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acorporation.

COMPLAINT COUNSEL'S
PROPOSED FINDINGS OF FACT

Volumel
Introductory M atter

1. Pursuant to Rule 3.46(d) of the Commission’s Rules, 16 C.F.R. § 3.46(d), Complaint
Counsel state their intention to file stipulated witness and exhibit indices conforming to the
requirements of Rule 3.46(b) and (c) of the Commission’s Rules.

2. These Proposed Findings of Fact use the following forms of citation:

. Testimony from the trial transcript in this caseis cited by witness last
name and transcript page: (Crisp, Tr. 2927-28). Citations to testimony of
Gordon Kelley and John Kelly include the first initial to avoid confusion.

. Exhibits admitted in evidence in this case are cited by exhibit number and
page: (CX0711 at 59) or (CX0545 at 5-9).

. Testimony from depositions or prior proceedings s cited by the exhibit
number and the page, followed by a parenthetical with witness name and
short description of the transcript: (CX2089 at 41-43 (Meyer, Infineon
Trial Tr.)). Page referencesrefer to the internal numbering of the
transcript, not the exhibit numbering.



. In camera materials are designated using braces and bold type, with
reference to the in camera status in italics in the citation, as specified in
Paragraph 11 of the Order on Post Trial Briefs, July 10, 2003.

. The Answer of Respondent Rambus Incorporated to the Complaint herein,
filed July 29, 2002, is cited by page and paragraph as follows. (Rambus
Answer at 41, 1 101).

. The Parties’ First Set of Stipulations, filed April 23, 2003, and The
Parties’ Second Set of Stipulations, Filed July 25, 2003, are cited by
stipulation number, as follows, respectively: (First Stipulations, No. 22) or
(Second Stipulations, No 3).

. References to the Rambus privilege log in this case are to the version
dated March 14, 2003, included as Tab 9 to the Motion In Limine
Regarding Rambus's Patent Prosecution Efforts after June 1996 and Neil
Steinberg’ s Opinions Regarding the Scope of Rambus's Prior Patent
Applications, filed March 26, 2003, and are cited as follows: (Steinberg
Motion In Limine, Attachment 9, Rambus Privilege Log Entries). Rambus
continued to provide Complaint Counsel with other revised versions of its
privilege log through this week, which have not been filed in the record of
the case. On September 4, 2003, Rambus confirmed that its document
production was complete and that the most recent version of its revised
privilege log was final.

. These Complaint Counsel’ s Proposed Findings of Fact are cited by
paragraph, as follows. (CCFF 507) or (CCFF 743-45).

3. There have been filed with the Administrative Law Judge designations of prior
deposition and other testimony which the parties have sought to have included in the record in
this case. (The Parties’ Designated Deposition Testimony (Second Corrected Version, filed
August 25, 2003)). While some designated testimony has previously been admitted into the
record and read or played at the trial herein, as of the time these Proposed Findings were
prepared there remained a number of testimony designations that had not yet been ruled upon.
Because Complaint Counsel believe that these designations contain admissible material and
reliable evidence relevant to matters at issue in this case, we have cited appropriate portions of
this designated testimony in these Proposed Findings. In the event that portions of this
designated testimony are not admitted to the record, we request that any citations to such non-
admitted matter in these Proposed Findings be disregarded.

The witnesses and transcript exhibits from which testimony designations had been made but not
ruled upon, as of the time these Proposed Findings were prepared, are as follows:



Crigp: CX2052, CX2053, CX2069, CX2082, CX2092, CX2093, CX2086,
CX2087, CX2094, CX2104

Davidow: CX2067, CX2083, CX3132, CX2109

Farmwald: CX2064, CX 2065, CX3131, CX2096, CX2097, CX2106

Harmon: CX2070

Horowitz: CX2062, CX2063, CX2100, CX2101, CX2116

Mooring: CX2054, CX2056, CX 2055, CX2066, CX2079, CX2081,
CX2098, CX2105, CX2112

Tate: CX2060, CX2061, CX2072, CX2073, CX2074, CX2084, CX2088,
CX2099, CX2111

Ware: CX2103, CX2115

4. Paragraphs 4 - 9 are unused.



The DRAM Industry.
A. What isaDRAM?

10. DRAM stands for “Dynamic Random Access Memory.” (Rhoden, Tr. 266-67).
DRAM isatype of eectronic memory. (Rhoden, Tr. 266). DRAM is*“dynamic” because it
needs to be refreshed every fraction of a second. (Rhoden, Tr.266-267 (“dynamic is something
that isatemporary storage.”)).

11. The primary use for DRAM isin computer systems. (Rhoden, Tr. 267 (“Probably the
largest percentage of DRAM winds up in computer systems.”); Gross, Tr. 2272-2273 (About
95% of Hewlett Packard purchases of memory are used in computers, including servers, the
remaining 5% are used in printers, cameras and camera accessories).

12. DRAMs are aso used in awide range of other products. (Sussman, Tr. 1362 (“Q.
What applications or end products would use these DRAMS? A. Basically everything that
needed to temporarily store data, avery wide range of products. It could be from today's MP3
musi ¢ to the supercomputer that NASA would have.”). These products include servers (Kellogg,
Tr. 4993; Tabrizi, Tr. 9126-9127;) , workstations (G. Kelley, Tr. 2376-2377; Krashinsky, Tr.
2770-2771; Farmwald, Tr. 8206-8207; Tabrizi, Tr. 9126-9127), printers (Kellogg, Tr. 4986-
4987; Krashinsky, Tr. 2770-2771; Gross, Tr. 2272-2273), PDA’s ( Krashinsky, Tr. 2770-2771)
and cameras (Gross, Tr. 2272-2273).

13. In acomputer system, DRAM isthe area where transactions and information is
stored and processed, stored and retrieved while the computer isin operation. (Rhoden, Tr. 267-
68 ).

14. Typically, multiple DRAM chips are placed on a memory module, which is a small
printed circuit board (Rhoden, Tr. 272-73; see, e.g., DX0001). The module containing the
DRAM chips connects to a motherboard. (Rhoden, Tr. 269, 273).

15. The central processing unit (“CPU” or “microprocessor”) isthe “brains’ of the
computer. The CPU processes and makes decisions based on the information that it receives
from memory devices, including the DRAM chips. (Rhoden, Tr. 271-72). The CPU islocated
on the motherboard. (Rhoden, Tr. 275-76; see, e.g., DX0003).

16. A chipset or controller isagroup of computer chips that connect the various
components of the motherboard, including the DRAMs and the central processing unit. (Rhoden,
Tr. 275 (chipset “defines a grouping of chipsthat actually are the traffic cops for the
motherboard. They connect . . . the memory, the CPU, al of the different 1/0 devices.”)). The
chipset communicates with the DRAM by sending signals for the clock, control, address, and
data commands that travel along buses between the chipset and the DRAM. (Rhoden, Tr. 277-



79).

17. A DRAM ismade up of anumber of cells. (Rhoden, Tr. 359). Information is stored
in the cell capacitor asaeither ahigh or low voltage. (Rhoden, Tr. 359). The cells of the DRAM
are divided into an array viaa series of rows and columns with the cells located at the
intersections of those rows and columns. (Rhoden, Tr. 359-60). Access to the cell capacitor is
made by activating atransistor, which transfers the voltage in the capacitor to a column or bit
line. (Rhoden, Tr. 359-60).

18. Inthe early 1990s, the typical DRAM contained 16 million cells, or 16 “megabits’.
(Rhoden, Tr. 360-61).

19. Therow address strobe (“RAS") accompanies the row address information, which
supplies the information necessary to identify the row within the DRAM that is required to
respond to a particular request from the controller. (Rhoden, Tr. 365).

20. The column address strobe (“CAS’) accompanies the column address information,
which supplies the information necessary to identify the column within the DRAM that is
required to respond to a particular request from the controller. (Rhoden, Tr. 368).

21. Information is sent to or from the DRAM cells in response to requests made by the
chipset. The chipset provides row and column addresses that determine where the information
can be found or should be stored. (Rhoden, Tr. 361-63). A sense amplifier senses whether the
voltage in the cell capacitor islow or high. The sense amplifier, in turn, is connected to the data
output “bus’ lines. (Rhoden, Tr. 366).

22. There are different types of DRAM, including asynchronous and synchronous. The
term “asynchronous’ refersto a DRAM device that operates without reference to a free running
clock. Instead, the controller sends instructions to the memory and waits for a response for a
period of time that is not synchronized. (Rhoden, Tr. 368; Jacob, Tr. 5394)

23. Theterm “synchronous’ refersto a DRAM device that is synchronous with afree
running clock. (Rhoden, Tr. 370-372; Sussman, Tr. 1359).

24. A free running clock operates continuously in contrast to other clock-type signals that
only operate intermittently. (Rhoden, Tr. 368).

B. DRAMs Must be Compatible and I nter operable with Other Components.
25. DRAM chips are not sold individually to consumers. Instead, they are included in

other products that are then sold to consumers. Examples of products that incorporate DRAM
include personal computers, memory modules, graphics cards, printers, servers, and



telecommunications switches. The customers for the DRAM manufacturers are those firms that
include DRAMs in their products. (Rhoden, Tr. 298; McAfee, Tr. 7183, see also DX0132). For
example, SDRAM isused by HP in its printers, servers, and in some of its notebook computers.
(Gross, Tr. 2275). DDR SDRAM is approximately 80% of the DRAM that HP buys, and it is
used in desktop computers, notebook computers and servers. (Gross, Tr. 2274-76)

26. A DRAM aoneis not useful; it needs to communicate with many other components
in the computer. (Macri, Tr. 4589 (“It needsto talk to other things, and there's avast array of,
you know, system types, from like a personal computer to a digital television, they all use the
DRAM abit differently.”); Peidl, Tr. 4402-03 (“Memory is interfacing with a number of
components on the motherboard . . . [including] the controller. . . modules. . . BIOS")).

27. Inorder for DRAM to have any value, it must be compatible with the other
components in the products that include the DRAM. (Peidl, Tr. 4410 (“Interoperability between
that the DRAM works flawlessly together with all the componentsin the system. It's not only
one chip that the DRAM isinterfacing with but all the other components on the motherboard, the
position on the motherboard, the particular layout on the motherboard, other components on the
modules, for instance, like registers. Y ou have to make sure that your part is fully compliant with
al the specifications of the other chips. Thisiswhy everybody isworking towards the JEDEC
specification. That's the common denominator.”); CX1075 at 1 (* A phone or computer that is
amost compatible is one that doesn’t work. If people build parts 99% compatible, the systems
companieswon't buy them.”); Heye, Tr. 3655-65, see, DX0030; Jacob, Tr. 5562-66, see also
DX0105)).

28. Itisimportant to DRAM customers such as PC-OEMs that the DRAM that they buy
isinteroperable with the other components of their systems. (Peidl, Tr. 4409 (“And the second
issue isthe interoperability. They of course wanted to make sure that our parts work together
with al the other componentsin the system.”); CCFF 27 and 114)

C. How DRAMsare Made.

1. Establishinga DRAM “Fab.”

29. DRAMs are manufactured in plants commonly called “fabs.” (Becker, Tr. 1101)

30. Billions of dollars are required to create factories and designs necessary to produce
DRAMSs (Rhoden, Tr. 297 (“there's agreat deal of investment, billions of dollars, that go into the
creation of factories and designs that are necessary to produce DRAM. . .”) ; Shirley, Tr. 4161
(“when we bring a new production process to Micron, that's a very expensive process, the act of

buying this new tooling for the production plant.”)).

31. Thelnfineon fab in Richmond, Virginia has so far cost approximately $1.5 billion.



About $350 million of that amount was for the buildings and the building infrastructure, office
furniture, computer systems and facilities systems. The balance, about $1.2 billion, was for the
actual processing equipment used to manufacture the DRAM chips and modules. (Becker, Tr.
1108).

32. From groundbreaking to production of a qualified chip, it can take two years to build
anew fab. (Becker, Tr. 1106-07).

33. Manufacturers generally require 20-25 identical mask setsto achieve full-ramp
production of aDRAM. (Becker, Tr. 1123). A full mask set costs approximately $1 million.
(Becker, Tr. 1122-23).

34. Manufacturers frequently are forced to purchase multiple iterations of a mask set as
defects are identified and redesigns occur. (Becker, Tr. 1150-51 (“Typically well do at least one
all layer redesign, so we'll buy 22 layers, run those, we will find issues, and we will haveto do a
redesign of all 22 layers. We will order those 22 layers again with correction. And then typically
we will haveto. . . redesign maybe four or five of those layers two or three or four times after
that to finetune the performance.”)).

2. The DRAM Manufacturing Process.

35. The starting point in the manufacturing processis abare silicon wafer. (Becker, Tr.
1116-1117).

36. During the course of the manufacturing process, successive layers are built up on the
silicon wafer. (See generally Becker, Tr. 1116-32 (describing the process on how a bare wafer
becomes a processed layer containing hundreds of chips.)). DRAMS require as many as 22
distinct layers. (Becker, Tr. 1131). Each layer requires a series of manufacturing steps. (Becker,
Tr. 1131-1132). Processing the wafer takes about 400 manufacturing steps. (Becker, Tr. 1131)

37. The manufacturing process is non-linear, meaning that awafer will re-enter different
processing area of the fab a number of times. (Becker, Tr. 1118).

38. A processed wafer contains hundreds of individual DRAM chips. (Becker, Tr.
1117).

39. The processed wafer is electrically tested in order to find the good chips. (Becker, Tr.
1132-1133)

40. After testing, the wafer is cut into individual DRAMs. (Becker, Tr. 1132-1134)

41. Theindividual chips are then bonded to a metal lattice like structure called alead



frame and are covered with a black hard plastic mold compound. (Becker, Tr. 1132-1134)

42. After packaging, the good chips are built into components and tested again. (Becker,
Tr. 1132-1134).

43. Thetesting and packaging process takes approximately two weeks. (Becker, Tr.
1136).

44. The tested components may also be assembled onto circuit boards to create modules
and are further tested. (Becker, Tr. 1135) This process takes approximately 1 %2 weeks. (Becker,
Tr. 1136; see generally Becker, Tr. 1132-36 (describing the process on how the chips are built
into components and connected to modules)).

45. The Infineon plant in Richmond produces approximately 3.5 million DRAM chips
per week. (Becker, Tr. 1139).

3. Development of a New DRAM, From Specification to Full Production.

46. The development of the DRAM proceeds along a number of “phases’ and
milestones. Those are the design phase, the layout phase, the simulation phase, the verification
phase, “tape out,” initial silicon, the validation phase, internal qualification phase and the
production phase. (Shirley, Tr. 4141-42; Reczek 4306-4341; see DX0044).

47. Concurrently with the development of the DRAM itself, industry participants
dedicate substantial resources to ensuring that the future DRAM products will be available on the
same schedul e as the other components that make up PCs, servers and workstations. (Gross, Tr.
2278 (“We frequently meet with the technical teams as well as the executive teams with each of
our largest partners to exchange projectionsinto the future of the types of technology that we're
going to be needing in our computers, as well as the types of technologies and the mix in
volumes that the suppliers plan to manufacture. And we endeavor to work toward a very close
alignment of those technology roadmaps.”); Peidl, Tr. 4447; Heye, Tr. 3636-3637; MacWilliams,
Tr. 4799-4800).

48. In the design phase, the DRAM designers implement the DRAM specification as a
set of circuit designs or schematics. (Shirley, Tr. 4142-43).

49. In the layout phase, the layout designers take the circuit designs created in the first
step and create a representation of the circuit designs. (Shirley, Tr. 4143).

50. Inthe simulation phase, the design engineers ssmulate the designs in order to verify
that the chips will perform as intended before they are first manufactured. (Shirley, Tr. 4144).



51. The verification phase involves ensuring that the schematics created in the design
phase are in fact represented by the work done in the layout phase. (Shirley, Tr. 4144-45;
Reczek, Tr. 4309).

52. Tape out involves the process of transferring the DRAM layout onto masks that will
be used in the fabrication of the DRAM. (Shirley, Tr. 4145). The collection of individual masks
necessary fabricate a DRAM design comprises amask set. (Shirley, Tr. 4147).

53. A mask contains an image that is transferred to the wafer through a process of using
light to expose the wafer to the image pattern in the mask and using gasses to etch the resulting
pattern into the wafer. (Becker, Tr. 1122-24).

54. At some DRAM manufacturers, including Micron, the physical creation of masksis
done by specialized firms that provide the service to the DRAM manufacturers. (Shirley, Tr.
4145-46). Other DRAM manufacturers, including Infineon, produce their own masks. (Reczek,
Tr. 4312).

55. For anew design, it generally takes between 6 and 18 months from the beginning of
the design phase for aDRAM to be taped out. (Shirley, Tr. 4149; Reczek, Tr. 4342-45; see
DX0045).

56. The mask set, once it isreceived, is used to create the first physical manifestation of
the DRAM chips on wafers. Those wafers are referred to as “initia silicon.” (Shirley, Tr. 4147).

57. Initia silicon isthen tested in the validation and internal qualification phasesto
ensure that the DRAM on the wafers operate the way they were intended (the validation phase)
and that the DRAM on the wafers operate appropriately in the expected environments (the
qualification phase). (Shirley, Tr. 4148-49).

58. It can take between 4 and 9 months for aDRAM design to proceed from tape-out
through the internal qualification phase. The length of the period depends on the number and
types of problemsthat are found during the test phases. (Shirley, Tr. 4149).

59. Onceinterna qualification has been completed, it takes another 6 to 9 months to
begin high volume production. (Shirley, Tr. 4150-51).

60. Oncetheinterna qualification is completed, “customer samples’ of the new DRAM
are sent to customers to allow them to test the DRAM. At the same time, additional mask sets
are ordered to get ready for high volume production of the new DRAM. (Shirley, Tr. 4149-50).

61. Manufacturers must be in frequent contact with customers to provide technical
support for the varied products of the customer in which the DRAMs will beinstalled. (Peidl, Tr.



4400-02). Manufacturers may send their own engineersto work in the facilities owned by the
customers for the purpose of assisting in the validation of the customer samples. (Peid, Tr.
4399).

62. Manufacturers and customers must test the DRAM extensively. (Peidl, Tr. 4404 (test
“all possible configurations, with all the controller chipsthat were available, al the maor
motherboard configurations. . . we couldn’t predict where a weakness would occur, so we had to
know all the different influences.”)).

63. Once the DRAM is approved for purchase by the customer, DRAM manufacturers
“ramp up” production of new DRAMs from low levels of production or no production. (Becker,
Tr. 1144-45).

64. Ramping up anew DRAM at a DRAM fab requires a substantial amount of time.
(Becker, Tr. 1158-60; Reczek, Tr. 4340-41 (it “takes somewhere in between four to six quarters,
which is one to one and a half years, until you have fully converted all your production facilities
to run the new -- the new part.”)).

65. From the time a manufacturer receives a completed specification, it can take more
than two years to complete anew DRAM for production. (Peidl, Tr. 4373).

4, DRAM Design M odifications - Shrinks, Density Changes and Changes
in Type.

66. There arethree principal types of changes that are made by DRAM manufacturers:
shrinks, changesin density, and changesin DRAM type. (Reczek, Tr. 4304; see DX0045).

67. A shrink involves taking an existing DRAM chip and re-designing it so that it can be
used on a more advanced process that will allow the size of the chip to shrink. A shrink reduces
costs by allowing more DRAMs to appear on each wafer, spreading the costs of producing that
wafer over alarger number of chips. (Becker, Tr. 1155-57; see, DX 0007 at 18 (“probably the
biggest thing we do to influence or decrease our costs on aregular basis is we shrink the
technology, and the reason that works so well isthat we're able to produce the same part with the
same function,... but we can produce it on asmaller chip.... So if you have asmaller chip, you
can fit more of those chips on awafer, your cost per chip is greatly reduced...”)).

68. A shrink typically takes approximately 18 months. (Reczek, Tr. 4343; see DX0045).
69. Changesin density involve increasing the number of DRAM cells on a particular
DRAM design, keeping the same interface elements. (Becker, Tr. 1141). DRAM manufacturers

make different DRAM densities depending on the demand from DRAM customers. (see,
Becker, Tr. 1153-54 (“[I]t was our belief or desire that the next density would be the 256-megabit
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SDRAM, so we went from 64 — production of the 64 to developing the 256... but it turned out ...
in reality, our customer base really wanted to purchase 128-megabit density. So, we then had to
go back and do the work on the 128-megabit SDRAM density....")).

70. A changein density can take two years or more, depending on the difficulty of the
transition. (CX0415 at 5; Reczek, Tr. 4341-4346; see also DX0045).

71. Changesto DRAM type involves making changes to the interface of the DRAM as
well as making other changes required to accommodate changes in DRAM standards. (Reczek,
Tr. 4304, 4310-11 (“ So, for example, different types of DRAMSs, the switch from an EDO part to
a synchronous part or maybe from a synchronous part to a double data rate part, so this would
refer to a change in type of the DRAM.”)).

72. A DRAM manufacturer’ sfirst step in manufacturing anew DRAM isto develop a
DRAM specification. (Shirley, Tr. 4137; Peid, Tr. 4373-4374). A DRAM specification is a set
of functional and operational guidelines that describe what a DRAM should do under certain
circumstances if it's given certain commands or if it's given certain parameters. (Shirley, Tr.
4137-38; Peidl, Tr. 4388-4389). These DRAM specifications are then used by the DRAM
designersto design the DRAM. (Shirley, Tr. 4137).

73. Manufacturer’s DRAM specifications are developed from JEDEC standards as well
as from inputs from DRAM customers. (Shirley, Tr. 4138-40; Peid, Tr. 4373-4374; Landgraf,
Tr. 1685; see, e.g., CX2410 at 1 (“All inputs are compatible with the JEDEC Standard for
SSTL_2")).

74. The transition from one type of DRAM to another can take much longer than two
years depending on how difficult the transition is. For example, when Infineon began its
transition from SDRAM to DDR SDRAM, it had to go through three major redesigns before it
was able to produce a device that showed acceptable customer performance. That required that
Infineon had to repeat a number of stepsto finally implement the design change. (Reczek, Tr.
4350-51; CX 2107 (Oh, Dep.) at 55-56 (a change in DRAM typeisa*“very, very long procedure.
It normally takes about three years.”); Reczek, Tr. 4350-51 (transition from SDRAM to DDR
SDRAM required three major redesigns).

75. A DRAM manufacturer normally does not attempt to do two different types of
changes at the same time. (Reczek, Tr. 4305-4306). For example, when a DRAM manufacturer
does a shrink, it does a shrink on a product that already exists so that there are fewer changes to
track. (Becker, Tr. 1157-58 (“[F]or instance, when we went from .24 [micron] to .20 [micron],
we did that with the same 64-meg SDRAM. So, we did all of our product learning at 0.24
[micron], we had to do all of our process and technology learning at 0.2 [micron], but we did it
with a product we already knew.”); CX2108 (Oh, Dep.) a 254 (when doing a shrink, “Y ou don’t
change anything” on the inside of the DRAM, “It has nothing to do with the circuit. No circuit
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change at all.”), 257 (Hyundai’ s practice was not to modify its design at the time it did a shrink)).

76. A DRAM manufacturer would not attempt to make a change to aDRAM type at the
same time it was doing a shrink or a change in density because multiple changes makes it
difficult to determine what is going wrong if the DRAM has a defect. (Reczek 4304-4305 (* So,
in the case you take two steps at one time, so this might lead to very big problems, and for
example, if something is not working, you don’t know whether the technology is not working or
the design is not working. So, its very difficult to figure out what’s really going on, what’s really
going wrong there.”)).

77. On occasion, manufacturers undertake a so-called “revision” design at the time of a
shrink or achangein density. A revision design involves taking an existing design and changing
certain circuitry in that design. A revision design usually occurs only when aDRAM
manufacturer has found something fundamentally wrong with a DRAM design project that has
already madeit to silicon. (Shirley, Tr. 4168; CX2108 (Oh, Dep.) at 257 (“We normally don’t
[redesign some of the internal circuitry at the time of ashrink] unless. . . [the part] hasabig
problem, if it does not work, then we do, but normally we don’t do that.”)).

D. DRAM Industry Market Structure.

78. The DRAM industry is cyclical, and is characterized by sharp fluctuationsin price.
(Appleton, Tr. 6277-78 (*It’s probably one of the most volatile businesses that existstoday . . .
the selling price of the product dramatically changing over time. Y ou can have as much as an 80
or 90 percent drop in selling price in as short a period of time as 18 to 24 months.”) and 6281
(“Q. Do you regard the DRAM business asacyclical businessin any way? A. Yes, well, it's
very cyclical. When you consider that Micron's revenues can go up 3X and then drop by 80
percent from one year to the next, and when you talk about the supply that comes online in
relatively large chunks, if you will, then it creates avery cyclical business’); Heye, Tr. 3641
(“The DRAM industry isvery cyclica™)).

79. The DRAM industry has been marked by consolidation. (Appleton, Tr. 6259) In the
early to mid 1980's, there were approximately 20-25 DRAM manufacturers. (Appleton, Tr.
6259) Today, there are only 5-6 magjor DRAM manufacturers left, along with 2-3 much smaller
manufacturersin Taiwan. (Appleton, Tr. 6276-6277)

80. Approximate shares of sales of DRAMsin 2001 were: Samsung: 27%; Micron:19%;
Hynix: 14.5%; Infineon: 9.7%; Elpida:8.5%; Toshiba: 6.4%. (CX2464 at 1)

81. The consolidation is due to uncompetitive manufacturers leaving the industry.
(Appleton, Tr. 6277 (“[I]t's—it's been a very competitive business over time. Those companies
that weren't able to focus on cost and reduction of cost ssmply weren't able to remain competitive,
and the more competitive companies are the ones that have been able to remain, and the other
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ones have exited the business.”)

82. 1n 1994, Micron was coming out of what had been a downturn in 1991 and 1992.
(Appleton, Tr. 6288)

83. From 1998 through 2002, Micron made losses in each year except 2000. (Appleton,
Tr. 6282-6284 and 6286-6287; see DX114). By mid way through 2003, Micron had made |osses
of approximately $1 billion. (Appleton, Tr. 6284)

84. Typicaly, only one type of DRAM tends to dominate the market at any onetime. As
each generation of DRAM is succeeded by a new one, the volume of sales of the older generation
slowly drops off, and is replaced by sales of the new generation. (See McAfee, Tr. 11216-11217).

85. Thus, inthe mid 1990's, the dominant form of DRAM was asynchronous. In 1995,
fast page mode (FPM) accounted for 87.2% and extended data out (EDO) 9.9% of DRAM
revenue share. (Rapp, Tr. 10248)

86. By thelate 1990's, however, synchronous DRAMs (SDRAMSs) had supplanted
asynchronous as the dominant form of memory sold in the market. 1n 1998, SDRAMs accounted
for approximately 60.8% of DRAM revenue share; EDO accounted for about 27.6%, FPM
accounted for about 8.8%, RDRAM accounted for 1.6% and others accounted for about 1.3%.
(Rapp, Tr. 10249).

87. In 2001, SDRAMSs accounted for about 69.7%, RDRAM accounted for 12.5%; EDO
accounted for 7.7%, DDR SDRAM accounted for 5.3%, FPM accounted for 4% and others
accounted for 0.8%. (Rapp, Tr. 10249).

88. In January 2001, according to Rambus CEO Tate, DDR SDRAM accounted for 10
percent of the market, SDRAM accounted for 80 percent of the market, and RDRAM accounted
for between 5 and 10 percent of the market. (CX2061 at 45-46 (Tate, Dep.)).

89. In January 2001, according to Rambus CEO Tate, all systems shipping in the PC
desktop and lap top market are using one of: Rambus DRAM, SDRAM, or DDR SDRAM for
main memory. (CX2061 at 51-52 (Tate, Dep.)).

90. Over time, the bus speeds with which DRAMSs have been able to operate has
increased. 1n 1988 DRAM bus speeds were around 10 MHz. (Horowitz, Tr. 8081) The 2002
Infineon product information guide, in comparison, lists DDR SDRAMS running as high as 333
Mhz and SDRAMs running as high as 166 Mhz. (CX2466 at 5-7; see Becker, Tr. 1142)

91. Over time, the capacity of memory hasincreased substantially. (CX2853 at 37-41,
CX2225 at 251-252) For example, from the mid-1990's to 2001 Infineon went from producing
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64 Mb SDRAMsto 512 Mb DRAMSs. (Peid, Tr. 4384-4385; Becker, Tr. 1168-1173; Reczek, Tr.
4298-4300) Currently, companies are in the process of designing 1 Gb DRAMSs. (Soderman, Tr.
9426)

92. Over time, the process technology, or size of the circuits and traces on each DRAM,
has decreased. For example, Micron has decreased its process technology from .20 to .11
microns. (Appleton, Tr. 6294).

E. DRAM s are Commodities.

93. DRAMs are regarded in the industry as commodity products. (Appleton, Tr. 6280
(“Q. Haveyou ever heard the DRAM business referred to as a commodity business? A. Sure.
Q. And do you agree with that characterization? A. Ah, | doin many ways’); Bechtelsheim, Tr.
5756 (“the nature of the memory market is that there's a number of suppliers which are fiercely
competing for the memory business and the cost or prices for memories in the market behave
very much like acommodity-type market.”); Gross, Tr. 2307 (“among the components that we
purchase for computers, it is the most commodity-like, it is the most influenced by the global
supply and demand variables.”); Heye, Tr. 3636 (“every memory in itself isacommodity.”) and
3641); CX2107 at 30, Oh, Dep. Tr. 136 (“DRAM is—isacommodity in—in this electronic
market, and they are —the DRAM manufacturers are producing standard products, so anybody
who — can come and make the standard products.”); Becker, Tr. 1138 (*[T]he DRAMs that we
build in the manufacturing factory or the Richmond facility are considered commodity parts.”);
Polzin, Tr. 3960 (“We needed to make sure that whatever memory we chose in our systems for
our microprocessors was a commodity and met the performance requirements at the lowest
possible cost.”).

94. Business decisions of the DRAM manufacturers are driven by the fact that DRAMs
are commodity products. (Becker, Tr. 1138-39 and 1154-55; CX2107 (Oh, Dep.) at 136, 159
(importance of cost); Horowitz, Tr. 8516-17 (choice of design)).

F. DRAM Manufacturersare Driven to Reduce Costs.

95. Cost inthe DRAM industry is measured on a cost-per-bit basis. (Appleton, Tr. 6278-
79 (“And so the cost to produce that individual bit is the way that we measure through time ...
either cost reductions or how competitive we are.”)).

96. On aper-bit basis, DRAM prices have dropped by about 30 percent per year for at
least the last 25 years. (Becker, Tr. 1160 (“ That's the -- that's the historical ASP or average
selling price curve that we get for our memory, and that's been for the last 25, almost 30 years.”).

97. Asaresult of the fact that DRAM prices have dropped by 30 percent per year,
DRAM manufacturers have historically reduced costs per bit by about 30 percent per year as
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well. (Becker, Tr. 1155 (“within our industry, over the last 25 years or so. . . our industry has had
to reduce its cost per bit or cost per piece of memory by about 30 percent per year just to remain
competitive.”); Appleton, Tr. 6279 (“Micron's been able to average over the last 20 years
reducing our costs every year, compounded, approximately 25 to 30 percent annually.”)).

98. DRAM manufacturers must strive to reduce costs by about 30 percent per year in
order to remain competitive. (Appleton, Tr. 6279 (“the most predominant factor in being
successful in the DRAM business has been a company's ability to continue to lower its cost per
bit, and that's why we focus so much on it.”); Becker, Tr. 1155 (“fact that we can't control the
selling price but can only control the cost, that means we have to do a very good job of
controlling those costs. We have to be very aggressive to keep those costs down.”) and 1160-
1161 (If Infineon does not reduce costs by 30 percent per year, “[m]y costs are significantly
higher than my competitors, and | lowly go out of business.”); Bechtelsheim, Tr. 5761 (“It was
well understood that the memory market was a very cost-competitive market”) and 5975 (“I
would claim that memory prices are very competitive and there isin fact fierce competition in the
market where virtually no manufacturer is returning a reasonable profit on their fab
investment.”); Heye, Tr. 3636 (“they're constantly cost reducing memory technology.”); McAfee,
Tr. 7200-02, 7206-07).

99. DRAM manufacturers are extremely concerned about reducing their costs because
their customers demand low cost products. (CX1708 at 2 (Richard Crisp writing “ Compaq
(Dave Wooten) like the others, stressed that price was the major concern for all of their systems.
They didn’t particularly seem to care if the SDRAMs had 1 or two banks so long as they didn’t
cost any more than conventional DRAMS. . . . Sun echoed the concerns about low cost. They
really hammered on that point.”); CX1030 at 2 (“Mr. Choi said that when he met with Compaq,
Compaq (server group) said that they will not use Rambus because of the royalty for the chip
set.”); CX2383 (“[S]ince we are very cost conscious we are willing to drop features that add too
much cost or complexity”); CX0711 at 34 (Richard Crisp writing “[ T]hey want cheap, cheap,
cheap”); JX0027 at 13 (“ The Committee noted they wanted highest performance and lowest price
SDRAM."); CX2777 (“[T]he age old rule for DRAMSs still apply. Customers will take as much
performance as we can give them for absolutely no added cost over the previous technology.
They will not pay extrafor increased DRAM performance.”)).

100. DRAM manufacturers also are extremely concerned about reducing cost because
producing at low cost isacritical factor to aDRAM manufacturer’ s success in the marketplace.
(Appleton, Tr. at 6277 (“ Those companies that weren't able to focus on cost and reduction of
cost smply weren't able to remain competitive, and the more competitive companies are the ones
that have been able to remain, and the other ones have exited the business.”) and 6279 (“the most
predominant factor in being successful in the DRAM business has been a company’ s ability to
continue to lower its cost per bit”); CX2107 at 136 (Oh, Dep.) (“ . . . the competition is very
severe, and, as aresult, the margin, the profit margin, is very, very small, so we have to be really
concerned on the cost.”)).
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101. The pressure to reduce costs creates incentives for DRAM manufacturers run their
fabs continuoudly. (Becker, Tr. 1136 (“Wetry to operate our factory seven days aweek, 24
hours aday, 365 daysayear”), 1139 (“What we can control and what we can influenceiswhat it
costs us to manufacture those chips, and the lower our manufacturing costs, especially compared
to our competitors, the better off we are, and one of the ways we do that is we leverage that $1
and a half billion investment is by running it constantly. If it's sitting there not producing
anything, then it's costing me money, and I'm getting no return on it.”); Appleton, Tr. 6254 (“we
ran 24 hours, seven days aweek beginning in 1983 shortly after | started with the company.”)).

102. Because of the complexity of shutting down and restarting a fab, shutting down for
asingle day can cause aloss of productivity equal to 2.5 days. (Becker, Tr. 1137-38).

103. One of the mgjor ways that DRAM manufacturers are able to reduce cost is by
performing shrinks on DRAMs aready in production. (Becker, Tr. 1156 (“probably the biggest
thing we do to influence or to decrease our costs on aregular basis is we shrink the technology,
and the reason that that works so well is we're able to produce the same part with the same
function . . . but we can produce it on asmaller chip, because we're using a smaller technology,
and the wafer size doesn't change for us.”)).

104. Shrinks reduce costs by allowing manufacturers to achieve economies of scale by
producing a higher volume of DRAMs pe silicon wafer. (Williams, Tr. 872 (“Q. And it's been
your experience that there are economies of scale which are realized in the manufacture of
integrated circuits, correct? A. Correct. Q. The higher the volume, generally the cheaper the
cost of manufacture? A. Correct.”); Peidl, Tr. 1156 (“ So, if you have a smaller chip, you can fit
more of those chips on awafer, and if you get more of those chips on awafer, your cost per chip
isgreatly reduced.”)).

105. The current high volume DRAM product are the first to experience cost reduction
efforts by the DRAM manufacturers. (CX2544 at 1 (“ Toggle happen[s|] when volume hits... the
memory vendors migrate the highest volume memory to the new processes first, therefore giving
cost advantage.”); MacWilliams, Tr. 4837-4838 (“What it means is the transition of volume from
one standard to the next. So what we're referring to is the fact that the DRAM vendors, for
operating reasons, typicaly will shrink their highest-volume parts first, and therefore those parts
have an advantage because they get the process technologies, the best cost structuresfirst, itsin
their economic interest to do s0.”)).

106. Because current-generation commodity DRAMs are generally the highest volume
DRAMSsiin production, current-generation DRAMs often have the lowest pricesto DRAM
customers. (Gross, Tr. 2306 (“[I]ndustry standard products are most often produced in the highest
volume in the industry, and those efficiencies in manufacturing and the level of competition in
that production enables the best cost per bit.”)).

-16-



107. The pressure to reduce costs also drives the DRAM industry to avoid paying
royalties whenever possible. CX0711 at 13 (“Terry Walther of Micron . . . Said they are very
nervous about doing adeal. Don't like license type business he says.”), 35 (“Our proposition
should be attractive there if we do not scare them away with extremely high license/royalty
terms.”), 61 (“Farhad . . . saystheir #1 issue with the Rambus business proposal is the royalty
rate. They do not want to be straddled [sic] with 3% royalties.”); CX0913 at 1 (“[IBM] asked
lots of suspicious questions on our IP, patent pooling, and biz model. . . . He assured me that they
are seriously considering Rambus. But the IP thing isareal dilemma.”); CX1030 at 2 (“Mr. Choi
said that when he met with Compag, Compaq (server group) said that they will not use Rambus
because of the royalty for the chip set.”); CX0838 at 1 (“1 think that Samsung is on a path to do
anything they can to get out of paying usroyalties’); Heye, Tr. 3731 (“The second concern [about
Rambus's patent claims] was a possible cost disadvantage we might incur in the infrastructure
due to the incremental royalty fees’); Appleton, Tr. 6299 (“when | became CEO in 1994, we
were paying approximately 10 percent of our revenues in royalties, and we knew that going
forward that that just wasn't going to work for the DRAM business model, it just wasn't possible
to do that, and as a result, we focused on developing our own know-how, if you will, developing
our own intellectual property, and we already talked about capturing that intellectual property so
that we could reduce those royalty rates.”); CX2107 at 158 (Oh, Dep.) (“[A royalty] will add
additional cost to the manufacturing cost, so we are very much concerned.”)).

108. DRAM manufacturers were particularly concerned to avoid royalties on high-
volume, commodity DRAMs. (CX2107 at 159 (Oh, Dep.) ([C]ost iS’very, very important” on
high volume commaodity parts); CX2250 at 2 (“License is ok for niche, but not for main
memory.”); Lee, Tr. 7047 (*He had made a statement on the order that having a license fee for
some small-volume product would be reasonable, but it didn’t make sense for a very high-
volume product of that magnitude for main memory.”); id. at 7047-48 (“the 2 percent [royalty
demand] was larger than anything we' d ever heard of for an interface technology and certainly
the largest thing we ever heard of for some sort of fee we' d have to pay to produce main
memory.”); CX0676 ("[Samsung] will think that 2% is high for acommodity (memories).”))

109. Concerns about royalties on high-volume commodity DRAMs have caused the
industry to prefer royalty-free open standards whenever possible. (CX2107 at 137 (Oh, Dep.)
(open architecture was important to Hyundai “[b]ecause it means that it is adopted by JEDEC,
and thus it requires no royalty or no fees at all.”); CX2294 at 15 (“ Strong Points . . . Open
architecture without royalties or fees’); CX0676 (“[Samsung] will think that 2% is high for a
commodity (memories)”); CX2726 at 7 “Why DDR |Is Cost Effective No Royalties’)

110. Even with respect to DRAM architectures that were not regarded as high-volume
commodity products (including RDRAM before it received Intel’ s endorsement), DRAM
manufacturers sought to negotiate royalties down as far as possible. (CX0733 (Tate e-mail: “Big
stumbling block is royalties — they [Samsung] want numbersin 1% or lessrange.”); CX0711 at
61-62 (Crisp e-mail: Hyundai “didn’t care that much about the first xxx million units: their worry
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was what if the product was wildly successful: how can they minimize the upside risk? SO he
liked the idea of a pre-set schedule of declining royalties.”; “So my suggestionisa. .. 2.5%
DRAM royalty declining to 1.25% after 50 million cum units ship.”)).

111. When the DRAM industry is unable to avoid royalties completely, they have sought
to negotiate royalties down as far as possible. CX0961 at 1 (“1 had requested a 1:1 with pat
glelsinger of Intel] asaresult of hisrequest . . . to lower our rdram royalties to <0.5%"); CX0974
at 1 (“On royalty reduction we tried several trial discussion with magjor dram partners and NONE
were willing to trade royalty reductions for CHANGES IN BEHAVIOR: all said give me lower
royalty and I’ [l be more motivated.”); Appleton, Tr. 6300 (Micron has “gone through
negotiations, future negotiations as we developed our own property, and as aresult of that, our
royatiestoday are very insignificant. Essentially they have gone from 10 percent of the company
to an insignificant percentage of the company.”)).

G. Strong For ces Drive Standar dization in the DRAM Industry.

112. Standards are essential in the DRAM industry. (CX2634 at 3 (article by former
Rambus expert states: “ Deviation from the herd is not tolerated by the marketplace. Not since
the 1970s have individual DRAM vendors had the power to innovate architecturally.”) CX1284
at 28 (Rambus's co-founder Mike Farmwald once stated, “Thereisreal value in having aworld
DRAM standard.”)).

113. Standardization benefits the DRAM industry generally by ensuring quality and
reliability. (J. Kelly, Tr. 1791 (“to the extent that companies are following JEDEC standards,
thereisaconsistency interms of quality and reliability”); Prince, Tr. 9016-17 (*when something
comes for formal standardization, it has the review of peers throughout the industry. Everyone
gets achanceto review it and make comment, and if there are good and bad features, they can be
modified. And what ultimately comes out for the usersin the industry is the most adequate
device that the industry collectively can prepare.”)).

114. Standardsin the DRAM industry ensure that the DRAM devices are compatible
with other components. (Peidl, Tr. at 4410 (“Interoperability... [means] the DRAM works
flawlessly together with all the components in the system. It’snot only one chip that the DRAM
isinterfacing with but all the other components on the motherboard, the position on the
motherboard, the particular layout on the motherboard, other components on the modules, for
instance, like registers. Y ou have to make sure your part is fully compliant with all the
specifications of the other chips. That iswhy everybody isworking towards the JEDEC
specification.”) and 4382 (Standards are “of utmost importance...not only for...a DRAM
designer on one side, but it’ s very important...for the chip designers at Intel, AMD and other
companies who design the chips that communicate with our DRAMs as well, and it enables
essentially the whole industry to develop products that work together in more or less a predefined
manner.”); Heye, Tr. 3715 (“AMD spends alot of time -- AMD works collaboratively with the

-18-



memory vendors through JEDEC to ensure that the memory standards going forward can be
implemented both by the chipset vendors and the memory vendors.”)).

115. Standardsinthe DRAM industry ensure that the entire industry, including
manufacturers of systems and compatible components, settles on one solution, thus allowing
firms to make long-term investments the success of which depend on long-term investments
made by others. (Macri, Tr. 4620-21 (Discussing CX 1315, he states “[U]sually in the DRAM
world, there is only one choice. You know, it's not a matter of what; it's a matter of when. So,
users, they can plan their transition based on their own -- you know, their own interna
decision-making process, plan their transition to meet their own business needs. The suppliers,
they know making the investment up front is going to be realized, because they know the users
will eventually move over. It may not al be at once, but over a period of time, they can count on
the market slowly building up. Inthis particular case [when both DDR SDRAM and RDRAM
could have become the dominant standard], there were two choices, and it was very unclear
which way the world would go.”); Heye, Tr. 3678 (“from the time you start thinking about a
chipset to implementing it, especially when it’s brand new like the one for AMD, it’s about two
years prior to shipping.”); Bechtelsheim, Tr. 5796-5797 (“[O]ur design cycle was typically oneto
two years for a new product, so we would need to know at the beginning of that design cycle
which exact memory technology we could use at the time the product would be
manufactured.”))..

