDR3 are utilized for that PCI bus transaction.   
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Chu330 RE140 

 
 

(Corresponding to Figure 6 of Chu330) 

 

 
(Corresponding to Figure 23 of 

Chu330) 
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12. Claim 25 

 [25] The method of claim 22 further comprising 
receiving power from the connector upon connection 
to an external peripheral power supply. 

175. I explained above in [limitation 14e] how, as shown in Figure 2, 

Chu330 teaches a connector that connects a computer (ACM 205) and console 

(peripheral console (PCON) 210).  Ex. 1003 [Chu330] at Figure 2.  Chu330 in 

Figure 2 also shows a “power supply” that is located within the peripheral 

console.  Ex. 1003 [Chu330] at Figure 2.  Chu330 explains that the “power bus 

216 transmits power between ACM 205 and peripheral console 210.”  Ex. 1003 

[Chu330] at 5:12-13; see also Ex. 1003 [Chu330] at claim 1.  As seen in Figure 2, 

this transmission of power occurs from the connector.  Ex. 1003 [Chu330] at 

Figure 2.  More specifically, Chu330 describes the connector as including pins for 

power related signals.  See Ex. 1003 [Chu330] at 13:27-31(explaining that the 

connector “may include pins for transmitting video and/or power related signals 

in addition to the PCI related signals, in which case, the cable would have 

conductive lines for the video bus and/or power bus.”).  Additionally, Chu330 in 

Figure 28 shows pins V9-V18 (GND), V33 (3.3 volts), V5 (5.0 volts), and V12 (12 

volts).  Ex. 1003 [Chu330] at Figure 28; see also Ex. 1003 [Chu330] at 3:34-37, 

3:55-59, 13:38-62, 17:42-67, Figures 17-19, and Figures 27 and 29-30.  
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Chu330 RE140 

  
 

13. Claim 26 

 [26pre] A method of improving performance of a 
computer, comprising: 

176. I explained above in [preamble 14pre] how Chu330 teaches this 

preamble.      

 [26a] obtaining an integrated Central Processing Unit 
(CPU) with a graphics controller in a single chip, 

177. I explained above in [limitation 14a] how Chu330 in combination 

with Cupps renders obvious this limitation.      
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 [26b] connecting a Low Voltage Differential Signal 
(LVDS) channel directly to the integrated CPU and 
graphics controller, wherein the LVDS channel 
comprises two unidirectional, serial bit channels that 
transmit data in opposite directions, 

178. I explained above in [limitation 14f and claim 17] how Chu330 in 

combination with Cupps renders obvious this limitation.      

 [26c] conveying Universal Serial Bus (USB) protocol 
information through the LVDS channel; 

179. I explained above in [claim 15] how Chu330 teaches this limitation.         

 [26d] connecting a Differential Signal channel directly 
to the integrated CPU and graphics controller to 
output video data, and 

180. I explained above in [claim 14b] how Chu330 teaches this limitation.   

 [26e] connecting memory directly to the integrated 
CPU and graphics controller. 

181. I explained above in [claim 14d] how Chu330 in combination with 

Cupps renders obvious this limitation.   
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14. Claim 27 

 [27] The method of claim 26 further comprising 
conveying Transition Minimized Differential Signaling 
(TDMS) signals through the Differential Signal 
channel. 

182. I explained above in [limitations 14b and 14c] how Chu330 teaches 

this limitation.            

15. Claim 28 

 [28] The method of claim 26 further comprising 
providing a connector for the computer for connection 
to a console with a power supply. 

183. I explained above in [limitation 14e and claim 25] how Chu330 

teaches this limitation.  As explained previously and as shown in Figure 2 of 

Chu330 below, the power supply is in the console. 

Chu330 RE140 
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16. Claim 29 

 [29a] The method of claim 26 further comprising 
providing a connector for the computer for connection 
to a console, and 

184. I explained above in [preamble 14e] how Chu330 teaches this 

preamble. 

 [29b] coupling Universal Serial Bus (USB) protocol 
information from the LVDS channel to the console. 