1. Benefitsto DRAM Purchasers.

116. Customers require standardized DRAM because standards ensure that parts
purchased from various manufacturers are perfect substitutes, thereby ensuring customers of
multiple sources of supply. (CX1075 (“everyone wants multiple-sourced DRAMS, so to make
DELL happy, you need multiple suppliers of DRAMs, modules, connectors, and clock chips’);
CX1354 at 5 (“DRAM Industry: commodity business, Customers want multiple sourced,
compatible DRAMS.”); Peidl, Tr. 4408-10 (“* JEDEC essentially ensured that it had multiple
sources because everybody in the industry, every major DRAM company or every DRAM
company and every controller company designed towards the agreed-upon JEDEC standard.”);
Polzin, Tr. 3973 (“* JEDEC allows manufacturers to al design to acommon standard and
basically enables the commodity marketplace. Everybody is designing compatible parts at the
lowest possible cost competing on manufacturing cost.”); Sussman, Tr. 1324 (“we have no
choice, we must standardize the part so it will fit within the consumer's application”) and 1327-
28 (“if the part is standardized, [customers] can buy it from multiple sources, they have options,
and in that there are multiple sources.. . . So, often the customers will be very hesitant to design a
part into their system that is not standardized. They want more than one vendor to be able to
provideit to them.”); G. Kelley, Tr. 2387-88 (DRAM “must be available for many suppliers, and
it must be interchangeable from those suppliers’); Becker, Tr. at 1152-1153 (“ Our customers,
customerslike Dell, IBM, Compaq, they’ re interested in buying DRAM models or components
from...[Infineon’s] parts or Samsung’s parts or Micron’s part and use them interchangeably, and
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through the standards process, they get that benefit.”); Rhoden, Tr. 296 (“Essentially what they're
asking for is they want interchangeability where they can get it from multiple places, get the same
thing from multiple places. It givesthem agreat deal of advantage in the market.”) and 298-299
(“Q. Why do the customers want standardization? A. Well, they -- frankly, they like to have a
broad customer supply base so they can pit one supplier against the other and get the lowest
possible price”); Williams, Tr. 763 (“Their customers are mainly computer customers who
require that they are able to buy products from multiple sources and that these products
interoperate, and JEDEC is the body that sets those standards by which there are interoperability
and everybody has, in essence, the same part based upon the JEDEC standard”) and 823
(“customers were very concerned, like they always are, to ensure that you've got multiple sources
and that they're not locked into a proprietary product where then you can charge whatever you
want. They want to make sure that there's a plentiful supply and that . . . they can get it from
everybody.”); Williams, Tr. 763 (“for Micron, they make memory products that are used in the
industry. Their customers are mainly computer customers who require that they are able to buy
products from multiple sources’); Gross, Tr. 2305 (“[G]enerally industry standard material is
made in the highest volumes, which enables the most competitive costs and price.”) and 2306-
2307 (“all of the DRAM manufacturers would strive to meet those standards and produce
product that aligned with those standards.”), 2307 (HP procures DRAM from all of the largest
DRAM manufacturersin theworld.); Lee, Tr. 6859 (“[1]n our business, we have to have perfectly
substitutable products from other suppliers, so there needs to be multiple sources of the same
part.”); Polzin, Tr. 3943-44 (*It was crucial that we had a common standard that would allow
interoperability”); Bechtelsheim, Tr. 5789 (“the primary concern was that JEDEC was in fact
able to develop a standard that was suitable for manufacturing of identical parts by all the
memory manufacturers’), 5863-64; Farmwald, Tr. 8296 (*“[Interchangeability is] very important
to the DRAM customers’); Heye, Tr. 3641 (“ because the volume of memory is so great, Apple
thought it was very, very important to have multiple suppliers’); Goodman, Tr. 6013 (“we try
and avoid a single-source scenario”)).

117. Customers benefit from the presence of multiple DRAM suppliers because
competition between the suppliers ensures customers will receive lower prices for DRAM.
(Bechtelsheim, Tr. 5762 (“it was well-understood that in a competitive market where multiple
manufacturers make essentially the same type of component that the cost to us as a customer
would be significantly superior and there would be alot more cost pressure on the manufacturers
themselves to optimize the manufacturing of their components.”); Polzin, Tr. 3973 (“JEDEC
allows manufacturers to all design to acommon standard and basically enables the commodity
marketplace. Everybody is designing compatible parts at the lowest possible cost competing on
manufacturing cost.”); Peid, Tr. 4409 (A very simple economic law says. The more suppliers
you have, the lower you can drive the cost.”); Gross, Tr. 2307-2308 (“When you have several
sources, they, of course, will compete for business, which generally produces alower price.”);
Rhoden, Tr. 298-99 (customers “like to have a broad customer supply base so they can pit one
supplier against the other and get the lowest possible price.”); G. Kelley, Tr. 2388); J. Kelly, Tr.
1791 (*any company wishing to comply can and can develop product to the standards, and that
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tends to mean more sources of supply”; this means “more competition in the manufacture of
product,” which “tends over time to drive the price down”)).

118. Customers benefit from the presence of multiple DRAM suppliers because having
multiple sources reduces the risk of losing supply. (Gross, Tr. 2308 (“[A]ny change to our
business or the DRAM supplier’s manufacturing would impact directly the other partner, and
that’s,... afairly unacceptable risk, since its not a necessary risk to take.”); Landgraf, Tr. 1692-93
(“We a'so had assurance of supply going forward. . .many of HP's products are supported for a
five to seven, maybe ten-year product life cycle, and in some cases that exceeds the
manufacturing cycle for some suppliers. . .by having a standard, we would have a greater chance
of having continuity of supply for any time in production or even in support life.”); Rhoden, Tr.
298-99 (“they also have the capability that if one supplier disappears or whatever, they still have
acontinuous supply. So, standardization is something that they. . . basically demand.”); Heye,
Tr.3641 (“availability is very, very important and when you have a commodity like memory, you
know if you don’t get the memory, you can’t chip your Mac...you're out of business. And
because the volume of memory is so great, Apple thought it was very, very important to have
multiple suppliers.”)).

2. Benefitsto DRAM Suppliers.

119. Standardization in the DRAM industry benefits suppliers by providing a high degree
of assurance that there will be a demand for product and by allowing suppliersto leverage their
design costs over a number of designs. (Rhoden, Tr. 296-298 (“there's a great deal of
investment, billions of dollars, that go into the creation of factories and designs that are necessary
to produce DRAM, and the supplier gets alarge demand, because working with the customer
inside an area like JEDEC, because you're working together with your customers and with the
supply base, and when everyone agrees, then they have essentially an automatic market . . . they
have basically a presold customer base just by complying and working with the standard.”);
Appleton, Tr. 6275 (“ . . . when the whole world can design to a standard, then it has a benefit . . .
to those of us that manufacture, because we all then cumulatively put resources towards bringing
that product to market and it's more cost-effective because we're able to know what's going to be
consumed in the marketplace in aggregate”); Macri Tr. 4596 (Discussing CX0378 at 1 he states
“[O]ur goal was to create a broad enough standard to be used by as many people as possible in
the world, so it made sense that if that was our goal, we would have as many people attend the
meeting from as many different, you know, applications of DRAMs as well as builders of
DRAMSs, everything surrounding DRAM, so that the final standard would have, you know, the
consensus of the world, so that it would become widely adopted and used throughout the
world.”) and 4620-21 (Discussing CX 2315, he states “[U]sually in the DRAM world, thereis
only one choice. You know, it's not a matter of what; it's a matter of when. So, users, they can
plan their transition based on their own -- you know, their own internal decision-making process,
plan their transition to meet their own business needs. The suppliers, they know making the
investment up front is going to be realized, because they know the users will eventually move
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over. It may not all be at once, but over a period of time, they can count on the market slowly
building up. Inthis particular case, there were two choices, and it was very unclear which way
the world would go.”); Rhoden, Tr. 298).

120. One way that standardization in the DRAM industry helpsto assure a demand for
new DRAM standards is by having an open standard setting process that involves all interested
firms. (Macri Tr. 4596 (Discussing CX0378 at 1 he states “[O]ur goal was to create a broad
enough standard to be used by as many people as possible in the world, so it made sense that if
that was our goal, we would have as many people attend the meeting from as many different, you
know, applications of DRAMs as well as builders of DRAMSs, everything surrounding DRAM,
so that the final standard would have, you know, the consensus of the world, so that it would
become widely adopted and used throughout the world.”)).

121. Standardization benefits suppliers by allowing them to save resources on
development. (Appleton, Tr. 6304 (standardized products benefit manufacturers because “we can
look at al of that in a cumulation and save on resources . . . that would otherwise be required to
come up with adevice”)).

H. A Variety of Factors Affect the Selection of Technology to be Included in
DRAM Industry Standards.

1. Timeliness.

122. Standard setting at JEDEC is time-consuming. (Peidl, Tr. 4453 (“JEDEC is
traditionally a very slowly moving consortium, and there's areason for that, because there's so
many companies involved, it's basically the whole industry that produces parts for the PC and the
laptop and the server business, so to try to reach consensus at JEDEC, based on my experience,
have been incredibly hard and tough.”); Macri, Tr. 4607-608 (“ The design processislong.”)).

123. Industry participants consider time to market an important factor in developing
standards. (Bechtelsheim, Tr. 5797 (“for example, if the synchronous DRAM did not have a
completed spec, we would chose the previous memory technology. . . we would not be able to
take advantage of the performance characteristics of the next-generation synchronous DRAM”)
and 5803 (“ Sun itself did not have a strong view of what exact features the part should have as
long as it would meet the cost, complexity and timely completion of the standard.”); Rhoden, Tr.
299-300 (“You can't really wait until after you develop something and then decide to standardize
it. You haveto movein real time at the time that technology is being devel oped to create the
standards. . . thereis an urgency in the development of standards, because if you delay and if you
wait too long, then sooner or later someone else will replace and do the job for you.”); Heye Tr.
3747 (“anything that impacts time to market . . . would put us at a competitive disadvantage”);
Macri, Tr. 4600 (“Time to market is extremely critical in thisworld”); CX0302 at 3 (“Delay is
NOT aviable market option.”); JX0027 at 12 (“Concern about JEDEC taking too long to
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produce a standard was mentioned as a reason not to pursue a standard within it.”)).

124. The potential impact on time to market is a factor that influences the decisions of
JEDEC members regarding what technologies to include in astandard. (CX2383 (“We are
willing to make compromises if necessary to reach a quick resolution on a standard”);
Bechtelsheim, Tr. 5794-95; Lee, Tr. 6635 (Although it preferred the SDRAM-L.ite device,
Micron “agreed in the interests of schedule to just go ahead and accept the full-feature
proposal.”) and 6683 (“ Our preference was still not to have [strobes], but our action wasto -- to
go aong with the committee in general with this compromise, because there was -- because of
these differences of opinion, it was causing some delay in the standardization process.”)).

2. Cost.

125. The potential cost of manufacturing and implementing a prospective technology isa
factor that influences the decisions of whether a particular technology isincluded in a standard.
Industry participants often are willing to forego performance advantages in exchange for lower
cost products. (CX1708 at 2 (Richard Crisp writing “[Compaq] didn’t particularly seem to care
if the SDRAMSs had 1 or two banks so long as they didn’t cost any more than conventional
DRAMs."); CX2383 (“ Since we are very cost conscious we are willing to drop features that add
too much cost or complexity”); CX0711 at 34 (Richard Crisp writing “ They want cheap, cheap,
cheap”); JX0027 at 13 (“ The Committee noted they wanted highest performance and lowest price
SDRAM.”); CX2777 (“[T]he age old rule for DRAMSs still apply. Customerswill take as much
performance as we can give them for absolutely no added cost over the previous technology.
They will not pay extrafor increased DRAM performance.”)).

126. In order for anew memory technology to achieve high volume, it must be price
competitive with the previous technology already in high volume. (MacWilliams, Tr. 4805
(“[W]e were concerned that with any new memory technology, for it to achieve high volume we
need to be price competitive with the previous technology that was aready in high volume.”);
CX2370 at 2 (“Must be within 5%"); CX0034 at 4 (“Dallas Task Group Conclusions Mr. Kelley
summarized the presentations of 7.2 and 7.3 and presented some of the consensus views of the
Dallas meeting: 1) To be cost effective sync DRAM must cost no more than 5% over
conventional DRAMs for many applications’); CX0711 at 1 (Richard Crisp writes. “Des added
that if the SDRAM doesn’t cost |ess than 5% more than standard DRAM they will not be used.”);
Tabrizi, Tr. 9082 - 83 (“For any product, if it doesn't become alow cost to manufacture, it never
becomesreality. Theissueis cost, cost, cost.”)).

127. Changesinthe DRAM industry tend to be incremental or evolutionary in nature,
with only a handful of changes from standard to standard. (Rhoden, Tr. 408 (“[W]ithin JEDEC,
we follow the process of evolutionary progress. So, there's some thousand things that go into the
making of a particular DRAM, and we tend to change just a few, maybe a handful, maybe --
sometimes two or three, sometimes four or five, but that's the typical process, iswe just evolve
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one to the next, to the next, with as little changes as possible, because it's much easier to bring
the whole industry along when you make minor changes.”); Sussman, Tr., 1362 (“The customer
base does not really want to jump ahead to something new and different.”).

128. Evolutionary, as opposed to revolutionary, changes serve to minimize cost, and to
ease the introduction of new DRAM standards. Bechtelsheim Tr., 5835 (“Because if it's not
broken, we don't fix it. In other words, unless there's an overarching reason to make a change,
people tend to do the same as they did previoudy....Well, it takes time to verify, validate, prove
new memory components at the system level, which is quite extensive. So yes, there'sa
significant cost in qualifying new types of memories.”); Appleton Tr., 6297 (“Sure, Micron's
preference, of course, isto go evolutionary, because it's more stable for us, it's less costly for us,
and we can more easily plan for it.... Well, customersin general would prefer to have an
evolutionary process aswell. It -- the changes don't just affect us, they affect the people we are
selling the product to, and when you start talking about reliability of the device, reliability of the
technology platform, reliability of the supply, it's also a much easier transition for them.”); Peid,
Tr. 4378 (“JEDEC wanted to do an evolutionary step going from SDR to DDR, evolutionary in
order to keep the costs down in the industry because it affected much more than the DRAM
design,...”)).

3. Need.

129. A technology might not be standardized if the technology’ s performance
improvements are ahead of their time from the standpoint of what customers demand. For
example, JEDEC began considering aform of dual-edged clocking in the early 1990s but did not
adopt it until the DDR standard because the industry did not require the additional performance
that dual-edged clocking could provide. (Rhoden, Tr. 462-63 (“[W]e talked about dual edge
clocking, and at thetime.. . . we actually decided to postpone implementation of that until alater
date. . . Many of those wound up in DDR ultimately. . We said, well, since we don’t need it at
thistime, perhaps we don’t need to expend the effort.”); Kelley, Tr. 2515 (“[W]e decided as a
group that we could meet the requirements of the high-performance systems for the
next-generation DRAM without needing a double-edged clock for that doubling of the
performance and that we would reconsider the double-edged feature in the next generation.”);
CX0742 at 4 (“The implication here is that customers are willing to leave performance on the
table in exchange for having lower cost systems.”)).

4, Uncertainty.

130. At thetime that the technologies are selected for incorporation into a standard, not
al of the facts are known. Industry participants must make decisions on what technologies to
include in the standard based on predictions with respect to the likely future performance,
implementation difficulties and manufacturing costs. (Wagner, Tr. 3841 (“ The decision was
made to support both SDR SDRAM and DDR SDRAM so that if DDR didn’t show up, we still
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had afallback plan and could still ship our product on the market”); MacWilliams, Tr. 4884
(“Because server design cycles are longer than desktop, [OEM’ 5| were going to make some
decisionsin terms of what they were going to build for a much longer time frame.”); Gross, Tr.
2296 (chose DDR because it “ appeared to us to be the next mainstream high volume memory
technology.”)).

131. The predictions of industry participants are not always correct. For example, when
Intel first evaluated DDR SDRAM in 1996 it did not appear to Intel employees that it would
work. (MacWilliams, Tr. 4881 (*so when we looked at it back in the 1996 time frame, it didn't
look likeit would work ...”)). Evenin 1999, when Intel began to consider using DDR for usein
servers, it was believed at Intel that DDR could not be used in main memory for personal
computer systems. (MacWilliams, Tr. 4881-82). However, by September of 2001, Intel was
working to deliver robust DDR platformsfor al Intel architecture CPUs. (RX-1761 at 16).

132. Paragraphs 132 - 199 are unused.
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. JEDEC IsAn Industry Organization for Developing Consensus-Based Standar ds.
A. The Founding and History of JEDEC.

200. Theformal name of JEDEC isthe “JEDEC Solid State Technology Association.”
(J. Kelly, Tr. 1750-51).

201. JEDEC was founded in 1958 and originally named the “ Joint Electron Device
Engineering Council.” (CX0302 at 10; see also J. Kelly, Tr. 1773-74 (* JEDEC has been active
within an EIA organization under the name JEDEC since approximately 1958, and under other
names with dightly different functions for a number of years prior to that, probably dating back
to the 1940s.™)).

202. Between 1991 and 1996, JEDEC was an entity within the Electronic Industries
Association Engineering Department. (J. Kelly, Tr. 2075). EIA isalliance of organizations
engaged in the electronics industry in the United States. (J. Kelly, Tr. 1750 (“EIA isa
broad-based association that represents the electronics industry in the United States, and it
engagesin avariety of different activitiesin support of that industry.”); CX0302 at 28).

203. In 1998, EIA changed its name to the Electronic Industries Alliance. (CX0302 at
11). In 1998, JEDEC became a separate division of EIA. (CX0302 at 11).

204. In 1999, JEDEC became independently incorporated. (CX0302 at 11). Both EIA
and JEDEC are headquartered in Arlington, Virginia. (J. Kelly, Tr. 1751).

B. The Purpose of JEDEC.

205. JEDEC develops standards for semiconductors and solid state products. (J. Kelly,
Tr. 1751 (“JEDEC isfocused on standard-setting in support of the industry sector that it
represents, which is semiconductors and solid state products.”)).

206. The purpose of JEDEC isto create consensus-based standards. (CX2767 at 1
(“ JEDEC exists because of an industry need for standardization.”); CX0035 at 14-15 (“ The work
we do on the JC-42.3 DRAM committee continues to approach a design by committee.”);
Becker, Tr. 1152 (JEDEC “tries to build a consensus across the industry to produce a
specification or an industry standard [to which] everybody manufactures and conforms their
products.”); J. Kelly, Tr. 1784 (“In every instance, our standards have to be based upon a
consensus of the formulating committee and a consensus of the board . . . formerly the JEDEC
Council, indicating that they agree with the content of the. . . standard”); Landgraf, Tr. 1685
(“JEDEC is astandardization body that . . . brings together memory -- or electronic component
manufacturers as well as customers using those devices to formulate common standards that can
be used by manufacturers and be understood by the users.”); Polzin, Tr. 3946-47 (“ JEDEC was
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the natural forum and process for resolving the numerous differences.”); Lee, Tr. 6682-84
(discussing differing views on using DLL in DDR SDRAM)).

207. JEDEC standards ensure uniformity and reliability in products. (CX0419 (*“uniform
terms and definitions, common packages [and] interchangeability of logic [and] memory” to the
industry); J. Kelly, Tr. 1791; Bechtelsheim, Tr. 5781 (“Well, the purpose was to develop
standards that could be used by al memory manufacturers to manufacture devices that had the
same functionality and thus could be used as a multivendor, multistandard device from multiple
manufacturers.”); Polzin, Tr. 3972 (JEDEC “ defines standards that multiple manufacturers can
design to have interoperable parts.”); Calvin, Tr. 994 (“the expectation is when you buy
something in the industry and you plug it into your system, that it's supposed to work. And so
that's the purpose of the standardization body to get agreement across the industry membersin
terms of what the aspects of that standard are going to be.”)).

208. JEDEC standards are procompetitive because they lower costs and ensure broader
participation in the market. (CX0419 (“What JEDEC standards mean to the industry is lower
price and wider supply, consistent quality and reliability, uniform terms and definitions, common
packages, interchangeability of logic, memory, etc.”); J. Kelly, Tr. 1790-91 (“Because it isan
open standard, any company wishing to comply can and can develop product to the standards,
and that tends to mean more sources of supply, and because there’ s more competition in the
manufacture of the product, it tends over time to drive the price down for the benefit of the
supply chain as wee as OEMs and end user and in many cases consumers.”); Polzin Tr. 3973
(“JEDEC dlows manufacturers to all design to acommon standard and basically enables the
commodity marketplace. Everybody is designing compatible parts at the lowest possible cost
competing on manufacturing cost.”)).

C. How JEDEC IsOrganized.
1 Member ship.

209. A company becomes a member of both JEDEC and EIA by completing and
submitting one application and paying dues. (CX0601 (Rambus application); J. Kelly, Tr. 1801
(“ one becomes a member of JEDEC by filling out a membership application and paying dues.”);
1801-02 (Since at least 1990, when one becomes a member of JEDEC, one automatically
becomes a member of EIA.); Rhoden, Tr. 294-95 (“ Companies become a member of JEDEC by
paying dues.”); CX0208 at 7 (“Eligible organizations can become members of JEDEC by joining
the EIA Solid State Products Division or by joining JEDEC directly,” and paying annual dues.)).

210. During the 1990s, JEDEC had approximately 250 member companies who sent

approximately 1800 individuals to participate in approximately 50 committees. (J. Kelly, Tr.
1774-75).
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211. JEDEC membership is open to broad array of companies and individuals. (CX0208
at 6 (“[any company, organization, or individual doing business in the United States that itself or
through arelated entity manufactures el ectronic equipment or electronics-related products, or
provides electronics or electronics-related services, shall be eligible for membership” in
JEDEC.); CX0203A at 4 (members can include “any and all companies having arelevant
commercia interest within the respective jurisdiction of the committees.”)).

212. JEDEC members represent a broad cross-section of the semiconductor supply chain.
(CX0302 at 8 (members include chipset companieslike Ali and VIA, microprocessor companies
like AMD and Intel, packaging companies like Amkor, computer memory module companies
like Celestica, memory supplierslike Elpida, Hynix, Samsung, Micron and Infineon, OEM
companies like HP and IBM, networking companies like Lucent and cell phone companies like
Motorola.); JX0028 at 1-3 (list of members attending and not attending); Rhoden, Tr. 293.).

213. JEDEC’' s membership includes companies from around the world. (Rhoden, Tr.
294 (noting companies from Korea, Germany, Taiwan and Japan companies.); CX0302 at 8.).

214. Membership entitles companies to attend meetings, receive minutes, vote, and
receive copies of standards and other publications. (J. Kelly, Tr. 1805-06 (JEDEC “members can
attend any meeting. They can recelve meeting notices. They receive copies of minutes of
meetings. They have an opportunity to vote on a one-company/one-vote basis. They have the
right to . . .receive copies obvioudly of standards and other publications that are distributed
generaly by JEDEC to members’)).

215. During the early and mid-1990's, JEDEC minutes were regularly circulated to all
members. (Crisp, Tr. 3139 (“Q. Now, Mr. Crisp, JEDEC regularly circulated minutes from the
meetings. Isn't that right? A. | think that's correct.”)).

216. Attendance by non-membersislimited to one meeting. (J. Kelly, Tr. 1805-06).

217. A member can withdraw from JEDEC either by letter or by not paying dues for an
extended period of time. (J. Kelly, Tr. 1808 (“A company can withdraw from JEDEC by either
submitting a letter indicating their wish, their desire to withdraw, or by not paying their annual
dues.”), 1808-09 (“we do not drop member companies for nonpayment of dues until around
September 1, and the reason for that is that the nonpayment of duesis equivocal . . ., and it's not
at al unusual for member companiesto be six months late in paying their dues. We don't ever
drop them without knowing to a reasonable degree of certainty that they don't intend to pay their
dues.”)).

218. Memberswho are late paying their dues still are entitled to attend meetings, vote,
and receive minutes. (J. Kelly, Tr. 1809-10).
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2. M anagement.

219. Prior to 2000, the JEDEC Council was the governing body of JEDEC. (J. Kelly, Tr.
1768). Today, the JEDEC board of directorsis the governing body of JEDEC. (J. Kelly, Tr.
1770).

220. The JEDEC board of directors consists of approximately 22-27 people. (Rhoden,
Tr. 287). The members of the JEDEC board of directors are representatives of the DRAM
industry, from electronics and semiconductors companies. (Rhoden, Tr. 287).

221. The chairman of the board of directorsis elected by JEDEC members. (Rhoden, Tr.
286). The JEDEC chairman is not compensated by JEDEC. (Rhoden, Tr. 287-88). The JEDEC
chairman is responsible for “the business aspect of JEDEC, trying to make sure that we [JEDEC]
have office space, staff, relationships with other organizations, and to make sure that we take
care of the business aspects of the corporation itself.” (Rhoden, Tr. 286-87).

222. Des Rhoden isthe current Chairman of the JEDEC board of directors. (Rhoden,
Tr. 283).

223. The president of JEDEC is responsible for supervising the JEDEC staff, managing
the JEDEC budget, and implementing the policy directives of the JEDEC board of directors. (J.
Kelly, Tr. 1754). Prior to 2000, the JEDEC president did not have any supervisory
responsibilities for JEDEC steff. (J. Kelly, Tr. 1754-55).

224. John Kelly isthe president of JEDEC. (J. Kelly, Tr. 1750-51).

225. The EIA genera counsdl is*“the legal counsel for all of the operating units within
ElA, including JEDEC.” (J. Kelly, Tr. 1754).

226. The EIA general counsdl is the person responsible for interpreting EIA rules and the
JEDEC rules, including the JEDEC patent policy. (J. Kelly, Tr. 1813-14 (*anumber of questions
do arise from time to time about the patent policy of EIA and JEDEC, because that is part of --
and a very important part -- of the ground rules for the engineering function.”), 1939 (“Q: . ..
when either the staff or the committee leadership have interpreted EIA or JEDEC rules
differently than you, whose interpretation controls? A: Mine does.”); Sussman, Tr. 1348 (“Q. If
aparticipant at JEDEC had raised any questions, who would you refer that person to for more
precise answers on the patent policy? A. JEDEC legal counsel. None of us are lawyers.”)). Cf.
(J. Kelly, Tr. 2057-58 (Rambus never contacted EIA Legal Counsel concerning questions of
interpreting the patent policy)).

227. John Kelly has been the General Counsel of EIA since 1990. (J. Kelly, Tr. 1754).
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228. Today, JEDEC employs a staff of ten persons to facilitate the meetings of JEDEC
committees. (J. Kelly, Tr. 1792-93). During the early to mid-1990s, the size of JEDEC'’ s staff
was “considerably” smaller than the current size. (J. Kelly, Tr. 1795).

229. JEDEC' s current budget totals $2.2 million, approximately half of which covers
sdaries. (J. Kelly, Tr. 1800).

3. Committees and Subcommittees.

230. JEDEC isorganized into committees and subcommittees. (Landgraf, Tr. 1687
(“below the council are a series of committees which [the council] approve to exist”)). Each
committee or subcommittee has achairman. (J. Kelly, Tr. 1794 (“The members of each
committee and subcommittee elect from their membership a chairman and a vice-chairman.”)).

231. The JC-42 committee is concerned with developing standards for the memory
products. (Williams, Tr. 765-66 (The JC-42.3 membership consists of “[a]lmost all of the
DRAM memory companies, SRAM memory companies, logic companies, customers of memory,
aswell asinterconnect companies, such as socket manufacturers,” and testing companies.);
Rhoden, Tr. 288 (JC 42 is the committee responsible for devel oping standards relating to
memory devices.)).

232. The JC-42 chairman is responsible for coordinating all the activitiesin the JC-42
committee and subcommittees, including the scheduling of meetings. (Rhoden, Tr. 288).

233. The JC-42 committee had several subcommittees focusing on particular specialized
subject matters. (J. Kelly, Tr. 1769; Rhoden, Tr. 285 (JC-42 included subcommittees devoted to
DRAM (42.3), SRAM (42.2), memory modules (42.5), flash memory and other types of
programmabl e devices)).

234. JEDEC' s JC-42.3 committee devel ops the predominant standards relating to
dynamic random memory (“DRAM”) products. (Peidl, Tr. 4381 (JEDEC subcommittee JC 42.3
“standardizes the DRAM interfaces and the packages of DRAM generations.”); Rhoden, Tr. 283-
84 (* JEDEC isthe place where industry standards are set for the DRAM” industry.); Krashinsky,
Tr. 2773 (JEDEC sets memory standards for the industry); (CX2107 at 23 (Oh FTC Dep)
(“JEDEC is the committee which standardize all the standard products in the market.”);
MacWilliams, Tr. 4910-11 (Intel PC100 specification included programmable CAS latency and
programmabl e burst length because features were already in the JEDEC specification.)).

235. Inlate 1991, approximately 40-50 companies were represented on the JC-42.3

committee. (Rhoden, Tr. 340-41; JX0010 at 1-2 (minutes listing approximately 42 companies as
members of JC-42.3)).
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236. The JC-42 committee and its related subcommittees typically meet at least four
times per year. (Rhoden, Tr. 340 (“there are four regular meetings, once a quarter, and
depending upon the workload for the committee, the amount of work that we have to do, we
often times hold special committee meetings in between meetings, and so somewhere between
four and eight. In times of high activity, we will have eight meetings per year and almost always
havefive.”)).

237. Minutes of JC-42 committee and its subcommittees are prepared by, Ken McGhee,
astaff person. (Rhoden, Tr. 327).

238. The minutes of JC-42 and its subcommittees record the key decisions that are made
during the standard development process, including motions and votes. (Rhoden, Tr. 327-28).

D. How JEDEC Standards Are Made.

239. The standard devel opment process begins with discussions among the participants
at a JEDEC meeting concerning subjects that members may feel should be considered for
standards. (Rhoden, Tr. 406-07).

240. Typically, standardization at JEDEC involves a series of presentations. (CX0302 at
23; Williams, Tr. 772-73 (“[I]n order to get a point or feature to ballot, it required afirst
showing, which would happen at one meeting. Y ou would then go to a second showing at the
second meeting. Y ou could then at the end of the second showing request that the item or the
ballot -- the item be sent to ballot. The ballots would be issued. They would count the ballots at
the third showing.”); Rhoden, Tr. 406-07 (“ Our procedure that we follow inside of the JC-42
committee iswe typically have afirst presentation, then followed by -- after some review, follow
that by a second presentation.”)).

241. Standardization proposalstypically receive an item number after the first
presentation. (Calvin, Tr. 1025).

242. A presentation might generate other proposals to solve the same problem. (Rhoden,
Tr. 406-07 (“When someone has an idea that they'd like to bring into the committee, they will
bring in a presentation, and then we will make presentations, and based on the presentations.. . .
the committee may generate other discussions and may also generate the development of other
presentations for that matter.”); CX0711 at 2 (Crisp of Rambus discussing corrupting
SynchGDram proposals. “Desi made a comment at the end of the meeting that was in effect
request for some of the folks to withdraw their proposals. He reminded folks that there are alot
of variants being proposed; VRAM, SGRAM, frame buffers on a chip, etc.”)).

243. JEDEC entertains a number of proposals by members when working toward a
standard for a new device. (Rhoden, Tr. 415 (“[W]hen we're working on a particular device or
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whatever, there will be proposals that are made that come from usually a number of different
companies. Sometimes multiple proposals or multipleideas, if you will, come from a particular
company, but more often than not, it comes from a variety of companies. So, you will have
severa different proposals that will be made inside JEDEC as to what path we should take for
the next improvement cycle, if you will, of what we're working on”).

244, JEDEC members decide which of these ideas to pursue. (Rhoden, Tr. 415-416
(“Well, the differences of opinion are something that people have to investigate to see if
particular -- if the particular proposals are viable or if they -- it usually winds up being that
engineers themselves come up with the ideas, so they're almost always reasonable ideas, and it's
just a question of then deciding which path they're going to take.”)).

245. 1n some cases, discussions of possible features generate a survey ballot that requests
the membersto give their views concerning different solutions. (JX0028 at 6 (* SDRAM Feature
Survey Ballot”); Rhoden, Tr. 481 (“everything that shows up in asurvey ballot is either from a
presentation or from an earlier discussion that takes placein JEDEC.”), 516 (survey ballotis“a
collection of al of the topics that we had been discussing for some time, usually within JEDEC,
and at some point we would need to make decisions, basically get a sense of the committee to see
what path we would take moving forward.”); Calvin, Tr. 1032 (*| also remember discussion
before the survey was actually issued. Because thiswas an attempt to get a cross section from all
the members. . . this survey was aresult of trying to capture the top most things that were
necessary for SDRAM to continue to evolve. This had been discussed at numerous meetings
before, and many inputs were coming in”)).

246. Survey ballots are official JEDEC work. (Landgraf Tr. 1716 (*in aJEDEC
committee, there'salot of official work that is documented, and survey ballots are considered to
be official work.”); Sussman, Tr. 1419 (“Q: Does the patent policy apply to a survey ballot
based on your experience at JEDEC? A. And I've adready answered that basically yes, as soon as
possible in the discussion, we'd like to know.”)).

247. Following the conclusion of the second or subsequent presentations, the committee
decidesif it wants to create a ballot to vote on the substance of a proposed standard. (Rhoden,
Tr. 406-07 (after the second presentation “we would decide if we want to have a ballot or not
have aballot.”)).

248. JEDEC participants often had significant differences of opinion concerning the
development of a standard. These differences of opinion drove heated debates concerning the
merits of the various solutions to the technical challenges facing the JEDEC participants. (E.g.,
CX0711 at 14 (Regarding various proposals for SDRAM modules Crisp writes. “ Thiswas
argued quitealot . . . There was much wrangling etc and the conclusion is that they will all
huddle once again to work out the details’), 33 (Regarding an HSTL ballot Crisp writes:
“Another example of theflailing at JEDEC . Approximately three and a half hours was spent
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arguing about the resolution of the “No” ballots. The companies voting no are adamant about
their objections and it appears there isbasically an impasse”), 47 (Regarding a various pinout
proposals Crisp writes: “The same issues came up as well as the usual pin naming and ‘why
don’'t you move pin xxx to yyy location.” Usually someone out in the audience seems to have
some overwhelming reason why a particular pin should be in a particular position. Many timesit
really does not matter, but sometimesit does. But always there are strong opinions!”) (emphasis
added); CX0680 at 1 (Billy Garrett email from the September 1992 JC-42.3 meeting "Thisis not
to say that there are not active, heated discussions on features and functionality. There are. .
NEC tried to introduce a second showing . . . but even the request for balloting was turned down
due to severa technical objections."), 2 ("Precharge and Autoprecharge were not resolved. Lots
of disagreement on the effects on banks, and how autoprecharge will be done."); Rhoden, Tr.
434-35 (“if you give ten engineers a problem, you'll probably get 12 or 14 solutions, and the
same is true inside the discussions inside the committee. People were proposing a number of
other approaches to the same type of thing.”); Sussman, Tr.1380 (“1 had alot of arguing to do to
get the degree of programmable featuresinto the part.”)).

249. From timeto time, ballots failed or was put on hold in the JEDEC committees
because the committees did not reach a consensus. (JX0012 at 6 (“There was some discussion
on the package size, but no consensus was gained. The ballot failed.”), 12 (“ATT moved to put
the ballot on hold until the two sided high pin count package issue was resolved. . . . Maotion
passed”); JX0019 at 10 (*In conclusion, NEC wanted to table the ballot. Fujitsu made motion to
send it to Council. Motion failed for lack of a second. Hitachi moved to take it off hold and
send this ballot back to Committee. Apple seconded. The vote was unanimous.”); JX0026 at 5
(“Motion to send to Council by Cypress, Xerox seconded. The vote was 5 yes, 8 no. Mation
failed. The ballot was put on hold.”)).

250. Ballots also may be put on hold for other reasons, including unresolved patent
concerns. (G. Kelley, Tr. 2464-66 (“Because patent issues are amost terminal for aballot to
pass. If apatent issue comes up, unlessit's able to be resolved at the meeting, it will -- the ballot
will be put on hold or it will fail.”)).

251. On other occasions, after long debate, ballots passed because they represented
compromises that satisfied a mgjority, but not all, of the members. (JX0026 at 6 (“Micron: Vss
and VVdd pins at the end of the package are not that useful. Vddqg and Vssg can be organized
better around the Dgs. . . Committee responded to Micron that this has been discussed for over a
year. There are advantages and disadvantages of both implementations and this satisfies
most.”)).

252. If it preferred, a committee could pass items individually but place the individual
items on hold until an entire list of related items that were needed to define a single standard was
complete, and once that group of ballots was complete and passed, then together the committee
could motion them to go to council for publication. (G. Kelley, Tr. 2554 (discussing the process
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for standardizing SDRAM); see dso, e.g., JX0010 at 8-9 (V-PACK ballot failed due to patent
concerns)).

253. After aJEDEC committee approves a standard, the proposed standard is sent by a
ballot to the JEDEC board of directors, which then has to again by a consensus approve the ballot
in order for the proposal to become a JEDEC the standard. (J. Kelly, Tr. 1785 (“Once the
committee approves a standard . . .the proposed standard is sent by a ballot to the board of
JEDEC, which then has to again by a consensus approve the ballot to adopt the standard.”);
Rhoden, Tr. 406-07 (“if the ballot were to pass [the committeg], then we would move that ballot
perhaps on to the final review process, which would be a procedural review to make sure that due
process was followed at -- at that time it was the JEDEC Council, now it's the JEDEC board of
directors.”)).

254. JEDEC' s consensus-based process means that the board of directors will consider
any committee votes that were cast in opposition to the proposed standard. (J. Kelly, Tr. 1786
(“[t]he board will always discuss the fact that there are negative votes, particularly if there are
unresolved negative votes.”)).

255. JEDEC'’ s consensus based process often requires years in order to adopt a new
standard or change an existing standard. (CX0302 at 22 (* Complete process may take 2-3
years’); Polzin, Tr. 3977 (*JEDEC is open to any and all parties, so any and all parties have an
opinion and can contribute or delay, or everybody has avote, so it's not always the most
straightforward thing to get atechnical specification through. It's sometimes|long, laborious, and
you have to argue your points endlessly, probably much like Congress down the road, but it's
successful and it works.”); Peidl, Tr. 4453 (*JEDEC istraditionally avery slowly moving
consortium, and there's areason for that, because there's so many companies involved, it's
basically the whole industry that produces parts for the PC and the laptop and the server business,
so to try to reach consensus at JEDEC, based on my experience, have been incredibly hard and
tough. Inthe last decade, essentially there were only two standards that emerged for SDR and
DDR")).

256. During the standard development process, JEDEC prohibits members from public
discussion of committee deliberations. (G. Kelley, Tr. 2519 (“We specified that members were
only to talk about JEDEC work within their companies.”); CX0035 at 16)).

257. During the 1990s, JEDEC standards became more detailed. (CX0035 at 14-15
(“The work progressing on Synchronous DRAMS. . . is pushing our JC-42 scope- *. . .
development of technical information and standards pertaining to pinouts, operational
characteristics, test parameters, characterization and registration formats. . . If we do not do this,
then we cannot create common parts that are plug compatible at 100M hz operation and above. . .
So, in addition to the design framework, we now are filling-in the details with timing diagrams
that will impact, in agreater way, the chip design.”); G. Kelley, Tr. 2390 (“the level of technical



issues that we were dealing with [in 1992] on my DRAM pass-through was much greater than we
had handled historically.”)).

E. Why Companies Belong to JEDEC.

258. Formal standardization in the DRAM industry benefits the entire industry by
ensuring quality and reliability in the products. (Prince, Tr. 9016-17 (“when something comes
for formal standardization, it has the review of peersthroughout the industry. Everyone gets a
chance to review it and make comment, and if there are good and bad features, they can be
modified. And what ultimately comes out for the usersin the industry is the most adequate
device that the industry collectively can prepare.”)).

259. JEDEC isthe most important standard-setting organization for DRAMs. (CX0035
at 14-15 (“This JEDEC standardization process creates the structure from which all DRAM
designs begin. . . JEDEC isthe fulcrum for DRAM standards in Asia, the Americas and
Europe”); CX0419 (As of May 2000, “75% of the top 250 semiconductor manufacturers [were
JEDEC] members, representing 80% of semiconductor sales. An estimated 90% of
semiconductor standardsin use are JEDEC standards.” ); Rhoden, Tr. 283-84 (“JEDEC isthe
place where industry standards are set for the DRAM” industry); Prince, Tr. 9016 (“JEDEC isthe
primary standardization body for RAMS.”), 902122 (recalling only one RAM standard that was
not formally standardized in either JEDEC or |EEE); Sussman, Tr. 1364; CX2773 at 9 (JEDEC
standards are included in Micron’sinternal “Designer’s Toolbox.” web application.); CX2334 at
25 (“Pros’ of DDR include fact that it is an open standard); CX2297 at 79 (“DDR SDRAM . . .
Strong Points. . . JEDEC standardization in 1997.”); CX0302 at 7 (JEDEC isthe “World Leading
technology standards association.”), 16 (“Global JEDEC standards usage has skyrocketed.”), 17
(“If you are not [at JEDEC], your competition may be deciding your future.”); Peid, Tr. 4384
(“JEDEC's standards were the only source for our own specifications, meaning that . . . Infineon
chip specifications were entirely directed towards the -- 100 percent compatibility towards the
JEDEC specifications.”), 4386 (“If we wouldn't have produced a chip that would not comply to
the JEDEC specification, it would have not been able to work at the PC, at the server, at the
laptop platforms at HP, IBM and all our other customers because of noncompliance issues,
nontechnical issues, and we essentially would not have been able to sell anything”); (CX2080 at
194 (Karp, Micron Dep.) (“JEDEC’ s abunch of competitors. They are not people that
particularly like each other. They are there because they have to be there because it’ s part of —
it's part of the business.”)).

260. JEDEC standards are very valuable to manufacturers. (CX0707 at 1 (Geoff Tate
writes: “JEDEC isabid deal to them [Samsung] because it [JEDEC] represents the big users.”);
Peidl, Tr. 4384 (“JEDEC's standards were the only source for our own specifications, meaning
that . . . Infineon chip specifications were entirely directed towards the -- 100 percent
compatibility towards the JEDEC specifications.”), 4386 (“If we wouldn't have produced a chip
that would not comply to the JEDEC specification, it would have not been able to work at the
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PC, at the server, at the laptop platforms at HP, IBM and all our other customers because of
noncompliance issues, nontechnical issues, and we essentially would not have been able to sell
anything”); Bechtelsheim, Tr. 5790 (monitored JEDEC’ s progress on SDRAM standard because
“it was a prerequisite for, in my mind, for the memory manufacturers to actually produce and
manufacture these JEDEC-compatible parts.”); Williams, Tr. 763 (Micron’s customers “require
that they are able to buy products from multiple sources and that these products interoperate, and
JEDEC isthe body that sets those standards.”); (CX2107 at 23 (Oh, FTC Dep) (“JEDEC isthe
committee which standardize all the standard products in the market.”)).

261. JEDEC standards are valuable to customers because customers require competitive,
effective devices with a competitive and reliable supply. (Landgraf, Tr. 1692-93 (“the utility of a
[JEDEC] standard . . . isthat from HP's perspective, we were alarge user of memories, and we
wanted to use the most competitive and most effective devices available, and we wanted them
available from a number of suppliers. . . . So, we have awide supply. We aso havea
competitive supply that -- the more suppliers you have, the better your selection isfor -- and
more competitive supply base you have. We aso had assurance of supply going forward. HP --
many of HP's products are supported for afive to seven, maybe ten-year product life cycle, and in
some cases that exceeds the manufacturing cycle for some suppliers, and so we -- by having a
standard, we would have a greater chance of having continuity of supply for any timein
production or even in support life.”); G. Kelley, Tr. 2387-88 (“The DRAM isthe largest single
semiconductor used in [IBM], and the DRAM is probably the one that we spent more money on
than any other. One of the redlities of the DRAM, because of its proliferation, is that it must be
low cost. To below cost, it must be available for many suppliers, and it must be interchangeable
from those suppliers, which means | can plug a component out from one supplier and plug the
component in from another and they work equally well.); Heye, Tr. 3635-36 (“Q: Do you have an
understanding as to why Apple chose to send a representative to the JEDEC memory committee?
A:Yes. . ..intheearly nineties, Apple was the largest consumer of semiconductorsin the world
outside of IBM. . .. So, when you'rein that kind of volume in the '90s, you have got to ride the
commodity curve. And by that | mean you have to ensure that your products, that is commodity
parts, are using the parts that are the highest available lowest cost parts. . . . And so we had a
person whose job was not only to be amember of JEDEC, but he would go literally around the
world, I think at least twice ayear, and talk to every memory vendor to understand the memory
roadmaps.”), 3716-17 (“AMD's use of open standardsis absolutely critical for successin the
marketplace.”); Wagner, Tr. 3829 (“[nVidia] originally got involved with JEDEC, partially on
request from memory vendors. We had -- we were making requests of them for certain features
that JEDEC was trying to eliminate, they encouraged usto participate in JEDEC to ensure that
those features didn't get dropped from the standards. So, we got involved at that point.”); Peidl,
Tr. 4409-10 (understood from discussion with customers concerning JEDEC standards that
customers “were looking essentially for two major features. . . multisourcing [and] . . .
interoperability.”)).

262. JEDEC standards are valuable to third-party enablers. (Calvin, Tr. 999-1000
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(“because of the standardization effort there, obviously anything that [Intel] wanted to use or
make use of in the future, we wanted to be able to influence the direction, as well asto be able to
understand what we would be getting as the part involved. So, [Intel] had a strong interest in
knowing and being part of that development activity.); Polzin, Tr. 3973 (“AMD views the
JEDEC standards process as crucial to its business. JEDEC allows manufacturersto all design to
a common standard and basically enables the commodity marketplace. Everybody is designing
compatible parts at the lowest possible cost competing on manufacturing cost.”)).

263. Customersinsist on buying only JEDEC-compliant parts. (Peid, Tr. 4409 (“The
customers wanted to ensure that their systems, their platforms and servers, laptops and desktops,
were sold at the best price and the best delivery situation, so they were looking essentially for
two major features. One was the multisourcing, which JEDEC is ensuring. Because of the
specified interface, they make sure that you have several DRAM vendors and several other
vendors because they're al working towards the same interface. And the second issue isthe
interoperability. They of course wanted to make sure that our parts work together with all the
other components in the system.”); Becker, Tr. 1152-53 (“Q: Do you have an understanding as
to why it is you only manufacture JEDEC-compliant products, DRAMS? A. My understanding
isthat that's all our customers are willing to buy. We talked about the DRAMs | manufacture as
being acommodity product. Our customers, customers like Dell, IBM, Compaq, they're
interested in buying DRAM modules or components from [Infineon], but not just [Infineon].
They want to be able to buy [Infineon] parts or Samsung's parts or Micron's part and use them
interchangeably, and through the standards process, they get that benefit.”); Sussman, Tr. 1363
(“Q. Haveyou ever had any customer indicate to you that they would only accept a
JEDEC-compliant part for a particular application? A. | think we have had some military
programs that they were insisting in their documents that they needed to be JEDEC standard.”);
Bechtelsheim, Tr. 5790 (monitored JEDEC’ s progress on SDRAM standard because “it was a
prerequisite for, in my mind, for the memory manufacturers to actually produce and manufacture
these JEDEC-compatible parts.”); ( CX2054 at 47-48 (Mooring, Infineon Dep.) (DRAM
customers like Hewl ett-Packard, Apple, and Sun told Rambus “we only use memories approved
by JEDEC.”); CX2079 at 117-18 (Mooring, Micron Dep.) (DRAM customers like Sun, Hewlett-
Packard, Apple, and Compaq told Rambus “we don’t use non-JEDEC standard memories’), 118
(“ inthe DRAM business, the only standard is JEDEC.")).

F. Members of the Industry Under stand the Importance of JEDEC.

264. Even Rambus recognized the importance of JEDEC. In 1996, shortly after it
withdrew from JEDEC, Rambus considered initiating a standards-rel ated organization that it
would control called “REDEC.” (CX0902 at 1 (“We' d be responsive and open to their inputs,
but it would be us making the real decisions’), 2 (“Get them away from Jedec and participating
inour ‘JEDEC.”); CX0903 at 1 (“Thisis about pacification of our partners, pure and simple.”)).

265. Although Rambus wanted to give the group the veneer of an open standards
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organization, Rambus fully intended to continue charging royalties for intellectua property
generated by REDEC. (CX0902 at 1-2 (“My belief isthat the name should NOT contain
Rambus, and should contain the words ‘ open standard'. . . First, we want royalties on what we
do. .. All IPisshared. We get royalties.”); CX0903 at 1-2 (“what should our answer to JEDEC
be? First of all it would be beneficial if it were designed to give our partners aforum that they
can participate in that makes them feel that they are as much in control of their own destiny as
they currently are with JEDEC. | am not sure from a practical perspective how we could effect
that and still remain in an ownership position with out patent rights. . . .Open standards seem at
odds with our business model.”)).

266. Intel’s PC-100/133 specifications adopted the JEDEC SDRAM standard and added
parametric details. (Peidl, Tr. 4411 (“Intel's PC100 and PC133 specification essentially described
some additives or addendums to the synchronous DRAM spec and it was JEDEC specification
and it was later on added into the JEDEC specifications,” and no inconsistency between the
JEDEC standard and the Intel specification); Shirley, Tr. 4139-40 (“ The Intel PC-100
specification added what | would call asalow level of detail about additional speed grades and
additional current requirements that they saw as important to their use of our memory
products.”); MacWilliams, Tr. 4887 (“when [Intel] did the PC100 application, we made sure it
was backwards compatible with the 66 megahertz”), 4906-07 (“PC100 was the effort by Intel to
try and make the 100 megahertz SDRAM that met a spec referred to as PC100.”)).

267. DRAMSs produced in compliance with JEDEC standards have dominated the
DRAM industry for the past decade. (CX0419 (Asof May 2000, “75% of the top 250
semiconductor manufacturers [were JEDEC] members, representing 80% of semiconductor
sales. An estimated 90% of semiconductor standards in use are JEDEC standards.” ); CX0302 at
16 (“Global JEDEC standards usage has skyrocketed.”), 17 (“If you are not [at JEDEC], your
competition may be deciding your future.”); Peid, Tr. 4384 (“JEDEC's standards were the only
source for our own specifications, meaning that . . . Infineon chip specifications were entirely
directed towards the -- 100 percent compatibility towards the JEDEC specifications.”), 4386 (“1f
we wouldn't have produced a chip that would not comply to the JEDEC specification, it would
have not been able to work at the PC, at the server, at the laptop platforms at HP, IBM and all our
other customers because of noncompliance issues, nontechnical issues, and we essentially would
not have been able to sell anything”); see DX0141; DX0219).

268. Paragraphs 268 to 299 are unused.
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[11.  JEDEC’sPurpose and Rules Are Designed to Develop Open Standards, Free of
Hidden Intellectual Property Rights.

A. JEDEC IsDevoted to Open Standards.

300. The goa of JEDEC isto develop open standards. (CX2957 at 2 (Declaration of
Joel Karp) (“My understanding of the EIA patent policy is that standards promulgated by
standard-setting groups are ‘open’ standards’); CX0419 (“JEDEC standards are open (in terms of
IP licensing)”); CX0449 at 2 (“JEDEC’ s core business is the development of open standards.”);
CX3089 at 13-14 (“one of the goals of setting open standards isto prevent asingle entity from
stifling competition”); Appleton, Tr. 6328 (JEDEC’ s “purpose is to develop an open standard [to
which] companies and customers would have access. . . in order to develop their products’);
Bechtelsheim, Tr. 5781-2, 5785 (“stated goal isto develop open industry standards’); Calvin, Tr.
995-96; Rhoden, Tr. 301, 536 (“the fundamental premise inside JEDEC is open standardization);
J. Kdlly, Tr. 1776-78 (“those [open standards] are the only kinds of standards that JEDEC
generates’), 1782, 1787; Sussman, Tr. 1325; Williams, Tr. 761 (JEDEC creates “open
standard[ ] that everybody can use’)).

301. Open standards are free from hidden or restrictive intellectual property rights.
(CX0903 at 2 (Richard Crisp writes: “The job of JEDEC isto create standards which steer clear
of patents which must be used to be in compliance with the standard whenever possible.”);
CX0449 at 2 (*Open standards by definition are free of restrictive intellectual property (or ‘1P’)
rights’); (CX2059 at 90 (Karp, Infineon Dep.) (“open is distinguished from something that’s
proprietary”); J. Kelly, Tr. 1777, 1898-99 (“EIA does not endorse a standard that contains hidden
IP"); G. Kelley, Tr. 2393-96 (“first requirement was to avoid patents’); Kellogg, Tr. 5041-42;
Rhoden, Tr. 536, 637; Tabrizi, Tr. 9118).

302. Open standards uphold the antitrust laws by ensuring that standards are free of
discrimination and do not lead to monopolization. (CX0202 at 6 (basic rules prohibit activity
that could violate the antitrust laws); CX0204 at 5 (EIA programs “shall not be proposed for or
indirectly result in. . . restricting competition, giving a competitive advantage to any
manufacturer, excluding competitors from the market. . .”); CX0302 at 9; J. Kelly, Tr. 1781-82
(open standards are not used to enhance market power); Rhoden, Tr. 302-03)). See also CX0711
at 16 (Richard Crisp email from JEDEC meeting stating “The meeting opened with alot of
controversy regarding Patents. . . Micron says the policy exists due to anti-trust concerns. That if
agroup of companies wanted to keep out competition they could agree amongst themselves to
standardize something that is patented and not license those that they do not want to compete
with.”)).

303. Open standards lower costs by avoiding patents and royalties. (G. Kelley, Tr. 2396

(“first requirement was to avoid patents’); Lee, Tr. 6595-96 (“Therewas aso apolicy . . .totry to
avoid the use of patents, when possible, in defining a standard”); Peid, Tr. 4476; CX2107 at 136-
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38, 158-60 (open standards important for cost-effectiveness) (Oh, Dep.); CX2297 at 79 (DDR
DRAM strong points: “Open architecture without royalties or fees.”)). See also CX0013 at 30
(“Problemsin Intellectual Property - Some participants may look for commercial advantage.

L ate disclosure close to market interaction. Failure to indicate a patent is filed, pending or
awarded . . . - Some participants might vote differently or develop different but equivalent
standards if royalties were identified in the beginning as an objective.”); CX0711 at 44 (Richard
Crisp noting that Micron cited patents as reason for its “No” vote.); Heye, Tr. 3731 (“ The second
concern was a possible cost disadvantage we might incur in the infrastructure due to the
incremental royalty fees")).

304. Open standards help ensure the use of the standard. (G. Kelley, Tr. 2398-99 (failure
to disclose could block standard); Landgraf, Tr. 1694 (“worst thing to have” is a system you
cannot produce because of infringement.)). See also CX0711 at 16 (Richard Crisp email from
JEDEC meeting stating “The meeting opened with alot of controversy regarding Patents. . .
Micron says the policy exists due to anti-trust concerns. That if agroup of companies wanted to
keep out competition they could agree amongst themselves to standardize something that is
patented and not license those that they do not want to compete with.”), at 187 (Richard Crisp
writes: “SSTL passed 30/0 and was sent to council. However Hitachi stated that they had a
patent relating to it. This created abig ruckus. The major thrust of the criticism of Hitachi was
that they waited until the ballots had been passed before mentioning that they had a patent™)).

B. JEDEC Operates Pursuant to Rules Which Govern Its Standar d-Setting
Activities.

305. Between 1991 and 1996, JEDEC was apart of EIA. (J. Kelly, Tr. 2075).

306. During the time when JEDEC was a part of EIA, the standard setting activities of
JEDEC and other parts of EIA were governed by the written rules of the EIA aswell astheir own
specific manuals and rules. (J. Kelly, Tr. 1824).

307. ElA’sbasic rulesrelating to standard setting activities are found in the EIA Legal
Guides, aswell asin EP-3, EP-7. (CX0202 at 6; CX0203A at 20, CX0204 at 5, JX0054 at 8-9; J.
Kelly, Tr. 1824-25).

308. Therulesof JEDEC are provided in the EIA Legal Guides, EIA Manuals, and the
JEDEC Manual of Organization and Procedure. (CX0202; CX0204; CX0203A; JX0054;
CX0205; CX0205A; CX0208; J. Kelly, Tr. 1824-25 (citing EP-3, EP-7 and EIA Legal Guides)).

309. EIA rules and JEDEC rules concerning disclosure and licensing of patents are
consistent. (J. Kelly, Tr. 1915-16 (“I'm not aware of any conflicts between the JEDEC rules and
the EIA rules’), 1919-20 (*I think that those terms were used interchangeably, EIA patent policy
and JEDEC patent policy.”)).
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C. JEDEC Participants Must Act in Good Faith.

310. From 1991 to 1996, and continuing through today, EIA Basic Rule 1 required
EIA/JEDEC participantsto act in good faith. (CX0202 at 6 (Basic Rule 1); CX0204 at 5;
CX0449 at 4; J. Kelly, Tr. 1840-41 (“[T]his provision is designed to prevent companies from
acting in bad faith in connection with standard-setting activities’), 2053-55 (“all participants are
under a duty under the EIA Legal Guidesto act in good faith”; “clearly there are no intended
loopholes’); CX2058 at 431 (Meyer 12/14/00 Dep.) (expected that JEDEC members, including
Rambus, would act in good faith); Rhoden, Tr. 306-07; Sussman, Tr. 1330-32; Crisp, Tr. 2946-
47, McGrath, Tr. 9272).

311. Good faith imposes a duty on participants in EIA and JEDEC activities to
familiarize themselves with and abide by the letter and the spirit of the patent policy. (CX0449
at 4; J. Kelly Tr. 2053-54 (“the patent policy is supposed to be complied with not just in terms of
its written letter but also in terms of the spirit of the patent policy”)).

312. Good faith requires fair treatment of other participants, trust, and honesty. (CX0449
at 4 (rules are “ designed to promote openness, good faith, and fair dealing in the devel opment of
standards.”); J. Kelly, Tr. 1841 (*[C]ompanies need to participate in the process openly and
honestly and fairly and in good faith and not in bad faith, because bad faith undermines the
confidence of everyonein the process.”); G. Kelley, Tr. 2397 (*my mind translated [good faith]
to fair treatment for all members’); Rhoden, Tr. 305-06 (“The term "good faith" as used in [the
Legal Guides] isthat the people. . . are coming under the premise that they're going to . . . work
toward the benefit of the end user of the industry itself, and operating in good faith means that
you would expect other people to do the same thing.”); Sussman, Tr. 1330 (“Good faith, we're all
competitors, we're al about ready to dice each other in the marketplace, but seeing we're talking
about or about to talk on intellectual property, | trust you to do something, and | expect that same
set of trust back.”)).

313. Bad faith undermines the standard-setting process. (J. Kelly, Tr. 1841-42 (*bad
faith undermines confidence of everyonein the process’), 1846-48 (discussing example of bad
faith by deliberately shielding representative from patent information); 2134-35 & 2167-68
(discussing example of bad faith by trying to stall standardization process); G. Kelley, Tr. 2523-
24 (planting a press story concerning dissension in JEDEC is bad faith and “undermines the
JEDEC process.”)).

314. EIA and JEDEC must rely on the good faith of participants in the process to surface
patent issues. (J. Kelly, Tr. 1836-37 (EIA relies on “the participants in the process to surface
patent issues to our attention, and when those are surfaced, then we identify them in the standard,
but if we don't know, we're not in a position to go out and find out either through the U.S. PTO
or otherwise what intellectual property may be there.”)).

-41-



D. JEDEC Standard Setting IsNot to be Conducted in a Manner That Would
Result in Anticompetitive Effects.

315. Between 1991 and 1996, and continuing through today, Basic Rule 5 required that
EIA/JEDEC activities “not be proposed for or indirectly result in . . . restricting competition,
giving a competitive advantage to any manufacturer, [or] excluding competitors from the
market.” (CX0202 at 6; CX0204 at 5; J. Kelly, Tr. 1842-44, 1848-49 (discussing example of bad
faith that could lead to patent royalties on television sets); CX0711 at 16 (Richard Crisp email
from JEDEC meeting stating “The meeting opened with alot of controversy regarding Patents. . .
Micron says the policy exists due to anti-trust concerns. That if agroup of companies wanted to
keep out competition they could agree amongst themselves to standardize something that is
patented and not license those that they do not want to compete with.”); CX1958 at 12 (“Two
possible theories of non-enforcement [of patents]:. . . 2) Antitrust?’), 21 (discussing
monopolization in context of standard-setting activities)).

E. JEDEC Participants Must Comply With Patent Disclosure and Licensing
Assurance Rules Intended to Ensure Open Standards.

1 The Patent Rules Are Intended to Foster Free Use of JEDEC Open
Standards.

316. Between 1991 and 1996, and continuing through today, JEDEC has ensured that its
standards were open through the JEDEC patent policy. (CX0449 at 2; J. Kelly, Tr. 1908 (“If
there’ s no disclosure, then there’ s no opportunity to request the assurances’); G. Kelley, Tr.
2398-99 (prevent IP from “blocking” standards), 2475 (discussing letter to Texas Instruments
concerning Quad CAS issue (CX2384) and the need to prevent development of mediocre
standards); Landgraf, Tr. 1694 (“the purpose of the patent policy isto disclose and make sure that
standards do not have any conflicts down the road with their potentia use.”); Lee, Tr. 6598 (“the
general goal [of the patent disclosure policy] was to develop a standard that was free from
encumbrance from patents, and so the purpose to disclose it was to be able to allow the
committee to avoid the use of patents and incorporating them in the standard.”)).

317. Early disclosure provided JEDEC participants with the opportunity to choose a
different, but equivalent path for the standard. (CX0903 at 2 (Richard Crisp writes: “The job of
JEDEC isto create standards which steer clear of patents which must be used to be in
compliance with the standard whenever possible.”); CX0711 at 187 (Richard Crisp writes:
“SSTL passed 30/0 and was sent to council. However Hitachi stated that they had a patent
relating toit. Thiscreated abig ruckus. The major thrust of the criticism of Hitachi was that
they waited until the ballots had been passed before mentioning that they had a patent”); CX0013
at 30 (“Problemsin Intellectual Property - Some participants may ook for commercial
advantage. Late disclosure close to market interaction. Failure to indicate a patent isfiled,
pending or awarded . . . - Some participants might vote differently or develop different but
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equivalent standards if royalties were identified in the beginning as an objective.”); CX0711 at
44 (Richard Crisp noting that Micron cited patents as reason for its“No” vote.); CX3005 at 1
(“We [Toshiba] understand from Micron and Cyrix there is also concern on the infringement of
Intel’s burst patent . . . apin was dedicated to burst mode, making it selectable, to side step the
patent issue.”) (emphasis added); CX0083 at 5-6 (two ballots were put on hold pending
resolution of status of patent owned by Sun Microsystems.); Sussman, Tr. 1343 (“The earlier
that we have the information that something may have some IP on it, the better it turns out to be,
so we don't waste time talking of thisrather than an alternate.”); Landgraf, Tr. 1693-94 (“The
policy, as | understood it, was that if you as a member of JEDEC knew of a patent or application
for a patent that would potentially be impacting the standard or proposed standard, you were to
disclose it to the committee for -- for consideration so the committee could decide to either
modify the standard proposal. . . so that it did not infringe with the application or the patent.”)).

2. JEDEC Participants Must Disclose Patents or Pending Patents That
Might Belnvolved In The JEDEC Work.

318. The JEDEC patent policy contains two distinct parts. First, al participantsin the
process are subject to a mandatory duty to disclose intellectual property that might be involved in
the work of the committee. Second, the chairperson of the meeting has a duty to to ensure that
no known patented or patentable material isincluded in a JEDEC standard unless the committee
has received advance, written assurance from the owner of the intellectual property to that the
owner will license the intellectual property for free or on reasonable and non-discriminatory
terms. (CX0208 at 19; CX0208A at 19 (copy of 21-I Manual produced by Rambus); CX2076 at
80-81 (Brown Infineon Dep.) (*any members who are aware of any patent position or potential
patent positions on the material should and are obligated to reveal that to the committee at that
time.”); CX2191 at 8 (JEDEC policy isto not standardize patented items without fair licensing;
all participants are requested to reveal patents)).

319. The JEDEC patent disclosure policy is that:

“The Chairperson of any JEDEC committee, subcommittee, or
working group must call to the attention of all those present the
requirements contained in EIA Legal Guidelines, and call attention
to the obligation of all participants to inform the meeting of any
knowledge they may have of any patents, or pending patents, that
might be involved in the work they are undertaking.”

(CX0208 at 19; CX0208A at 19) (emphasis added); (J. Kelly, Tr. 1837-38 (The EIA/JEDEC
patent policy “requires an early disclosure of intellectual property; that is, patents or patent
applications that are or may be related to the work of a standard-setting committee. And then
once the disclosure -- the early disclosure is made, if the patent owner iswilling to give
reasonabl e assurances that | aluded to earlier, that is, reasonable and nondiscriminatory licensing
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terms or without charge.”); Rhoden, Tr. 307 (“The JEDEC patent policy is essentiadly if you have
IP, IP that may relate to any of the discussions that are going on inside JEDEC, that you are
required to disclose that I P to the people who are participating.”); Lee, Tr. 6595-96 (“[T]here was
arequirement to disclose patents or patent applicationsin progress to the committee if the work
that they were doing may relate or if the patent may relate to the work the committee was
doing.”); Sussman, Tr. 1333 (*Q. What is your understanding of the JEDEC patent policy that
was in effect from the 1991 to '96 time period? A. Basically, if you have IP, you are to inform
the group of that IP.”); Landgraf, Tr. 1693-94 (“ The policy, as| understood it, was that if you as
amember of JEDEC knew of a patent or application for a patent that would potentially be
impacting the standard or proposed standard, you were to disclose it to the committee. . . so the
committee could decide to either modify the standard proposal. . .so that it did not infringe with
the application or the patent, or the committee would then ask . . . the owner of the patent . .
.whether they would comply with the JEDEC policy, which had to do with granting licenses
either freely to all applicant requesters or offer the patent on reasonable terms and conditions. In
anutshell, that was the policy.”), 1702 (“when | first joined JEDEC, [the manual containing the
patent policy] was at Revision |, and subsequent it was revised to Revision J, but Manual 21-I is
the standards and policies.”); Williams, Tr. 771 (“if somebody had a patent or pending patent
based upon the work that was being discussed at JEDEC, that there needed to be disclosure of
sufficient information so that the council or the committee could determine whether or not what
was being discussed was actually implied in the patent.”), 790 (“I don't know exactly what the
JEP stands for, but it isamanual that guides the policies of JEDEC, how the JEDEC ought to
operate.”); CX2076 at 80-81 (Brown Infineon Dep.) (“whenever material comes up in the
committee for discussion and for voting, any members who are aware of any patent position or
potential patent positions on the material should and are obligated to reveal that to the committee
at that time.”); Calvin, Tr. 1004 (“anyone who was aware of patend - - patented items, that could
affect policy, had an obligation to bring that awareness to the group.”)).

320. The JEDEC patent disclosure rule applied not only to issued patents, but also to
patent applications and anything in the patent process. (CX0208 at 19; CX0208A at 19; JX0014
at 25; CX0306 at 1; CX0042A at 7 (Townsend memo produced by Rambus referring participants
to “existing rules of EIA governing patentable matters) (emphasis added); CX2957 at 2
(Declaration of Joel Karp) (“contrary to industry practice and understanding for an intellectual
property owner to remain silent during the standard-setting process — and then after a standard
has been adopted and implemented — |ater attempt to assert that itsintellectual property covers
the standard”) (emphasis added); CX2059 at 150-51 (Karp, Infineon Dep.) (verifying veracity of
declaration); Calvin, Tr. 1006-07 (clear about fact that patent applications were required to be
disclosed); Kellogg, Tr. 5024; J. Kelly, Tr. 1869-70; 1886-88 (term “patent” included patent
applications), 1893-94, 1896-97 (“ The industry probably moves even more quickly, particularly
in high technology industries like the ones that EIA works with, and frequently patent
applications move at a measured pace through the patent application policy to the issuance of
final patents. So, if the work of the committee was held up, in effect, by the condition that only
issued patents needed to be disclosed, then the standard development process could reach a very



late stage or, in fact, already be concluded by the time a patent finally issued and there was
disclosure that the patent was required to comply with the work by the committee on the standard
under development, and that would produce exactly the same kind of anti-competitive result that
we're trying to prevent by the disclosure.”); G. Kelley, Tr. 2406-07 (“patent” as used by Mr.
Townsend meant “an issued patent that was available from the patent office, patent applications
that were being worked on with the patent office, and items that were probably going to become
patents.”), 2689 (“1 would have thought that that new member would understand that it included
patent applications from the beginning because we were dealing with patent applications from
that new member's beginning and was clearly an issue at my meetings.”); Landgraf, Tr. 1695-96
(“As soon as amember knew that they had -- either they had a patent of their own or applications
or even athird party's patent or application, if you knew that and it was touching on some
element of the standard or proposed standard, you were supposed to disclose that to the
committee so that the committee has the earliest possible time to make changes or to have patent
policy compliance.”); Lee, Tr. 6595-96 ("the patent policy had afew aspectsto it. First of al,
there was a requirement to disclose patents or patent applicationsin progress to the committee if
the work that they were doing may relate or if the patent may relate to the work the committee
was doing. There was also apolicy, as| understand, to -- to try to avoid the use of patents, when
possible, in defining a standard."); CX2057 at 211-12 (Meyer 12/13/00 Dep.) (understood that
“patents’ included patent applications); Rhoden, Tr. 307, 317-21 (“patent” has always been
applied to anything in the patent process), 336 (* patentable” includes whether or not a patent has
been applied for), 618-19, 626-27; Sussman, Tr. 1333-34 (“issued patents, patent applications. . .
if you were about to apply for a patent”), 1342 (understood in 1981 or 1982 that patent policy
required disclosure of patent applications); Williams, Tr. 771 (“ patent or pending patent”), 909-
11); CX2076 at 80-81 (Brown Infineon Dep.) (“Issued patents and pending patent material”);
McGrath, Tr. 9272-73 (*JUDGE McGUIRE: But aso thisobligation to act in good faith, did
that incorporate the idea of disclosing patent applications as they were being developed? THE
WITNESS: Yes, it would.”); (CX2054 at 165 (Mooring, Infineon Dep.)). [note: R objection
pending] (“if [Manual of Organization and Procedure 21-1] was the valid document, then there
would be requirement to disclose applications.”)).

321. The EIA/JEDEC patent policy did not change during the 1990s. (J. Kelly, Tr. 1920
(since 1990 “sometimes the words have changed, but the substance has not.”)).

322. The EIA Legal Guides prohibit the sharing of future plans at EIA sponsored
meetings. (CX0202 at 4). Thereis no tension between the prohibition on discussing future plans
and the requirement to disclose patent applications that might relate to JEDEC standards. (J.
Kelly, Tr. 1989 (“I don't see that there's any tension there at al.”). The future plansthat are
subject to the prohibition in the EIA Legal Guides are discussions of plans that would result in a
violation of the antitrust laws. (J. Kelly, Tr. 1989 (‘ T]he future plans that were referred to in the
EIA Lega Guides are discussions that could result in conduct prohibited by the antitrust laws.”)).
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3. DisclosureisMandatory.

323. Membership in JEDEC isvoluntary. (J. Kelly, Tr. 1966 (“ The entire processis
voluntary, and as a voluntary standards development organization, we really don't have the power
to impose sanctions against members who don't comply with the policy.”); Rhoden, Tr. 615
(“participation in the committees is always voluntary.™)).

324. Once amember joins JEDEC, however, the obligations that participants assume are
mandatory requirements of participation. (CX0208 at 19 (“the obligation of all participantsto
inform the meeting of any knowledge they may have of any patents, or pending patents that
might be involved in the work they are undertaking”) (emphasis added); J. Kelly, Tr. 1903-04
(“isit optional on the part of someone with knowledge of a patent or patent application to
disclose or not disclose, the answer is absolutely no, it is not optional”), 1979 (“any time a
participant has knowledge of relevant intellectual property, patent or patent application, that is or
may be required to comply with the work underway, then that participant has an absolute duty to
discloseit.”); Lee, Tr. 6595-96 (“there was a requirement to disclose patents or patent
applications in progress to the committee if the work that they were doing may relate or if the
patent may relate to the work the committee was doing.”); Rhoden, Tr. 319, 615 (disclosureisan
obligation); Sussman, Tr. 1346 (“Q. Again, based on your experience, did you view this patent
disclosure policy we have been discussing as a voluntary option or was it a mandatory
requirement on JEDEC members? A. It'srequired.”); CX2057 at 200 (Meyer 12/13/00 Dep.)
(disclosure is an abligation); CX0711 at 188 (Richard Crisp noting that “ So the conclusion |
reach here is that we can abide by the patent policy on acase by case basis. . . Aslong aswe
mention that there are potential patent issues when a showing or ballot comes to the floor, the we
have not engaged in ‘inequitable behavior. . . The things we should not do are to not speak up
when we know that thereis a patent issue.”)).

4, The Disclosure Obligation Does Not Include A Duty to Conduct a
Patent Search.

325. EIA and JEDEC did not require members to conduct patent searches. (J. Kelly, Tr.
1869-70, 1966-67; G. Kelley, Tr. 2457-58 (IBM did not agree to provide alist of patents because
IBM was concerned that bringing alist to JEDEC might erroneously be construed as a complete
catalog of IBM patentsin a particular area); Williams, Tr. 895-96 (discussing IBM’ s statement);
CX2057 at 193 (Meyer 12/13/00 Dep.)). Seealso (RX1712 at 8 (no duty to search under ANSI
Guidelines)).

326. From time to time, however, JEDEC participants made requests for other
participants to clarify their companies patent position relating to specific items. In these
instances, participants fulfilled their obligations under the patent policy by acting in good faith.
For example, at the May 1992 JC-42.3 meeting, patent issues were raised concerning Hitachi’s
LOC package proposal. Hitachi’ s representative, Mr. Tabrizi, did not know about the patent, but
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promised the committee that he would check onit. (CX0034 at 8). At the July 1992 JC-42.3
meeting, concern about patent coverage was noted relating to a Hitachi presentation. (JX0013 at
13). At the September 1992 JC-42.3 meeting, Hitachi noted that it did not have a patent on the
proposal. (CX0042 at 9). Ultimately, JEDEC chose a different path to develop the standard
because of the difficulty in reviewing the patent issues on the matter. (JX0015 at 4).

327. Similarly, among the patent matters discussed at the March 1993 Committee
meeting was an inquiry made to IBM concerning whether IBM would disclose to the Committee
all patents and patent applications held by the company worldwide. (G. Kelley, Tr. 2449-50;
JX0015 at 6). Because of the breadth and difficulty of the company-wide search that would be
required for such alisting, there was arisk that any such listing would be incomplete and
misleading, therefore IBM stated that it would not undertake such alisting. (G. Kelley, Tr. 2450-
51).

328. Despite the fact that IBM was under no duty to search its patent portfolio, IBM
representatives agreed to inform the JC-42 committee of any relevant patents, patent applications
or items in the patent process of which they were aware, and to investigate IBM’ s position with
respect to any patent that other JEDEC participants could describe. (G. Kelley, Tr. 2450-51
(“they were asking me to provide the committee with alist of all issued patents and patent
applications, and | was warning the committee that that was not something that | could do. It was
just not a possible task for me to know what was going on all over the world for the IBM
Corporation. | then went on to promise the committee that | would alert the committee to any
information that | had that applied to the JEDEC task at hand and if a question came up, | would
get them information on any patent that they could describe to me.”); Kellogg, Tr. 5024-26 (“one
of the things that [IBM] felt impossible for usto do would be to study/evaluate the entire patent
portfolio from IBM”; “I believe Gordon [Kelley] stated at |east once and actually followed up. . .
that if we were requested to evaluate the possibility of patents and if we were able to do so, we
would investigate.”)).

329. Theissue concerning IBM’s position on listing all its patents was raised again at
the December 1993 Committee meeting. (JX0018 at 3; G. Kelley, Tr. 2471-73). I1BM reiterated
it's position as stated to the Committee in March 1993 that it was impossible reliably to conduct
a search to provide such a company-wide listing, and so would not attempt to do so. (JX0018 at
3; G. Kelley, Tr. 2471-73).

5. All JEDEC Participants Must Disclose.

330. The JEDEC disclosure policy imposed an obligation on “all participants to inform
the meeting of any knowledge they may have of any patents, or pending patents, that might be
involved in the work they are undertaking.” (CX0208 at 19 (emphasis added); CX0202 at 4
(“They [the “General Guides Applicableto All EIA Activities’] are required to be read an
followed by all members of the Association and staff, chairmen and members of al committees,
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sections, divisions, and other EIA sponsored groups.”); Calvin, Tr. 1005-06 (for presenters “it
wasn't adifferent obligation”); J. Kelly, Tr. 1865, 1969-70 (“ All participantsin the work of the
committee have a shared responsibility to disclose any information of which they have personal
knowledge of intellectual property that may relate to the working committee. It's not limited to
members, it's not limited to the IP owner. It's across the board.”); Landgraf, Tr. 1700 (*1 don't
think there was any distinction, whether you were a member presenting ideas for standardization
or you're amember just observing the direction the committee is going, because . . .the
committee is the collective intelligence of its membership, . .. So, the obligation is not only on
the person making a presentation but also on the membership to point out improvements that can
be done or issues with the direction that the committeeis going. And so the dialogue and
feedback is important, and that includes the idea of disclosures of patents and applications.”);
Rhoden, Tr. 319-20 ("it's everyone who is a member either in attendance or not in attendance, a
guest, a-- whoever is either in the room at the time discussions are held or has access to any of
the JEDEC information outside of the meetings themselves.”)). Seealso RX1712 at 8 (ANS
Guidelines suggest standards organizations adopt rules to ensure that any participant, not just the
patent holder, identifies patents that may be required)).

6. M eaningful I nformation Must be Disclosed.

331. The JEDEC patent policy required that a participant disclose sufficient information
to put the committee on notice as to the nature of the relationship between the proposed standard
and the intellectual property that might relate to the proposed standard. (Calvin, Tr. 1010-12
(“tell the subject matter of the patent or patent applications, as the case may be’; “the policy
would be to follow up to understand those aspects of claims that might affect the patent, or might
affect the development of the standard.”); J. Kelly, Tr. 1870-71 (“*[A]slong as enough
information is provided to the committee that it understands the nature of the technology and
how it appliesto the standard, that's enough.”), 1994, 2004 (“the explanation includes
identification of the technology and how it relates to the work of committee.”), 2136-37; Rhoden,
Tr. 627 (“ sufficient technical information would be required to be disclosed, such that the
formulating committee can understand what has been claimed”); Sussman, Tr. 1375-76 (“give us
the concept and. . . at least enough information to know what you're doing.”); Williams, Tr. 771-
72, 774-75 (no requirement to provide copies of patent applications), 793-94 (“you needed to
know sufficient information to make an informed decision whether or not it applied. . .Y ou
needed to know sufficient information so that you could make a decision”)).

332. Disclosuresthat did not provide the committee with an understanding of the
relevance of the technology to the are insufficient. (J. Kelly, Tr. 2134-35 (discussing Echelon
example), 2158-63 (disclosure made to block standard is made in bad faith); Kellogg, Tr. 5060
(“JUDGE McGUIRE: Weéll, then let me ask aquestion. Under your understanding of the patent
policy, when one discloses a patent, are you saying then that if they haven't also disclosed the
implications of the patent, have they | guess adequately then disclosed the patent under the patent
policy? THE WITNESS: No. That'skind of my point, and | appreciate the clarification.. .
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Within the context of the patent policy at JEDEC, disclosure of anumber | don't believe meets
the patent policy. If the number is disclosed not in any context of anything else.”); G. Kelley, Tr.
2578-79 (comment of “no comment” isinadequate.); Sussman, Tr. 1413-14 (Rambus disclosure
relating to SyncLink was inadequate because “1 do not have enough information to know what
you have. All | can do is determine that you have something. . . . you're telling me that you do
have something. But | don't know what it is.”)).

7. The Duty to Disclose Is Triggered by the Participant’s Knowledge or
Belief of A Relevant Patent or Application.

333. The duty to disclose was triggered by the knowledge or belief of the JEDEC
participant. (Calvin, Tr. 1012 (“as you began to realize that the direction the standard was going
could be affected by those [patents or patent applications], you would have a similar obligation
[to disclose].”); J. Kelly, Tr. 1980-82 (subjective belief or judgement of participant that thereisa
sufficient relationship between the IP and the standard triggers disclosure obligation); CX2057 at
200 (Meyer 12/13/00 Dep.) (“sufficient knowledge to be aware that there was coverage” triggers
obligation to disclose)).

334. A company could not deliberately shield its representative from knowledge of
relevant patents. (J. Kelly, Tr. 1983 (such conduct would violate duty of good faith)).

8. The Duty to Disclose Extendsto Any Patent or Application That
Might BeInvolved in JEDEC Work.

335. The EIA/JEDEC patent policy required disclosure of patents and patent applications
that “might be involved” in the standards under development. (CX0208A at 19 (“obligation of all
participants to inform the meeting of any knowledge they may have of any patents, or pending
patents, that might be involved in the work they are undertaking”) (emphasis added); G. Kelley,
Tr. 2705 (“there were many work items that occurred on the committee that did not become
standards. . . My definition says that any claim that might apply to the work of the committee it
was required to disclose.”); Landgraf, Tr. 1693-94 (disclose patents or applications “that would
potentially be impacting the standard or proposed standard.”); Lee, Tr. 6595-96; Rhoden, Tr.
307; Sussman, Tr. 1346 (participants must disclose where thereisa“gray” area); CX2057 at
203-04 (Meyer 12/13/00 Dep.) (disclosed patent when “sufficiently close” to work of JEDEC.);
Williams, Tr. 909-11 (if “there would be areasonable possibility that the patent was going to be
associated with the work of JEDEC, that you ought to say, hey, I've got something I'm patenting
here or there's something that you're talking about that |'ve got some IP on.”)).

336. In 1994, Texas Instruments sought clarification of the of the EIA/JEDEC patent
policy. (CX0353 at 2-5) (March 9, 1994, memo from requesting that the JEDEC Council and
Legal Counsel provide guidance to the committee concerning whether the patent policy applied
only to patents that must be used to comply with the standard). Cf. (J. Kelly, Tr. 2057-58
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(Rambus never contacted EIA Legal Counsel concerning questions of interpreting the patent
policy)).

337. On March 29, 1994, Mr. Kelly responded that “[w]ritten assurances must be
provided by the patent holder when it appears to the committee that the candidate standard may
require the use of a patented invention.” (CX0353 at 1 (underlinein origina); J. Kelly, Tr. 1941-
42). Furthermore, it was not necessary for the committee to make a factual determination that the
use of the patented invention is, in fact, required to meet the standard. (CX0353 at 1; J. Kelly,

Tr. 1941-42). Seealso (J. Kelly, Tr. 1945 (assurance should come as soon as “it appears that the
technology is or may be required to comply with the standard under development.”)).

338. The Federal Circuit erred on the facts when it appeared to say that the only
intellectual property that was required to be disclosed was that which, in fact, is required to meet
or to comply with the final issued standard. Participants are unable to make an on-the-spot
infringement analysis of what the final standard will look like and whether or not the patent or
patent application covers the proposed standard. (CX3089 at 18; J. Kelly, Tr. 2064-66 (the
majority “appeared to say that the only intellectual property that. . .needed to be disclosed was
that which in fact isrequired to meet or to comply with the final issued standard, and the concern
we have thereisthat it basically requires participants in the process to make an on-the-spot
infringement analysis of what the final standard will look like.”); Williams, Tr. 771-72 (“and
none of uswere lawyers there, so we couldn't determine. . . if it infringed or not. | mean, that
wasn't the purpose.”); CX2059 at 201 (Karp, Infineon Dep.) (disclose intellectual property that
might be involved in the work; no expectation that participants would conduct an infringement
anaysis)).

9. The Duty to Disclose Arises As Soon As a Participant Knows of A
Relevant Patent or Application.

339. A participant is under aduty to disclose at the very moment the participant knows
that his or her own company or anyone else’' s company has patents or patent applications that
might involve the work of JEDEC. (Calvin, Tr. 1012-13 (“as you began to redlize that the
direction the standard was going could be affected by those [patents or patent applications], you
would have asimilar obligation [to disclose.]”); J. Kelly, Tr. 1837; 1945 (disclose as soon as “it
appears that the technology is or may be required to comply with the standard under
development.”),1983-84 (“if there is any suggestion that the committee's work should movein a
certain direction or any information that's presented with that as the intent, then the duty to
disclose arises.”); Landgraf, Tr. 1695-96 (“as soon as a member knew that they had -- either they
had a patent of their own or applications or even athird party's patent or application, if you knew
that and it was touching on some element of the standard or proposed standard, you were
supposed to disclose that to the committee”’); Rhoden, Tr. 356-57 (“my understanding always
was as early as possible. That's the way it has aways been stated and the way we have always
used it. You are required as soon as you have knowledge of a discussion taking place, a
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presentation, discussion, ballot, whatever, as soon as you become aware that atopic is being
discussed for which you know that thereis IP, you are obligated to disclose.”), 654 (disclose as
early as possible); Williams, Tr. 772 (“as soon as you knew that there was a possible patent the
could apply to what was being discussed”), 909-11 (as soon as you could if you thought it [a
patent or patent application] was going to be applicable)).

340. The duty to disclose was not tied to any procedural formality in the JEDEC process.
(CX0208A at 19 (“The Chairperson of any JEDEC committee, subcommittee, or working group
must call to the attention of all those present the requirements contained in EIA Lega
Guidelines, and call attention to the obligation of all participants to inform the meeting of any
knowledge they may have of any patents, or pending patents, that might be involved in the work
they are undertaking.”) (emphasis added); J. Kelly, Tr. 1945, 1983-85 (“it's not tied to any
procedural formality in the process at all”); Rhoden, Tr. 488-89 (duty triggered by “discussion,
presentations, ballots, anything that’ s taking place inside the committee.”); Landgraf, Tr. 1716-17
(“in a JEDEC committee, there's alot of official work that is documented, and survey ballots are
considered to be official work.”); Lee, Tr. 6987-88 (“Q. Wasit your understanding in April 1997
that the required time of disclosure for intellectual property known to the representative was time
of balloting, but it was encouraged earlier? A. No.”); Sussman, Tr. 1343 (“Basically any
discussion. The earlier that we have the information that something may have some IP on it, the
better it turns out to be, so we don't waste time talking of this rather than an alternate.”)).

341. Thedisclosure duty istriggered by discussions at task group meetings. (Sussman,
Tr. 1386 (“The samerules apply.”); Macri, Tr. 4661 (“At the beginning of every task group
meeting, we always say that the full JEDEC rules are in effect, and during discussions with these
companies, | said, of course, you would have to abide by the JEDEC rules.”)).

342. Early disclosure promotes efficiency in standards development practices. (J. Kelly,
Tr. 1955-56 (“by encouraging early disclosure of patents and obviously in EIA's case also patent
applications, we get as much information, as| said before, as early in the process as possible to
alow it to move forward expeditiously and efficiently without concern about unknown,
undisclosed patents that may impede the work of the committee.”)). Seealso (RX1712 at 6-7
(encouraging early disclosure of patents and patent applications promotes “greater efficiency in
standards devel opment practices.")).

343. A company that deliberately withdraws from JEDEC for the purpose of avoiding its
patent disclosure obligations had violated both the patent policy and the duty of good faith. (J.
Kelly, Tr. 1907 (“every participant in the process with knowledge of relevant IP has a continuing
duty to disclose that |P and relevant technical information.”), 1993 (“the violation [of the patent
policy] would occur at that time there was knowledge that triggered the duty to disclose. . . the
withdrawal itself, if it was motivated by bad faith, would certainly violate the Legal Guides.”); G.
Kelley, Tr. 2758 (“Q: Again, Mr. Kelley, based on your understanding of the disclosure policy
between 1991 and 1996, if a company observed a presentation while that company was a member
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and then chose to withdraw before the matter came to ballot, would the member's withdrawal
relieve it of any obligation to disclose relevant patents or patent applications? A. No.”)).

344. Resigning from JEDEC does not relieve a company of the duty to disclose relevant
intellectual property that might relate to JEDEC work conducted while the company was a
member. (G. Kéley, Tr. 2758 (“Q: Again, Mr. Kelley, based on your understanding of the
disclosure policy between 1991 and 1996, if a company observed a presentation while that
company was a member and then chose to withdraw before the matter came to ballot, would the
member's withdrawal relieve it of any obligation to disclose relevant patents or patent
applications? A. No.”); J. Kelly, Tr. 1907 (“every participant in the process with knowledge of
relevant | P has a continuing duty to disclose that 1P and relevant technical information.”), 1992-
94 (violation of the duty to disclose occurs at the time of the participant’ s knowledge, which
would be prior to withdrawal; party withdrawing must identify technology and its relationship to
the standard.)).

345. The Federal Circuit majority wasin error on the facts when it tried to pinpoint an
exact moment in time when disclosure might be or was required. (CX3089 at 18; J. Kelly, Tr.
2064-65 (the majority “tried to pinpoint an exact moment in time when disclosure might be/was
required, and | believe the mgjority said that that moment in time was when aformal ballot was
presented for avote in JEDEC, and that. . . is absolutely not the case. Theruleisasearly as
possible in the process and there is no procedural point, identifiable point, at which disclosureis
required”)).

10.  TheDuty to Disclose is Continuing.

346. The EIA/JEDEC patent policy applied with equal force to situations involving: 1)
the discovery of patents that may be required for use of a standard subsequent to its adoption, and
2) theinitial issuance of a patent after the adoption of a standard. (CX0208 at 29 (“the EIA
Patent Policy applies with equal for to situations involving: 1) the discovery of patents that may
be required for use of a standard subsequent to its adoption, and 2) theinitial issuance of a patent
after the adoption of a standard.”); J. Kelly, Tr. 1985 (once a standard has been finalized and
adopted, members have a continuing duty to disclose patents or patent applications relevant to
the final standards.); Rhoden, Tr. 323 (“the EIA patent policy has applied to patents even after
the fact, those granted after the issuance of a standard.”); Sussman, Tr. 1344-45).