185. I explained above in [limitations 14e and 14f, claim 15, and limitation 

18e] how Chu330 in combination with Cupps renders obvious this limitation.   

17. Claim 30 

 [30pre] A method of improving performance of a 
computer, comprising: 

186. I explained above in [preamble 14pre] how Chu330 teaches this 

preamble.               

 [30a] obtaining an integrated Central Processing Unit 
(CPU) with a graphics controller in a single chip, 

187. I explained above in [limitation 14a] how Chu330 in combination 

with Cupps renders obvious this limitation. 
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  [30b] connecting a Low Voltage Differential Signal 
(LVDS) channel directly to the integrated CPU and 
graphics controller, wherein the LVDS channel 
comprises two unidirectional, serial bit channels that 
transmit data in opposite directions, 

188. I explained above in [limitation 14f, claim 17, and limitation 22b] how 

Chu330 in combination with Cupps renders obvious this limitation.  My analysis 

regarding the first LVDS channel and second LVDS channel also applies to an 

LVDS channel.      

 [30c] conveying serially encoded address and data of a 
Peripheral Component Interconnect (PCI) bus 
transaction through the LVDS channel; 

189. I explained above in [claim 16] how Chu330 teaches this limitation.   

 [30d] connecting a Differential Signal channel directly 
to the integrated CPU and graphics controller to 
output video data, and 

190. I explained above in [claim 14b] how Chu330 in combination with 

Cupps renders obvious this limitation.   

 [30e] connecting memory directly to the integrated 
CPU and graphics controller. 

191. I explained above in [claim 14d] how Chu330 in combination with 

Cupps renders obvious this limitation.   
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18. Claim 31 

 [31a] The method of claim 30 further comprising 
providing a connector for the computer for connection 
to a console, and 

192. I explained above in [14e] how Chu330 teaches this limitation. 

 [31b] providing a second LVDS channel that couples to 
the connector, the second LVDS channel comprising 
two unidirectional, serial bit channels that transmit 
data in opposite directions. 

193. I explained above in [limitation 14f, claim 17, and limitation 22e] how 

Chu330 teaches this limitation.  My analysis regarding the first LVDS channel 

also applies to a second LVDS channel.      

19. Claim 32 

 [32] The method of claim 31 further comprising 
conveying serially encoded address and data of a 
Peripheral Component Interconnect (PCI) bus 
transaction to the console through the second LVDS 
channel and the connector. 

194. I explained above in [limitations 16 and 24] how Chu330 teaches 

conveying serially encoded address and data of a Peripheral Component 

Interconnect (PCI) bus transaction through the second LVDS channel.  I further 

explained above [limitations 14e, 14f, and 17] how Chu330 teaches that the second 
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LVDS channel—as part of the XPBus—conveys data to the console through the 

connector.  This is further shown in Chu330’s Figure 2. 

20. Claim 33 

 [33] The method of claim 32 further comprising 
conveying video data to the console through the 
connector. 

195. I explained above in [limitation 14b and 14c] how, with regard to 

Figure 2, Chu330 teaches a video bus that outputs video data on a differential 

signal channel.  See Ex. 1003 [Chu330], Figure 2.  Chu330 in Figure 2 also shows 

that the video bus outputs video data through the connector before reaching the 

console.  See Ex. 1003 [Chu330], Figure 2.  Specifically, Chu330 explains that 

“[t]he ACM 205 and the peripheral console 210 are interfaced through an 

exchange interface system (XIS) bus 215 [and that the] XIS bus 215 includes, 

power bus 216, video bus 217 and peripheral bus (XPBus) 218, which also herein 

referenced to as an interface channel.”  Ex. 1003 [Chu330], 6:7-11.  
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Chu330 RE140 

 

 

 
   

21. Claim 34 

 [34] The method of claim 31 further comprising 
conveying Universal Serial Bus (USB) protocol 
information to the console through the second LVDS 
channel and the connector. 