11. In Addition to Disclosure, JEDEC Participants Must Comply With
Licensing Assurance Requirements.

347. JEDEC rules prohibit it from including patented or patentable materia in JEDEC
standards without written assurances from the owner of the intellectual property that it will grant
licenses for free or on reasonable and non-discriminatory (*RAND”) terms. (CX0203A at 11
(“ The committee chairman must have also received a written expression from the patent holder
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that he iswilling to license applicants under reasonable terms and conditions that are
demonstrably free of any unfair discrimination.”); CX0208 at 19 (*the committee chairperson
must receive the written assurance of the organization holding rights to such patents that alicense
will be made available without compensation to applicants. . . or that a license will be made
availableto all applicants under reasonable terms and conditions that are demonstrably free of
any unfair discrimination”); JX0054 at 9; CX2191 at 8 (*JEDEC has a policy of not making
standards on items that have been patented, unless the patent holder agrees to certain restrictions
regarding fair royalties and not restricting companies that can be licensed”); Bechtelsheim, Tr.
5897-98 (using patented technology “is okay as long as the patent holder would commit to
licensing their required patents under reasonable and nondiscriminatory terms’); J. Kelley, Tr.
1868-69; 1884-86 (theruleis“firm” and JEDEC committees are forbidden to adopt standards
with known patents), 1895-96, 1907-08 (“The patent owner is free to give or not to give the
written assurances. If the patent owner does not give the written assurances, then the committee
can take no further action with respect to the patented technology.”); G. Kelley, Tr. 2393;
Landgraf, Tr. 1693-94 (the committee would ask the patent owner “whether they would comply
with the JEDEC policy, which had to do with granting licenses either freely to all applicant
requesters or offer the patent on reasonable terms and conditions.”); Lee, Tr. 6991 (when patents
were identified “the JEDEC member also had aresponsibility to agree on reasonable,
nondiscriminatory license fees’); Rhoden, Tr. 307-08; Williams, Tr. 793-794 (the intellectual
property “needed to be licensed on a reasonable and nondiscriminatory basis’); Grossmeier, Tr.
10951 (“If there were patents declared or disclosed, the committee chair would advise. . . that
proposal or that standard could not proceed to the JEDEC Council for approval until aletter was
received by the JEDEC office from the patent holder saying that it. . .would comply with the EIA
guidelines on accessibility of the patent, with reasonable terms and nondiscriminatory access.”)).
See also (Kellogg, Tr. 5046 (obligated to terminate consideration of Quad CAS once committee
became aware of patents; begin considering “work-arounds.”); CX0711 at 171 (Richard Crisp
noting that “There are no second showings at this meeting of the SyncLink materia . . . Off-line
Dave Barnum of Augat. . . said that he thinks that the reason there will not be second showingsis
that we have cast doubt over the patent issue.”)).

348. RAND licensing helps to ensure open standards. (J. Kelly, Tr. 1895-96 (“licensing
assurances are designed to ensure that the process is open and that the end product of the process
isopen and . . . that the end product of the process, which is a standard or atechnical publication,
will not include” unlicensed or restrictive IP.”)).

12. Thelicensing Assurances Must Bein Writing.

349. Oral statements relating to licensing assurances are not enough to comply with
JEDEC/EIA policy. (J. Kelly, Tr. 1880-81 (“We would require in addition a written expression
of the company's willingness to license [on reasonable and non-discriminatory terms] signed by a
person in a position of authority to bind the company.), 2004-05 (JEDEC requires “the
commitment of the company, not the commitment of the participant, and that of necessity
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requires that there be something in writing on company letterhead signed by an official with the
authority to bind the company.”)).

350. The wording on the written assurance letter needs to be consistent with the language
found in Section 3.4 of EP-7-A, the EIA Style Manual, with no substantial modifications or
additions. (JX0054 at 9; J. Kelly, Tr. 1881 (“the wording needs to be in the words that you seein
Section 3.4 [of EP-7] with no substantial modifications or additions.”), 1898-99 (the RAND
requirement is related to good faith)).

351. EIA genera counsel isresponsible for determining whether awritten assurance
complieswith EIA policy. (J. Kelly, Tr. 1882 (*Q. And who within EIA determines whether
licensing assurance letters satisfy the organization'srules? A. 1 do.”)).

352. Assurances should come as soon as it appears that the technology is or may be
required to comply with the standard. (J. Kelly, Tr. 1945 (“ if it appears that the technology is or
may be required to comply with the standard under development, then the assurances should be
forthcoming at that point.”); CX0353 at 1 (“[w]ritten assurances must be provided by the patent
holder when it appears to the committee that the candidate standard may require the use of a
patented invention.”) (underline in original)).

353. Once written assurances are received, then JEDEC may consider including patented
technology in astandard. (J. Kelly, Tr. 1839-40 (“when the best approach to a technol ogical
problem is patented technology, then we, of course, will adopt the patented technology as part of
the standard. . . provided there is disclosure of the existence of the IP early in the process and
provided that we obtain the licensing assurances.”), 1988 (“if the patent is disclosed early and the
assurances are given, there is no reason not to move forward with the best technological
approach, even if it's patented or subject to a patent application.”)).

13.  Assurance Must be Given of Reasonable Royalty Rates.

354. Actua royalty rates are not discussed in JEDEC. (CX2058 at 235-36 (Meyer
12/14/00 Dep.)).

355. EIA and JEDEC do not determine what is a reasonable royalty rate. (CX2089 at
174-75 (Meyer Infineon Tr.) (reasonable “was up to the negotiations’); J. Kelly, Tr 1882-83
(JEDEC does not “have the expertise to be able to determine what's commercially reasonable in
the context of any industry, no less semiconductors. . . That expertise resides in the industry. So,
that's why in the first instance we leave it to the parties themselves to work out what's
reasonable.”)).

356. Determination of areasonable royalty rate isleft to negotiation and market forces or
the courts. (CX2089 at 174-75 (Meyer Infineon Tr); J. Kelly, Tr. 1882-83, 2073-74 (JEDEC and



EIA “don't get into the definition, the further definition of reasonable and nondiscriminatory at
all. Weleave that to the parties to work out or the courts.”)).

F. JEDEC Informs Participants of the Disclosure and Licensing Obligations.

357. JEDEC informed participants of their obligations under the patent policy through
discussions at JEDEC meetings, manuals, minutes, ballots, the JEDEC sign-in sheet, and advice
from John Kelly. (Rhoden, Tr. 324) (stating that JEDEC informed participants of the patent
policy by: (1) reviewing the patent policy at every committee meeting; (2) making availableto
everybody the Manual of Organization and Procedure; and (3) reiterated the patent policy on the
sign-in sheet). See also (CX2057 at 95 (Meyer 12/13/00 Dep.) (Describing various ways of
learning about the patent policy)).

1 M eeting Presentations.

358. The chairperson of each JEDEC committee, subcommittee, or working group was
required to call to the attention of all those present the requirements contained in the EIA lega
guides to inform the meeting on any knowledge they may have of patents or pending patents that
might be involved in the work of the meeting. (CX0208 at 19; CX0208A at 19).

359. Jim Townsend of Toshiba was the chairman of the JC-42.3 committee during the
relevant time period. He was elected chairman at the December 1991 meeting. (JX0010 at 12
(noting Mr. Townsend' s election)).

360. Mr. Townsend ensured that the committee participants were informed of their
obligations with respect to the patent policy. (CX2078 at 38-39 (Karp, Micron Dep.) (“I believe
it was a personal crusade by Jm Townsend); G. Kelley, Tr. 2399 (“Jim Townsend made it avery
big issue that the committee needed to deal with patents and what he called patent applicationsin
the work of the committee so that we could avoid whenever possible.”); Lee, Tr. 6597
(Townsend “was pretty vocal at the beginning of meetings to state the policy and to clarify if any
guestion came up.”); Rhoden, Tr. 325 (“Generally, during that period of time, it would have been
Mr. Jm Townsend who would have made those [patent] presentations’); Williams, Tr. 771 (“Q.
Between late 1991 through 1993, how did you learn about JEDEC's patent policy? A. Mainly by
the presentations that were given at every meeting by Mr. Townsend.”)).

361. Other chairmen also presented the patent policy to their respective committees.
(JX0029 at 2 (“Mr. Kelley noted verbally what is the patent policy of EIA/JEDEC.”); Sussman,
Tr. 1347-48 (*Asachair, as | opened the meeting, | would mention the JEDEC patent policy, and
| would flash atransparency on the screen.”)).

362. The Wang litigation sensitized the JC-42 committee to patent issues. (G. Kelley,
Tr. 2401-02 (after Wang “Jim had become a general with aflagpole patent, and at every meeting
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and every sub-meeting for aweek of meetings, Jim emphasized each group's need to make sure
that we gave time for disclosure of patents and discussion of patents and resolved any patent
issues that could be resolved at the committee meeting for the purposes of meeting the
requirements of an open standard.”); Landgraf, Tr. 1698-99 (Wang “ served to reinforce the
seriousness of the policy. At this point, it became crystal clear to me and | think other people
that when you're devel oping standards, the ideais to expand the number of suppliers and the
number of potential usersfor it, and if you are going to participate in an open standard
formulation body, you need to disclose everything that is applicable or potentially impacting the
standards that you're going to adopt.”); Sussman, Tr. 1353 (Townsend “was very sensitized by
the WANG case and started to compile a[patent tracking] list.”); Williams, Tr. 786-87
(Chairman Townsend and the rest of the board wanted to ensure [that Wang] never happened
again, and so that's why there was so much emphasis placed upon why the policy was where it
was and why there was discussion upon it and why it was at length discussed that this was so
important, so that the industry was not held hostage again like it was under the WANG case.”)).
See also (CX0013 at 4 (noting that Mr. Townsend brought in alawyer, gave a presentation, and
made suggestions as to what could be done to avoid Wang problemsin the future)).

363. Between May 1991 and September 1995, presentations on the patent policy were
given at each meeting of the JC-42.3 subcommittee. (JX0005 at 3-4 ( May 1991) (“Toshiba
recommended that at each meeting a showing be made to explain what the intellectual property
policiesare. . . Theimportant thing is disclosure”’); Calvin, Tr. 1007-09 (essentially every
meeting; gave presentation at each meeting during the week of meetings); G. Kelley, Tr. 2407;
Rhoden, Tr. 325, 330; Williams, Tr. 785-86 (early presentation were quite lengthy); CX3136 at
134 (Meyer Infineon Tr.); JX0007 at 3 (September 1991); JX0010 at 11 (December 1991);
JX0012 at 5 (February 1992); CX0034 at 3 (May 1992); JX0013 at 4 (July 1992); CX0042 at 3
(September 1992); JX0014 at 3 (December 1992) (noting that a draft of the revisions to the
Manual or Organization and Procedure was shown); CX0045A at 2 (December 1992); JX0015 at
4 (March 1993); CX0050A at 2 (March 1993); JX0016 at 5 (May 1993); JX0017 at 3 (September
1993); CX0057A at 2; (September 1993); JX0018 at 3 (December 1993); CX0060A at 2
(December 1993); JX0019 at 4-5 (March 1994); JX0020 at 4 (May 1994); JX0021 at 4
(September 1994); IX0022 at 3 (December 1994); JX0025 at 3 (March 1995); JX0026 at 4 (May
1995); JX0027 at 4 (September 1995)).

364. The patent policy was presented at other JC-42 subcommittee meetings. (CX0018
at 7 (JC-42.5) (“It was suggested that at the beginning of each meeting the patent disclosure
requirements be shown. Committee agreed.”); CX0021 at 3 (JC-42.5); CX0030 at 3 (JC-42.5);
CX0044 at 3 (JC-42.5); CX0052 at 4 (JC-42.5)).

365. Beginning with the December 1995 meeting, participants discussed the patent

policy during the plenary session. (JX0028 at 3 (“Patent Policies. This subject was covered in
the Plenary Session in December 4")).
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366. Mr. Townsend cautioned participants to disclose “relevant patent applications.”
(RX0356 at 2 (“members are cautioned to disclose their relevant patent applications.”); G.
Kelley, Tr. 2406-07 (The JEDEC patent policy as explained by Jim Townsend required members
to disclose “an issued patent that was available from the patent office, patent applications that
were being worked on with the patent office, and items that were probably going to become
patents.”); Rhoden, Tr. 332 (“Mr. Townsend would always make reference that disclosure was
required of patent applications.”); Williams, Tr. 788-89; CX3136 at 134 (Meyer Infineon Tr.)).

2. The Patent Tracking List.

367. Inaddition to his presentations of the patent policy, Mr. Townsend also kept a
patent tracking list, which was his compilation of patents and pending patents concerning which
he had been made aware of through the course of the work inside JEDEC. (Rhoden, Tr. 325
(Townsend “also distributed copies of. . . .his notes about patents that he had been made aware of
through the course of the work inside JEDEC. He called that his patent tracking list”); Sussman,
Tr. 1355 (JUDGE McGUIRE: Okay, now, whose job was it to transcribe any information on
these sheets, these tracking sheets? | mean, who had that responsibility? Jim Townsend? THE
WITNESS: Jm Townsend.”); McGrath, Tr. 9247 (“As| recall there were at times things that
were listed just as a patent application on hislist.”)).

368. The patent tracking list had multiple purposes, including record-keeping, a reminder
to other participants of the patent issues that were on, and as an educational tool for those who
were newcomers to the committee. (G. Kelley, Tr. 2407-08).

369. The patent tracking list was not a complete list of all patents and patent applications
disclosed to the JC-42 committee. (G. Kelley, Tr. 2408 (“1 know of instances where patent
issues did not make the list.”)). See, e.g., (CX0034 at 7 (Fujitsu LOC package patent application
disclosed in May 1992 did not appear on patent tracking list as of December 1995 ); CX0711 at
169 (Fujitsu SSTL patent application disclosed in September 1995 did not appear on patent
tracking list as of December 1995); JX0027 at 7-8 (Stacktek patent disclosed by Hewlett-Packard
in September 1995 did not appear on patent tracking list as of December 1995)). Cf. (JX0028 at
15-18 (December 1995 patent tracking list)).

370. A memorandum sometimes was shown and circulated with the patent tracking list.
The memorandum referred participants to the “existing rules of the EIA governing patentable
matters’ and reminded participants of their obligation to indicate “the intent of your company to
patent or not patent the subject matter.” (CX0042A at 7) (emphasis added). See also (CX0336;
CX0342; CX0347).

371. Although the memorandum apparently was addressed only to participants

representing companies with patents already on the patent tracking list, inclusion of the patent
tracking list in the minutes assured that every participant was aware of therules. (CX0042 at 16-
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17). Rambus received copies of the patent tracking lists that were included in the minutes.
(CX0042A) (original bates numbers indicate that these minutes were produced from Rambus's
files)).

372. The patent tracking list, memoranda and other patent policy related documents were
included in the package of minutes and attachments. (JX0007 at 21-23; JX0012 at 28-30;
CX0034 at 13-21; JX0013 at 14-18; CX0042 at 13-17; CX0042A at 7-9; JX0014 at 21-30;
JX0015 at 24-30; JX0016 at 21-29; JX0017 at 12-14; JX0018 at 14-21; JX0019 at 17-30;
JX0020 at 15-25; JX0021 at 14-25; JX0022 at 12-20; JX0025 at 18-26; JX0026 at 15-28;
JX0027 at 20-27; JX0028 at 12-23; CX0021 at 12-21; CX0030 at 12-20; CX0044 at 8-16;
CX0052 at 11-14; CX0079A at 6-10; JX0009 at 13-16; JX0012 at 28-30).

3. New Member Orientation.

373. JEDEC conducted new member orientations that included discussions of the patent
policy when the new members had questions. (Rhoden, Tr. 341-42).

374. New members received copies of the JEDEC Manual of Organization and
Procedure. (CX0208; Landgraf, Tr. 1702-04).

4, Sign-In Sheets.

375. Participants at each JEDEC meeting were required to record their names on the
Meeting Attendance Roster or sign-in sheet. (CX0306; CX3136 at 135 (Meyer Infineon Tr.) (* Q.
This [sign-in sheet] iswhat the members signed whenever they came to a JEDEC meeting, is that
right, Mr. Meyer? A. They sign that sheet, yes.”); CX0356).

376. The attendees listed on the front page of each set of minutes was taken from the
sign-in sheets. Thus, participants who appear as having attended the meeting necessarily must
have signed the sign-in sheet. (Rhoden, Tr. 343 (“the people sign in, and then. . . they are
transferred from this sheet then to the printed document, and you see at the head of all of the
meeting minutes, the names that appear at the head of the meeting minutes would necessarily
have signed a sheet just like thisto be transferred to that point.”); Calvin, Tr. 1014-15 (“the
policy isthat there's a sign-up sheet that is sent around, and you sign in, either as a member, or as
an associate. And that's how they track.™)).

377. After the Wang case (see CCFF 362, 434), JEDEC also revised the sign-in sheet to
further clarify the rule requiring disclosure of patent applications that may relate to JEDEC work.
(CX0306 at 1; J. Kelly, Tr. 1934-35 (“the language that I'm referring to is ‘ subjects involving
patentability or patented items shall conform to the EIA policy’. . . | think that first appeared on
the sign-in sheet in the early 1990s time frame, around the time of the WANG case.”); CX0317
at 2 (March 1991 letter from Jack Kinn to Jim Townsend stating “Finally, subject to concurrence
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by our legal counsel, | will have a statement on patents, included on the reverse of the sign-in
sheet plus suggest to Council a statement go on the front, requesting the chairmen to read the
excerpts at the beginning of every meeting.”)).

378. The sign-in sheet used during at least part of the relevant time period contained a
written reminder at the top of the first page that “[s|ubjects involving patentable or patented item
shall conformto EIA Policy.” (CX0306 at 1) (emphasis added); J. Kelly, Tr. 1934-35 (language
appeared around the time of the Wang litigation)). Mr. Crisp recalled having seen the sign-in
sheet with this language at some point while attending JEDEC meetings. (CX2094 at 439-40

(Crisp, Dep.)).

379. Theterm “patentable,” as used in the sign-in sheet, referred to anything over which
an individual company claimed ownership or anything that they claimed could be patentable. (J.
Kelly, Tr. 1935-36 (“patentable’” meant patent applications), 1856-57 (sign-in sheet incorporates
language from EIA Lega Guides); Rhoden, Tr. 344 (“My understanding is anything that an
individual company claimed ownership, anything that they claimed could be patentable, then that
references the patentable terminology that you see here.”); Sussman, Tr. 1350-51 (language in
sign-in sheet is“all inclusive.”)).

380. The sign-in sheet also referred participants to EIA general counsel concerning any
doubtful questions. (CX0306 at 1; J. Kelly, Tr. 1857-58, 1937-38 (receives questions concerning
the patent policy approximately once every other month)).

381. EIA genera counsdl isthe officia responsible to final interpretation of the patent
policy. (J. Kelly, Tr. 1857-58, 1915, 1939 (Mr. Kelly’ s interpretation controls)).

5. Meeting Minutes.

382. JEDEC meeting minutes contained discussions of the terms of the patent policy.
(CX0045A at 13) (showing proposed revisions of the JEDEC Manual of Organization and
Procedure); CX0064A at 2 (discussion of request by Texas Instruments for clarification of the
patent policy)).

6. Ballots.

383. JEDEC ballots required that participants who were "aware of patentsinvolving this
ballot, please alert the Committee accordingly during your voting response.” (JX0059 at 2).

384. Theterm “patents’ as used in JC-42.3 subcommittee ballots (see, e.g., JX0059 at 2)

isnot limited to issued patents; it includes al 1P for which a patent had been applied for or was
about to be applied for, aswell asissued patents. (Sussman, Tr. 1391-92).
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385. Thislanguage was included on every ballot during the time Rambus was a member.
(Rhoden, Tr. 355-56 (ballots between 1991 and 1996); Williams, Tr. 812-13 (ballots included
this “verbiage” between 1991 and 1993)).

386. A participant was required to disclose patent information at this point in the process
if “it had not been disclosed to the committee before” thistime. (Rhoden, Tr. 356-57 (ballot did
not mark the time that participants were required to disclose)). See also Williams, Tr. 812-13
(“Thisislike alast ditch effort to get a disclosure and to remind people that they have that
obligation even when voting”).

7. M anuals.

387. Therulesof JEDEC are provided in the EIA Legal Guides, EIA Manuals, and the
JEDEC Manual of Organization and Procedure. (CX0202; CX0204; CX0203A; JX0054;
CX0205; CX0205A; CX0208; J. Kelly, Tr. 1824-25 (citing EP-3, EP-7 and EIA Legal Guides)).

388. EIA rules and JEDEC rules concerning disclosure and licensing of patents are
consistent. (J. Kelly, Tr. 1915-16 (“I'm not aware of any conflicts between the JEDEC rules and
the EIA rules’), 1919-20 (*I think that those terms were used interchangeably, EIA patent policy
and JEDEC patent policy.”)).

(A). EIA Legal Guides.

389. EIA participants are required to comply with the rules and policies set forth in the
EIA Lega Guides. (J. Kelly, Tr. 1829-32 (participants obligated to read and follow EIA Lega
Guides)).

390. The Legal Guides were made availableto al EIA and JEDEC participants. (J.
Kelly, Tr. 1830-31 (“Copies of this document were also available through my office, aswell as
through the Publications Index.”)).

391. Part | of the EIA Lega Guidesincludes “general guides applicable to al Electronic
Industries Association activities. They are required to be read and followed by all members of
the Association and staff, chairmen and members of all committees, sections divisions, and other
ElA-sponsored groups.” (CX0202 at 4, CX0204 at 3; J. Kelly, Tr. at 1830).

392. Part Il of the EIA Legal Guides “are special guides that relate to engineering
standardization programs uniquely.” (CX0202 at 5; CX0204 at 4; J. Kelly, Tr. 1828).

393. Parts| and Il of the EIA Legal Guides apply directly to JEDEC activities and the
activities of JEDEC Committees. (J. Kelly, Tr. 1829).
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394. Part I11 of the EIA Legal Guidesrelate to market research activities. Because
JEDEC has never engaged in market research activities, Part 111 of the EIA Legal Guidesis not
applicableto JEDEC. (J. Kelly, Tr. 1828-29).

395. The Legal Guides set forth the basic rules under which EIA and JEDEC programs
must operate, including the duty to act in good faith and the requirement that EIA and JEDEC
programs be operated in a manner that does not result anticompetitive effects. (CX0205 at 5).

(B) EP-3.

396. EP-3isthe EIA Manual for Committee, Subcommittee and Working Group
Chairmen and Secretaries. (CX0203A at 1; J. Kelly, Tr. 1859-60 (purpose of EP-3 was to guide
chairs on how to conduct meetings)).

397. EP-3 prohibits theinclusion of patented itemsin EIA/JEDEC standards unless the
patent information has been disclosed and the patent owner has agreed to grant licenses on
RAND terms. (CX0203A at 11 (“No program of standardization shall refer to a product on
which there is a known patent unless all the technical information covered by the patent is known
to the [committee]. The committee chairman must have also received a written expression from
the patent holder that he iswilling to license applicants under reasonable terms and conditions
that are demonstrably free of any unfair discrimination.”) (also cross-referencing EP-7)).

398. EP-3 was made availableto all EIA and JEDEC participants. (J. Kelly, Tr. 1878).
(C) EP-7-A.

399. EP-7 isthe Style Manual for Standards and Publications of EIA, TIA, and JEDEC.
(JX0054 at 1).

400. EP-7 requires JEDEC members to avoid patented items or process unless disclosure
has been made and the owner of the intellectual property agreesto RAND licensing. (JX0054 at
9 (“Avoid requirements in EIA standards that call for the exclusive use of a patented item or
process. No program standardization shall refer to a patented item or process unless al the
technical information covered by the patent is known to the [committee]. The committee
chairman must have also received a written expression from the patent holder that he iswilling to
license applicants under reasonable terms and conditions that are demonstrably free of any unfair
discrimination™)).

401. Theterm “patent” as used in EP-7 means issued patents as well as patent
applications. (J. Kelly, Tr. 1886-88).

402. EP-7 was made availableto al EIA and JEDEC participants. (J. Kelly, Tr. 1878).
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(D) JEDEC Manual of Organization and Procedure.

403. The JEDEC Manual of Organization and Procedure was directed to all members.
(CX0205 (JEP21-H) CX0208 (JEP21-1); J. Kelly, Tr. 1913-14 (purpose of JEP21 was to provide
sector-specific guidance to JEDEC engineering committees); 1914-15 (the JEDEC manual was
“made available to all new members at the time they became members. It was aso made
available to committee chairs when they assumed their responsibility as committee chairs. It was
also brought to meetings by the staff people who were responsible for the committees and
available at the meeting if anyone cared to review the document.”); Sussman, Tr. 1349 (never
heard of Manual of Organization and Procedure referred to as “Chairman’s Manual.”); Landgraf,
Tr.1702-04 (never heard of Manual or Organization and Procedure referred to as “Chairman’s
Manual;” “it was given out by Mr. Townsend to all new members from companies. So, every
time a company either joined JEDEC or they changed members, they would get a new copy of
this, this document.”); Rhoden, Tr. 313 (“never” heard of Manual of Organization and Procedure
referred to as “Chairman’s Manual.”)).

404. The Manual of Organization and Procedure is the manual by which all JEDEC
activities are conducted. (Rhoden, Tr. 313 (“Thisisthe manual that isfor al of the participants
inside JEDEC to operate and for JEDEC committees to operate under.”); Landgraf, Tr.1702
(“Manual 21-1 isthe standards and policies.”); G. Kelley, Tr. 2385 (“1 would control the agenda
and make sure that. . . the meeting was run by JEDEC's manual of operation and procedures.”);
Williams, Tr. 790 (“1 don't know exactly what the JEP stands for, but it isamanual that guides
the policies of JEDEC, how the JEDEC ought to operate” including the patent policy)).

(1) JEP21-H.
405. JEDEC Manua of Organization and Procedure 21-H (* JEP21-H") was the version
in effect between 1991 and late 1993. (J. Kelly, Tr. 1913-14 (21-H was in effect in 1990);
CX0208 at 1 (published October 1993)).

406. JEP21-H specifically incorporates the EIA Legal Guides. (CX0205 at 14; J. Kelly,
Tr. 1916)).

407. JEP21-H noted that EIA Lega Counsel was authorized to advise the committees
concerning interpretation of the Legal Guides. (CX0205 at 14 (“EIA Legal Counsel can advise
the Counsel and Committees from time to time concerning interpretation of Legal Guides’); J.
Kelly, Tr. 1916-17)).

2 JEP21-I.

408. Beginning as early as January 1992, JEDEC began considering making revisions to
its manual of organization and procedure. (JX0011 at 5; CX0035 at 9 (“the secretary [of the
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JEDEC Council] outlined the genesis for the changes the fact that a new set of policy statements
and guidelines have been written that will be circulated to the Council for review and
comment”)).

409. The 1993 revisions were motivated by the allegations that Wang made that it did
not understand the patent policy to apply to patent applications. This caused immediate concern
in the JEDEC organization, and there was an initiative amost from that moment forward, when
that defense or allegation was first raised, to clarify the patent policy so that it would be clear in
the future that "patent” meant patents and patent applications. (J. Kelly, Tr. 1930-32 (“there was
litigation that arose out of a JEDEC standard-setting activity involving WANG Technologies. . .
one of the defenses or allegations that WANG made in that case was that they did not understand
the patent policy to apply to patent applications. This caused immediate concern in the JEDEC
organization, and there was an initiative amost from that moment forward. . .to clarify the patent
policy so that it would be clear in the future that ‘ patent’” meant patents and patent applications,
and there would never be arepetition of the situation presented in the WANG case.”)).

410. The proposed revisions were shown and discussed at JEDEC meetings. (JX0014 at
25; Williams, Tr. 791 (discussions led by Mr. Townsend), 892 (“1 do know that we did discuss
[the revisions] at multiple meetings.”); J. Kelly, Tr. 1936-37 (Mr. Townsend was personally
involved in revision process)).

411. The proposed revisions to the language of the Manual of Organization and
Procedure were discussed at the December 1992 42.3 meeting. (CX0045A at 11-14; JX0014 at
23-27; G. Kelley, Tr. 2416-17).

412. Thefinal revisions to the language of the Manual of Organization and Procedure
were discussed at the September 1993 JC-42.3 meeting. (JX0017 at 12-14).

413. Richard Crisp of Rambus attended meetings at which the revisions were shown and
discussed (JX0014 at 1; JX0017 at 1). David Mooring of Rambus also attended the December
1992 meeting. (JX0014 at 1-2).

414. In October 1993, version “1” of the JEDEC Manual of Organization and Procedure
was published. (CX0208 at 1).

415. The 1993 revisions make more explicit that the disclosure rule applied to
applications and conformed with the manner in which the EIA/JEDEC patent policy had been
interpreted and applied prior to October 1993. (J. Kely, Tr. 1927-28 (“ This manual [21-1] made
more explicit the requirement to disclose both issued patents as well as patent applications’); G.
Kelley, Tr. 2411 (*another change was the inclusion of patent applications in the wording of the
patent section of our document”)).
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416. One of the revisions provided additional clarity that the patent policy required
disclosure of patent applications. While the wording the manual was revised, it did not reflect a
substantive change in the policy. (CX2191 at 5 (notes of NEC representative describing “main”
change to the manual without any mention of the patent policy); G. Kelley, Tr. 2415-16 (“Q.
Based on your understanding of the JEDEC policy in the early 1990s, and based on your
understanding as one of the individualsinvolved in working on the addition to the JEDEC
manual, did you understand that the work that you were doing in the manual would change in any
way the substance of the JEDEC disclosure policy? A. No.”); J. Kelly, Tr. 1927 (“thiswas a
restatement of the patent policy, and it in no way varied the policy itself. It changed some of the
verbiage.”); CX2057 at 177-78 (Meyer 12/13/00 Dep.) (“ Q. But did the written policy itself
change at any time between January of '91 and December of '96? A. We changed it. JEDEC
council changed the wording. Q. Did that in your mind change the policy? A. No, it did not
change the policy.”); Williams, Tr. 791-92 (*“the policy wasn't what was being revised; only the
manual was being revised. The policy, even from my very first time at JEDEC, was aways the
same, and that is you needed to discloseif you felt that you had IP. . . on something that was
being discussed at JEDEC.")).

417. Beginning in January 1992, the JEDEC Council worked on a set of revisions for the
JEDEC manual. One of the revisionsincluded a specific reference to patent applicationsin the
wording of the patent section of the manual. (JX0011 at 5; G. Kelley, Tr. 2410-11). Throughout
1992 and into 1993, the Council circulated and discussed draft revisions to the manual. (CX0035
at 9; CX0039 at 12; CX0046 at 9; G. Kelley, Tr. 2411-16, 2419-23). In May 1993 and againin
September 1993, the JEDEC Council reviewed and approved the revisions to the JEDEC manual.
(CX0054 at 7; CX0055 at 2; G. Kelley, Tr. 2423-28).

418. JEP21-1 was made available to all JEDEC participants. (J. Kelly, Tr. 1923-24;
Landgraf, Tr. 1702-04 (“I'm not sureif | received this at my first meeting or second or third
meeting, but it was given out by Mr. Townsend to all new members from companies’); Richard
Crisp, Rambus' JEDEC representative, was provided a copy of the JEDEC 21-1 Manual. (Crisp,
Tr. 2977-78; CX0208A)).

G. Remediesfor Violations.

419. Thereisno mechanism for EIA or JEDEC to force members to comply with the
patent policy or any other rule. (J. Kelly, Tr. 1966 (“the entire processis voluntary, and as a
voluntary standards development organization, we really don't have the power to impose
sanctions against members who don't comply with the policy.”), 2006-07 (*we could write to the
company and say we're very disappointed in your behavior. What we couldn't do isto impose
sanctions against the company. . . as apractical matter, thereis very little we can do other than a
slap on the wrist to enforce these rules.”); Rhoden, Tr. 610-11 (“your actions, by definition, have
to be voluntary, because there is no way that EIA or any of the organizations could, in fact, force
you to doit.”)).



420. JEDEC is unable to impose sanctions on companies because participation in JEDEC
provides a competitive advantage to companies and, therefore, must be open even to companies
that violate the patent disclosurerules. (J. Kelly, Tr. 2006-07 (*participation in a JEDEC
standard-setting activity confers a significant competitive advantage on the participants, and were
weto act in away that would deny them that competitive advantage, EIA and JEDEC would be
subject to lawsuits for violation of the antitrust laws ourselves.”)).

421. JEDEC's primary recourse is to remove the subject intellectual property from its
standards. (J. Kelly, Tr. 2007-08 (“we could withdraw the standard”); G. Kelley, Tr. 2431-32
(“If the JEDEC organization . . . had found out that there was patent material that applied to a
standard that we had approved without the knowledge of that patent material, then the validity of
that standard was in question and we often either we removed the standard or expected the patent
issue to be resolved.”), 2464 (“patent issues are almost terminal for aballot to pass’)). See, e.g.,
CX0346 at 1 (“TI did not disclose to the Committee that they had this patent until JEDEC
approved some standards. The Committee is very suspicious of Tl because Tl did not pursue any
requests for royalties until after the JEDEC standard was approved. . . A new ballot wasissued . .
. to rescind the standards affected by the T1 patent.”).

422. JEDEC members, including Rambus, understood that failure to disclose means that
the patent owner may be unable to enforce the patent against the standard. (CX1942 at 1 (“I
[Lester Vincent] said there could be equitable estoppel problem if Rambus creates impression on
JEDEC that it would not enforce its patent or patent [applications].”); CX1937 (billing records of
Lester Vincent noting “Conference with Richard Crisp and Allen Roberts concerning equitable
estoppel issue with respect to JEDEC.”); CX1990 at 1 (Lester Vincent forwarding materials to
Rambus concerning Dell consent decree); CX0858 at 2 (“1 [Richard Crisp] understand the
concerns about the patent policy and some potential exposure we could have in the event of
future litigation. [Equitable Estoppel and Laches]); Appleton, Tr. 6329 (“if [a company] fail[ed]
to disclose [patents or patent applications], then. . . they couldn't come back later and try to
enforce those against the standard that had been developed”); Lee, Tr. 6598-99 (“if [a company]
failed to disclose the patent that may relate to the work of the committee and if it was adopted
into the standard, that [company] would forego their right to enforce the patent against the
standard.”); Rhoden, Tr. 611-12 (*any company that did not disclose necessarily gave up their
right to that IP asit related to the standard. That iswhat | understood.”)).

H. I ncidents of Non-Disclosure & JEDEC’ s Response.
423. There have been occasions in which JEDEC participants did not disclose patent
information that might related to JEDEC work. These incidents have resulted in either (1)

rescission of the standard (Quad CAS); (2) the selection of an alternative standard (SEEQ); or (3)
litigation (Wang). (See CCFF following).
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1 Quad CAS.

424. The Quad CAS incident involved the alleged failure of Texas Instruments to
disclose properly itsissued patent relating to Quad CAS technology. The issue arose at the JC-
42.3 subcommittee meeting in September 1993, when Micron accused Texas Instruments of
having failed to comply with the JEDEC disclosure policy. (JX0017 at 6; CX0346 at 1 (JEDEC
Secretary Ken McGhee writing to John Kelly that “TI did not disclose to the Committee that they
had this patent until JEDEC approved some standards. The Committeeis very suspicious of Tl
because Tl did not pursue any requests for royalties until after the JEDEC standard was
approved.”); CX0452 (McGhee 11/3/93 Letter distributed to all JC-42.3 members a memo,
discussed by Jim Townsend at the September 1993 meeting, drawing their attention to “the
existing rules of the EIA governing patentable matters,” and reminding them of their obligation
to relevant “patents held and applied for”); Williams, Tr. 776-77 (“this was a case where it was
found out that T1 had. . . had a patent on the quad CAS device that had just been standardized or
was in the process of being standardized, and it did pass, became a standard. . . | can't remember
exactly where it was, but | remember a great uproar in the committee based upon it.”); Sussman,
Tr. 1335 (“they proposed a quad CAS, and after the part was standardized, after some modules
were standardized, then the company revealed its patent position, and we were rather upset. We
had spent alot of time and energy, wasted alot of time and energy.”)).

425. Micron Corporation notified the Committee that TI had asserted patent claims
against it and that T1 was going to charge license fees and royalties for the use of the concept of
Quad CAS. (G. Kélley, Tr. 2464). At the time there were pending Committee ballots pertaining
to the use of Quad CAS as part of the SDRAM standard; when Tl refused to comment on the
patent issues pertaining to these ballots, the Committee determined unanimously to place the
ballots on hold until the patent issue was resolved. (JX0017 at 6; G. Kelley, Tr. 2465-66). The
Committee also voted to prepare aballot to rescind portions of previously-passed standards
pertaining to Quad CAS. (JX0017 at 7; G. Kelley, Tr. 2466-68). (CX2059 at 181-82 (Karp,
Infineon Dep.) (Samsung, most likely Joel Karp, seconded the Micron motion to remove the
Quad CAS standards))).

426. The Quad CAS issue arose again at the December 1993 meeting of the JC-42.3
subcommittee, when there was an extensive discussion of the issue. Members stated that the key
issue was the disclosure to the JC-42.3 subcommittee of the relevant patents and that Texas
Instruments was not following the JEDEC disclosure policy. (JX0018 at 8 (Mr. Kelley noted that
the letter from T [explaining its position] does not address the key issue that the Committee was
not informed of TI's patent. T1 was asked why the Committee was not informed of the patents.
TI1 did not respond because litigationisgoing on. ... —Samsung: We are reluctant to vote yes
[on the ballot relating to the proposed standard] because we do not think Tl is following the
patent policy. . .. Micron noted that all companies should have equal access to a standard
developed by the Committee. . . . —Sanyo: It is understood that if and when Tl conforms to the
ElA policy, work should continue. . . . if TI has knowingly and intentionally violated the
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EIA/JEDEC patent policy, EIA may need to consider additional actions/discussionswith Tl.); G.
Kelley, Tr. 2475 (IBM may not participate if information being hidden); G. Kelley, Tr. 2470-72
(describing discussion that took place at the meeting)). See also (CX2955 at 2 (Joel Karp letter
voting to rescind Quad CAS standards because “ Tl is unwilling to provide such a demonstration
[of reasonable terms and conditions free of unfair discrimination] for review by potential
licensees.”)).

427. The following month, Gordon Kelley of IBM wrote to Buf Slay of Texas
Instruments, expressing concern that T1's conduct could have and adverse impact on JEDEC's
work. (CX2384 (“1 am and have been concerned that thisissue can destroy the work of JEDEC.
If we have companies leading usinto their patent collection plates, then we will no longer have
companies willing to join the work of creating standards; i.e., widely used designs. . . .If we
allow JC-42 standards to be used for patent collection purposes, then we do a great disservice to
the very sort of industry that feeds us. . . .If we on JEDEC council do not deal with [thisissue]
completely, we set ourselves up for bigger problemsin the future.”); CX3136 at 142 (Meyer
Infineon Tr.) (recalling Mr. Kelley’ s “patent collection plate” testimony); Appleton, Tr. 6331-32
(failure to disclose would discourage Micron from participating)).

428. At the following meeting in March 1994, the issue wasrevisited. Tl requested a
clarification of the Committee’ s interpretation of the patent policy; in response to a question from
the chairman, members stated unanimously that the policy was clear. (JX0019 at 5
(“Applicability of patentsto use of JEDEC standards was discussed. Theissueiswarning, IBM
noted. Failureto disclose a patent prevents the Committee from considering the standard. The
Committee was asked if the patent policy isclear. The Committeefelt it was clear.”); CX2375 at
1-2 (notes of Mark Kellogg summarizing the Quad CAS discussion at the March 1994 meeting);
Kellogg, Tr. 5028-29 (recalling that vote was unanimous that patent policy was clear)).

429. EIA legal counsel issued a memorandum stating that “[w]ritten assurance must be
provided by the patent holder when it appears to the committee that the candidate standard may
require the use of a patented invention.”) (CX0353 a 1 (emphasisin original); see also CX0355
(memorandum from JC-42 Secretary, Ken McGhee, forwarding Mr. Kelly’s memorandum to all
members of the JC-42 committee. (CX0355).

430. Richard Crisp was present at the September 1993, December 1993, and March 1994
JC-42.3 subcommittee meetings, and reported details of the Quad CAS discussion back to others
at Rambus. (CX0710 at 1 (TI was chastised for not informing JEDEC that it had a 1987 patent
on quad CASdevices. ... Thebottom lineisthat all quad CAS devices will be removed from
standard 21C.)).

431. Pursuant to these discussions, the JC-42.3 subcommittee rescinded the Quad CAS

standard. (JX0018 at 9 (ballot to remove standard passed); CX0710 at 1 (Richard Crisp noting
that the standard will be rescinded); G. Kelley, Tr. 2479-80 (conveying to the committee the
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importance the Quad CAS lesson in light of rescission of standard); Williams, Tr. 776-77
(standard rescinded).

432. Inearly 1995, Texas Instruments agreed to comply with the JEDEC patent policy
and removed their representative who failed to provide the Quad CAS disclosure. (JX0025 at 3
(“A letter from T1 was received at JEDEC complying with the EIA patent policy”); G. Kelley, Tr.
2486). The Quad CAS ballot was taken off hold. (JX0025 at 3).

2. SEEQ.

433. A company named SEEQ proposed a JEDEC standard called silicon signature.
(Sussman, Tr. 1338). SEEQ owned two patents relating to the technology, but disclosed and
offered to license only one. (Sussman, Tr. 1338-39 (SEEQ “was telling us about silicon
signature and offering it as a royalty-free license to anyone who wanted it, hoping that just as
soon as we standardized this, the second patent, which would be die trace, which he had not said
anything about, but because it was amost identical, would be insisted upon by the customers,
and [SEEQ)] could put atax on us.”)). Upon learning of SEEQ’ s second patent, the committee
was willing to standardize the SEEQ technology, provided that SEEQ agreed to reasonable
licensing terms. (CX0003 at 4 (“The Committee felt they would like to proceed with [the SEEQ
technology] for PLDs as long as reasonabl e rates for use remained and that Seeq would put their
position in writing. There was some question about whether die trace was included in the patent
release.”)). When the committee learned that the second patent was not included in the patent
release, JEDEC chose to standardize on adifferent technology. (Sussman, Tr. 1338-39 (“What
we did, as we found out about the second application, is that we did not standardize either of [the
SEEQ patents]. We standardized an alternate methodology.”); see also CX0711 at 188 (“ So the
conclusion | reach hereisthat we can abide by the patent policy on a case-by-case basis. . . The
things we should not do are to not speak up when we know that there is a patent issue, to
intentionally propose something as a standard and quietly have a patent in our back pocket we are
keeping secret that is required to implement the standard and then stick it to them later (as
WANG and SEEQ did).”)).

3. Wang.

434. Failure to disclose arelevant patent application precipitated litigation in the Wang
matter. Wang failed to disclose a patent relating to memory modules and later attempted to
enforce the patent against the industry. (Williams, Tr. 787 (“they [Wang] were part of the
committee, they had helped set a standard, and then they went out and enforced their patents
against everybody in the industry who used a SIMM module.”); Sussman, Tr. 1338 (“that ended
up in arather lengthy litigation, crossed multiple houses and cost the industry millions of dollars
before the patent was found to be invalid.”); Landgraf 1697-98; JX0020 at 4 (It as noted that the
WANG patent case is coming up for trial on June 14.”)).
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l. The Relationship to the ANSI Rules.

435. The American Nationa Standards Institute (“ANSI”) is an umbrella organization
that accredits standards-setting organizations. (J. Kelly, Tr. 1947-48 (*ANSI is one of severa
organizationsin the United States that accredits other organizations to develop standards.”)).

436. ANSI also has the authority to adopt certain of the standards that are submitted to it
by its qualified organizations for adoption as American national standards. (J. Kelly, Tr. 1947-
48).

437. EIA has been adues-paying member of the American National Standards Institute
sincethelate 1970s. (J. Kelly, Tr. 1948-49). EIA forwards certain standards developed by EIA
sectorsto ANSI for adoption as American National Standards. (J. Kelly, Tr. 1948-49).

438. John Kelly was a member of the ANSI patent policy working group from 1990 until
2002 and was personally involved in the discussions and deliberations leading to the finad
approval of the ANSI guidelines. (J. Kelly, Tr. 1950-51 (“1 got involved at arelatively late stage
in the process, but | participated fairly actively in the discussions and the deliberations that led up
to the final approval of the guidelines by the working group. And | have been also been involved
in anumber of discussions over the ensuing ten years about the guidelines and proposed
amendments to the guidelines.”)).

439. The EIA patent policy isin compliance with, but not identical to, the ANSI patent
policy guidelines. (J. Kelly, Tr. 1957-58).

440. ANSI has audited EIA and has always found EIA in compliance with ANSI patent
policy during those audits. (J. Kelly, Tr. 2148-49 (“The patent policy is consistent with the ANSI
patent policy, and my basisfor saying that is that EIA has been audited by ANSI in general in
terms of the record retention and also in terms of its written policies and never been found not to
be in compliance with the ANSI patent policy.”), 2154-55 (“my understanding iswe are in
compliance with the policy and have been.”)).

441. The ANSI patent policy guidelines do not require rigid adherence to every single
aspect of the ANSI patent policy. (RX1712 at 3 (ANSI guidelines “are suggestions -- adherence
isnot essential for standards developers to be found in compliance with ANSI's patent policy.
Rather, thisis an effort to identify possible procedures that a standards developer may wish to
adopt, either in whole or in part, for purposes of effectively implementing the patent policy.
Additional or different steps may also be selected for such purposes.”); J. Kelly, Tr. 1956-57
(“we were trying, as amember of the patent policy group, to establish some general guidance for
the benefit of standards developers that they could either follow or not follow, in whole or in
part, and we're emphasizing here that. . . standard devel opers had the option of adopting
additional or different steps from those suggested from the guidelines that might be appropriate
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in the case of their own standards development activities.”)).

442. One aspect of the EIA/JEDEC patent policy that goes beyond the requirements of
ANSI’ s patent policy isthat the EIA/JEDEC policy requires the disclosure of patent applications
aswell asissued patents, whereas the ANSI patent policy requires the disclosure only of issued
patents. (CX0208 at 19; J. Kelly, Tr. 1957-58 (“there is amaterial difference between the ANS|
policy and the EIA/JEDEC policy, and that is that the EIA/JEDEC policy requires the disclosure
of patent applications aswell asissued patents.”)).

443. The EIA/JEDEC patent policy is consistent with the ANSI patent policy guidelines,
notwithstanding the different treatment of patent applications. (J. Kelly, Tr. 1959). ANSI
guidelines specifically acknowledge that a standards development organization may wish to at
least consider including patent applications as well as patents in their patent disclosure policy.
(RX1712 at 8 (*Similarly, a standards devel oper may wish to encourage participants to disclose
the existence of pending U.S. patent applications relating to a standard under development.”); J.
Kelly, Tr. 1959-60, 2154 (“there are options that individual standard developer organizations can
adopt that are not identical to the ANSI policy to address specific issues. . . an example that we
specifically givein these guidelinesis that standard devel opers may elect to require the
disclosure of patent applications as well asissued patents.”)).

444, Paragraphs 444 to 499 are unused.
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V. TheDevelopment of JEDEC DRAM Standards.
A. The First Generation SDRAM Standard.
1 The Origins of the Standard.

500. “Asynchronous DRAM” isaterm that is used to describe DRAMs that are driven
off the RAS and CAS signals where the RAS and CAS actually control the operation of the
DRAM rather than aclock. (Jacob, Tr. 5394).

501. Page mode and extended data out or “EDO” DRAMs are types of asynchronous
DRAM (Sussman, Tr. 1469; Polzin, Tr. 4031; Horowitz, TR. 8581). In thelate 1980's page
mode and EDO DRAMs were commonly used in the industry. (Sussman, Tr. 1361). Page mode
and EDO DRAMs were standardized at JEDEC. (Sussman, Tr. 1362; Prince, Tr. 9020-9021).

502. Inthe late 1980's, microprocessors were demanding more performance out of
DRAMs. (Kéley, Tr. 2388-2389).

503. In order to respond to this demand and to ensure that the new JEDEC standard
would result in common parts that were plug compatible, the JC-42.3 subcommittee began to
standardize certain aspects of DRAM performance and design relationships. (CX0035 at 14; G.
Kelley, Tr. 2390-2391). Prior to that time, JC-42.3 work had generally focused on standardizing
the location of pins, also known as pin-out diagrams. (G. Kelley, Tr. 2388).

504. A new generation of memory was needed because the industry anticipated that
microprocessor and computer speeds would increase and the industry demanded memory that
could operate at the same speeds. (CX2088 at 291-292 (Meyer, Infineon Tria Testimony, April
25, 2001).

505. JEDEC entertains a number of proposals by members when working toward a
standard for a new device. (Rhoden, Tr. 415 (“[W]hen we're working on a particular device or
whatever, there will be proposals that are made that come from usually a number of different
companies. Sometimes multiple proposals or multipleideas, if you will, come from a particular
company, but more often than not, it comes from a variety of companies. So, you will have
severa different proposals that will be made inside JEDEC as to what path we should take for
the next improvement cycle, if you will, of what we're working on”).

506. JEDEC members then decide which of theseideasto pursue. (Rhoden, Tr. 415-416
(“Well, the differences of opinion are something that people have to investigate to see if
particular -- if the particular proposals are viable or if they -- it usually winds up being that
engineers themselves come up with the ideas, so they're almost always reasonable ideas, and it's
just a question of then deciding which path they're going to take.”)).
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507. One option considered by the JC-42.3 subcommittee was to continue to develop a
new generation of EDO DRAMs. (CXO0711 at 1 (“HP, Micron and Mitsubishi are now saying
that EDO isthe right thing to do that it offers better performance than DRAM at a much lower
cost than SDRAM..”).

508. JEDEC also began to consider a DRAM that had been developed by IBM called
“High Speed Toggle’ (G. Kelley, Tr. 2584-2585). High speed toggleis aso known as“HST”.
(Kelley, Tr. 2441).

509. HST was a partialy asynchronous and partially synchronous part, in that it had
asynchronous inputs but synchronous outputs. (Kellogg, Tr. 5173 (“So what high-speed toggle
was was a memory device that had asynchronous inputs. In other words, it had the fastest
possible access path and clocked outputs, and the clock itself was a clock that transferred data on
both edges, such that we could run arelatively low-speed clock in the memory device. So
asynchronous, command and address, clocked output, clocking data on both edges of the
clock.”)); Rhoden, Tr.437 (Q. Now, was IBM proposing a synchronous device or asynchronous
device or was it something different? A. Well, in terms of data, it was a synchronous device
because of the nature of how -- remember | said, | said it'sa CASclock. It'safunction that's
fundamentally synchronous. So, as we would toggle the CAS signal, column, clock, whatever --
whichever name you want to call it, you would get data out on -- from the rising edge and from
the falling edge in a synchronous fashion.)).

510. In HST, IBM proposed to transfer data on both edges of the clock signal. (Kellogg,
Tr.5173; Sussman, Tr. 1381; Rhoden, Tr. 436-437); CX2080 at 242 (Karp, Micron Dep.)(recalls
that the toggle mode presentations had “ some relationship to both edges of aclock.”).

511. IBM and other companies continued to make HST presentations at JEDEC during
1990 and 1991. (JX0002 at 92 (IBM presentation of high speed toggle); JX0003 at 56-57 (IBM
presentation of high speed toggle); JX0003 at 7 (motion to send IBM HST out on survey passed
unanimously); CX0316 at 1 (DRAM TASK GROUP TOGGLE MODE Questionnaire); JX0004
at 6 (approval of issuance of HST survey ballot); CX0314).

512. At the May 9, 1991 JC-42.3 meeting, the subcommittee passed a motion to ballot
the IBM HST presentation. (JX0005 at 12). At the same meeting Siemens also made a HST
presentation that was like the IBM HST except it used a G\ pin instead of a new toggle pin.
(JX0005 at 12).

2. The Decision to Adopt a Fully Synchronous DRAM Standard and a
Single Edge Clock.

513. At the JEDEC JC-42.3 meeting in May 1991, Howard Sussman of NEC proposed a
fully synchronous DRAM to JEDEC for thefirst time. (Sussman, Tr. 1364; CX2088 at 272-275
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(Meyer, Infineon Trid)).

514. Mr. Sussman proposed to use a single edge clock to input and output data and a
programmable mode register to set CAS latency and burst length. (Sussman, Tr. 1365-1367 and
1373-1375).

515. At the next JC-42.3 meeting on September 18, 1991 , the subcommittee voted in
favor of the IBM HST technology. However, there were four no votes and a number of
comments. NEC and Samsung commented that the use of two clock edges can limit speed.
(JX0007 at 8 (“NEC: Two edge trigger limits speed. . .. Samsung: Clock generation is difficult
—two edge clock limits speed”)). The subcommittee decided to put the ballot on hold until more
resolution to the comments could be made. (JX0007 at 9).

516. Also at the JC 42.3 meeting on September 18, 1991, Mr. Sussman made a second
presentation of NEC's SDRAM proposal. (JX0007 at 13 and 160-162; CX2088 at 276 (Meyer,
Infineon Tria Tr. ((4/25/01)). A number of other companies also presented synchronous DRAM
proposals at this meeting, including Texas Instruments (JX0007 at 13 and 163-176 (first showing
of an SDRAM proposal)), Toshiba (JX0007 at 13 and 177 (afirst showing with asimilar
package and pinout to the NEC proposal)) and Hewlett Packard (JX0007 at 013(a presentation on
SDRAM features)).

517. At thefirst JEDEC JC-42.3 meeting on December 4-5, 1991 (the first JEDEC
meeting attended by Rambus (see CCFF 867)), Mark Kellogg of IBM made a presentation
comparing HST to synchronous DRAMSs. (JX0010 at 5 and 84 (“Options: 1) high speed toggle
(already passed ballot, on hold)”); Kellogg, Tr. 5172-5173).

518. Also at the JC-42.3 meeting of December 4-5, 1991, Howard Sussman presented the
results of a non-JEDEC meeting that had been held in Portland, Oregon on October 24, 1991 to
discuss high bandwidth DRAM. (JX0010 at 4; Sussman, Tr. 1373). The conclusion from that
meeting was that a fully synchronous DRAM with all signals referenced to a single positive clock
edge would best meet system requirements. (JX0010 at 50).

519. At the next JC-42.3 meeting held on February 27-28, 1992 NEC, Hitachi, Fujitsu,
Toshiba, Mitsubishi and Sun all made presentations proposing to use fully synchronous DRAMSs.
(JX0012 at 39, 42 (NEC presentation); JX0012 at 69 (Hitachi presentation); JX0012 at 76
(Fujitsu presentation); JX0012 at 94 (Toshiba presentation); JX0012 at 60 (Mitsubishi
presentation); (JX0012 at 110 (Sun Presentation)).

520. No further action on HST was taken at the February 1992 JC-42.3 meeting. High
Speed Toggle items continued to be listed, however, on an active items list presented at the
February 1992 meeting by the Subcommittee Chairman. (JX0012 at 19 (“Item 312.1 ... Toggle
Mode, Balot 91-119, IBM”), 20 (“Item 358 . . . G\Toggle Mode, Siemens”)).
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521. AtaDRAM Task Group meeting of April 9-10, 1992, NEC, Fujitsu, Toshiba,
Samsung, Hitachi and Mitsubishi presented proposals for afully synchronous DRAM. (CX0034
at 33 (NEC presentation; Fujitsu presentation), at 35 (Toshiba presentation; Samsung
presentation; Hitachi presentation); at 36 (Mitsubishi presentation).

522. Atthe April 1992 DRAM Task Group meeting, IBM proposed a slightly modified
version of its HST technology. (CX0034 at 32 (“IBM: ... A Synchronous RAS/CAS with
Synchronous DQ * dual clock edge...”); Kellogg, Tr. 5175).

523. Following the April 1992 DRAM Task Group meeting, the JC-42.3 subcommittee
decided to pursue afully synchronous DRAM rather than IBM’ s toggle mode. (G. Kelley, Tr.
2515).

524. Following the April 1992 DRAM Task Group meeting, the JC-42.3 Subcommittee
decided to use a single edge rather than a dual edge clock (i.e., to input and output data only on
the rising edge of the clock, rather than on both the rising and falling edges of the clock). (G.
Kelley, Tr. 2515) The concept of using dual edge clocking “had generated quite a bit of
interest.” Rhoden, Tr. 462-63 (“. . . actually we came very close to including it in the original
SDRAM standard . . .)?

525. The subcommittee decided to postpone implementing dual edge clocking until a
later standard in part because the subcommittee believed current requirements could be met with
asingle edged clock. (G. Kelley, Tr. 2515 (“ At the meeting, we discussed the advantages of a
double-edged clock versus a single-edged clock and we decided as a group that we could meet
the requirements of the high-performance systems for the next-generation DRAM without
needing a double-edged clock for that doubling of the performance and that we would reconsider
the double-edged feature in the next generation.”); Rhoden, Tr. 463-464)

526. Another factor in the decision to postpone implementing dual edge clocking until a
later standard was that a number of companies had difficulty perfecting the clock signal to permit
using both the rising and the falling edges. (Prince, Tr. 9024; Kellogg, Tr. 5180; Sussman, Tr.
1371).

3. The Decision To Include Programmable CAS Latency and Burst
Length.

527. At the JC-42.3 meeting of December 4-5, 1991, Howard Sussman of NEC presented
the results of a separate meeting in Portland concluding that the latency of data to the clock and
the burst length should be programmable. (JX0010 at 50 (“The latency of data to the clock
should be programmable. Implied setup with WCBR equivalent”) (“Burst sequence...and wrap
length should be programmable”)). At the same meeting, Texas Instruments made a second
showing of its SDRAM proposal that also included programmable CAS latency and
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programmable burst length. (JX0010 at 56 (“FEATURES TO BE PROGRAMMED IN WCBR
CYCLE: ... WRAPLENGTH...DATA CLOCK LATENCY)); Rhoden, Tr. 419-420).
Toshiba also made a second showing that included programmable CAS latency and burst length.
(JX0010 at 67; Rhoden, Tr. 424). Wrap length and burst length are the same thing. (Rhoden, Tr.
419-420; Williams, Tr. 812-813; Sussman, Tr. 1374-1375).

528. The JC-42.3 Subcommittee considered a number of alternative methods of
determining the CAS latency and burst length, including using a fixed burst length, using pins to
set the CAS latency and burst length, and using fusesto set CAS latency and burst length.
(Rhoden, Tr. 425-434; Kellogg, Tr. 5099-5102 and 5130-5131).

529. At the December 1991 JC-42.3 meeting, Samsung presented a proposal for
SDRAMSs that included fixed CAS latency and burst length. Samsung proposed using asingle
CAS latency of 2 and asingle burst length of 8. (JX0010 at 71; Rhoden, Tr. 425-28; Kellogg, Tr.
5099-5101).

530. The Samsung proposal aso included a fuse option to select between two different
burst options. (JX0010 at 71; Rhoden, Tr. 427-428).

531. At the December 1991 JC-42.3 meeting, Mitsubishi presented a proposal for an
SDRAM that would use two pins, BT and WP, to set the burst length and burst type. (JX0010 at
74; Kellogg, Tr. 5102). Inits proposal, Mitsubishi provided for two burst length options, a burst
length of 4 and 8. (JX001 at 64; Rhoden, Tr. 430-34).

532. At the December 1991 JC-42.3 meeting, Texas Instruments presented a proposal
using the WCBR cycle to program the mode register to determine burst length and CAS latency.
(JX0010 at 50 and 56). WCBR indicates a situation where the write signal islow and aCAS
signal is sent before the RAS signal. While common in atest or refresh operation, CAS before
RAS differs from anormal read or write operation where the RAS would be sent before the CAS.
(Kelogg, Tr. 5107-5109).

533. WCBR was a cycle that had been used in fast page mode and EDO DRAMsto
reflect a means by which atest mode could be entered and remain for some period of time.
(Kellogg, Tr. 5106-5107).

534. The use of WCBR to program CAS latency and burst length appealed to JEDEC
members because it was afamiliar concept, was evolutionary and could easily be achieved.
(Kellogg, Tr. At 5109-10 (Texas Instrument’s proposal to use WCBR *had two key messages to
me. Oneisthat it indicated | could use an evolutionary concept. In other words, | could use
something | was familiar with and I’ d been using for some period of time. It aso implied that
setting modes in a programmable method could be easily achieved.”); Sussman, Tr, 1382-83
(WCBR “is the same test mode methodology, programmable, that we have had for years.”)).
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535. At the JC-42.3 meeting of February 27-28, 1992 NEC, Hitachi, Fujitsu, Toshiba and
Mitsubishi all made SDRAM proposals that included programmable CAS latency and burst
length. (JX0012 at 39 (NEC: “FEATURE. . . Programmable wrap-length (2,4,8,16, Full Page) . .
. Programmable RAS,CAS latency using WCBR+Address-key”) and JX0012 at 42 (NEC:
diagram indicating mode register programmability including programmability of CAS latency
and burst length); JX0012 at 69 (Hitachi: “Programmable wrap length . . . . Programmable RAS,
CAS latency”) (Sussman, Tr. 1382-1383); JX0012 at 76 (Fujitsu: “Features. ... Programnmable
burst type and wrap length (4, 8, Full Column)”); JX0012 at 91 (Fujitsu: diagram indicating
mode register programmability including programmability of CAS latency and burst length);
JX0012 at 94 (Toshiba: “Basic Features of Synchronous DRAM: ... 3. Sequential column access
with programmable wrap length . . . 6. Programmable latency”); JX0012 at 60 (Mitsubishi:
“Target Specification of Synchronous DRAM: ... 2. Programmable Wrap length 4 & 8 bit
(Selectable by Address Key)” ). At the same meeting, Sun presented comments on what features
it would like to see included in SDRAMSs, including programmable CAS latency and burst
length. (JX0012 at 110 (* Synchronous DRAM requirements .. . . WCBR programming (latency,
wrap len, etc. . .”).

536. AtaDRAM Task Group meeting of April 9-10, 1992, NEC, Fujitsu, Toshiba,
Samsung, Hitachi, Mitsubishi and IBM presented proposals that included programmable burst
length. (CX0034 at 33 (“NEC.: ... programmable Wrap 1,2,4,8, full page’); CX0034 at 33
(“Fujitsu: ... programmable wrap and burst of 1, 4,8, full page length); CX0034 at 35 (* Toshiba:
... programmable Wrap and burst of 4 and 8”); CX0034 at 35 (“Samsung: ... programmable
Wrap and burst of 4, 8 full page length”); CX0034 at 35 (“Hitachi: ... programmable Wrap and
burst of 1,2,4,8, full page”); CX0034 at 36 (“Mitsubishi: ... programmable Wrap and burst of
4,8,16,32, full page”); CX0034 at 32 (“IBM: ... Programmable Wrap of 2,4 or 8 words’).

537. At the next meeting of JC-42.3 on May 7, 1992, the minutes of the April DRAM
Task Group meeting were presented to the full JC-42.3 subcommittee. (CX0034 at 4 and 30-37).

538. At the May 1992 meeting of the JC-42.3 Subcommittee, Samsung, NEC, Toshiba,
Hitachi and Mitsubishi all made SDRAM presentations that included programmable CAS latency
and burst length. (CX0034 at 44 (Samsung - Mode register field table showing programmability
of CAS latency and burst length); CX0034 at 63 (NEC - Mode register table showing
programmability of CAS latency and burst length); CX0034 at 83 (Toshiba - “ Programmable
Latency Clock Times. .. CAS Latency”) and 85 (Diagram indicating mode register
programmability including programmability of burst length and CAS latency); CX0034 at 99
(Hitachi - “1. Feature. . . * Programmable wrap length (1,2,4,8, Full Page). . . * Programmable
RAS, CASlatency. ..”); CX0034 at 108 (Mitsubishi - Access latency table showing
programmability of CAS latency and burst length); CX0034 at 140 (Fujitsu -Register
programming table including programmability of CAS latency and burst length).

539. At the May 1992 JC-42.3 meeting, Cray gave a presentation that proposed the use
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of fuses to choose between two different CAS latencies, 2 and 3, and two burst lengths, full page
and 8, for an SDRAM part. (CX0034 at 149 (proposing feature sets, which included CAS
latency and Wrap Length, for two SDRAM configurations and stating, “[d]efault [s]et fuse
programmable by supplier”); Sussman, Tr. 1388; Kellogg, Tr. 5103-5105). There were no other
presentations of aternatives to programmable CAS latency and burst length at this meeting. (See
generally CX0034).

540. On June 11, 1992, four SDRAM ballots were sent out to all members. (CX0252A at
1). One ballot sought approval for use of a programmable mode register to set CAS latency and
burst length. (CX0252A at 1 (“Item 376.3 “Proposed Standard for 16M Bit x 4 Sync DRAM
Mode Register” JC-42.3-92-85"); Crisp, Tr. 3075-3076; Rhoden, Tr. 448; Williams, Tr. 811-812;
Sussman, Tr. 1390-1391).

541. Crisp voted (for technical reasons) against all four of the ballots, including the
proposal for the mode register. (JX0013 at 9-11). The ballot required anyone aware of patents
involving the ballot to alert the Subcommittee during their response. Committee Ballot, JC-42.3-
92-85, item 376.3 (June 11, 1992) (Proposed Standard for 16M bit x 4 Sync DRAM Mode
Register). At the time that the mode register ballot was being considered, Crisp never said
anything with respect to potential Rambus patents relating to that ballot. (Crisp, Tr. 3087;
Williams, Tr. 819-820).

542. Theresults of the vote on the mode register ballot were presented at the next JC-
42.3 meeting on July 21, 1992. (JX0013 at 9-12; Sussman, Tr. 1393). Theintial tally showed 14
members in support of the proposal, 5 against and 7 abstentions. (JX0013 at 10). Various
Subcommittee members offered comments, especially with respect to the need for a CAS latency
of 4. (JX0013 at 10-11 (“-Hitachi: We don't like latency of 4 four. NEC agreed to review its
need for the CAS latency of four cycles. Therewasalot of discussion about this. Some felt it
should be made optional.”). Finaly, it was agreed to re-ballot the mode register proposal with an
optional latency mode of four. (JX0013 at 11).

543. At the September 16-17, 1992 JC-42.3 meeting Sun made an SDRAM presentation
that included programmable CAS latency and burst length. (CX0042 at 39-40 (Mode register
table showing programmability of CAS latency; “ Programmable Options: Severa programmable
options are associated with read and write accesses, as specified in the Mode Register. ... Wrap
Length. Wrap length specifies the length of the burst for aread or write cycle”)).

544. On January 21, 1993, the DRAM Task Group made minor technical edits to the
NEC mode register that included programmable CAS latency and burst length and had previously
been balloted as “Proposed Standard for 16M Bit x 4 Sync DRAM Mode Register” JC-42.3-92-
85 (item 376.3). The DRAM Task Group decided that are-ballot was not necessary and added
the ballot to the pass-hold category. (CX0047 at 3 (“This ballot had been passed but was shown
asup for re-ballot. The ballot will not be reissued but will be editorially changed.”).
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4, Other Technologies Considered In Connection With JEDEC Work on
the SDRAM Standard.

(A) Low Voltage Swing Signaling.

545. During 1992 Jedec work included a number of presentations that included low
voltage swing signaling. At the February 27, 1992, JC 42.3 meeting, NEC, Fujitsu, Mosaid, Sun
and Intel all made proposals that included low-voltage swing signaling. (JX0012 at 39, 76, 104,
111, 113; Crisp, Tr. 3045-46). At this same meeting, the JC-42.3 Committee discussed GTL
technology for use with SDRAM. (JX0012 at 36, 56-58, 60, 101-02, 104, 111).

546. Atthe April 8, 1992, Specia SDRAM Task Group meeting, the JC 42.3
Subcommittee considered SDRAM proposals that included low voltage swing signaling.
(CX0034 at 32 (IBM), 33 (NEC, Fujitsu), 35 (Samsung, Hitachi), 36 (Mitsubishi).

547. Atthe May 7, 1992, JC 42.3 meeting, the Subcommittee considered SDRAM
proposals that included low voltage swing signaling. (CX0034 at 59 (NEC), 122-123 (Fujitsu)).

548. At the September 16-17, 1992, JC 42.3 meeting, the Subcommittee considered
Sun’s 15 meg SDRAM specification which included low voltage swing signaling (CX0042 at
31) (“Itisproposed that LVTTL be used for I/O drivers and receivers.”)).

(B) Dual Bank Design.

549. During 1992 and 1993 Jedec work included a number of presentations that included
dual bank design. At the February 1992 JC 42.3 meeting, the Subcommittee addressed the topic
of multiple active subarrays in two presentations (JX0012 at 34, 37) and multibank or dual bank
design in other presentations (See, e.g., id. at 60). The Subcommittee considered proposals for
multibank, or dual bank, design from NEC, Mitsubishi, Fujitsu, and Sun. (JX0012 at 39, 60, 76,
110).

550. Atthe May 7, 1992, JC 42.3 meeting, the Subcommittee considered SDRAM
proposals that included dual bank design. (CX0034 at 59 (NEC), 122-123 (Fujitsu)). During
that meeting, Mr. Kelley of IBM, prompted by Mr. Meyer of Siemens, asked Mr. Crisp whether
Rambus might have patent claims that related to dual bank design. (CX2089 at 130, 131, 136-
137 (Meyer, Infineon Trial Tr.). Mr. Crisp gave no verbal response, but rather shook his head.
Mr. Kelley then commented to the group that “they don’t have anything to say about that.” (1d.).

551. At the September 16-17, 1992, JC 42.3 meeting, the Subcommittee considered

Sun’s 15 meg SDRAM specification which included a dual bank design (CX0042 at 30) (“The
4M x 4 deviceis organized internally as two banks.”).
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(C)  Auto-Precharge.

552. At anumber of meetings during the course of 1992, the JC-42.3 Subcommittee
discussed using the auto-precharge technology in the SDRAM standard. (February 1992:
JX0012 at 37, 39 (NEC), 76 (Fujitsu), 94 (Toshiba), 108 (Sun); April 1992: CX0034 at 32
(IBM), 33 (NEC), 35 (Hitachi); May 1992: CX0034 at 6, 150).

553. At the September 16-17, 1992, JC-42.3 meeting, the Subcommittee considered
Sun’s 15 meg SDRAM specification which included an “autoprecharge” option CX0042 at 45).
Auto-precharge was incorporated as afeature in the JEDEC SDRAM 21-C standard, issued in
November 1993. (JX0056 at 115).

(D)  Source Synchronous Clocking.

554. At the April 1992 JC-42.3 Specia Task Group meeting, the DRAM Task Group
discussed the issue of source synchronous clocking. CX1708 at 2 (*Hitachi brought up the issue
of source synchronous clocking.”); Crisp, Tr. 3053-54 (recalling that a discussion on source
synchronous clocking had taken place at this meeting)).

(E) Externally Supplied Reference Voltage.

555. At the February 27, 1992, JC 42.3 meeting, Samsung proposed an externally
supplied reference voltage. (JX0012 at 58; Crisp, Tr. 3043, acknowledging that “vref” refersto
externally supplied reference voltage).

556. Atthe May 1994 JC-42.3 Subcommittee meeting, Mr. Crisp observed various
presentations regarding specific SDRAM configurations. Mr. Crisp wrote in an e-mail to Mark
Johnson, an attorney for Rambus, “Note that many of the SDRAMS use an externally supplied
reference voltage in the input buffers. | believe we have a claim we added to cover this
configuration. We should make note of this.” (CX0711 at 26, 27). Later in the same May 1994
meeting, Mr. Crisp noted, “(again we need to check claims about ‘DRAM with input receivers
using an externally supplied reference voltage’). We may be able to slow down or stop (or at
least collect from) al of the CTT, GTL and HSTL devicesif thisclaim is allowed (Allen, |
believe thiswas one of the claims you, Lester, Tracy and | wrote up in late ‘91, right?).”
(CXO0711 at 26, 31).

557. On March 14, 1995, Fujitsu gave a presentation on “STBUS’ signaling technology
to the JC-16 Subcommittee. (CX0711 at 53, 54; see also CX0082 at 13). In an e-mail to
Rambus executives and others, Mr. Crisp stated that Rambus had claims that anticipated
Fujitsu’s STBUS proposal because it was a proposal for a current source device that relied on an
externally supplied reference voltage. (CX0711 at 53, 54 (“Taken aong with the fact that they
rely on an externally bussed reference (this should be anticipated by some of our claims), | would
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say that this proposal may well infringe our work.”)).
5. Adoption of the SDRAM Standard.

558. At the JC-42.3 meeting on March 3-4, 1993, the subcommittee voted unanimously
to send 14 SDRAM ballots to Council to become approved as a comprehensive standard for
SDRAMSs intended for publication as Release 4 of the 21-C standard. JX0015 at 14 (*VLSI
moved to send all pass/hold ballots on to Council. Seconded by TI. The vote was: 26 yes, O no.
Motion passed.”). The ballots werein fact sent to Council after the vote. (G. Kelley, Tr. 2554-
2555; JX0016 at 5).

559. The subcommittee agreed to issue a press rel ease stating that the Sync DRAM
standard has been approved by subcommittee. (JX0015 at 14; G. Kelley, Tr. 2555). A copy of
the release was attached to the minutes of the March meeting. (JX0015 at 99) (“Press Release ...
At the March 4 meeting here the EIA/ JEDEC JC-42.3 Subcommittee on Memory unanimously
approved 14 Synchronous DRAM ballots. These will be submitted to the JEDEC Council for
their approval before publishing asa JEDEC standard. ... thefollowing list of ballots [are
included] ... 4 16M/18M SDRAM Mode Register Bit Definitions.”). Among the features
included in this standard was programmable CAS latency and burst length. (JX0056 at 114).

560. At the JC-42.3 meeting on May 19-20, 1993, Gordon Kelley of IBM reported to the
full JC-42.3 subcommittee that the SDRAM ballots had gone to Council and that all council
members apart from AT& T had supported the ballots. He attached to the minutes a letter
responding to ATT’ s concern by proposing additions to the Mode Register. (JX0016 at 5 and
36-37(I1BM) (table showing programmability of mode register including programmable CAS
latency and burst length). Kelley also distributed copies of the ballots to the subcommittee.
(JX0016 at 5; G. Kelley, Tr. 2557-2558).

561. On May 24, 1993 the JEDEC Council formally approved adoption of the
comprehensive standard in Release 4 of the 21-C standard. (CX0054 at 8-10; G. Kelley, Tr.
2559-2560).

562. In November, 1993 JEDEC published the SDRAM standard as JEDEC Standard
No. 21-C Release 4 (JX0056; Williams, Tr. 801). The standard included a programmable mode
register that includes programmable CAS latency and burst length. (JX0056 at 114 (mode
register table showing programmability of three elements, including latency mode and burst
length); Rhoden, Tr. 456-458; Williams, Tr. 801-03; Sussman, Tr. 1399-1400).

563. For a manufacturer to produce JEDEC-compliant SDRAMS, the standard requires
the manufacturer to design and produce SDRAMs with programmable CAS latency and burst
length on amode register. (Sussman, Tr. 1399-1401; see CCFF 25-28 and 114-116 discussing
need for compatibility and interoperability).
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564. The SDRAM and DDR SDRAM standards include low swing signaling (CX0234 at
116, 189-195), dual bank (CX0234 at 116, 145), source synchronous clocking (CX0234 at 164,
Lee, Tr. 6682) and auto-precharge (CX0234 at 145, 151) features, and allows optional use of an
externally supplied reference voltage (CX 0234 at 84 (pin 40), 85 (pin 40), 86 (pin 49) and 87
(pin 49).

6. Subsequent JEDEC Work Relating to the SDRAM Standard.

565. Work continued in the JC-42.3 subcommittee after the publication of the SDRAM
standard in November, 1993. That work included improvements to the SDRAM standard and
work on future generation of devices. (Rhoden, Tr. 460 (“Q. Now, what standard-setting work,
if any, did the JC-42.3 subcommittee do between May of 1993 and June of 1996? A. Oh, a
tremendous amount. The work -- inside JEDEC, there is a continuous time line of activity.

Work -- it's -- while there are snapshots and we do collect groups of ballots at times, the work is
continuous. We're always working on the improvements to what we have, improvements to what
we've seen before and future generation of devices. So, that's three things we're always working
on.”).

566. SDRAMs were not immediately adopted by the marketplace and as late as 1995
asynchronous DRAM s continued to make up approximately 97% of the market with Fast Page
M ode approximating 87.2% and EDO’ s 9.9% of the market. (Rapp, Tr. 10248).

567. JEDEC members noted that SDRAMs were not being produced due to their
overhead and yield issues. (JX0027 at 12 (“NEC noted that the amount of overhead for the
JEDEC SDRAM made it unusable so it was not produced. Yield was the mgjor issue also.
Presently SDRAMSs are being made, but a clear market is not there yet.”) and 13 (“It was noted
that as compared to EDO, SDRAM is harder to make and the yields are lower.”).

568. JC-42.3 members showed a continued interest in asynchronous DRAMs and at the
January 5, 1995 JC-42.3 meeting, Micron made a presentation of an asynchronous DRAM called
Burst EDO that was based upon a page mode DRAM. (JX0023 at 69-79; Williams, Tr. 821 and
825-826).

569. Brett Williams of Micron testified that Burst EDO lost support, however, and was
abandoned due to momentum behind SDRAM. (Williams, Tr. 829). He further testified that if
Burst EDO had been adopted more work would have been done on it to improve its performance.
(Williams, Tr. 829-830; see Jacab, Tr. 5395-5396 (discussing advantages of continuing to
develop asynchronous over synchronous memory.).

570. Other JEDEC members made proposals aimed at reducing the costs of SDRAMSs.

At the March 15, 1995, JC-42.3 meeting, Tl proposed reducing test cost by making CAS latency
of 1 optional. The proposal included a mode register with programmable CAS latency and burst
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length. (JX0025 at 107 (Mode register table showing programmability of CAS latency and burst
length)).

571. Atthe May 24, 1995, JC-42.3 meeting, TI made a second showing of its proposal to
make CAS latency of 1 optional. (JX0026 at 9). The proposal continued to include a mode
register with programmable CAS latency and burst length. (JX0026 at 62 (SDRAM mode
register table showing programmable CAS latency and burst length)). A motion to ballot the T
proposal was unanimously accepted. (JX0026 at 9). Crisp sent an e-mail from the meeting
stating that “ T1 would prefer to eliminate the requirement for supporting CAS latency = 1 to
reduce cost of speed testing by removing some testing permutations.” (CX0711 at 70).

572. At the September 11, 1995, JC-42.3 meeting, NEC made an SDRAM Lite
presentation that proposed an SDRAM with areduced feature set aimed at saving costs. (Rhoden,
Tr. 475-6; Lee, Tr. 6625-27). That proposal suggested using a fixed CAS latency of 3 and a
single fixed burst length. (JX0027 at 13, 66; Lee, Tr. 6626, 6629-30, 6632, 11,017; Sussman, Tr.
1416-17).

573. Therewasinitial support for SDRAM Lite at the meeting with 23 members voting
that an SDRAM L.ite standard was needed and 4 voting against. (JX0027 at 12). It was agreed at
the meeting that Desi Rhoden would prepare a survey ballot that JEDEC would issue. (JX0027
a 14).

574. At the JC-42.3 meeting on December 6, 1995, SDRAM Lite was further discussed.
(JX0028 at 6; CX0711 at 191-92 (Crisp e-mail (12/6/95)).

575. On January 31, 1996, there was an interim meeting of JC-42.3 where results of the
SDRAM Lite survey ballot were discussed. Included in the discussion was having fixed CAS
latency and burst length. (JX0029 at 13, 14 (“Survey Ballot Results. . . Does your company
want to include CAS latency of 2 in the reduced specification? . . . Does your company want to
include Burst Length of 1 in the reduced specification?. . . ”); Lee, Tr. 6630, 6632, 11018-
11019). The survey ballot also asked membersif they wanted to include auto-precharge in the
reduced specification. (JX0029 at 15).

576. According to Terry Lee of Micron, the SDRAM Lite proposal lost support and was
abandoned because it was recognized that the cost adder in the full SDRAM technology was not
as great asinitially thought and because members were frustrated at the length of time it was
taking to get astandard. (Lee, Tr. 6634-6635).

577. SDRAMs began selling in volumein 1997, accounting for 33.5% of the DRAMs
sold, and became the dominant product in the market in 1998, accounting for 60.8% of DRAMsS
sold. By that stage full page mode DRAMSs had declined to 8.8% and EDO to 27.6% of DRAMs
sold. (Rapp, Tr. 10248-10249).
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B. The Next Generation SDRAM (DDR SDRAM).
1 The Beginnings of Work on the Standard.

578. JEDEC work on the next generation SDRAM that would eventually be named DDR
SDRAM began with consideration of IBM’sHST proposalsin the late 1980's and early 1990's.
(G. Kelley, Tr. 2584-2585 (“Q. Mr. Kelley, based on your recollection and your participation
within JEDEC, what is your understanding of when JEDEC began work on the standard that
became the JEDEC DDR SDRAM standard? A. Inmy mind, the consideration of using a
double-edged clock actually began when | made the first presentation in 1988 and IBM
reproposed in 1990 and 1991 and several other companies picked up in that -- on that concept in
1991. I think we had five companies showing what they called their own toggle mode in their
presentations on the consideration of the first-generation synchronous DRAM. So in my mind,
the consideration of the dual-edge clock began in 1988 and was essentially tabled because it was
felt by the committee that it was not needed for the first generation part and that we would pick
up the ideafor consideration of the second generation part, which is now called DDR
SDRAM.”); Sussman, Tr. 1427- 1428).

579. After the publication of the first generation SDRAM standard in November 1993,
JEDEC worked both on implementations of and improvements on the SDRAM standard,
including pin-out diagrams for specific SDRAM configurations, and on the standard for the next
generation SDRAM. (Rhoden, Tr. 460-61 (“Q: Now, what standard-setting work, if any, did the
JC-42.3 subcommittee do between May of 1993 and June of 1996? A: Oh, atremendous
amount. . . . We're always working on the improvements to what we have, improvements to
what we' ve seen before and future generation of devices. . . . Q: Now, with respect to the
SDRAM standard, what would future generation devices refer to? A: Well, we call[ed] them
future generation DRAM —SDRAM . ... Sometimesit was referred to as SDRAM |1, sometimes
it wasjust future DRAM. ... Q: What standard did [that work] lead to? A: Well, the next
generation standard would have been the DDR standard that actually came out later.”); G. Kelley,
Tr. 2566-67 (“Q: . .. After adoption of the series of SDRAM ballots, what did the JC-42.3
subcommittee do next? A: | believe that the next item that we pursued was the next generation
of synchronous DRAM. Q: What do you mean by ‘the next generation of synchronous DRAM?
A: The one that we had just approved was the first synchronous DRAM in our JEDEC standards
and we had already discussed at the early discussion of the synchronous DRAM that we would
probably need to take some of the ideas of that first discussion and generate a second generation.
We were now beginning that process.”); Sussman, Tr. 1402 (*Q: . .. What did the JC-42.3
committee do next [after it completed work on the SDRAM standard]? A: Start on the next
evolutionary part.”); Williams, Tr. 820 (*Q: . . . after JEDEC published [the SDRAM standard],
what work did it move on to next? A: It took up several different options, mainly looking at the
next standard, the next generation of memory.”); see also CX0700 at 2 (Crisp e-mail from the
May 19-20, 1993 JC-42.3 meeting: “Apple. .. issaying that the committee is rushing ahead to
get anext generation standard before finding out the problems with the first generation
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standard.”); CX0711 at 52, 54 (Crisp e-mail of March 1995 quoting Hans Wiggers as saying that
JEDEC had been working for over two years to standardize a high-speed interface and has not
yet reached consensus); MacWilliams, Tr. 4815 (“. . . wefirst heard about DDR in '95 when we
went out to ask for options, which was one of the options we considered, the higher-speed
SDRAM. One of the optionswas DDR.")).

580. Work on what became the DDR SDRAM standard was referred to as “ next
generation SDRAM,” “SDRAM I1” or “future SDRAM.” The standard was later named DDR
SDRAM after Fujitsu coined the term “DDR” in December 1996. (Rhoden, Tr. 408-09 (* ...
what DDR was originally called by alot of people that worked on it, we called it SDRAM |1, and
it wasn't until Fujitsu actually coined the term DDR that we came up with a different name,
called it DDR as opposed to SDR 11 or something likethat.”); Kelley, Tr. 2581 (“Q: What was
your understanding of what Samsung Electronics meant by ‘future SDRAM’ [in a JEDEC
presentation made in March 1996]? A: The committee always needs to be |looking ahead to
determine what they want for the generation of DRAM that they’ re presently working on, which
at thistime | believed was the one we called DDR SDRAM .. .."); (Lee, Tr. 6636 (“Thisisa
JEDEC survey ballot for future synchronous DRAM features, which later became known as
DDR")).

581. Thework begun by JEDEC after adoption of the SDRAM standard included
revisiting the dual edge clock that had been proposed by IBM as part of its HST presentationsin
the late 1980's and early 1990's. (Rhoden, Tr. 462-463, Sussman, Tr. 1403; G. Kelley, Tr. 2567
(“Well, clearly one of the ideas was the dual-edged clock control of the output that we had earlier
called toggle mode and now was called dual-edge clock and became what we called DDR or
double datarate.”).

582. The work begun by JEDEC after adoption of the SDRAM standard included
discussion on adding on-chip PLLs. (Rhoden, Tr. 463; Sussman, Tr. 1403).

583. The various features that members had been talking about were gathered together in
a presentation given by Fujitsu at JEDEC in December 1996. This was when the term DDR was
first used. (Rhoden, Tr. 1197-1198 (“ This was the Fujitsu presentation where they had taken a
collection of the discussions that had taken place throughout -- in -- within previous meetings for
the past decade or so, and they had pulled them together in a unified approach to the next
generation part. Rather than talking about these features independently, they actually pulled
them together, and that is a presentation from Fujitsu. They also happened to coin the name
DDR. That'sthefirst time that the DDR name shows up, isin the Fujitsu presentation.”)).

584. Thefirst use of theterm "DDR SDRAM" in late 1996 did not mark the beginning of
the work on what became the DDR SDRAM. (G. Kelley, Tr. 2582 and 2585-86 (“Q: Mr. Kelley,
would you agree that the first use of the term ‘DDR SDRAM’ in late 1996 marked the beginning
of the work on what became the DDR SDRAM standard? A: Not in my mind.”); Rhoden, Tr.



408-09 and 1200; Sussman, Tr. 1429 (*Q. Inthe 1994 to 1996 time frame, you were attending
the JEDEC meetings obviously. A. Yes, sir. Q. Inthat time frame, was there ongoing JEDEC
work that led to the DDR standard? A. Yes.”); Lee, Tr. 6636).

585. The JEDEC patent disclosure policy and obligation of good faith applied to work
relating to technologies incorporated in what ultimately became known asthe DDR SDRAM
standard before the name “DDR SDRAM” was first used in December 1996. (G. Kelley, Tr.
2586-87 ("QUESTION: Mr. Kelley, based on your understanding of the JEDEC disclosure
policy, was a member's duty to disclose patents and patent applications relating to dual-edge
clock technology triggered only by presentations occurring during or after December 19967
THE WITNESS: No. In my mind, we had been considered -- considering toggle mode, which is
adual-edge clock, in the early considerations of SDRAM in the 1990, 1991, 1992 time frame
significantly. There were lots of presentations that included consideration in those early '90
years, so it did not begin with the later consideration of what the committee called DDR.”);
Rhoden, Tr. 468, 492, 514; Sussman, Tr. 1381-1382, 1386, 1406-1407, 1409; G. Kelley, Tr.
2571; Landgraf, Tr. 1717, 1720; see also J. Kelly, Tr. 1983-1984 (For the duty to disclose to
arise, it is not necessary that there be some formal activity within the relevant standard-setting
committee that involves the technology or technologies covered by the patent or patent
application) and 1984-1985 (The duty to disclose is “not tied to any procedural formality in the
processat al.”)).

2. The Decision to Use Programmable CAS L atency and Burst Length.

586. Because the next generation SDRAM standard was designed as a follow-on to the
first SDRAM standard, the JC-42.3 subcommittee’ s assumption was that the features contained
in the SDRAM standard would be carried over into the future, or next generation, SODRAM
standard. (Peidl, Tr. 4378- 4379)

587. When it began work on the next generation SDRAM standard, the JC-42.3
subcommittee assumed that programmable CAS latency and programmable burst length would
be carried over into the next generation standard. (Rhoden, Tr. 491).

588. In October 1995, JEDEC staff distributed to subcommittee members, including
Rambus, a survey ballot requested at the September 1995 JC-42.3 meeting. (CX0260). The
subject of the survey was * Future Synchronous DRAM (SDRAM) Features.” (CX0260 at 1). The
survey ballot assumed that the future SDRAM standard would include programmable CAS
latency and burst length. The ballot asked whether members thought it important to add any
additional latency valuesto those already available. (CX0260 at 9 (“ There are currently 4
reserved states in the mode register’s CAS latency field that could logically accommodate CAS
latencies of 5, 6, 7, and 8. . . .Does your company believe it is important to standardize CAS
latencies beyond a CAS latency of 47’)). The survey ballot also asked members whether they
wanted the “wrap” functionality to be programmable. (CX0260 at 11 (“ There may be advantages
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to eliminating the “wrap” functionality or making it programmable.”)).

589. Theresults of the SDRAM Features Survey Ballot that had issued on October 30,
1995 weretallied at the same meeting on December 6, 1995. (JX0028 at 36-48). Mosaid made a
presentation on the results of the survey. (JX0028 at 6). The CAS latency portion of the survey
results showed that JC-42.3 members strongly supported adding into the mode register CAS
latencies in excess of four. (JX0028 at 42). The results of the burst wrap survey were a'so
presented. (JX0028 at 44).

590. At the March 20, 1996, JC-42.3 meeting, the RAM features and functions
subcommittee made a presentation that included use of programmable CAS latency and burst
length. (JX0031 at 64). Desi Rhoden, who made the presentation, assumed that JEDEC would
continue to use programmable CAS latency and burst length in the next standard. (Rhoden, Tr.
491-492).

591. At the June5, 1996, JC-42.3 meeting, EIA made two presentations that included
programmable CAS latency and burst length. (JX0033 at 41- 46 and JX0033 at 47-49).

592. At the September 10, 1997 JC-42.3 meeting, the subcommittee voted unanimously
to send a DDR mode register to Council. (JX0040 at 7-8; Lee, Tr. 6640-6641). That mode
register included programmable CAS latency (CX0234 at 150; JX0057 at 12; Lee, Tr. 6641) and
burst length (CX0234 at 150; JX0057 at 12).

593. The mode register was approved by Council and included in Release 9 of the 21-C
standard published by JEDEC in August 1999 and subsequently in the consolidated DDR
SDRAM Specification (JESD79) that was published by JEDEC in June 2000. (CCFF 657).

3. Consideration of On-Chip PLL/DLL.

594. After the release of the SDRAM standard, JEDEC began working on the next
“evolutionary part”. (Sussman, Tr. 1402). JEDEC was considering on-chip PLL/DLLs as part of
that work. (Sussman, Tr. 1403).