196. I explained above in [limitations 15 and 20] how Chu330 teaches 

conveying USB protocol information through the second LVDS channel.  I 

further explained above [limitations 14e and 17] how Chu330 teaches that the 

second LVDS channel—as part of the XPBus—conveys data to the console 

through the connector.  This is further shown in Chu330’s Figure 2. 
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22. Claim 35 

 [35pre] A method of improving performance of a 
computer, comprising: 

197. I explained above in [preamble 14pre] how Chu330 teaches this 

preamble.      

 [35a] obtaining an integrated Central Processing Unit 
(CPU) with a graphics controller in a single chip,  

198. I explained above in [limitation 14a] how Chu330 in combination 

with Cupps renders obvious this limitation.      

 [35b] connecting a first Low Voltage Differential 
Signal (LVDS) channel directly to the integrated CPU 
and graphics controller, wherein the first LVDS 
channel comprises two unidirectional, serial bit 
channels that transmit data in opposite directions, 

199. I explained above in [limitations 14f, claim 17, and limitation 22b] 

how Chu330 in combination with Cupps renders obvious this limitation.        

 [35c] connecting a Differential Signal channel directly 
to the integrated CPU and graphics controller to 
output video data; 

200. I explained above in [limitation 14b] how Chu330 in combination 

with Cupps renders obvious this limitation.      
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 [35d] providing a connector for the computer for 
connection to an external peripheral; and 

201. I explained above in [limitations 14e and 22d] how Chu330 teaches 

this limitation.   

 [35e] providing a second LVDS channel to couple to the 
connector, the second LVDS channel comprising two 
unidirectional, serial bit channels that transmit data in 
opposite directions. 

202. I explained above in [limitation 14f, claim 17, and limitation 22e] how 

Chu330 teaches this limitation.   

23. Claim 36 

 [36] The method of claim 35 further comprising 
conveying Universal Serial Bus (USB) protocol 
information to the external peripheral through the 
second LVDS channel and the connector. 

203. I explained above in [limitations 14e and 14f; claims 15, 17, and 20; 

limitation 22d; and claim 34] how Chu330 teaches this limitation.   

204. Specifically, I explained above in [limitations 15 and 20] how Chu330 

teaches conveying USB protocol information through the second LVDS channel.  

I further explained above [limitations 14e, 17, and 22d] how Chu330 teaches that 

the second LVDS channel—as part of the XPBus—conveys data to the external 

peripheral through the connector.  This is further shown in Chu330’s Figure 2. 
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24. Claim 37 

 [37] The method of claim 35 further comprising 
conveying Universal Serial Bus (USB) protocol 
information through the first LVDS channel. 

205. I explained above in [claim 15] how Chu330 teaches this limitation.   

25. Claim 38 

 [38] The method of claim 35 further comprising 
conveying Transition Minimized Differential Signaling 
(TDMS) signals through the Differential Signal 
channel. 

206. I explained above in [limitations 14b and 14c] how Chu330 teaches 

this limitation.   

X. Conclusion 

207. In my opinion, claims 14-38 of the RE140 are obvious in light of the 

prior art references. 

XI. Availability for Cross-Examination 

208. In signing this declaration, I recognize that the declaration will be 

filed as evidence in a proceeding before the Patent Trial and Appeal Board of the 

United States Patent and Trademark Office.  I also recognize that I may be subject 

to cross-examination in the proceeding and that cross-examination will take place 
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within the United States.  If cross-examination is required of me, I will appear for 

cross-examination within the United States during the time allotted for cross-

examination. 

XII. Right to Supplement 

209. I reserve the right to supplement my conclusions and analysis in the 

future to respond to any arguments that the Patent Owner may raise and to take 

into account new information as it becomes available to me. 
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210. I declare that all statements made herein of my own knowledge are

true and that all statements made on information and belief are believed to be true; 

and further that these statements were made with the knowledge that willful false 

statements and the like so made are punishable by fine or imprisonment, or both, 

under Section 1001 of Title 18 of the United States Code. 

Dated: June 24, 2021 

Bill Lin 
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Declaration of Dr. Bill Lin 
U.S. Reissued Patent No. 45,140 

Claims 14-38 
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