595. PLLsarevery similar to DLLs. (Jacob, Tr. 5443).

596. Rambus co-founder Horowitz testified that aDLL isatype of PLL. (Horowitz, Tr.
8607).

597. The JEDEC subcommittee members used the terms PLL and DLL interchangeably.
(Rhoden, Tr. 492).

598. The predominant purpose of JEDEC considering placingaPLL or aDLL ona
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memory device was to guarantee that the memory controller would capture data during the data
valid window. (Jacob, Tr. 5442-5443; Kellogg, Tr. 5154-5155; Lee, Tr. 6662-6664)

599. Anon-chip PLL/DLL would account for delays occurring within the DRAM itself
but would not account for delays that occur between the DRAM chip and the controller.
(Kellogg, Tr. 5154).

600. The duty to disclose patents or patent applications relating to use of on-chip PLL or
on-chip DLL technology was triggered while Rambus was still amember of JEDEC. (G. Kélley,
Tr. 2587 (“Q. Again, Mr. Kelley, based on your understanding of the JEDEC disclosure policy,
was a member's duty to disclose patents and patent applications relating to use of on-chip PLL or
on-chip DLL technology triggered only by presentations occurring during or after December
19967 A. No. They had to be disclosed when the presentations were first considered in the '95,
possibly even '94 time frame. | specifically remember '95.”)).

601. During the course of 1994, Richard Crisp of Rambus observed discussionsin the
JEDEC JC-42.5 subcommittee regarding using PLLs on memory modules to remove clock skew
from the module. (CX0711 at 13, 14 (Crisp e-mail (3/8/94): the 200 pin DIMM (Dual In-line
Memory Module) includes “an on-board PLL clock generator to remove clock skew from the
module.”), at 31, 35 (Crisp e-mail (7/13/94): Mark Kellogg “argues that the PLLSs, buffers, etc
must be moved off the DIMM. They are still needed, but the ideais to put them on the
motherboard.”)).

602. During the course of 1994, Richard Crisp of Rambus was present when the JC-42.3
subcommittee discussed putting PLLs on other types of memories, including SDRAMs. (JX0021
at 39 (Motorola SRAM Sleep and Doze Mode Proposal diagram shows “Phase Locks’); JX0022
at 34 (NEC SRAM Sleep and Doze Mode (informal) proposal table showing PLL)).

603. Richard Crisp and others at Rambus appreciated that memory manufacturers could
incorporate PLLS/DLLs on SDRAMSsto correct for clock skew. (CX0711 at 22, 23 (Crisp e-mail
(5/24/94): “The use of DLL/PLL technologies could be incorporated by anyone to solve” one
aspect of clock skew)).

604. At the September 13-14, 1994, JC-42.3 meeting, NEC made a presentation
regarding PLLs on SDRAMs. NEC’s presentation showed an on-chip PLL circuit and proposed
to include a PLL-enable bit in the mode register in order to enable on-chip PLLs. (JX0021 at 87
(Mode Register diagram showing PLL Enable Mode), 91 (diagram comparing access time with
and without on-chip PLL) and 92 (slide discusses advantages and disadvantages of on-chip PLL);
Rhoden, Tr. 466 (“NEC was proposing including a PLL on board the chip to actually synchronize
the phased relationship of theinternal clock to the external clock.”); G. Kelley, Tr. 2569-70 (The
“PLL enable modeisfor the addition of afeature called phaselock loop. ... The proposal on
the left [of JX0021, page 91] asks us to consider not putting the PLL on chip, in other words,
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doing the phase lock loop operation with another device. And then the proposal on theright asa
comparison shows us the option of putting the phase lock loop on the DRAM chip as anew
feature. And the comparison shows why the inclusion of the phase lock loop on the chip buys
performance.”);

605. Richard Crisp sent an e-mail from the September 1994 JC-42.3 meeting stating that
NEC was proposing putting a PLL on an SDRAM. (CX0711 at 36-37 (“(NEC PROPOSES PLL
ON SDRAM!!) .. **** They plan on putting a PLL on board their SDRAMS. . . ****| believe
that we have now seen that others are seriously planning inclusion of PLLs on board SDRAMS. .
.. What is the exact status of the patent with the PLL claim?****”) (emphasisin origina)).

606. Members viewing this presentation were under an obligation to disclose patents or
patent applications relating to use of on-chip PLL technology. (G. Kelley, Tr. 2571; see also
Rhoden, Tr. 468 (this presentation triggered a disclosure obligation)) Furthermore, members had
an expectation that a member with any intellectual property relating to on-chip PLL should
disclose that interest at the meeting. (Sussman, Tr. 1406-1407).

607. Interms of implementation, there was essentially no difference in the PLL proposed
by NEC in September 1994 and aDLL. (Rhoden, Tr. 467-468).

608. At the May 24, 1995 JC-42.3 meeting, Hyundai, Texas Instruments and Mitsubishi
made a presentation of the proposed Ramlink/Synclink standard at JEDEC. (JX0026 at 10-11).
That presentation included discussion of on-chip PLLs, which the RamLink/SyncLink was
planning to avoid. (JX0026 at 97 (“Avoid using PLL in DRAM components’)).

609. Discussions of featuresfor the future SDRAM standard led to arequest at the JC-
42.3 meeting held on September 11, 1995 for a survey ballot to determine the features for the
next-generation DRAM. On-chip PLLswere one of the features that had been discussed that led
to the request for the survey ballot. (JX0027 at 14 (* A survey ballot was requested on the next
generation issues stated above. Mr. Allen agreed to prepare the survey.”); Calvin, Tr. 1032 (* . . .
this survey was aresult of trying to capture the top most things that were necessary for SDRAM
to continue to evolve. This had been discussed at numerous meetings before, and many inputs
were coming in and, well, this seems to be a big problem area, we should do this. And
PLL/DLL was one of those discussions. So, thiswas just an attempt to say, how important isit,
how would you rate it, in terms of need.”.)).

610. In October 1995, JEDEC staff distributed to subcommittee members, including
Rambus, the survey ballot requested at the September 1995 JC-42.3 meeting. (CX0260). The
subject of the survey was * Future Synchronous DRAM (SDRAM) Features.” (CX0260 at 1).
Question 3.9-1 asked members whether they believed that use of an on chip PLL or DLL was
important to reduce the access time from the clock for future generations of SDRAMSs future
generations of DRAMs (CX0260 at 12 (“Does your company believe that on chip PLL or DLL is
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important to reduce the access time from the clock for future generations of SDRAMS?’).

611. At the JC-42.3 meeting of December 6, 1995, the tally of the votes cast in the
Future SDRAM Features Survey Ballot was announced. Eleven members voted “yes’ and four
members “no” to the question as to whether their company believed that “on chip PLL or DLL is
important to reduce the access time from the clock for future generations of SDRAMS’ (JX0028
at 45). On-chip PLL/DLL wasincluded among issues with “strong support” in the conclusion of
the SDRAM Feature Survey Ballot. (JX0028 at 35 (“ISSUES WITH STRONG SUPPORT ...
On chip PLL/DLLsto reduce clock accesstime”)).

612. Mosaid presented the results of the survey. Mosaid disclosed a pending patent
application with claims relating to on-chip DLL technology, but stated that the patent likely to
result from the application may not be necessary to use astandard. (JX0028 at 6 (“MOSAID
noted that they had a patent pending on DLL and noted that it was a particular implementation
and may not be required to use the standard.”); CX0711 at 192 (Crisp e-mail (12/6/95): Richard
Foss of Mosaid “stated that MOSAID has a pending patent application for PLL/DLL on
SDRAMSs. Hissuspicionisthat his patent will probably end up being an implementation patent
rather than a concept patent. In the event the patent winds up being a concept patent, he says
they will be compliance with the JEDEC patent policy.*****")).

613. At the January 31, 1996, JC-42.3 interim meeting, Micron presented a proposal
discussing the potential use of on-chip PLL/DLLs and echo clocksin Future SDRAMSs. (JX0029
at 17 (“PLL/DLL circuits are being considered to reduce the apparent accesstime (i.e. as
measured from the external clock) for read accesses’). Micron proposed using asingle PLL on
the controller or clock chip and echo clocks rather than on-chip PLLs. (JX0029 at 18 (“FUTURE
SDRAM - CLOCK ISSUES PLL/DLL Circuits. . Use centralized PLL/DLL (e.g. in clock chip)
to generate two phases of clock signal”); Rhoden, Tr. 487). The Micron presentation triggered a
duty to disclose under the JEDEC patent policy. (Rhoden, Tr. 488).

614. At the JC-42.3 meeting of March 20, 1996, Desi Rhoden, on behalf of the JC-42.3C
RAM Features and Functions L etter Committee, made a presentation that included on—chip
PLL/DLL. (JX0031 at 64 (table showing SDRAM features that includes on chip PLL/DLL);
Rhoden, Tr. 492). This presentation triggered a disclosure under the JEDEC patent policy.
(Rhoden, Tr. 493).

615. Samsung also made a Future SDRAM proposal that included discussion of
aternativesto on-chip PLL/DLL. (JX0031 at 68-72; Rhoden, Tr. 513-514; Lee, Tr. 6691). This
presentation triggered disclosure under the JEDEC patent policy. (Rhoden, Tr. 514).

616. At the JC-42.3 meeting of June 5, 1996, EIA made two presentations involving

on/off-chip DLL. (JX0033 at 42 (“Latency, in the case of DLL on chip”) and 48 (“Latency
(without DLL)").

-89-



617. During the course of its work relating to what ultimately became the DDR SDRAM
standard, the JC-42.3 subcommittee also considered, as an aternative to on-chip PLL/DLL, the
use of vernier circuits. (JX0036 at 58, 64; CX0367 at 3 (Presentation of Desi Rhoden: “The
inclusion of the vernier in the memory for read data timing manipulation is good for all but the
simple one memory device system.”); Kellogg, Tr. 5168 (“My recommendation was in support
first of all for the vernier. We serioudly felt that that was the optimal solution, looking at the
total data captureissue.”); seealso Lee, Tr. 6676-6678).

618. During the course of its work relating to what ultimately became the DDR SDRAM
standard, the JC-42.3 subcommittee also considered, as an aternative to on-chip PLL/DLL, the
use of an edge-aligned, bi-directional data strobe. (CX0368 at 1, 4 (Micron presentation
regarding an edge-aligned, bi-directional data strobe: An edge-aligned strobe allowed
implementation without DLL); CX0370 at 2(Silicon Graphics presentation for a unidirectional
data strobe for read operations; “ DLLs introduce instability, cut into dram core cycle time.”) and
3; CX2713 at 2; Lee, Tr. 6651, 6654).

619. By thetime of the JC-42.3 meeting of December 9-10, 1997, the subcommittee had
decided to include an on-chip DLL in the DDR standard that could be turned on or off (Lee, Tr.
6680-6681). At this meeting the subcommittee discussed the timing of a device where the on-
chip DLL was disabled or enabled. (JX0041 at 18; Lee, Tr. 6680-6681).

4, Consideration of Dual Edge Clocking.

620. Dual edge clocking means capturing data off both edges of the clock. (Lee, Tr.
6688).

621. InaDDR SDRAM, data transitions on both the rising and falling edge of the clock.
(Rhoden, Tr. 389; Polzin, Tr. 3995 (*DDR techniques allowed you to capture the data on the
falling edge and the rising edge to effectively double the data rate, hence the word "double data
rate” or "DDR."); Peidl, Tr. 4397 (“Both, the rising and falling edge of the clock. That'sthe
essentia of the DDR standard.”).

622. InaDDR SDRAM read operation, datais driven by a data strobe, or strobe clock,
which transmits data in time with the rising and falling edges of the system clock. (Rhoden, Tr.
513 (Samsung was proposing a “ strobe clock, which is essentially what we have [in DDR
SDRAMS]."); Peidl, Tr. 4397 (datais being transmitted on the rising and falling edges of the
clock); Sussman, Tr. 1427 (page 5 of the DDR SDRAM standard refers to two data transfers per
clock cycle); Kellogg, Tr. 5172 (the DDR SDRAM standard called for transmission of data on
both the rising and falling edges of the clock)).

623. JEDEC consideration of the dual edge clocking technology that was included in the
DDR SDRAM standard began in 1988 when IBM presented its first HST proposals. (G. Kelley,
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Tr. 2584-85 (*In my mind, the consideration of using a double-edged clock actually began when |
made the first presentation in 1988 and IBM reproposed in 1990 and 1991 and severa other
companies picked up in that -- on that concept in 1991. | think we had five companies showing
what they called their own toggle mode in their presentations on the consideration of the
first-generation synchronous DRAM. Soin my mind, the consideration of the dual-edge clock
began in 1988 and was essentially tabled because it was felt by the committee that it was not
needed for the first generation part and that we would pick up the ideafor consideration of the
second generation part, which is now called DDR SDRAM.”) and 2586-87 (*In my mind, we had
been considered -- considering toggle mode, which is a dual-edge clock, in the early
considerations of SDRAM in the 1990, 1991, 1992 time frame significantly. There were lots of
presentations that included consideration in those early '90 years, so it did not begin with the later
consideration of what the committee called DDR.”)

624. Dual edge clocking continued to be considered at JEDEC as IBM and other
members made further HST proposalsin 1990 and 1991. (G. Kelley, Tr. 2584-85; CCFF 511)

625. On January 3, 1991, the JC-42.3 subcommittee issued a survey ballot regarding a
proposed standard for HST. (CX0251). It included questions on dual edge clocking. (CX0316 at
1 (*TOGGLE MODE offersincreased datarate (Writes or Reads) by clocking data from all of
the DRAM 1/Os at both the falling and the rising edges of the ‘Toggle' pin . .. Do you think that
thiskind of performance enhancement needs to be offered as a standard” yes (hand written).”).

626. At the May 9, 1991 JC-42.3 meeting, the subcommittee passed a motion to ballot
the IBM toggle mode presentation. (JX0005 at 12). At the same meeting Siemens also made a
toggle mode presentation that was like the IBM toggle mode except it used a G\ pin instead of a
new toggle pin. (JX0005 at 12).

627. At the September 18, 1991 JC-42.3 meeting, the subcommittee voted in favor of the
IBM toggle mode technology. However, there were four no votes and a number of comments.
For example, NEC and Samsung commented that the use of two clock edges can limit speed.
(JX0007 at 8). The subcommittee therefore decided to put the ballot on hold until more
resolution to the comments could be made. (JX0007 at 9). At the same meeting Siemens made a
second showing of its toggle mode technology. A motion to ballot was not made. (JX0007 at
10).

628. At the JC-42.3 Subcommittee meeting held on December 4-5, 1991, Mark Kellogg
of IBM made a presentation comparing High Speed Toggle to synchronous DRAMs. (JX0010 at
5 and 84 (“Options: 1) high speed toggle (already passed ballot, on hold)”)).(Kellogg, Tr. 5172-
5173) The HST being presented by Kellogg was basically the same thing as dual edge clocking.
(Sussman, Tr. 1380-1381; Prince, Tr. 8992 (“Q. And when you talk here about another method,
was that -- are you describing dual-edged clocking? A. Yes, although at the time | would have
said | was describing toggle mode. Yes. Q. And by that would mean using the rising edge and

-91-



thefalling edge of the clock to— A. Yes, sir.”) The Kellogg presentation created an obligation
on amember to disclose relevant patents or patent applications. (G. Kelley, Tr. 2506). A
JEDEC member listening to this presentation with claims covering dual edge clocking should
have disclosed those claims. (Sussman, Tr. 1381-82).

629. At aspecial meeting of the JC-42.3 Subcommittee Task Force held on April 14,
1992, IBM indicated a desire to have dual edge clock technology in the first-generation SDRAM
standard. (CX0034 at 32 (“IBM: ... A Synchronous RAS/CAS with Synchronous DQ * dual
clock edge...”); Rhoden, Tr. 443 (Mr. Hardell was “proposing using both edges of the clock for
the transition of data and information inside the Synchronous DRAM.”); G. Kéelley, Tr. 2514
(Mr. Hardell was proposing that JEDEC use the IBM invention, “an asynchronous DRAM with a
synchronous output using both edges of the clock, the rising edge of the clock and falling edge of
the clock, to output data.”); Sussman, Tr.1386 (“Hardell . . . is still pushing a double edge clock
version of the part).

630. Mr. Sussman’s expectation as a JEDEC member was that a member with
intellectual property relating to dual edge clocking technology would disclose that intellectual
property. (Sussman, Tr. 1386). The same JEDEC disclosure rules apply to JEDEC task force
meetings like this one as to regular JEDEC committee meetings. (Sussman, Tr. 1386)

631. The attendees at the meeting discussed the advantages of a dual edged clock against
asingle edged clock and decided that a dual edge clock was not needed to meet the requirements
of the SDRAM standard that it was currently working on and that it would reconsider the dual
edge clocking technology in the next generation standard (G. Kelley, Tr. 2515 (“At the meeting,
we discussed the advantages of a double-edged clock versus a single-edged clock and we decided
as agroup that we could meet the requirements of the high-performance systems for the
next-generation DRAM without needing a double-edged clock for that doubling of the
performance and that we would reconsider the double-edged feature in the next generation.”);
Rhoden, Tr. 462).

632. The proposal made by IBM at the April 14, 1992 Task Force meeting eventually
wound up in the DDR standard. (Rhoden, Tr. 445-446 (“ The differences [between Mr. Hardell’ s
presentation in April 1992 and the dual edge clock proposed for the DDR SDRAM ballot] was
almost none. What Mr. Hardell was proposing is essentially what we ultimately wound up with
in the standard for DDR.”); Rhoden, Tr. 483; Kellogg, Tr. 5176).

633. At ameeting of the JC-42.3 subcommittee held on May 24, 1995, Hyundai, Texas
Instruments and Mitsubishi all made presentations relating to the Synclink technology. (JX0026
at 10-11 and 95-108 (Hyundai presentation); JX0026 at 10 and 109-110 (Texas Instruments
presentation)); JX0026 at 11 and 111-112 (Mitsubishi presentation)).

634. The SyncLink presentations included proposals to use dual edge clock technology.

-92-



(JX0026 at 112 (“ Strobe in Reference Clock both edge for input, positive edge for output”)
(Mitsubishi presentation); Rhoden, Tr. 472 (*Mitsubishi was proposing here areference clock.
Both edge for input is basically, if you want to think about it, it'sa dual edge input. Both edge
for input and positive edge for output, they were using a combination, if you would.”); Calvin,
Tr. 1026-1027; Sussman, Tr. 1405, 1408; G. Kelley, Tr. 2575 (“1 understood that this was
proposing a new concept of double-edge clock. It was similar to the concept that we had
discussed for some time called toggle mode where you use the double-edge clock on output
control. Thiswas using a double-edge clock on input control with data coming into the
DRAM."); seealso CX0711 at 156-57 (e-mail from Don Stark to all Rambus staff noting
SyncLink’ s use of both the rising and falling edges of the clock for datainput)).

635. Mr. Sussman’s expectation was that a member with intellectual property relating to
dual edge clocking should disclose that interest in response to this presentation. (Sussman, Tr.
1409).

636. JEDEC never standardized the Synclink architecture. (G. Kelley, Tr. 2579;
Sussman, Tr. 1415).

637. In October 1995, JEDEC staff distributed to subcommittee members, including
Rambus, a survey ballot requested at the September 1995 JC-42.3 meeting. (CX0260). The
subject of the survey was * Future Synchronous DRAM (SDRAM) Features.” (CX0260 at 1).
Question 3.9-4 asked members whether they believed future generations of DRAMSs could
benefit from using both edges of the clock for sampling inputs. (CX0260 at 12 (* Does your
company believe that future generations of SDRAMSs could benefit from using BOTH edges of
the clock for sampling inputs’)). This question related dual edge clocking. (Calvin, Tr. 1033;
Lee, Tr. 6689).

638. At ameeting of the JC-42.3 Subcommittee held on December 6, 1995, the results of
the survey ballot were tabulated and announced. No clear consensus on the proposed use of dual
edge clock in the next generation standard was reached, with seven members responding that the
next generation of SDRAMs would benefit from using dual-edge clock technology and nine
members responding that it would not. (JX0028 at 45.). Two specific comments relating to dual
edge clock technology were recorded in the results of the survey ballot, both supportive of using
the technology. ((JX0028 at 45) (“Mitsubishi . .. Dua CLK input/output issimple and
effective.”) (“HP ... Use positive edge for address’command & both edges for data.”)).

639. At ameeting of the JC-42.3 Subcommittee held on March 20, 1996, Samsung made
a presentation proposing to use dual edge clock technology in the future SDRAM standard.
(JX0031 at 71 (“Future SDRAM - Proposal — Proposed Clocking Scheme ... — Datain sampled
at both edge of Clock into memory ... —Use both edge of the Strobe clock to sample the
memory Datainto Controller”); Rhoden, Tr. 512; Calvin, Tr. 1035; Landgraf, Tr. 1719-1720; G.
Kelley, Tr. 2581-2582; CX2114 at 85 (Karp, FTC Dep.)).
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640. This presentation triggered disclosure under the JEDEC patent policy. (Rhoden, Tr.
514; G. Kelley, Tr. 2582; Landgraf, Tr. 1720 (“Q. Based on your understanding of the JEDEC
patent policy, would a member who held patents or patent applications on dual edge clock have
been required to disclose that information at thistime? A. Yes, the committee had been
discussing for a number of meetings what the next generation of Synchronous DRAM should be
looking like and what kind of features, and aresult of MOSAID's survey ballot as well as other
discussions and meetings, the committee was driving towards a set of features for next generation
SDRAM for higher performance, and all of these were in the direction of a proposed standard.
S0, al these presentations were bits and pieces that ended up into the double data rate
standard.”).

641. At the same meeting in March 1996, JEDEC considered running a single-edged
clock faster in order to double the datarate. (JX0031 at 64; Rhoden, Tr. 542-43 (VLS| proposed
using higher speed clocks to achieve data rates of up to 300 mhz)).

642. During the course of its work relating to what ultimately became the DDR SDRAM
standard, the JC-42.3 Subcommittee also considered, as an alternative to dual edge clocking, the
use of asingle edged clock. (CX0371 at 3; Lee, Tr. 6710-13 (showing and discussing two Texas
Instruments presentations, one proposing to use a high-speed single-edged clock, and one
proposing to use alower speed single-edged clock with an on-chip clock frequency doubler to
double the clock speed of the external clock signal).

643. At the September 10, 1997, JC-42.3 meeting, the subcommittee voted to send a
ballot including dual edge clocking to Council. (JX0040 at 8; Lee, Tr. 6714-6715).

644. 1n 1999-2000, Jedec considered interleaving SDRAM chips on the module in order
to double the datarate. (CX0150 at 109-117). In December 1999, Kentron made a proposal to
Jedec to interleave SDRAM chips on the module. (CX0150 at 115) (“Operate each bank with its
individual CLK . . . Provide/Sample datafor every rising edge of both CLKS.”).

5. Other Technologies Considered In Connection With the DDR
SDRAM Standard.

(A) Externally Supplied Reference Voltage.
645. At the May 1994 JC-42.3 meeting and the March 1995 JC-16 meeting Richard
Crisp of Rambus observed presentations regarding externally supplied reference voltage.

(CXO0711 at 25, 27; CX0711 at 52, 54).

646. JEDEC included externally supplied reference voltage as an optional feature in the
DDR SDRAM standard. (CCFF 564).
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(B)  Source Synchronous Clocking.

647. During the March 15, 1995 JC 42.3 meeting, Mr. Crisp recorded a Fujitsu
representative’ s suggestion that it would be necessary to use two clocks, a clock-in and clock-out,
for high speed operation. (CX0711 at 58). In an e-mail sent to Rambus executives and others,
Mr. Crisp stated, “It appears that they are starting to figure out that we have avery good idea
with respect to source synchronous clocking. Of course they may get into patent trouble if they
do this.” (ld.).

648. JEDEC included a bidirectional data strobe, or DQS strobe, as part of the DDR
SDRAM standard. (CX0234 at 164). The data strobe might be considered to be aform of source
synchronous clocking. (Lee, Tr. 6682).

6. Adoption of the DDR SDRAM Standard.
649. In August 1999 JEDEC issued Release 9 of the 21-C standard. (CX0234).

650. Release 9 expanded the origina SDRAM standards to include DDR SDRAMSs.
(CX0234 at 143). It included programmable CAS latency and burst length as well as on-chip
DLL and dual edge clocking. (CCFF 653-658)

651. Usersrequested that JEDEC take everything that related to DDR out of Release 9
and put it in a separate specification. (Rhoden, Tr. 1293-1294). In response to user requests,
JEDEC took all of the DDR specifications that had previously issued in Release 9 of the 21-C
standard (CX0234) and put them together in one document. (Rhoden, Tr. 1293-1294). That
document, entitled “Double Data Rate (DDR) SDRAM Specification” and numbered “ JESD79"
was published in June 2000. (JX0057; Rhoden, Tr. 1293-1294).

652. Apart from the possibility of some sight updating and clean-up, JESD79 contains
the same DDR related material asin Release 9 of the 21-C standard. (Rhoden, Tr. 1294).

7. The Content of the Adopted DDR SDRAM Standard.

653. The DDR SDRAM Standard incorporated in Release 9 of 21-C and JESD79
included many features that had been previously adopted in the first generation SDRAM standard
aswell as new features such as dual edge clocking and on-chip DLLs. (Sussman, Tr. 1428-1429
(“Many of the features of the Synchronous DRAM are part of the double data rate Synchronous
DRAM. Key itemsthat we've added is that now the customer base, the user base, has more
experience with higher edge clocks. We're using both edges of the clock rather than just asingle
edge. Now that we're going faster, we've added this DLL/PLL that used to be on the system
board for only some of the systems. So, basically we're adding other system-level features that
we know about and arguing about adding them into the component.”); Gross, Tr. 2296-2297
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(DDR “was an improvement and had a lot in common with the prior technology SDRAM relative
to the way it was utilized to get datain and out of the device.”); Peidl, Tr. 4429 (“DDR was an
evolutionary concept in regards to SDR on JEDEC level. Several features of SDR had been
taken over into DDR, so it was more or less alogical step for the industry committee to go from
SDR to DDR and thisis meant by the engineering word "easier"); McWilliams, Tr. 4822 (“DDR
is perceived to be evolutionary in that it added some strobes for the data bus but preserved most
of the paradigms of SDRAM.”); Bechtelsheim, Tr. 5871- 5872 (DDR is “amodest design change
from the original synchronous DRAM in terms of the conceptual similarity of the two designs.”);
CX2451 at 20).

654. All of the featuresincluded in the DDR SDRAM standard had been considered in
the first generation SDRAM standard. (CX2767 at 5 ("Everything that exists within DDR was
considered in the previous SDRAM generation but postponed to make sure we could keep the
final cost in line with the previous technology (EDO).")

(A)  On-chipDLL.

655. The DDR SDRAM standard requires use of on-chip DLLs. (CX0234 at 176 (“DLL
Enable/Diasable Mode for DDR SDRAM/SGRAM . . . The following defines the DLL
disable/enable bit in the Extended Mode Register”) and at 197 (“DDR SDRAMS/SGRAMS
incorporate an internal DLL (Delay Lock Loop) or equivalent circuitry to shift the output datain
time such that the output datais nominally aligned with the input clock, CK.”); JX0057 at 8
(Functional block diagram showing an on-chip DLL); Lee, Tr. 6643 (* Q. Based on your
understanding, does the JEDEC DDR SDRAM standard require the inclusion of on-chip DLL?
A. Yes’); Rhoden, Tr. 564 (“Q. So, on-chip DLL isnot really arequirement for JEDEC
Standard 21-C isit? A. Oh, quite the contrary, sir. Itisarequirement.”) and 1295; Sussman, Tr.
1427; Peisl 4391-4392)

(B) Dual Edge Clocking.

656. The DDR SDRAM standard requires use of dual edged clocking. (JX0057 at 24;
Kellogg, Tr. 5172) The JESD79 DDR SDRAM specification covers SDRAMSs that have dual
edge clocking. (JX0057 at 5; Sussman, Tr. 1427; Kellogg, Tr. 5172) (JX0057 at 21 (*Each
subsequent data-out element will be valid nominally at the next positive or negative clock
edge.”).

(C)  Programmable CAS Latency and Burst Length.
657. The DDR standard requires the use of programmable CAS latency and burst length.
(CX0234 at 150 (mode register table includes SDRAM and DDR SDRAM CAS latency and

burst length values); Geilhufe, Tr. 9742-9744; Lee, Tr. 6625)). In June 2000, JEDEC published a
Double Data Rate (DDR) SDRAM Specification (JESD79), which was unique to DDR SDRAM.
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It continued to include a programmable mode register to define CAS latency. (JX0057 at 12
(“The Mode Register is used to define the specific mode of operation of the DDR SDRAM. This
definition includes the selection of a burst length, a burst, type, a CAS latency, and operating
mode, as shown in Figure 1. The Mode Register is programmed viathe MODE REGISTER SET
command . . . and will retain the stored information until it is programmed again of the device
loses power. . .").

8. The Implementation of the Standard.

658. The JEDEC SDRAM and DDR SDRAM standards determined what features were
required to be present in JEDEC-compliant DRAMSs. (Peidl, Tr. 4384 (* JEDEC's standards were
the only source for our own specifications, meaning that Infineon — Siemens or Infineon chip
specifications were entirely directed towards the -- 100 percent compatibility towards the JEDEC
specifications. The reason for that is very simple, because we knew that all the other industry, all
the other DRAM vendors and the controller people were working towards the same
specification.”); CX0167 at 28 (Oh, Dep. Tr. 28 (“Q. Why do you say that [JEDEC-related trip
reports are] very important? A. Again, JEDEC is the committee who decides the standards of
DRAMSs, so the DRAMswe are producing are standard parts, so it's very important.”)).

659. Paragraphs 659 - 699 are unused.
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V. Rambus - Early Company History & Strategy.
A. The Founding of Rambus.

700. Company documents date the founding of Rambus Inc. to March 1990, when the
company received venture capital funding from three firms. (CX0545 at 5; RX0081 at 19). By
1992, its headquarters were located in Mountain View, California, in Silicon Valley. (RX0081 at
1, 3).

701. Rambusis, and at al relevant times has been, a corporation as “corporation” is
defined by Section 4 of the Federal Trade Commission Act, 15 U.S.C. § 44; and at all relevant
times has been and is now engaged in commerce as “commerce” is defined in that same
provision. (Rambus Answer at 5, 1 6).

702. Rambus was founded to solve “the memory bottleneck” — that is, the perception that
existing memory designs of the time “ha[d] not kept up with the speeds of today’s
microprocessors.” (CX0545 at 7; see also, e.g., CX0533 at 2 (“the bandwidth of the next
generation of processors has far outstripped the capabilities of current memory designs’);
CX1282 at 4; RX0081 at 4).

703. Rambus intended to achieve the goal of fixing the memory bottleneck through an
“revolutionary” new memory design. (RX0081 at 2). The trademarked name given by Rambus to
this “revolutionary DRAM architecture and high speed chip-to-chip data transfer technology”
was Rambus DRAM or “RDRAM.” (RX0081 at 3). RDRAM refersto atype of DRAM that is
manufactured in accordance with specifications established by Rambus. (CX2112 at 46
(Mooring, Dep.)).

704. Early on, Rambus realized that it was important to its business strategy to protect
the intellectual property rightsto its technology. (CX0535 at 1). Part of its early strategy to do
this was to pursue an application for “abasic, broad patent filed in all major industrial nations”
and thereafter “follow up with additional patents on inventions created during the development
of the technology.” (CX0535 at 1 (November 1990 Rambus Business Plan)).

705. The only business model that “made any sense”’ to Rambus co-founder Michael
Farmwald “was to patent the technology, convince othersto build the device, and charge them
royalties.” (Farmwald, Tr. 8095; CX2106 at 26 (Farmwald, Dep.) (“When we were first formed,
it was my view that we could not possibly raise enough money to build DRAMs. DRAM fabs
cost, even back then they cost, order of abillion dollars. You couldn’t really build DRAMsS
without owning your own fab, and so a business plan which involved actually building and
selling DRAMs was hopeless, and so from the very beginning we were a royalty-based
company.”)).
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706. The objective of Rambus, as framed in 1989, was not merely to secure patent rights
over widely adopted DRAM industry standards, but to “Make A Lot Of Money At The Same
Time.” (CX1282 at 5). Rambus intended to achieve this objective, while avoiding the costs of
chip fabrication, by charging royalties and license fees for the use of itstechnology. (Id. at 22
(“Nearly All Income in Form of Royalties’).

707. Rambus founder Farmwald knew that “companies never like to pay royaltiesif they
can get out of it.” (CX2106 at 27 (Farmwald, Dep.) (“Rambus was and has always been a
royalty-based company, a company that was going to charge royalties. | knew that people would
not lightly pay royalties. The DRAM businessisavery big business.”)).

708. At the outset, the strategy was to become an industry standard. The founders of
Rambus recognized that this plan was not without risks. Two “Risks” in particular identified in
the June 1989 Rambus business plan were:

. Need to Establish RamBus as a standard . . .
. Income Depends Mostly on Royalties

(CX1282 at 27). The founders recognized that these two considerations were linked. Thus, its
early business planning recognized that “RamBus must be established as a standard to effect
large royalty payments.” (CX0533 at 19).

709. The founders also recognized that, once the DRAM industry had adopted a
standard, there were strong barriers to change or entry. (RX0015 at 15 (“Once a DRAM or
vendor has committed to an architecture unlikely to change.”); id. at 9 (“*The DRAM industry’s
penchent for standardization combined with the RamBus marketing strategy of licensing all the
major vendors make it extremely unlikely that any potential competitor would be able to gain
critical mass enough to challenge an already established and ubiquitous RamBus chip.”)).

B. Funding the Start-Up.

710. In an effort to receive funding for the start-up of what would become Rambus Inc.,
the founders approached various venture capital firms: Kleiner Perkins (KPCB), one of the
largest venture capital firmsin the world; Merrill Pickard Anderson and Eyre (MPAE); and Mohr
Davidow. (Farmwald, Tr. 8099). As part of meetings with the venture capital firms, the founders
prepared presentations and showed them documents, such as early business plans. (Farmwald,
Tr. 8100). These meetings occurred around the time of a June 1989 RamBus Business Plan
(CX0533). (Farmwald, Tr. 8100-8101; CX0533 (also included in record as RX0015 and
CX0570)).

711. The start-up had significant “financial considerations’ and according to the June
1989 business plan, “RamBus’ founders (Mr. Farmwald, Mark Horowitz, and James Mannos),
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were only able to invest $75,000 in “seed money” and were seeking an additional $1.5 million in
equity investment. (CX0533 at 4). Thisamount would only fund the company through “the
completion of a prototype and to the development of [its] initial DRAM vendor partnerships.”
(CX0533 at 4). Until it signed its revenue producing partners, estimated expenses were $100,000
per month. (CX0533 at 5).

712. In ameeting with one of the venture capital firms, co-founder Michael Farmwald
noted that “ much depends on getting a standard which depends upon our patents.” (CX1702 at 3
(emphasisin origina); Farmwald, Tr. 8130-31).

713. In March 1990 Rambus Inc. was born when it finally received venture capital
funding of $1.86 million from three firms. (CX0545 at 5; RX0081 at 19).

C. The Basic Rambus Technology.

714. Because from the start the founders believed that “[r]oyalties are the lifeblood of
Rambus’ (CX2106 at 220 (Farmwald, Dep.)), Rambus placed great importance on promoting
and protecting its proprietary technology. The Rambus founders “felt we had a very significant
invention. We felt that the only way to protect and to extract value from that invention was to
patent it.” (CX2106 at 27 (Farmwald, Dep.)).

715. Rambus saw its proprietary RDRAM technology as offering dramatic improvements
over existing memory technology of thetime. In 1992 it claimed that RDRAM technology
“achieves aten-fold increase in component throughput” and would result in “dramatically
increasing system price/performance.” (RX0081 at 3). In addition, Rambus claimed that use of
the RDRAM technology “assures a smaller system with fewer components, and provides the user
with amodular, scalable solution.” (1d.).

716. The high-speed chip-to-chip data transfer RDRAM technology was intended to be
used not only in memory chips themselves, but aso to be implemented in other chipsincluding
memory controllers, processors, graphics/video chips and other high performance components
used in virtually every computer system. (RX0081 at 3). The proprietary Rambus technology
was targeted at mainstream applications from consumer digital video products through desktop
computers and graphics up to massively paralel computers. (1d.).

717. Central to the RDRAM technology was the use of a“narrow, high speed bus’ to
connect chips and speed the transfer of signals and data between them. (RX0081 at 3, 7). This
narrow bus was “a precisaly specified, physical and electrical interconnect” between the chips.
(Id. at 7). Theuseof anarrow, high-speed bus to carry data between chipsis the “basic notion”
of the proprietary RDRAM technology (Horowitz, Tr. 8618), and is a characteristic that
distinguishes the technology from other memory technologies. (Rhoden, Tr. 400).
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718. Thetypical synchronous DRAM uses alarge number of dedicated linesto carry
control, address and data signal s between the memory controller and the memory chip. (Rhoden,
Tr. 401). Control signals specify whether datais being written to or read from the memory;
address signal's specify the portion of the memory chip that is being accessed; data signals specify
the content that is being written to or read from memory. (Rhoden, Tr. 280-82). A typical
synchronous DRAM bus contains 100 to 120 parallel linesthat are dedicated to carrying control,
address and data signals respectively between the memory controller and memory chip.

(Rhoden, Tr. 401).

719. By contrast, the RDRAM technology uses a small number of very high speed
signalsto carry all address, data and control information. (RX2183 at 5). Asoriginally
implemented, the RDRAM technology used a narrow bus of only eight linesto carry control,
address and data signals between the memory and controller. (Rhoden, Tr. 400-401). In later
implementations of the RDRAM technology, this was widened to a bus of sixteen lines
(Farmwald, Tr. 8190).

720. Inimplementing the narrow bus, RDRAM technology contemplates the use of
circuitry on the chips at either end of the bus connection to optimize the signals flowing across
the connection. (Horowitz, Tr. 8488-90). This circuitry contains high-level logic which
implements a protocol for the chip-to-chip information transfer. (RX0081 at 7; Horowitz, Tr.
8489-90).

721. One of the ways that RDRAM technology achieves a high-speed data transfer over
the narrow busis through “multiplexing,” which means that the bus can carry different pieces of
information at different points in time. (Horowitz, Tr. 8620). This aspect of the RDRAM
interface protocol means that over several clock cycles the bus can carry a combination of
address and control and data signals on one or more of the same buslines. (Horowitz, Tr. 8620-
21). (See Rhoden, Tr. 402-03).

722. Another aspect of the RDRAM technology isthe use of a*“packetized” data transfer
protocol. (Horowitz, Tr. 8621; Rhoden, Tr. 403-405). Thisterm means that information is
bundled and the bundle may be sent over multiple clock cycles rather than transmitted all at once.
(Jacab, Tr. 5465; Rhoden, Tr. 404).

723. The RDRAM technology also contains other distinctive aspects, including a
clocking system sometimes referred to as aloop clock to assist in controlling the synchronization
of the data transfer between chips (Rhoden, Tr. 404; Horowitz, Tr. 8647), and a method of
physically packaging the RDRAM memory chips so that multiple chips could be vertically
mounted on one another to occupy a small space (Horowitz, Tr. 8623).

724. The RDRAM technology was sufficiently distinctive that it was widely considered
“revolutionary” in the industry and was promoted as such by Rambus. (Farmwald, Tr. 8113-14,
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8148, 8304-05, 8463-65; Horowitz, Tr. 8571; Gross, Tr. 2291, 2295-96, 2326; Heye, Tr. 3686-
87; MacWilliams, Tr. 4822; Bechtelsheim, Tr. 5817, 5845; Tabrizi, Tr. 9138).

D. The Basic Rambus Patent Application.

725. Rambus filed patent application serial no. 07/510,898 (the ‘898 application) in the
U.S. Patent and Trademark Office on April 18, 1990. (CX1451 at 001-02; Nusbaum, Tr. 1507).
The *898 patent application included a descriptive portion, called the *“ specification,” that was 62
pages long and included 15 original drawings. (CX1451 at 3-63, 140-150; Nusbaum, Tr. 1496-
97). The *898 patent application contained 150 original claims. (CX1451 at 64-125).

726. In addition to this basic United States patent application, Rambus pursued foreign
applicationsin a number of countries based on the ‘898 application. (See CCFF 1115-21, 1669-
75).

727. Despite the stated strategy of seeking “abasic, broad patent” (CX0535 at 1), the
specification portion of the United States * 898 patent application described the “present
invention” as a narrow, multiplexed bus structure. (CX1451 at 9-10, 14; Jacob, Tr. 5461-63;
Nusbaum, Tr. 1642-43). (See discussion at CCFF 1283 et seg.). Rambus employee Richard
Crisp, its representative to JEDEC from 1992 to 1996, read this original patent application in the
early 1990's and believed that it was intended to describe the RDRAM system invention, and that
it was limited to the proprietary RDRAM technology. (Crisp, Tr. 2927-28).

728. Rambus recognized the possibility that its pending patents would not issue, or
would not issue with claims sufficiently broad in scope to block others. (CX0533 at 19
(“Potential Risks and Problems. . . Will patent be enforceable and broad enough to stop
imitators.”)). But thisrisk was of less concern to the Rambus founders, who from very early on —
based on input from their attorneys — possessed a high degree of confidence in the likelihood of
the patentsissuing “largely asfiled.” (CX0535 at 3 (“ The base patent was filed in April of 1990.
It has been reviewed by all partners who’ ve signed and several others and found to be a strong,
broad patent with high odds of being issued largely asfiled.”); see also CX1702 at 3 (1989 notes
of founder Michael Farmwald recording comments of a patent attorney who “says ‘ he takes
adequate patent coverage asagiven' & saysthat if we do the job right it will be very hard to get
around”)).

729. In connection with the prosecution of its ‘898 patent application, Rambus was
issued a communication by the patent examiner at the United States Patent Office containing a
restriction requirement. (Nusbaum, Tr. 1511). A restriction requirement reflects that the
examiner has reviewed the application and determined that the application contains claims
describing multiple claimed inventions; the applicant is required to required to elect which of the
claimed inventions it wishes to pursue in the application. (Nusbaum, Tr. 1510). The restriction
requirement received by Rambus was an 11-way restriction requirement; Rambus responded by
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restricting its original application and filing ten divisional patent applications on March 5, 1992,
all of which claimed priority based on the filing date of the original ‘898 application, April 18,
1992. (Nusbaum, Tr. 1511-12; First Stipulations, No. 22, Exhibit A; DX14).

730. Over time, Rambus filed numerous additional continuation and divisional patent
applications claiming priority based on the filing date of the original ‘898 application. (First
Stipulations, No. 22, Exhibit A). Prior to June 1996, Rambus filed atotal of seventeen
continuation and divisional patent applications claiming priority based on the filing date of the
original ‘898 application, and had been issued six United States patents on such applications.
(Id.). Asof April 2003, Rambus had filed sixty-three continuation and divisional patent
applications claiming priority based on the filing date of the original ‘898 application, of which
ten were still pending. (1d.). Asof April 2003, at least 43 United States patents had been issued
to Rambus from continuation and divisional applications claiming priority to the original ‘898
application. (First Stipulations, No. 13).

731. Over time, various of the Rambus continuation and divisional patent applications
claiming priority to the * 898 application embodied changes and amendments to the claims made
in the original 898 application and came to describe aspects of the original invention in ways
that were not limited to the proprietary RDRAM technology. (See, e.qg., Crisp, Tr. 2927-28). By
2000, Rambus had secured several patents, issued on the basis of continuation and divisional
applications claiming priority to the original ‘898 application, which it asserted against
manufacturers of JEDEC-standard SDRAM and DDR memory chips. (See, e.g., First
Stipulations, No. 14-16 (August 2000 infringement suit by Rambus against Infineon was based
on 56 claims of 4 patents claiming priority to the ‘898 application)).

E. Promoting Rambus RDRAM Technology asthe DRAM Standard.

732. The Rambus founders recognized that the characteristics of the DRAM industry
made for the possibility of alucrative payoff for the company. Early Rambus investors were
informed that “[t]he primary business of the RamBus Company” would be to license proprietary
technology “to manufacturers of DRAM chips and microprocessors;” that “[tlhe DRAM market
is. .. highly sensitized to the concept of standardization;” and that Rambus possessed “the ability
to set world wide standards for the next generation of DRAM chips and memory subsystems.”
(CX0533 at 9).

733. Investors were told that “the patented RamBus technology . . . has the opportunity
to establish a single high performance DRAM standard”; that in part due to “[tjhe DRAM
industry’ s penchent [sic] for standardization,” once the Rambus technology was licensed to “all
major vendors,” it would be “extremely unlikely that any potential competitor would be able to
gain critical mass enough to challenge” Rambus; and that such considerations, including the
existence of “strong barriersto entry” by “potential competitors,” made Rambus an
“exceptionally attractive investment opportunity.” (CX0533 at 9).
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734. Initsearly planning, Rambus executives recognized that the company faced a sort
of chicken-and-egg problem — namely, “Most computer companies will want to wait until
RamBus DRAMs are easily available,” whereas “DRAM and CPU companies need to be
convinced that computer builderswill useit.” (CX1282 at 27). Rambus intended to deal with
thisin part through the terms upon which it licensed its technology. Rambus recognized that
there was a “trade-off of royalty size vs. incentive to develop alternatives’ to the Rambus
technology (CX0533 at 14), and initially intended to offer licensesat “low enough royalties to
discourage ‘rolling your own.’” (CX0533 at 15). However, early planning suggests that once
Rambus was established as an industry standard, Rambus intended to charge larger royalty
payments. (CX0533 at 19 (“RamBus must be established as a standard to effect large royalty

payments.”)).

735. Rambus hired itsfirst (and to date only) CEO — Geoffrey Tate —who joined
Rambusin May 1990. (CX0545 at 5). Shortly before arriving on the job as the Rambus CEO,
Mr. Tate set forth on paper some of his own strategic thinking for the company. (CX2073 at 52
(Tate, Dep.)) Mr. Tate recorded, among others, each of the following thoughts:

. “RAMBUS has a potential for avery strong value-added in alarge number
of high-volume systems applications combined with a strong barrier-to-
entry in the form of a broad patent;”

. “There are always ways to get around any patent is the assumption that we
should make;”
. “If RAMBUS can be seen asastandard . . . it may be very difficult for

second solution to develop critical mass in the marketplace;” and

. a“high priority” for RAMBUS should be “to avoid a contending standard
from developing.”

(CX0569 at 3).
F. Rambus Effortsto License RDRAM Technology.

736. By thetime of a November 1990 business plan prepared by Rambus CEO Tate and
discussed with the Rambus Board of Directors. (CX2073 at 85, 87 (Tate, Dep.)) Rambus had
set out plans for a phased licensing and promotion of the Rambus proprietary RDRAM
technology. At an early stage, Rambus would establish * partnerships’ with a small number of
semiconductor companies to develop new chip products embodying the RDRAM technology, by
persuading them that the quality of the RDRAM technology could give them a competitive
advantage over other semiconductor companies. (CX0535 at 1). Rambus also would seek to
develop relationships with key systems companies to commit to introducing systems using chips
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with the RDRAM technology. (ld. at 1-2). Later, the RDRAM technology would be announced
publicly “in abig way” when a“critical mass’ of partnerships was in place and there had been
technical demonstration of the RDRAM technology. (Id. at 2). Follow-on licenses then would
be sought with other semiconductor and systems companies. (Id.).

737. The 1990 business plan recognized that if the Rambus royalty demands for its
RDRAM technology were perceived as unreasonable, this might motivate potential licensees to
“work around” Rambus patents, in order to avoid paying royalties. (CX0535 at 2 (expressing
concern that license fees and royalty rates not be set “so high asto create high motivation to work
around them”).

738. In order to prevent the development of competitive technology, Rambus strategy
was among other thingsto take care in its efforts to promote its proprietary RDRAM technology.
In its promotion efforts, Rambus in 1990 resolved to “sign non-disclosures with all parties
exposed to the technology” and “only license partners to use the technology in a specific manner
specified by Rambus.” (CX0535 at 1). Theresult, it hoped, was to make it “impossible or very
difficult for anyone to develop a competitive technology to Rambus.” (1d.).

739. By November 1990, Rambus had aready begun its efforts to promote and protect its
technology. (CX0535 at 4-5). At that date Rambus had filed for, but not yet obtained, a base
patent on its technology (id. at 3) and had entered into license contracts that compelled partners
to use Rambus technology patents and trade secrets only for use in RDRAM-compatible chips
(id. at 4).

740. By June 1992, Rambus had signed license agreements with NEC, Toshiba and
Fujitsu. (CX0543A at 11). By January 1994, Rambus had signed license agreements with
Hitachi, Oki, Lucky Goldstar and Intel. (CX0547 at 12).

741. In the course of negotiating with DRAM manufacturers and others, Rambus
encountered resistence to its business model, and specifically to the amount of the royalties.
(CX0543A at 14 (identifying Sun and Tseng as specific examples); CX0711 at 13 (“Terry
Walther of Micron . . . Said they are very nervous about doing adeal. Don't like license type
business he says.”); CX0711 at 61 (“Farhad [Tabrizi] . . . saystheir #1 issue with the Rambus
business proposal is the royalty rate.”)).

742. Rambus estimated the projected weighted average royalty rate for 1993 to be 1.4%.
(CX0547 at 12).

743. As Rambus continued to negotiate with potentia licensees in the mid-1990's, it

continued to encounter resistance with respect to the royalty rates it was seeking. (CX0733 (“Big
stumbling block is royalties — they [ Samsung] want numbersin 1% or less range.”)).
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744. Rambus also sought to restrict the field of use of its license agreementsto so-called
RDRAM compatible uses only. Most companies accepted this term. Samsung, however,
insisted on an agreement without field of use restrictions. (CX0767 (“In my view at this point
we can either sign the Samsung contract asis or forget them asalicensee. They have made it
abundantly clear that without the ability to use Rambus technology in non-Rambus applications
there will be no deal.”)).

745. Rambus was prepared to make compromises during this time period in order to
conclude license agreements with DRAM manufacturers. (CX0767; CX0733 (“they [Samsung]
want numbersin 1% or lessrange. We are to try to put together awin/win proposal based on
their inputs.”); CX0711 at 62 (Crisp proposed to Hyundai a DRAM royalty rate declining with
volume to 1.25%)).

G. Rambus L icense Presentations.

746. Continuing for many years, Rambus pursued a strategy of actively promoting its
proprietary RDRAM technology to companies that were in a position to manufacture memory
chips or related chipsets. (See Crisp, Tr. 2931; CX0543A at 7-8).

747. Rambus efforts to promote adoption of its proprietary RDRAM technology included
making presentations concerning the proprietary RDRAM technology to memory chip
manufacturers and other firms. (E.g. CX2107 at 63 (Oh, Dep.); Bechtelsheim, Tr. 5818-19; G.
Kelley, Tr. 2537; Kellogg, Tr. 5052-53). In connection with such efforts, Rambus commonly
entered into non-disclosure agreements (“NDAS”) that prohibited the firms from disclosing
information concerning the proprietary Rambus technology to others without the consent of
Rambus. (E.g. Bechtelsheim, Tr. 5818-19; Rhoden, Tr. 521; Kellogg, Tr. 5052-53).

748. The focus of these presentations was on the advantages Rambus saw of the
proprietary RDRAM technology and the unique characteristics of that technology, including its
unique bus architecture. (E.g., G. Kelley, Tr. 2538; Sussman, Tr. 1429-31). Rambus
presentations of the RDRAM technology in the 1992-93 time frame involved a DRAM with a
multiplexed bus. (CX2114 at 61-62 (Karp, Dep.)). Joel Karp, who was with Samsung at the
time, viewed the Rambus RDRAM as “more revolutionary than evolutionary.” (CX2114 at 63

(Karp, Dep.)).

749. Craig Hampel, Rambus technical director who beginning in 1993 participated in
numerous meetings and presentations with DRAM manufacturers and other firms to discuss
Rambus technology (Hampel, Tr. 8672, 8729-31), was not aware of any instance in which
Rambus representatives told the DRAM manufacturers which aspects of RDRAM were Rambus
inventions, or were protected by Rambus patents or patent applications. (Hampel, Tr. 8732-33).
Rambus President David Mooring testified that slides used by Rambus in presentations to
Rambus customers would “definitely not have put anybody on notice” of the coverage of patents
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but would only have generic information about aggregate numbers of Rambus patents and/or
patent applications. (CX2112 at 180 (Mooring, Dep.)).

750. Gary Harmon, former Rambus Chief Financial Officer, was involved in negotiating
RDRAM licenses for Rambus in the 1993-96 time frame. (CX2070 at 42 (Harmon, Dep.)). Mr.
Harmon recalled being involved in discussions with Oki, Fujitsu, Toshiba and NEC from Japan;
LG, Hyundai and Samsung from Korea; and Intel, LS| Logic, IBM, Texas Instruments, and
Cirrus Logic from the United States, among others. (CX2070 at 42-43 (Harmon, Dep.)). Mr.
Harmon did not recall any discussions on the scope or extent of Rambus patents during these
negotiations. (CX2070 at 42 (Harmon, Dep.)).

751. Howard Sussman, an employee of NEC and later Sanyo Semiconductor (Sussman,
Tr. 1321-22), first learned about Rambus through a presentation made by a Rambus employeein
1991. (Sussman, Tr. 1429). The content of the presentation focused on what were portrayed as
the key features of the Rambus RDRAM, which included the use of alow-voltage CMOS driver
and packetized input/output (1d. at 1430-31). When Mr. Sussman later saw Rambus's European
patent application, he did not see anything in it that related to the work going onin JEDEC. (ld.
at 1445).

752. In April 1992, Gordon Kelley of IBM attended a presentation by Rambus at IBM
comparing the proprietary Rambus RDRAM technology with SDRAM. (G. Kelley, Tr. 2537).
Following that presentation, Mr. Kelley believed that the Rambus RDRAM was fundamentally
different from the SDRAM technology under discussion at JEDEC that any Rambus patents or
patent applications would not apply to SDRAMSs. (G. Kelley, Tr. 2537-38 (“. . . the Rambus
DRAM was so different from the synchronous DRAM being discussed at JEDEC that | just did
not believe that anything [patents or patent applications] that Rambus had on the RDRAM might
apply to the SDRAM or to JEDEC.”); id. at 2546 (same); id. at 2504 (he only understood
Rambus intellectual property as applying to the Rambus DRAM)).

753. Desi Rhoden was employed at Hewlett Packard when he began to learn about the
Rambus technology in the early 90's. (Rhoden, Tr. 396). Rambus cameto HPto givea
presentation about their new memory that they were developing. (Id.). The presentation was
made pursuant to a non-disclosure agreement between Rambus and HP. (Rhoden, Tr. 521).
Although Rambus did not say anything at that presentation about pending Rambus patent
applications, Rhoden assumed that Rambus probably did have patent applications. (Rhoden, Tr.
521). Rambus never suggested to him that its proprietary technology extended outside the
RDRAM architecture. (Rhoden, Tr. 521-22).

754. Andreas Bechtelsheim, a Vice-President for technology at Sun (Bechtelsheim, Tr.
5752), was involved in presentations and discussions with Rambus and understood that Rambus
had patent rights that covered its proprietary RDRAM technology. (Bechtelsheim, Tr. 5828-29;
5841-42).
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755. Mark Kellogg, an employee of IBM (Kellogg, Tr. 5017), learned about Rambus
technology through a presentation by Rambusto IBM in the early 1990's. (Kellogg, Tr. 5052-
53). At that time, Mr. Kellogg expected that any Rambus patent activity would be associated
with the Rambus proprietary RDRAM product that they were showing to IBM, which was a
narrow 1/O, high-bandwidth, packetized memory device or card with aloop-back structure and a
few other elements. (Kellogg, Tr. 5053).

756. Terry Lee, an employee at Micron, learned about Rambus technology in part from a
meeting with Rambus held in 1995. (Lee, Tr. 6601-02). Following the meeting, he and a
colleague, Mr. Kevin Ryan, reviewed a set of patent abstracts. (Id. at 6607-08). Mr. Lee
concluded that the patents appeared to apply specifically to the RDRAM bus structure. (Id. at
6610-11 (the RDRAM busis “the narrow bus with the command/address/data multiplexed with
this Rambus architecture and Rambus signaling scheme.”)).

H. The Rambus Alter native Business Strategy.

757. During 1990 and 1991, Rambus focused on its business model of trying to license
its proprietary RDRAM architecture. (CCFF 733-736).

758. In December 1991, Rambus attended its first JEDEC meeting “to learn what the
competition was working on.” (CX0837 at 1).

759. In February 1992, Rambus engineer Billy Garrett reported back to staff at Rambus
concerning events at a JEDEC meeting he was attending: “ SDRAMs will happen. They may
happen sooner than wewant . . .” (CX0672 (“What has happened in the last week borders on the
remarkable.”)).

760. In March 1992, Rambus Vice President Allen Roberts contacted outside patent
counsel Lester Vincent to discuss JEDEC. (CX1941 at 1). Mr. Vincent’s notes of the meeting
reflect the statement, “ Said need preplanning before accuse others of infringement.” (1d.) Two
days later, on March 27, 1992, Mr. Roberts and Richard Crisp met with Lester Vincent in person
to discuss JEDEC. (CX1942).

761. In April and May, 1992, Mr. Crisp attended a JEDEC special task group meeting
and aregularly scheduled meeting of the JEDEC JC-42.3 Committee respectively. (CCFF 893-
99, 902-09). Alsoin May 1992, Mr. Crisp met with Mr. Vincent to discuss adding claimsto
Rambus's pending patent applications. (CCFF 900-01, 910).

762. During thistime period, while still pursuing its principal objective of promoting its
proprietary RDRAM technology, Rambus was devel oping an alternative business strategy to deal
with the emerging competitive threat posed by the efforts of JEDEC to develop a standard
SDRAM technology, as discussed at length below. (CCFF 800 et seq.).
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763. By June 1992, Rambus CEO Geoffrey Tate transmitted to the Rambus Board of
Directors a comprehensive five-year business plan, which, he explained, was based on “inputs
from all of the executives.” (CX0543A at 1). Asreflected in the “Executive Summary” of this
June 1992 Business Plan, Rambus remained committed to:

. “establish[ing] strong intellectual property barriers’;
. “establish[ing] Rambus as the new interface standard”; and
. “establish[ing] avery high profit stream of technology royalties.”

(CX0543A at 3).

764. With respect to the key goals of establishing Rambus as the new interface standard
and establishing a high profit stream of technology royalties (CX0543A at 3), the June 1992
Business Plan acknowledged that Rambus faced two principal impediments. “Resistance to
Business Model” and “ Competitive Solutions.” (ld. at 14). Regarding the former, The Plan
reported that some firms “have had a very negative reaction to our business model” including
resistance to paying royalties to Rambus and fear that the royalties would make chips containing
the Rambus technology “too expensive.” (ld.). The principal competitive threat to RDRAM
was JEDEC’ s emerging standards for “ Synchronous DRAMS’ which did not suffer from the
same “ price negative and risk negative associated with Rambus.” (CX0543A at 17; seeasoid.
at 16 (“many system customers perceive . . . that Sync DRAMs will be sourced more broadly and
more quickly,” and hence “will be much cheaper,” than RDRAMY)).

765. The June 1992 Business Plan continued to emphasize that the “#1 strategy” of
Rambus was “to get our parts proven and in the market.” (CX0543A at 16). But the plan also
stated a second, alternative patent-based strategy for attacking SDRAMS:

Finally, we believe that Sync DRAMs infringe on some clamsin
our filed patents; and that there are additional claimswe can file
for our patents that cover features of Sync DRAMs. Then we will
be in a position to request patent licensing (fees and royalties) from
any manufacturer of Sync DRAMSs.

(CX0543A at 17).

766. The Rambus pursuit of this alternative strategy is the core of the present case, and is
discussed at length below. (CCFF 800 et seq.).

767. Paragraphs 767 - 799 are unused.
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VI.  RambusParticipation in JEDEC.

A. Beginning In Early 1992, and Continuing Throughout the Entire Time It
Wasa Member of JEDEC and Thereafter, Rambus Intended to Use Its
Patents To Monopolize the Technologies I ncor porated In the JEDEC
Standards.

1 Throughout The Timelt Wasa Member of JEDEC and Ther eafter,
Rambus Acted With Knowledge and I ntent to Monopolize.

800. From the outset, Rambus planned to obtain monopoly power in the market for
technologies used in synchronous DRAMSs. (CCFF 708, 709, 732-35; see also CX0543A at 7
(“Rambus’ s objective is to establish Rambus Technology as the new high volume standard in the
90's. Our target is to achieve penetration of 50% of DRAMSs (and the associated logic 1Cs) by
1997.")).

801. Rambus originally planned lawfully to obtain monopoly power in the market for
technol ogies used in synchronous DRAMSs by persuading the market to adopt and license its
RDRAM technology. (CCFF 736-45).

802. Throughout its entire time at JEDEC, Rambus continued to intend lawfully to
obtain monopoly power in the market for technologies used in synchronous DRAMS by
persuading the market to adopt and license its RDRAM technology. (CCFF 746-56, 1238-53.)

803. Beginning in 1992, Rambus devel oped a second plan to monopolize the market for
technologies used in synchronous DRAMSs, one that did not depend on the market adopting
RDRAMSs. This second plan was to obtain and later enforce patents covering technol ogies used
in SDRAMSs, including JEDEC-compliant SDRAMSs. (CCFF 757-66, 911-18, 937-38; see also
CX0543A at 16-17 (Draft Business Plan: “ Our #1 strategy to counter Sync DRAMs therefore is
to get our [RDRAM] parts proven and in the market. . . . Finally, we believe that Sync DRAMs
infringe on some claimsin our filed patents; and that there are additional claimswe can file for
our patents that cover features of Sync DRAMs. Then we will be in position to request patent
licensing (fees and royalties) from any manufacturer of Sync DRAMs. Our action plan isto
determine the exact claims and file the additional claims by the end of Q3/92.”); CX1941 at 1
(Vincent notes: “Need preplanning before accuse others of infringement”); CX1949 at 1 (Vincent
notes. “what to include in divisional applications . .. so cause problemswith synch DRAM...");
CX0702 at 1 (Ware e-mail: “This claim has been written up and filed. Thisis directed against
SDRAMS.”); CX1970 at 1 (Vincent notes: “Enforcement; Sync DRAMS.”); CX0763 at 1 (Crisp
e-mail: “1 would hope we sue other companies, in particular those that are not licensed.”);
CX0831 (Tate e-mail: “tony’s #1 objective right now isto . . . determine what should proactively
be done to strengthen our I P position relative to competition.” and requesting staff to forward e-
mail talking about “competitive technology devel opments/directions (e.g. JEDEC meeting
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reports, etc.)”); CX1730 at 1 (Tate notes: “SDRAM —now —next ... 1. Understand our IP. . .
3. Assessour current patents — what claims/strength do we have vs. competition 4. What can
wedo?... 5. Planof action 6. Implement”)).

804. SDRAM and DDR SDRAM were sources of competition for RDRAM. (Crisp, Tr.
2932 (“Q: ... you understood that certain people at Rambus believed that DDR SDRAMSs could
be a potentia threat to Rambus’ business, right? A: Yes, that’s correct.”); CX0606 at 2 (*Mr.
Mooring then spoke on Rambus vs. Sync. positioning, potential competition from |EEE Ramlink
strategy, staffing, marketing communications.”); CX0831 (Tate e-mail citing “ JEDEC meeting
reports’ as an example of “competitive technology developments/directions’); CX0837 at 1
(Crisp e-mail: “ At the time we began attending JEDEC we did so to learn what the competition
wasworking on . . ."); CX2069 at 654 (Crisp, Infineon Dep.) (*Q. And DDR was perceived to be
apotential threat; right?. .. THE WITNESS: It had that potential, yes.”); CX2073 at 212 (Tate,
Micron Dep.) (Tate “understood [SDRAMS] were something that customers were talking about
as acompetitive alternative.”)).

805. From the time that Rambus first developed its plan, Rambus focused on SDRAMS,
and on the SDRAM standard being developed in JEDEC. (CX0606 at 2 (Board of Directors
Minutes. “Mr. Crisp reported on the SDRAM status at JEDEC, the Rambus patent strategy and
system level difficulties with SDRAMS.”); CX0543A at 16-17 (Draft Business Plan: “Our #1
strategy to counter Sync DRAMSs. . .”); CX1949 at 1 (Vincent notes: “what to includein
divisional applications ... so cause problemswith synch DRAM...”); CX0702 at 1 (Ware e-
mail: “This claim has been written up and filed. Thisisdirected against SDRAMs.”); CX1970 at
1 (Vincent notes: “Enforcement; Sync DRAMS.”); CX0745 at 1 (Roberts note: “Thisis Lester's
attempt to write the claims for the MOST/SDRAM defense.”); CX0831 (Tate e-mail: “tony’ s #1
objective right now isto . . . determine what should proactively be done to strengthen our IP
position relative to competition.” and requesting staff to forward e-mail talking about
“competitive technology devel opments/directions (e.g. JEDEC meeting reports, etc.)”).

806. From the time that Rambus first devel oped this plan, Rambus intended to obtain
patents with claims covering SDRAMS, including SDRAMs that complied with the SDRAM and
DDR SDRAM standards being developed by JEDEC. (CCFF 885-92, 900-01, 910, 917, 918,
932-36, 937, 939, 945, 948, 958, 962-67, 981, 987-93, 100-03, 1004-08, 1018-24, 1028-29,
1040, 1049, 1069, 1074-77, 1089, 1098-99; see also CX0543A at 17 (Draft Business Plan: “. . .
there are additional claims we can file for our patents that cover features of Sync DRAMSs. . . .
Our action plan is to determine the exact claims and file the additional claims by the end of
Q3/92.”); CX0606 at 2 (Board of Director Minutes: “Mr. Crisp reported on the SDRAM status at
JEDEC, the Rambus patent strategy and system level difficulties with SDRAMSs.”); CX0831
(Tate e-mail: “tony’ s #1 objectiveright now isto . . . determine what should proactively be done
to strengthen our IP position relative to competition.” and requesting staff to forward e-mail
talking about “competitive technology developments/directions (e.g. JEDEC meeting reports,
etc.)”); CX0738 (Dillon e-mail: “We may be able to make a broader claim for auto-precharge for
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*any* DRAM and therefore gain leverage over SDRAM and MOST.”); CX0740 (Tate e-mail:
“this stuff isreal critical —1'd like alist of which claims we are making that read directly on
current/planned sdrams. . . so i can track progress from lester’s periodic status lists.”); CX1730
at 1 (Tate notes. “SDRAM —now —next ... 1. Understand our IP. .. 3. Assessour current
patents — what claims/strength do we have vs. competition 4. What canwe do?. .. 5. Plan of
action”).

807. Rambus intentionally joined JEDEC and renewed its membership. (CX0602 at 2
(Rambus' s application for membership) and 6-7, 10-12 (its payment of dues); CCFF 878-79,
954, 982, 1039).

808. Rambus intentionally followed the proceedings of JEDEC. (CCFF 871-77, 880-84,
893-98, 902-09, 921-27, 929-31, 940-45, 950-53, 959-61, 968-76, 978-80, 983-86, 996-99, 1009-
17, 1026-27, 1031-38, 1041-48, 1062-68, 1070-73, 1078-82, 1096-99.)

809. From the time that Rambus first devel oped this plan, Rambus intentionally took
specific action to obtain patents with claims covering SDRAMs, including SDRAMS that
complied with the SDRAM and DDR SDRAM standards being developed by JEDEC. (CCFF
885-92, 900-01, 910, 917, 918, 932-36, 937, 939, 945, 948, 958, 962-67, 981, 987-93, 100-03,
1004-08, 1018-24, 1028-29, 1040, 1049, 1069, 1074-77, 1089, 1098-99; see also CX1949 at 1
(Vincent notes: “what to include in divisional applications . .. so cause problems with synch
DRAM...”); CX0702 at 1 (Ware e-mail: “This claim has been written up and filed. Thisis
directed against SDRAMS.”); CX0745 at 1 (Roberts note: “Thisis Lester’ s attempt to write the
clamsfor the MOST/SDRAM defense.”); CX0831 (Tate e-mail: “tony’ s #1 objective right now
isto. .. determine what should proactively be done to strengthen our IP position relative to
competition.” and requesting staff to forward e-mail talking about “ competitive technology
developments/directions (e.g. JEDEC meeting reports, etc.)”); CX2092 at 192 (Crisp, Infineon
Tria Tr.) (“Q: Am I right, sir, that Rambus was intentionally drafting claims to intentionally
cover JEDEC SDRAMS? A: Partidly true, yes.”)).

810. Rambus intentionally took information learned at JEDEC and used it to help obtain
patents with claims covering SDRAMS, including SDRAMs that complied with the SDRAM and
DDR SDRAM standards being developed by JEDEC. (CCFF 885-92, 900-01, 910, 917, 918,
932-36, 937, 939, 945, 948, 958, 962-67, 981, 987-93, 100-03, 1004-08, 1018-24, 1028-29,
1040, 1049, 1069, 1074-77, 1089, 1098-99; see also CX2092 at 192 (Crisp, Infineon Trial Tr.)
(“Q: Am I right, sir, that Rambus was intentionally drafting claims to intentionally cover JEDEC
SDRAMS? A: Partidly true, yes.”); id. at 132 (“Q: And the ideas that you had to add claimsto
the Rambus patent applications for the mode register and for programmable CAS latency, those
were ideas that were spurred on by your attendance at the JEDEC meeting in April and May and
participating in this SDRAM standardization effort, right? A: Yeah. Those were our inventions.
We had invented those for the RDRAM.)).

-112-



811. Various Rambus JEDEC representatives believed Rambus had pending patent
applications that, if issued, would likely cover SDRAMSs that complied with the JEDEC SDRAM
and DDR SDRAM standards. (CCFF 884, 887, 892, 900-01, 910, 917, 918, 932-36, 937, 938,
939, 948, 958, 962-67, 987-93, 7000-03, 1004-08, 1009-17, 1018-25, 1028-30, 1040, 1049,
1057-58, 1069, 1073, 1077, 1089, 1098; see also CX0543A at 17 (Draft Rambus Business Plan:
“...webelievethat Sync DRAMsinfringe on some claimsin our filed patents; . . .”); CX2070
at 97 (Harmon, Micron Dep.) (Harmon heard “from various people that Rambus’' patents were so
fundamental and so broad that they likely covered technology that was being used by any other
high-speed DRAM.”); CX2073 at 221-22 (Tate, Micron Dep.) (“1 recall that our feeling [in 1992]
was that synchronous DRAMS sure looked like they were stemming from inventions that we had
donefirst, and that our understanding is that patents are supposed to protect your inventions, and
we assumed that our patents had been filed to do so. And that led usto a conclusion that, hey,
we must have some claimsthey are infringing. . .”). Farmwald, Tr. 8208 (“We certainly in
general thought that we had pretty broad claims and that they certainly might cover synchronous
DRAMS).

812. From the time that Rambus first developed this plan, Rambus intended to enforce its
patents against SDRAMSs, including SDRAMSs that complied with the SDRAM and DDR
SDRAM standards being developed by JEDEC, if necessary to monopolize the market for
technology used in DRAMs. (CCFF 887, 889-91, 917, 918, 938, 948, 955-57, 981, 997, 1002,
1018-24, 1037, 1059-60, 1069, 1083-87; see also CX0543A at 17-18 (Draft Rambus Business
Plan: “. .. wewill bein position to request patent licensing (fees and royalties) from any
manufacturer of Sync DRAMS.”); CX1941 at 1 (Vincent notes, “Need preplanning before accuse
others of infringement”); CX1970 at 1 (Vincent notes. “ Enforcement; Sync DRAMS.”); CX0763
at 1 (Crisp e-mail: “1 would hope we sue other companies, in particular those that are not
licensed.”); CX1730 at 1 (Tate notes: “SDRAM —now —next ... 3. Assessour current patents
—what claimg/strength do we have vs. competition 4. What canwe do?... 5. Plan of action 6.
Implement”)).

813. Rambus intentionally did not inform othersin the industry about the content of its
pending patent applications. (CCFF 909 927, 931, 944, 953, 961, 974, 976, 980, 986, 999, 1017,
1027, 1033, 1038, 1048, 1063, 1067, 1082, 1098-99, 1111, 1238-59, 1676-1700).

814. Rambus intentionally did not inform JEDEC about any of its pending patent
applications. (CCFF 909 927, 931, 944, 953, 961, 974, 976, 980, 986, 999, 1017, 1027, 1033,
1038, 1048, 1063, 1067, 1082, 1098-99, 1111; CX0837 at 2 (Crisp e-mail: “We decided [during
the beginning of the period after we joined JEDEC] that we really could not be expected to talk
about potential infringement for patent that had not issued . . .”); id. (“ . . . we should re-evaluate
our position relative to what we decide to keep quiet about, and what we say we have.”); CX0711
at 68, 73 (Crisp e-mail: in response to Mr. Kelley’ s request to inform JEDEC of whether Rambus
knows of any patents that may read on SyncLink, “I think it makes no senseto alert themto a
potential problem they can easily work around. . .. We may not want to make it easy for all to
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figure out what we have especialy if nothing looks really strong.”); CX0673 (Crisp e-mail:
“Siemens expressed concern over potential Rambus Patents covering 2 bank designs. Gordon
Kelley of IBM asked me if we would comment which | declined.”); Crisp, Tr. 3174-75 (Mr.
Crisp did not say anything about patent applications at the time he disclosed Rambus's * 703
patent; Vice President Mooring chastised Mr. Crisp after disclosing the ‘ 703 patent.)).

815. After it withdrew from JEDEC, Rambus intentionally took specific action to obtain
patents with claims covering SDRAMS, including SDRAMs that complied with the SDRAM and
DDR SDRAM standards being developed by JEDEC. (CCFF 1625-75).

816. After it withdrew from JEDEC, Rambus intentionally did not inform othersin the
industry about the content of its pending patent applications. (CCFF 1676-1700; see also
CX0919 at 1 (Tate e-mail: “2. do *NOT* tell customers/partners that we feel DDR may
infringe—our leverage is better to wait”); CX0942 (“Our policy so far has been NOT to publicize
our patents and | think we should continue with this.”); CX1075 at 2 “We' ve made no comment
on whether DDR infringes our patents. . . . Our position isthereisinsufficient data.”); Hampel,
Tr. 8731-33 (Hampel had contacts with Rambus customers “ 15 to 40 times a month” and he
testified that he was not aware of “any instance in which Rambus representatives told the DRAM
manufacturers which features of RDRAM were protected by Rambus patents or patent
applications’)).

817. Beginning in late 1999, Rambus intentionally began threatening to enforce its
patents against manufacturers of SDRAMs and DDR SDRAM s and manufacturers of controllers
and graphics controllers that interface with SDRAMs and DDR SDRAMs. Rambus intentionally
sent letters and made presentations to companies stating that their products infringed Rambus
patents. Rambus intentionally sued two DRAM manufacturersin U.S. federal courts, filed
counterclaims against two DRAM manufacturersin U.S. federal courts, and sued three DRAM
manufacturersin various foreign courts, in al cases aleging infringement of Rambus patents.
(CCFF 1950-2032) .

818. Rambus acted with knowledge that the purpose of JEDEC was to develop open
standards. (CCFF 318, 320, 371, 383-85, 418, 430, 823, 871-85, 880, 902-906, 921, 929, 940,
942-43, 950, 959, 968-69, 978-79, 983-85, 994-95, 996, 1009, 1026, 1034-36, 1041-42, 1062-66,
1078, 1080, 1601-02; see also CX0903 at 2 (Crisp e-mail: “The job of JEDEC isto create
standards which steer clear of patents which must be used in compliance with the standard
whenever possible.”).

819. Rambus acted with knowledge that JEDEC and its members were concerned about
acompany enforcing patents against companies practicing a JEDEC standard. (CCFF 318, 320,
371, 383-85, 418, 430, 823, 871-85, 880, 902-906, 921, 929, 940, 942-43, 950, 959, 968-69, 978-
79, 983-85, 994-95, 996, 1009, 1026, 1034-36, 1041-42, 1062-66, 1078, 1080, 1601-02).
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820. Rambus acted with knowledge that JEDEC had a disclosure policy requiring
disclosure of patents and patent applications. (CX0672 at 1 (Garrett email: “Fujitsu indicated that
they do have patents applied for, but that they will comply with the JEDEC requirements to make
it astandard!!!”); CX685 at 1 (Mooring e-mail: “IBM raised the issue that they were aware that
some “voting” JEDEC attendees have patents pending on SDRAMSs that they have not made the
committee aware of. They will come to the next meeting with alist of the offenders.”); CX2092
at 60 (Crisp, Infineon Tr.) (“Sometime in 1995 | received a copy of the patent policy as part of
the users in the manual that they had that was to be used to tell people what the ruleswere. And |
read in there that it applied to patent policies. Q: Patent applications? A: Patent applications,
that’sright.”); CX2104 at 950-51 (Crisp, Micron Dep.) (“Q And when you got it [JEDEC
manual 21-1] and read it, then it was clear that the manual required disclosure of both patents and
patent applications, wasn't it? A Yes, if they related to the work of the committee.”); CX2104 at
851-52 (Crisp, Dep.) (Crisp’ s understanding of JEDEC’ s written patent policy was that JEDEC
members “wanted to know about both patents and patent application that might relate to the
works that were going on within JEDEC.”)).

821. Rambus representatives acted with knowledge that Rambus' s membership in and
attendance at JEDEC meetings gave rise to arisk of equitable estoppel, which might prevent
Rambus from enforcing its patents against JEDEC membersin the future. (CX1942 at 1 (Vincent
Notes: “| said there could be equitable estoppel problem if Rambus creates impression on JEDEC
that it would not its patent or patent appl[icatio]n”); CX3125 at 321 (Vincent, Infineon Dep.)
(“The downside risk was that somebody was going to raise the issue of equitably estoppdl if
Rambus attended JEDEC”); CX1958 at 1, 15-16 (“ Stambler v. Diebold, Inc. . . . Plaintiff’sclam
isestopped. ‘Plaintiff had a duty to speak out and his silence was affirmatively misleading.
Plaintiff could not remain silent while an entire industry implemented the proposed standard and
then when the standards were adopted assert that his patents covered what manufacturers
believed to be an open and available standard.’”); Diepenbrock, Tr. 6214-17 (Diepenbrock told
“Mr. Crisp that he was running arisk that equitable estoppel might apply to his actions at
JEDEC.” “...[T]hisrisk to Rambus was that some of its patents could be rendered
unenforceable’).

2. Rambus Understood That ItsInterests And Actionsas a JEDEC Member
Were Contrary to the Purposes and Rules of JEDEC, and It Participated in
JEDEC in Bad Faith.

822. Rambus did not participate in JEDEC in good faith. (Sussman, Tr. 1460-61
(Rambus did not comply with “the good faith requirements set forth [in the EIA Legal Guides]”);
Kelley, Tr. 2745-46 (Richard Crisp “was not dealing in good faith with me.”); Appleton, Tr.
6396 (Micron is asserting its complaint that Rambus was “in violation of antitrust laws, that there
was fraud and bad faith.”); CCFF 803-821).
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823. Richard Crisp, the JEDEC representative for Rambus beginning in May 1992,
understood that the job of JEDEC was to create, whenever possible, standards that steer clear of
patents that must be used in compliance with the standards. (CX0903 at 1; Crisp, Tr. 2941).

824. Mr. Crisp believed that the most valuable patents are ones that must be used to bein
compliance with the standard. The reason is that such patents cannot be avoided. (CX0903 at 1,
Crisp, Tr. 2941 (* Q: And the reason they’re valuable is that such patents cannot be avoided. Is
that right? A: Well, in the situation to where you want to build a device that’s compliant with the
standard, whatever the standard is.”)).

825. Rambus pursued interests contrary to those of JEDEC and its members. Rambus
never had any plans to manufacture, use or support products that conformed to the JEDEC
SDRAM or DDR SDRAM standards. (Crisp, Tr. 2931). Rather, Rambus was promoting its
RDRAM architecture. (Crisp, Tr. 2931)

826. Individuals at Rambus, including Mr. Crisp, believed that JEDEC-compliant DDR
SDRAMSs could be a potential threat to Rambus business. (Crisp, Tr. 2931-32; see also CX0831
(Tate identified JEDEC as an example of a competitive DRAM); see also CCFF 918, 1089,
1616-24, 1626, 1676-78, 1685, 1687, 1690-95).

827. Mr. Crisp, Billy Garrett, and others at Rambus hoped that JEDEC would fail to
develop awidely used standard for SDRAM and DDR SDRAM, as they did not want to see
potential competitive devices appear on the market. (CX0672 at 1 (Garrett e-mail: “SDRAMs
will happen. They may happen sooner than we want, and they may become quite standardized
and highly multi-sourced.”); CX1708 at 3 (“It really looks like thereis alot of momentum
against usin the main memory arena. It seemslike the group is pretty set on using the SDRAMs
for memory.”); Crisp, Tr. 2933 (“Q: You didn't have any particular interest in seeing JEDEC
succeed in developing awidely used standard for SDRAM, did you? A: | think that answer is
correct, yes. Q: You also didn't have any interest in seeing JEDEC succeed in developing a
widely used standard for DDR SDRAM, did you? A: | was not interested in seeing potential
competitive devices appear on the market.”)).

828. Mr. Crisp withheld technical information that might have helped JEDEC. (CX0711
at 23 (Crisp May 1994 email: “ The key thing everyone is missing is the failure to appreciate that
the pinouts set over ayear ago eliminate the possibility of routing the clocksin away that
naturally avoids the problems of clock skew”); CX0711 at 169 (Crisp September 1995 email:
“Another thing they are going to do ishave VTT track Vref, which Srinivas tells me is something
we have determined to be a no-no based on our work in the lab”).”).

829. Rambus voted “no” on four ballots relating to technol ogies proposed for the

SDRAM standard. (CCFF 921-27). Asleast some JEDEC members believed that Rambus was
voting “no” in an attempt to delay completion of a standard that would compete with RDRAM.
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(Sussman, Tr. 1395 (“ . . . the activity of Rambus was more to delay the standardization process
asthiswas basically a competing option for the Rambus DRAM, so not assisting in the
standards.”)).

830. At the very first JEDEC meeting he attended for Rambus, Mr. Crisp witnesses some
dissension among some JEDEC members at the meeting, and suggested to Rambus colleagues
that word of the dissension be leaked to the press to the competitive advantage of Rambus.
(CCFF 893-99; Crisp, Tr. 2934-35; CX1708 at 5). Mr. Crisp told his colleagues that such an
action could lead to censure by JEDEC but “should help our air war.” (CX1708 at 5; Crisp, Tr.
2935 (theterm “air war” referred to the desire of Rambus to have people use the proprietary
RDRAM architecture)).

831. Gordon Kelley identified a proposal to plant a story with the press about dissension
within JEDEC as “an example of not having good faith or not showing good faith” because it
could “undermine the JEDEC process.” (G. Kelley, Tr. 2523-24).

832. Knowing that JEDEC’ s purpose was to develop open standards, Rambus, without
informing JEDEC, nevertheless used information obtained from JEDEC to ensure that it
developed patents with claims that covered the JEDEC standards. (CCFF 885-92, 900-01, 910,
917, 918, 932-36, 937, 939, 945, 948, 958, 962-67, 981, 987-93, 100-03, 1004-08, 1018-24,
1028-29, 1040, 1049, 1069, 1074-77, 1089, 1098-99).

833. One of the reasons why Rambus began attending JEDEC meetings was to learn
what its competition was working on. (CX0837 at 1-2) (Crisp 1995 email: “At the time we
began attending JEDEC we did so to learn what the competition was working on and what sort of
performance systems using that technology would be able to achieve and what sorts of issues
would arise when designing with the devices (primarily SDRAM/SGRAM).”).

834. Rambus used the information it obtained at JEDEC to help refine the claimsin its
pending patent applications to ensure that its claims would cover the JEDEC standards.
(CX2092 at 192 (Crisp, Infineon Tr.) (“*Q: Am | right, sir, that Rambus was intentionally drafting
claimsto intentionally cover JEDEC SDRAMS? A: Partidly true, yes.”); CX0831 (Tate e-mail:
“tony’ s #1 objective right now is to understand competitive technology, get up to speed on all of
our patents filed, assess how many and how strong our current patents/claims are vs.
competition, and determine what should proactively be done to strengthen our IP position
relative to competition”; and requesting staff to forward to him copies of JEDEC meeting
reports).

835. During histime as JEDEC representative for Rambus, Mr. Crisp learned that

meetings of JEDEC committees and subcommittees were conducted in accordance with the EIA
Legal Guides. (Crisp, Tr. 2945).
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836. Mr. Crisp was aware that the EIA Legal Guides provided that al EIA
standardization programs shall be carried on in good faith. (Crisp, Tr. 2946-47).

837. Mr. Crisp was aware that JEDEC was controlled by EIA rules regarding use of
patents. (Crisp, Tr. 2947-48). Mr. Crisp understood that the EIA rules stated that requirements
in EIA standards which called for the use of patented items should be avoided. (Crisp, Tr.
2948). Mr. Crisp understood that the EIA rules provided that no program of standardization
should refer to a product on which there is a known patent unless al the technical information
covered by the patent was known to the standards committee. (Crisp, Tr. 2948).

838. Mr. Crisp understood that the purpose of JEDEC was to devel op open standards.
(CX0903 at 2 (Crisp e-mail: “Thejob of JEDEC isto create standards which steer clear of
patents which must be used in compliance with the standard whenever possible.”)).

839. Mr. Crisp understood that JEDEC and its members were concerned about a
company enforcing patents against companies practicing a JEDEC standard. (CX0711 at 1
(Crisp e-mail: “TI was chastized for not informing JEDEC that it had a 1987 patent on quad CAS
devices. . . The bottom lineisthat all quad CAS devices will be removed from standard 21C.”);
CX0711 at 16 (Crisp e-mail: “The whole [quad CAS] issue got pretty nasty . . . Sussman. . .
made a motion that T1 withdraw from JEDEC pending resolution of the patent issue!”); CX0903
at 2 (Crisp e-mail: “The job of JEDEC isto create standards which steer clear of patents which
must be used in compliance with the standard whenever possible.”)).

840. Mr. Crisp, during the time he was the primary JEDEC representative for Rambus,
understood that there was a patent policy at JEDEC. (Crisp, Tr. 2949). One of the ways that Mr.
Crisp learned of the patent policy was because at the meetings of the JC42.3 Committee that Mr.
Crigp attended, Jim Townsend generally started the meeting with a discussion of the patent
policy. (Crisp, Tr. 2949).

841. Mr. Crisp was aware that JEDEC had a disclosure policy requiring disclosure of
patents and patent applications. (CX2104 at 851-52 (Crisp, Micron Dep.) (Crisp’s understanding
of JEDEC’ s written patent policy was that JEDEC members “wanted to know about both patents
and patent application that might relate to the works that were going on within JEDEC.”);
CX2092 at 168 (Crisp, Infineon Tr.) (“Q: And what [the slide] said and what [Mr. Townsend]
said to everyone in the committee is that the policy applied equally to patent applications asit did
to patents, right? A: | think he said that. | don’t remember it very clearly, but | think he said
that.”)).

842. Mr. Crisp and other Rambus representatives knew that certain JEDEC members
disclosed patent applications at JEDEC. (Crisp, Tr. 2950-51) (“Q: And you recall that that
[ patent tracking list] includes not just patents, but also patent applications? A: | think it included
afew patent applications from my recollection.”); CX2104 at 851-52 (Crisp, Micron Dep.)
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(Crisp’ s understanding of JEDEC’ s written patent policy was that JEDEC members “wanted to
know about both patents and patent application that might relate to the works that were going on
within JEDEC.”); CX0672 at 1 (Garrett email: “Fujitsu indicated that they do have patents
applied for, but that they will comply with the JEDEC requirements to make it a standard!!!”);
CX685 at 1 (Mooring e-mail: “IBM raised the issue that they were aware that some “voting”
JEDEC attendees have patents pending on SDRAMs that they have not made the committee
aware of. They will come to the next meeting with alist of the offenders.”)).

843. Throughout the period when Rambus participated in JEDEC, Mr. Garrett and Mr.
Crisp informed executives and others at Rambus that JEDEC members disclosed pending patent
applications that pertained to the work at JEDEC. (E.g. CCFF 882-83, 1080; CX0672 at 1
(Garrett email reporting February 1992 disclosure of Fujitsu patent application); CX0711 at 169
(Crisp September 1995 email: “Fujitsu stated yesterday that they have patents pending on
SSTL”); CX0711 at 192 (Crisp December 1995 email: “MOSAID has a pending patent
application for PLL/DLL on SDRAMS. . . they will be in compliance with the JEDEC patent
policy.”); see also CX0685 at 1 (Mooring December 1992 email noting IBM comment that some
“JEDEC attendees have patents pending on SDRAMS”)).

844. Mr. Crisp was aware of the patent tracking lists shown by Mr. Townsend, which
included both patents and patent applications. (Crisp, Tr. 2950). Mr. Crisp received minutes
from JEDEC meetings, which generally included the slides from Mr. Townsend' s presentations
concerning the patent policy. (Crisp, Tr. 2951).

845. Asof mid-1995, Rambus representative Mr. Crisp knew that JEDEC manual 21-I
called for the disclosure of patent applications. (CX2092 at 60 (Crisp, Infineon Tr.) (“Sometime
in 1995 | received a copy of the patent policy as part of the usersin the manual that they had that
was to be used to tell people what the ruleswere. And | read in there that it applied to patent
policies. Q: Patent applications? A: Patent applications, that’sright.”); CX2104 at 950-51
(Crisp, Micron Dep.) (“Q And when you got it [JEDEC manual 21-1] and read it, then it was
clear that the manual required disclosure of both patents and patent applications, wasn’t it? A
Yes, if they related to the work of the committee.”)).

846. During the period when Rambus participated in JEDEC, Mr. Crisp spoke with Desi
Rhoden, longtime member of JEDEC and later Chairman of JEDEC (Rhoden, Tr. 283, 284-85),
to inquire about the JEDEC patent disclosure policy. (Rhoden, Tr. 518-19). Mr. Crisp inquired
specifically about the application of the policy to patent applications; Mr. Rhoden informed Mr.
Crisp that in the patent disclosure policy, the word patent applied to everything that wasin the
patent process, and necessarily included patents and patent applications. (Rhoden, Tr. 519).

847. Mr. Rhoden told Mr. Crisp that if he would like to have alegal opinion, he could

contact John Kelly. (Rhoden, Tr. 519). During the time that Rambus was a member of JEDEC,
Rambus never contacted John Kelly, the legal counsel for JEDEC, with any questions about
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ElA’sor JEDEC'srules. (J. Kelly, Tr. 2057).

848. On at least two separate occasions, Mr. Crisp refused to respond to questions from
Mr. Gordon Kelley, the Subcommittee Chairman, regarding the possible existence of Rambus
patents relating to a presentation at JEDEC. (May 1992: CCFF 902-909, 1247-48; CX0673 at 1
(“Gordon Kelley of IBM asked me if we would comment which | declined.”); CX2089 at 130-
131, 136-137 (Meyer, Infineon Tria Tr.); September 1995: CCFF 1044, 1062-68; JX0027 at 26
(“ At this time, Rambus el ects to not make a specific comment on our intellectual property
position relative to the Synclink proposal.”)).

849. Rambus knew that its failure to disclose the existence of itsissued ‘ 327 patent and
its pending patent applications to JEDEC could serve to equitably estop Rambus from enforcing
its patents as to JEDEC participants. (Order, February 26, 2003 at 9; Order, February 27, 2003;
see also CCFF 885-91, 955-57, 1056-61, 1083-87, 1090).

850. Rambus representatives understood that Rambus' s membership in and attendance at
JEDEC meetings gaveriseto arisk of equitable estoppel. Rambus representatives understood
that risk to be that the doctrine of equitable estoppel might prevent Rambus from enforcing its
patents against JEDEC membersin the future. (CCFF 885-91, 955-57, 1056-61, 1083-87, 1090;
CX1942 at 1 (Vincent notes: “1 said there could be equitable estoppel problem if Rambus creates
impression on JEDEC that it would not its patent or patent appl[icatio]n”); CX3125 at 321
(Vincent, Infineon Dep.) (* The downside risk was that somebody was going to raise the issue of
equitably estoppel if Rambus attended JEDEC”); CX1958 at 1, 15-16 (“ Stambler v. Diebold, Inc.
... Plaintiff’s claim is estopped. ‘Plaintiff had a duty to speak out and his silence was
affirmatively misleading. Plaintiff could not remain silent while an entire industry implemented
the proposed standard and then when the standards were adopted assert that his patents covered
what manufacturers believed to be an open and available standard.’”); Diepenbrock, Tr. 6214-17
(Diepenbrock told “Mr. Crisp that he was running arisk that equitable estoppel might apply to
hisactionsat JEDEC.” “...[T]hisrisk to Rambus was that some of its patents could be
rendered unenforceable”)).

851. On at least seven separate occasions, Rambus in-house or outside legal counsel
informed Rambus representatives, including Rambus CEO Geoff Tate, Rambus Vice President
Allen Roberts, and Rambus's primary JEDEC representative Richard Crisp, that they faced arisk
that, based on Rambus's participation in JEDEC, the doctrine of equitable estoppel might
preclude Rambus from enforcing its patents against JEDEC members. (CCFF 885-91, 955-57,
1056-61, 1083-87, 1090; CX1942 (Vincent notes, 3/27/92: “| said there could be equitable
estoppel problem”); CX1958 at 1, 12 (Vincent letter and attachment, 5/5/93: “ Two possible legal
theories for non-enforcement: 1) estoppel? 2) antitrust?’); CX3126 at 552-54 (Vincent, Dep.) (at
some point in time, Vincent talked with Crisp about the upside potential versus downside risk of
participating in standard setting bodies); CX0837 at 1 (Crisp e-mail, 9/23/95: “Tony’ s worst case
scenario regarding estoppel”); CX1990 at 1 (Vincent letter, 12/19/95 (“the [FTC] charged that
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Dell restricted competition in the personal computer industry and undermined the standard-
setting process by threatening to exercise undisclosed patent rights against computer companies
adopting the VL-Bus standard.”); CX3124 at 190-94 (Vincent, Dep.) (describing meeting over
lunch with Geoff Tate and Maria Sobrino at which they discussed the Dell consent order);
CX3126 at 537-40 (Vincent, Dep.) (describing 1/11/96 meeting at Rambus to discuss the Dell
consent order and the |EEE letter); see also CX3126 at 554 (Vincent, Dep.) (Vincent may have
had another conversation with Crisp and Tony Diepenbrock); CX3127 at 113-14 (Vincent, Dep.)
(same)).

852. Lester Vincent does not recall being aware of the EIA Legal Guides, the JEDEC
Manual 21-1, the Townsend presentations at the JC-42.3 meetings, the patent tracking list, the
JEDEC sign-in sheet, internal Rambus emails discussing disclosures within JEDEC, specific
requests made to Rambus regarding Rambus patents, any specific presentations made within
JEDEC, or emails within Rambus commenting on whether presentations at JEDEC would be
covered by Rambus patent rights. (Vincent, Tr. 7996-98). Y et, he still advised Rambus that
there was a downside risk that somebody could raise the issue of equitable estoppel. (CX3126
(Vincent Dep. at 191, 197, 320); CX3127 (Vincent Dep. at 114-115); see also CX1928 (Vincent
notes, undated: (“— No further participation in any standards body (if there has been any) — do not
even get close!!”)).

853. Rambus knew or should have known from its pre-1996 participation in JEDEC that
developing JEDEC standards would require the use of patents held or applied for by Rambus.
(See Order, February 26, 2003 at 9; see also CCFF 884, 887, 892, 900-01, 910, 917, 918, 932-36,
937, 938, 939, 948, 958, 962-67, 987-93, 7000-03, 1004-08, 1009-17, 1018-25, 1028-30, 1040,
1049, 1057-58, 1069, 1073, 1077, 1089, 1098).

854. Mr. Crisp admitted that he went to JEDEC meetings and saw proposals for
standardization for SDRAM; that following the presentations he or others met with the Rambus's
outside patent lawyer to work on claims for pending Rambus patent applications; and that the
intent was to make the claims broad enough that they would cover an SDRAM using the features
that Mr. Crisp had seen at the JEDEC meetings. (CX2092 at 70-72 (Crisp, Infineon Trial Tr.)
(“Q: And what you did in those meetings [with the Rambus patent lawyer] was work on new
claims for the Rambus pending patent applications, and your intent was to make them broad
enough that they would cover an SDRAM using the features you had seen at the prior [JEDEC]
meetings. Isn’t that right? A: In some cases that wastrue.”); id. at 134 (“. . . Rambus was adding
claims, in Rambus' words, specifically directed to the SDRAM; isn't that right?. .. A: | believe
that there were some people at Rambus that were attempting to do that.”); id. at 139-40 (after the
July 1992 JEDEC meeting, he had conversations with Mr. Vincent about amending or adding
claimsto the original 1990 application); id. at 132 (*Q: And the ideas that you had to add claims
to the Rambus patent applications for the mode register and for programmable CAS latency,
those were ideas that were spurred on by your attendance at the JEDEC meeting in April and
May and participating in this SDRAM effort, right? A: Yeah. Those were our inventions. We
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had invented those for the RDRAM.”); id. at 192 (“Q: Am | right, sir, that Rambus was
intentionally drafting claimsto intentionally cover JEDEC SDRAMS? A: Partially true, yes.”)).

855. Programmable CAS latency, programmable burst, double edge data transfer and
PLL/DLL, asrelated to the patents asserted against Infineon by Rambus, were all technologies
that Mr. Crisp saw discussed at JEDEC and for which Rambus had patent applications that
covered aspects of the technologies. (CX2092 at 258-59 (Crisp, Infineon Trial Tr.) (*Q: And
those are the very features that you saw at JEDEC and that you met with your lawyer about and
that Rambus' patent applications ultimately changed into; isn’'t that right? A: | think those issues
were discussed there in some form or another, and we certainly had patent applications that
covered aspects of those, of those technologies.”)).

856. While Rambus was a member of JEDEC, Mr. Garrett or Mr. Crisp saw JEDEC
members propose to incorporate into a JEDEC standard:

low voltage swing signaling,
programmable CAS latency,
programmabl e burst/wrap length,
externally supplied reference voltage,
two banks,

dual edge output/input,

source synchronous clocking,
auto-precharge, and

on-chip PLL or DLL.

CoNoO~WDNE

(Crisp, Tr. 3024, 3035-45, 3052-53; 3107-08, 3165, 3200-3201; see also DX0028; CX0670 at 1
(programmable latency and wrap length, single clock edge); CX0672 at 1 (two banks, reduced
voltage swing parts); CX1708 at 2 (source synchronous clocking); CX0680 at 1-2
(programmable latency, programmable burst length, two banks, auto-precharge); CX0711 at 25,
31 (externally supplied reference voltage); CX0711 at 52, 54 (externally bussed reference
voltage); CX0711 at 36-37 (on-chip PLL); CX0711 at 56, 58 (source synchronous clocking);
CX1320 (double edge clocking); CX 0905 (CX 1320 contained confidential JEDEC material); See
also CCFF 876, 894, 901, 919, 925, 926, 930, 933, 937, 939, 948, 960, 962-65, 989-93, 997-98,
1000-03, 1004-06, 1010-16, 1032, 1037, 1045, 1070-73, 1078-81, 1098).

857. While Rambus was a member of JEDEC, Mr. Garrett or Mr. Crisp believed that
Rambus might have pending applications containing claims covering, or be able to obtain —
based on its April 1990 application — patent rights covering:

1. low voltage swing signaling,

2. programmable CAS latency,
3. programmable burst/wrap length,
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externally supplied reference voltage,
two banks,

dual edge output/input,

source synchronous clocking,
auto-precharge, and

on-chip PLL or DLL.

©ooN UM

(Crisp, Tr. 3027-3028, 3060-64, 3104-08, 3164-71, 3178-80; CX1949 at 1 (Vincent notes. “* 1)
DRAM — multiple open row addresses 2) DRAM — programmable latency via control reg . .. 4)
using phase lock loop on DRAM .. ."); id. at 5 (“must claim source synch clocking”); CX0672
(regarding reduced voltage-swing parts: “ . . . we could use our patents to keep current-mode
interfaces off of DRAMSs. . .”); CX0702 (identifying programmable CAS latency, DRAM with
PLL clock generation, DRAM with multiple open rows, DRAM with externally supplied
reference voltage, and DRAM using low-voltage-swing signal levels); CX0738 (*We may be
able to make a broader claim on auto-precharge for any DRAM . . .”); CX0734 (Roberts believed
that, based on the teachings of the ‘898 application, Rambus could enhance its claim coverage
with respect to, inter alia, “Use of both edges of the clock,” “Multiple. . . internal DRAM
memory regions (banks),” “selective precharging of banks’ and “Use of control registers. . .
which control RAS and CAS access timing”); CX1949; CX0711 at 25, 31 (regarding externally
supplied reference voltage: “(Allen, | believe this was one of the claims you, Lester, Tracy and |
wroteup inlate ‘91, right?’); CX0711 at 36-37 (“What is the exact status of the patent with the
PLL clam?***”); CX0711 at 56, 58 (regarding source synchronous clocking: “Of course they
may get in to patent trouble if they do this’); see also CCFF 876, 894, 901, 919, 925, 926, 930,
933, 937, 939, 948, 960, 962-65, 989-93, 997-98, 1000-03, 1004-06, 1010-16, 1032, 1037, 1045,
1070-73, 1078-81, 1098).

858. Every patent that Rambus has asserted in patent litigation involving the SDRAM
and DDR standards can trace its lineage to one of two patent applicationsin the ‘898 family:
either the 08/222,646 (“'646") or the 07/847,961 (“*961"). (First Stipulations, No. 22; Exhibit A
to First Stipulations, No. 22; Nusbaum Tr. 1506-1508; see also DX0014). The ‘646 and ‘961
applications, as well as the ‘490 application which was a continuation of the ‘961 application,
and the * 327 patent which issued from the ‘ 646 application, were pending while Rambus was a
member of JEDEC (CCFF 1008, 1028, 1049, 1076-77, 1092-95) and contained claims that
related to ongoing work at JEDEC (CCFF 1028, 1049, 1125-63, 1164-82, 1199-1215, 1216-37).
Rambus never disclosed to other JEDEC participants the existence of its patent or pending patent
applications that were required for use of the developing JEDEC standards. (Order, February 26,
2003 at 9; Order, February 27, 2003; see also CCFF 909, 927, 931, 944, 953, 961, 974, 976, 980,
986, 999, 1017, 1027, 1033, 1038, 1048, 1063, 1067, 1082, 1098-99, 1111).

859. At no time while Rambus was a member of JEDEC did it inform JEDEC of the

existence of itsissued U.S. patent no. 5,513,327. At the time of its withdrawal from JEDEC,
Rambus did not inform JEDEC of the existence of itsissued U.S. patent no. 5,513,327. (Crisp,
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Tr. 3381, 3384; CX0887; CCFF 1092-95, 1109-14).

860. At no time while Rambus was a member of JEDEC did it inform JEDEC of the
subject matter of any of its pending patent applications. At the time of its withdrawal from
JEDEC, Rambus did not inform JEDEC of the subject matter of any of its pending patent
applications. (Crisp, Tr. 3386-87; CX0887 (Rambus' s withdrawal letter from JEDEC: “Rambus
has also applied for a number of additional patentsin order to protect Rambus technology.”); See
also CCFF 909, 927, 931, 944, 953, 961, 974, 976, 980, 986, 999, 1017, 1027, 1033, 1038, 1048,
1063, 1067, 1082, 1098-99, 1111).

861. At no time while Rambus was a member of JEDEC did it inform JEDEC that it had
pending patent applications containing claims that related to the on-going work of JEDEC.
(CX2092 at 148 (Crisp, Infineon Tr.) (*Q: Did you ever stand up in JEDEC in the four years that
you attended meetings and watch the SDRAM standardization, did you ever stand up and say,
Stop doing this; | ownit? A: No, | never said that.”); Crisp, Tr. 3176 (“Q: Between the time that
you disclosed the * 703 patent [in September 1993] and the time that you submitted the
withdrawal letter to JEDEC, you did not disclose any Rambus patent applications at JEDEC, did
you? A: That's correct.”); CX0887 (Rambus s withdrawal letter from JEDEC); See also CCFF
909, 927, 931, 944, 953, 961, 974, 976, 980, 986, 999, 1017, 1027, 1033, 1038, 1048, 1063,
1067, 1082, 1098-99, 1111).

862. At no time while Rambus was a member of JEDEC did it inform JEDEC that it
believed it had pending patent applications containing claims that related to the on-going work of
JEDEC. (Crisp, Tr. 3084 (*Q. My question is you did not say anything with respect to Rambus —
potential Rambus patents. Isn’t that right? A. Yes, that’s correct”); Crisp, Tr. 3064 (“Q. So you
just sat there in silence and watched these presentations go forward. Isn’t that right? A. Yes,
that’s correct”); see also Crisp, Tr. 3066, 3067-68 (“Q. And at this meeting, Mr. Sussman said
that he didn't think that that foreign Rambus patent application would be a concern for the
JEDEC SDRAM standardization effort. . . And you didn't say anything at that time to contradict
Mr. Sussman, did you? A. | think that's correct, yes.”); See also CCFF 909, 927, 931, 944, 953,
961, 974, 976, 980, 986, 999, 1017, 1027, 1033, 1038, 1048, 1063, 1067, 1082, 1098-99, 1111)

863. At no time while Rambus was a member of JEDEC did it inform JEDEC that it
believed it could easily amend its pending patent applications to add claims that related to the on-
going work of JEDEC. (CCFF 909, 927, 931, 944, 953, 961, 974, 976, 980, 986, 999, 1017,
1027, 1033, 1038, 1048, 1063, 1067, 1082, 1098-99, 1111).

864. At no time while Rambus was a member of JEDEC did it inform JEDEC that it
planned to amend its pending patent applications to add claims that related to the on-going work
of JEDEC. (CCFF 909, 927, 931, 944, 953, 961, 974, 976, 980, 986, 999, 1017, 1027, 1033,
1038, 1048, 1063, 1067, 1082, 1098-99, 1111).
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865. At no time while Rambus was a member of JEDEC did it inform JEDEC that it was
working with its patent counsel for the purpose of amending its pending patent applications to
add claims that would relate to the on-going work of JEDEC.(CCFF 909, 927, 931, 944, 953,
961, 974, 976, 980, 986, 999, 1017, 1027, 1033, 1038, 1048, 1063, 1067, 1082, 1098-99, 1111).

866. Never once did Mr. Crisp inform JEDEC that Rambus believed it had invented, and
could claim patent rights to, technologies being discussed at JEDEC. (CX2092 at 148, 150 (“ Q.
But you never once in four years of attending JEDEC meetings told JEDEC what they were
doing was stealing Rambus’ designs, did you? A. That’'s correct, | never once did say that.”); id.
at 187 (“Q. [N]ever oncein four years did you stand up and say, | own that; you can’'t have it,
right? A. That's correct”).

B. As A JEDEC Member, Rambus Simultaneously Pursued Patent Applications
Covering JEDEC Work While Withholding From JEDEC Any M eaningful
I nformation Concer ning Rambus I ntellectual Property Rights.

867. The first Rambus employee to attend a JEDEC meeting on behalf of the company
was William (“Billy”) Garrett, who first attended a meeting in early December 1991. (CX0670
at 1). Mr. Garrett was later replaced as the Rambus primary representative at the JC 42.3
Committee by Richard Crisp, who served as primary representative from May 1992 until Rambus
withdrew from JEDEC. (Crisp, Tr. 2929). Rambus submitted a letter withdrawing as a member
of JEDEC in June 1996. (CX0602 at 8; CX0887; CX0888).

868. For abrief period of time, Rambus considered presenting its proprietary RDRAM
design to JEDEC for evaluation as astandard. (CX0671 at 1 (Tate email in Dec. 1991 referring
to “develop[ing] aplan. . . to take Rambusto JEDEC”); CX 1705 at 30 (Roberts handwritten
notes. “12/18 Board Meeting . . . JEDEC submission. talk to Richard about creating a plan for
JEDEC”)). Rambus co-founder Horowitz testified that one of the reasons Rambus initially
joined JEDEC was its desire to have RDRAM adopted as an industry standard. (Horowitz, Tr.
8588-89; seedso CX2101 at 279 (Horowitz, Micron Dep.)). Rambus was invited to attend its
first JEDEC meeting as a guest of Toshiba, in part because Toshiba suggested Rambus consider
taking the RDRAM to JEDEC. ( CX2054 at 43-44 (Mooring, Infineon Dep.)).

869. However, while Rambus perceived its technology as revolutionary (Farmwald, Tr.
8304-8305), it came to recognize that customers would not move to Rambus unless their
applications required the added performance (Farmwald, Tr. 8334). (See also CX2106 at 73
(Farmwald, Dep.) (“[T]he main feedback was that it was considered too big aleap. That it was
too revolutionary. That they wanted evolutionary approaches, and that SDRAMs were perfectly
fine for the next generation.”); Horowitz, Tr. 8571, 8577, 8579-8582 (although Rambus
technology was revolutionary, customers chose the least-risk solution that met their needs and
not necessarily the “best” solution); CX1322 at 15).
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870. Shortly after its representatives began attending JEDEC meetings, Rambus
recognized that it might be able to assert patent rights over technologies under consideration at
JEDEC in connection with a proposed synchronous DRAM standard and future generations of
DRAM technology. (CCFF 884, 885-92, 911-20, 937-38). While it publicly promoted its
proprietary RDRAM technology as the solution for computer memory technology, Rambus
secretly sought to gain advantage over the competing technological standards under development
at JEDEC. (See, e.g., CCFF 885-92, 900-01, 910, 917, 918, 932-36, 937, 939, 945, 948, 958,
962-67, 981, 987-93, 100-03, 1004-08, 1018-24, 1028-29, 1040, 1049, 1069, 1074-77, 1089,
1098-99). Over the course of its participation as a JEDEC member, Rambus secretly pursued
steps to confirm and enhance its patent rights over JEDEC standard technologies, while
withholding from JEDEC any meaningful information concerning its intellectual property rights.
(See, e.g. CCFF 909, 927, 931, 944, 953, 961, 974, 976, 980, 986, 999, 1017, 1027, 1033, 1038,
1048, 1063, 1067, 1082, 1098-99, 1111).

December 1991 - JEDEC Committee Meeting

871. In December 1991 William Garrett was present for Rambus at the JEDEC JC-42.3
Committee meeting in Maui, Hawaii, participating as a non-member. (JX0010 at 2). Jm
Townsend of Toshiba made a presentation concerning the JEDEC patent policy and showed the
patent tracking list. (JX0010 at 11). Rambus was a guest at the invitation of Toshiba. (Rambus
Answer at 20, 1 40).

872. Among the matters discussed at the December 1991 meeting were a variety of
patent-related matters, including separate patent disclosures by IBM, DEC, Siemens, and Tl; a
response to patent-related questions by Tl and Motorola; clarifications of patent licensing
policies by Siemens and Hitachi; and expressions of patent-related concerns on proposals by
Fujitsu and Samsung. (JX0010 at 3, 5, 8-11; G. Kelley, Tr. 2437-45). In particular, in response
to an inquiry by Texas Instruments (T1), the purpose of the patent tracking list was explained as a
means to track and identify patented items pertaining to Committee proposals. (Id.). Severa
members provided clarifications, updates or corrections pertaining to identified patents. (Id.; G.
Kelley, Tr. 2438-39). Hitachi provided awritten statement of its general policy to licenseits
patents on reasonable and non-discriminatory terms. (JX0010 at 11, 139).

873. One specific area where patent issues arose at the December 1991 Committee
meeting concerned a proposed standard for a packaging technology known as V-PACK. (JX10
at 8-9 (Items 329.1 and 329.2, JEDEC Ballot JC-42.3-91-66A); Williams, Tr. 779-782; CX2114
at 31 (Karp, Dep.)). The balloted proposal for incorporating VPACK as a JEDEC standard failed
dueto patent issues. (JX10 at 8-9; Williams, Tr. 781-782; CX2114 at 31).

874. Joel Karp, who at the time represented Samsung on the Committee, recalled that the

patent holder, Texas Instruments (“T1”), offered to license at a 1% royalty. (CX2114 at 32; see
also CX2078 at 139-140 (Karp, Dep.)). The 1% royalty rateis not referenced in the JEDEC
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minutes, but is based on Mr. Karp’s own recollection of the event. (CX2114 at 41). Mr.
Mooring of Rambus recalls seeing a letter indicating Tl was willing to license its patents on
VPACK at a“reasonable royalty rate,” in the one percent range. (CX2112 at 88 (Mooring, FTC
Dep.)). Mr. Karp's experience, based on the V-PACK events, was that members of JEDEC
balked at paying even a 1% royalty. (CX2078 at 139, 141-42).

875. Mr. Karp’'s handwritten notes from the December 1991 JEDEC meeting confirm
that other manufacturers opposed the standardization of V-PACK because they did not want to
pay royalties. (CX2080 at 228-229 (Karp, Dep.)). AsMr. Karp testified, “I think they [the
DRAM producers] are saying they won't pay anything.” (Id. at 229).

876. Mr. Garrett prepared areport of the December 1991 Committee meeting that he
circulated to Rambus colleagues. (CX0670 at 1). The report stated that there were “ several
synchronous presentations’ and outlined the important points of each. (Id.). Mr. Garrett
specifically noted that both Howard Sussman and Texas Instruments proposed to use
programmable CAS latency and programmable burst length. (CX0670 at 1 (“NEC .....2) Latency
should be Programmable. (Thiswould be accomplished withaWCBR cycle. ... 1 ..... 51 Burst
sequence and wrap length should be programmable .... TI - most important points ...
Programmable WCBR cycle for Wrap or Burst note, length, sequence and clock Latency ...
Their proposal seemsto be well though[t] out.”); see also Crisp, Tr. 3037-38 (Mr. Garrett’s e-
mail described CAS latency and programmable wrap length, which sometimesis used
interchangeably with burst length)). Mr. Garrett’s e-mail also noted that Mitsubishi proposed to
use pins for wrap note and wrap type which would alow changes on the fly. (CX0670 at 1).

877. According to Mr. Garrett, all of the companies making proposals were currently
working on their own solutions and were committed to meeting their customers' needs; the
Committee was trying to get some agreement to reduce the proliferation of different parts. (1d.).
Most proposals, he said, were incremental additionsto existing DRAMs. (Id. at 2).

December 1991 - Rambus Appliesfor JEDEC Member ship

878. Within days after returning from the December 1991 Committee meeting, Mr.
Garrett submitted for Rambus an official membership application to JEDEC and paid the
company’s membership dues. (CX0602 at 2-3). On its membership application Mr. Garrett
noted that Rambus “agree[d] to participate in the activities of” the JC-42.3 Committee, which
was charged with overseeing the development of JEDEC Synchronous DRAM standards. (1d. at
3).

879. On January 12, 1992, Rambus CEO and President Tate circulated a draft business
plan. The draft business plan made no mention of patent rights applicable to competing DRAM
technologies. (CX0542). Several day later, handwritten notes from Rambus Vice President
Allen Roberts personal notebook suggest - discussion with “Richard” about creating a plan for

-127-



JEDEC. (CX1705 at 30 (“Board meeting ... JEDEC submission. Talk to Richard about creating
aplan for JEDEC.")).

February 1992 - JEDEC Committee Meeting

880. In February 1992 the JEDEC JC-42.3 Committee met in Seattle, Washington.
(JX0012 at 1). The Chairman Mr. Townsend made a presentation concerning the patent policy
and showed the patent tracking list. (JX0012 at 5, 28-29).

881. Among the matters discussed at the February 1992 meeting were severa patent-
related matters. (JX0012 at 5). These included clarifications by Texas Instruments (T1)
concerning patents that it had previously disclosed to the Committee. (I1d.). Siemens provided
clarifications on several previoudy identified patents, and provided awritten statement of its
intent to license two specified patents on reasonable and non-discriminatory terms. (ld. at 5, 30).

882. Mr. Garrett prepared a detailed report of the discussions at the meeting for his
Rambus colleagues that stated he was in attendance. (CX0672 at 1).

883. Thefirst item that Mr. Garrett reported to his Rambus colleagues was a presentation
by Fujitsu concerning a new generation of DRAMS; the presentation was reported by Mr. Garrett
to be “particularly good and well thought of.” (CX0672 at 1). In connection with the
presentation, Fujitsu discussed its intellectual property claims— specifically, its rights under
pending patent applications. Mr. Garrett reported “Fujitsu indicated that they do have patents
applied for, but that they will comply with the JEDEC requirements to make it a standard!!!” (1d.,
emphasisin original).

884. In contrast to the statement made to JEDEC by Fujitsu, Mr. Garrett’ s report noted to
his colleagues the possibility that Rambus might be in a position to assert patent claims over
aspects of JEDEC work on SDRAM standards. (CX0672 at 1 (Rambus “could influence the
voltage standard if we want, or we could use our patents to keep current-mode interfaces off of
DRAMS")).

Spring 1992 - Rambus Consultations With Patent Counsel

885. By late 1991 Rambus was represented by an outside patent attorney, Lester Vincent,
of the firm Blakely, Sokoloff, Taylor & Zafman, in connection with patent matters, including the
preparation and revision of its patent applications. (See, e.g., CX3125 at 279-80 (Vincent, Dep.);
CX1932). Mr. Vincent’swork for Rambus over the years included patent prosecution and
offensive and defensive work regarding patents. (CX3123 at 9 (Vincent, Dep.)).

886. Inlate 1991, prior to the March 1992 meeting between Mr. Vincent and Messrs.
Roberts and Crisp, Mr. Crisp had consulted with Rambus concerning Rambus patent applications
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and the use of “low swing signalson DRAM.” (CX1932; CX3125 at 279-80 (Vincent, Dep.)).

887. By March 1992, Rambus began to consult with Lester Vincent concerning JEDEC
(CX3123 at 62 (Vincent, Dep.)). InaMarch 25, 1992, teleconference, Lester Vincent and
Rambus Vice President of Engineering, Allen Roberts, discussed the possibility of Rambus
asserting patents over SDRAMS, as well as the potential legal implications of such a strategy.
(CX3125 at 296-98, 299-302 (Vincent, Dep.); CX1941 at 1). Among other things, Mr. Vincent’'s
handwritten notes record that the conversation concerned “Jedec” and the “need [for] pre
planning before accuse others of infringement.” (CX1941 at 1). The notes contain the reference
“Jedec Committee => Standards for DRAMS” and reflect discussion of “Advising JEDEC of
patent applications.” (Id.). The notes state “Allen will get JEDEC bylaws re patents.” (1d.).

888. Two dayslater, on March 27, 1992, Mr. Vincent met with Rambus employees Allen
Roberts and Richard Crisp and continued this discussion. (CX3125 at 310, 311-313 (Vincent,
Dep.); CX1942). At this meeting Mr. Vincent was informed that Rambus was a member of
JEDEC (CX3125 at 311-312 (Vincent, Dep.); CX1942 at 1) and that “ Rambus attended [a
meeting with a hundred others where JEDEC' s proposal to establish [a] standard for small swing
signals for sync DRAM was discussed.” (CX1942 at 1; CX3125 at 312-313 (Vincent, Dep.)).

889. Theissue that Rambus wanted to talk about with Mr. Vincent in late March 1992
was whether attending JEDEC was a problem. Mr. Vincent warned that there could be an
“equitable estoppel problem” in connection with the enforcement of Rambus patents if Rambus
created an impression on JEDEC that it would not enforce its patents or patent applications.
(CX3125 at 317-18 (Vincent, Dep.); CX1942 at 1). Mr. Crisp advised that the “ strongest case of
equitable estoppel is when you say you will not enforce your patent” and that the issue was “less
clear-cut if Rambusis merely silent.” (Id.). He cautioned that Rambus “cannot mislead JEDEC
into thinking that Rambus will not enforce its patent.” (1d.).

890. Mr. Crisp recalled that in this meeting Mr. Vincent advised Messrs. Roberts and
Crigp that even if Rambus did go to JEDEC meetings, stayed silent and didn’t do anything else,
there was still arisk that Rambus patents might be unenforceable. (CX2092 at 98 (Crisp,
Infineon Tria Tr.)). Mr. Vincent wastrying to tell Messrs. Roberts and Crisp that if Rambus
insisted on going, the least it should do is don’'t do anything to mislead anybody. (1d.).

891. Inthe same time period, Mr. Vincent advised Mr. Crisp and Mr. Roberts that he
“didn’t think it was agood idea’ for Rambus to continue participating in JEDEC, given the
downside risk associated with potential equitable estoppel claims that might prevent enforcement
of Rambus patents. (CX3125 at 320-21 (Vincent, Dep.) (*Q. Did you tell Richard Crisp and
Allen Roberts that at this March 27", 1992, meeting, that they should not participate in JEDEC? .

. A. ...l Dbelieveat somepointearly on. . .| believel said | didn’t think it was agood idea’;
“Q. The downside risk was that someone was going to raise the issue of equitable estoppel if
Rambus attended JEDEC? A. Right....")).
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892. Inlate March and early April 1992, Mr. Vincent conferred further with Rambus. A
handwritten note of Mr. Vincent of ateleconference with Rambus CEO Geoffrey Tate on March
30, 1992, makes reference to “possible infringer” and obtaining copies of Rambus patent
applications; the note states “we [sic] call me if he wantsto go over the claim coverage.”
(CX1943; CX1325 at 321-22 (Vincent, Dep.)). On April 1, 1992, Mr. Crisp asked Mr. Vincent
to fax him abstracts of Rambus patent applications (CX1944; CX3125 at 322 (Vincent, Dep.)),
which Mr. Vincent did several dayslater. (CX1945 at 1). Later in April, Mr. Vincent’stime
records indicate he reviewed JEDEC publications. (CX3128 at 185-86 (Vincent, Dep.); CX1933
at 20).

April 1992 - JEDEC Task Group Meeting

893. In April 1992, Richard Crisp attended a JEDEC Synchronous DRAM Task Group
meeting in Dallas, Texas. (Crisp, Tr. 2933-34; CX1708).

894. At the April 1992 task group meeting, Mr. Crisp learned that there was “alot of
momentum against” the RDRAM technology and that the group was “pretty set on using the
SDRAMSs for memory” in the new standard under consideration. (CX1708 at 3). He observed
presentations involving a programmable mode register, including programmable burst length.
(Crisp, Tr. 3054-55).

895. Mr. Crisp reported to Rambus colleagues that there was intense focus by JEDEC
members on minimizing the costs associated with SDRAMs. (CX1708 at 1 (IBM *“cited pricing
as being the driving force.”; id. at 2 (* Compag (Dave Wooton), like the others stressed that price
was the mgjor concern for al their systems.”); id. (“Sun echoed the concerns about low cost.
They realy hammered on that point.”)).

896. Mr. Crisp concluded that SDRAMs were likely to be significantly lower-priced
items as compared to RDRAM devices. (CX1708 at 3). Mr. Crisp attributed this price
difference, in large degree, to the fact that makers of RDRAMs would be forced to pay license
fees and royalties to Rambus. (1d. (“it seems unlikely that we are going to be able to do better on
price than the SDRAM s (license fees in need of recapture, royaltiesto be paid, bigger die
size).”).

897. Mr. Crisp believed there was dissension among some JEDEC members at the
meetings, and in the aftermath of the meeting suggested to Rambus colleagues that this be |eaked
to the press to the competitive advantage of Rambus. (Crisp, Tr. 2934-35; CX1708 a 5). Inan
email to colleagues, Mr. Crisp suggested a headline to be carried on trade publications EETimes
and Nikkei Electronics. (CX1708 at 5 (“RIFT formsin JEDEC SDRAM working group: major
system houses now leaning away from JC42 committee recommendation.”)). Mr. Crisp
suggested specific trade press journalists who might be willing to help with the story. (1d.).
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898. Mr. Crisp recognized that one downside of the idea was that the JEDEC discussions
were confidential and aleak could lead to censure by JEDEC “if we weren’t tossed out.”
(CX1708 at 5; see also CCFF 830-31). But getting the story in industry publications “should
help our air war.” (ld.). Thisreferred to the desire of Rambus to have people use the proprietary
RDRAM architecture. (Crisp, Tr. 2935).

899. Gordon Kelley of IBM wrote aletter to Ken McGhee of JEDEC following the April
1992 Committee meeting expressing concern with possible leaks to the press. (CX0035 at 16; G.
Kelley, Tr. 2516-19). Mr. Kelley testified that Mr. Crisp’s suggestion that Rambus leak
information from the April 1992 meeting was “an example of not having good faith or not
showing good faith.” (G. Kelley, Tr. 2523-24).

Early May 1992 - Discussion With Patent Counsel

900. Inearly May 1992, within weeks after the April 1992 SDRAM Task Group
meeting, Rambus was once again consulting with its outside patent counsel, Lester Vincent,
concerning the possibility of asserting patent claims against the SDRAM standard under
consideration. In his notes from aMay 2, 1992, teleconference, Mr. Vincent wrote that “Richard
Crisp wants to add claims to the original application” and referred specifically to “claimsto
mode register to control latency output timing depending upon clock cycle.” (CX1946 at 1).

901. Each of the items mentioned as those for which Mr. Crisp desired to add new patent
claims had, by this point in time, been proposed for inclusion in the SDRAM specifications
during JEDEC meetings attended by Mr. Garrett or Mr. Crisp. (CX0670 at 1 (Garrett email
describing “the definition of synchronous DRAMS’ as including the following, among other
features: “Fully Synchronous DRAM with all signals referenced to a single (positive) clock edge.
... Latency should be Programmable. . . . Burst sequence and wrap length should be
programmable’)).

May 1992 - JEDEC meeting - Crisp declinesto comment

902. In May 1992 Richard Crisp was present for Rambus at the JEDEC JC-42.3
Committee meeting in New Orleans, Louisiana. (CX0034A at 1). The Chairman Mr. Townsend
made a presentation concerning the patent policy and tracking list, and secretary Ken McGhee
spoke concerning the EIA patent policies. (CX0034A at 4, 7).

903. By May of 1992 there were concerns by some members of the JC-42.3 Committee
that a particular aspect of JEDEC’ swork on SDRAM standards might implicate Rambus patents.
Siemens and IBM, which had been working on ajoint project relating to the devel opment of
next-generation memories, had noted similarities between SDRAM and the two-bank design
used in proprietary RDRAM, and had learned of rumors that Rambus had demanded royalties
from Samsung. (CX2088 at 317-319, CX2089 at 41-43 (Meyer, Infineon Tria Tr.); RX0286A at
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2; RX0289 a 1).

904. During the May 1992 Committee meeting there was discussion that made reference
to Motorola and Rambus as firms about which there were possible patent issues pertaining to the
dual bank design. The Chairman Mr. Kelley of IBM, prompted by Willi Meyer of Siemens,
asked Mr. Crisp whether he would like to comment on theissue. Mr. Crisp gave no verbal
response, but rather shook his head. Mr. Kelley then commented to the group that “they don’t
have anything to say about that.” (CX2089 at 130-131, 136-137 (Meyer, Infineon Tria Tr.)).

905. Mr. Crisp reported to his Rambus colleagues that at the May 1992 Committee
meeting Siemens and Philips had expressed concern over potential Rambus patents covering
two-bank designs. (CX0673 at 1). According to Mr. Crisp, “Gordon Kelley of IBM asked me if
we would comment which | declined.” (1d.).

906. At the May 1992 Committee meeting, Howard Sussman of NEC commented to the
group that he had seen a copy of a Rambus foreign patent application. (CX2092 at 128 (Crisp,
Infineon Tria Tr.). According to Mr. Crisp, the essence of the comment was that Mr. Sussman
had obtained a copy of the application from the foreign patent office, had read it and it should not
be a concern for the JEDEC standardization effort. (CX2092 at 129 (Crisp, Infineon Trial Tr.).
Mr. Crisp was there, heard the comment, and didn’t say anything different. (CX2092 at 130
(Crisp, Infineon Tria Tr.)).

907. The chairman of the meeting, Gordon Kelley, testified that prior to the May 1992
meeting Mr. Crisp had spoken to him about the possibility of Rambus scheduling a presentation
concerning DRAM design. Concerned about the rumors of possible patent issues with Rambus,
Mr. Kelley asked Mr. Crisp if he was aware if there were patents or patent issues relating to the
possible presentation, and asked if Rambus agreed with the JEDEC policy on patent disclosure
and licensing. Mr. Crisp told Mr. Kelley that he could not agree for Rambus on the policy for
licensing; Mr. Kelley responded that if Rambus agreed with the patent policy, he could make a
presentation. (G. Kelley, Tr. 2486-87). Mr. Kelley testified that Mr. Crisp never said anything
that made Kelly believe that Rambus would not comply with the JEDEC patent disclosure policy.
(G. Kelley, Tr. 2488-89).

908. At the May 1992 Committee meeting, after “lengthy discussion,” the Committee
agreed to issue ballots on several items, including the SDRAM Truth Table and Test Mode
Entry. (CX0034A at 3).

909. At the May 1992 Committee meeting Mr. Crisp did not make any disclosure to the
Committee concerning any Rambus patent or patent application. (Crisp, Tr. 3316). Mr. Crisp
did not inform the Committee that the matters under discussion in connection with SDRAM
standardization involved inventions that Rambus believed it owned. (CX2092 at 148, 150).
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Late May 1992 - Discussion With Patent Counsel

910. Inlate May 1992, Rambus patent counsel Lester Vincent communicated with
Richard Crisp of Rambus concerning further proposed amendments to Rambus pending patent
applications. (CX1947; CX3125 at 330-31 (Vincent, Dep.); Crisp, Tr. 3068-69). According to
Mr. Vincent’ s notes, Mr. Roberts told him “Richard has claims for cases we have filed plus
clamsfor divisionas,” including adding claims to “mode register and control latency.” (1d.).

Rambus June 1992 Business Plan

911. InJune 1992, Rambus CEO Geoffrey Tate transmitted to the Rambus Board of
Directors a comprehensive five-year business plan, which, he explained, was based on “inputs
from al of the executives.” (CX0543A at 1). The minutes of the Board’s June 25, 1992 meeting
reflect that this“5-Y ear Business Plan” was discussed. (CX0604 at 2).

912. Asreflected in the “ Executive Summary” of this June 1992 Business Plan, Rambus
remained committed to:

“establish[ing] strong intellectual property barriers’;
“establish[ing] Rambus as the new interface standard”; and
“establish[ing] avery high profit stream of technology royalties.”

(CX0543A at 3).

913. The June 1992 Business Plan reported that Rambus was making good progressin
obtaining patents over itsinventions. It reported that “Rambus Technology is currently covered
by 18 [filed] patents, with over 300 claims, filed in the United States. Most of the patents have
been or will be filed in other mgjor countriesin Europe and Asia.” (CX0543A at 5). The Plan
stated that the filed patents were “extensive and fundamental” and said that “[i]t is Rambus
opinion . . . that companies will not be able to develop Rambus-compatibl e technology or
Rambus-like technology without infringing on multiple fundamental claims of the patents.” (ld.
a9).

914. With respect to the key goals of establishing Rambus as the new interface standard
and establishing a high profit stream of technology royalties (CX0543A at 3), the June 1992
Business Plan acknowledged that Rambus faced two principal impediments. “Resistance to
Business Model” and “ Competitive Solutions.” (1d. at 14). Regarding the former, The Plan
reported that some firms “have had a very negative reaction to our business model” including
resistance to paying royalties to Rambus and fear that the royalties would make chips containing
the Rambus technology “too expensive. (Id. (emphasis added)).

915. According to the 1992 Business Plan, the principal competitive threat to RDRAM
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at this time continued to be JEDEC’ s emerging standards for “ Synchronous DRAMS’ which did
not suffer from the same * price negative and risk negative associated with Rambus.” (CX0543A
at 17; seealsoid. at 16 (“many system customers perceive. . . that Sync DRAMs will be sourced
more broadly and more quickly,” and hence “will be much cheaper,” than RDRAMS)).

916. The June 1992 Business Plan outlined multiple aternative strategies for responding
to the competitive threat posed by Synchronous DRAMSs. According to the Plan, “Our #1
strategy to counter Sync DRAMSs isto get our parts proven and in the market.” (CX0543A at
16). In addition, the Plan contemplated that Rambus would seek “to gain momentum rapidly in
non-main-memory markets where Sync DRAMs are NOT anissue.” (Id. at 17).

917. In addition to these strategies, the June 1992 Business Plan stated a patent-based
strategy for attacking SDRAMSs:

Finally, we believe that Sync DRAMs infringe on some clamsin
our filed patents; and that there are additional claimswe can file
for our patents that cover features of Sync DRAMs. Then we will
be in a position to request patent licensing (fees and royalties) from
any manufacturer of Sync DRAMSs.

(CX0543A at 17). The Plan referred to an “action plan” pursuant to which Rambus would
identify and file additional patent claims and thereafter inform SDRAM manufacturers, all during
1992. (Id.) The disclosure portion of this action plan was not executed, however. During the
time that Rambus was a member of JEDEC, its representative Mr. Crisp did not disclose any
Rambus patent applications or patents to JEDEC, except for the * 703 patent disclosed in
September 1993. (Crisp, Tr. 3316, 3176).

918. The belief that Rambus had intellectual property claimsto JEDEC SDRAM
technology was widespread at Rambus. Vice-President Mooring could not recall any Rambus
executive having a belief different than that expressed in the June 1992 business plan concerning
Rambus patent coverage over SDRAM technology. (CX2079 at 155-56 (Mooring, Micron
Dep.)) (Note; pending R objection] Former Rambus Chief Financial Officer Gary Harmon
testified that from the time he started at Rambus in 1993, he heard “from various people that
Rambus' patents were so fundamental and so broad that they likely covered technology that was
being used by any other high-speed DRAM.” (CX2070 at 97 (Harmon, Micron Dep.)). The
source of thisinformation was Mr. Tate, Mr. Mooring and others “who just gave the general
impression that Rambus technology was broad.” (CX2070 at 98 (Harmon, Micron Dep.)). This
view extended to DDR when it was discussed in later years. (CX2070 at 100-01 (Harmon,
Micron Dep.)).

919. On June 11, 1992, the JC-42.3 Committee issued a series of four ballots. (CX252A;
CX253; CX254). One of the four ballots, item 3763, proposed to include with the SDRAM
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standard a programmable mode register incorporating programmable CAS latency and burst
length. (CX0252A at 3; Crisp, Tr. 3075-76; Rhoden, Tr. 448; Willliams, Tr. 811-812; Sussman,
Tr. 1390-1391)). The ballot directed: “If anyone receiving this ballot is aware of patents
involving this ballot, please alert the Committee accordingly during your voting response.
(CX252A at 2).

920. On June 22, 1992, Mr. Crisp spoketo Mr. Lester Vincent regarding pending
Rambus divisional patent applications. (CX3125 at 332-33 (Vincent Dep.); Crisp, Tr. 3076-79).
Mr. Crisp wanted to file a preliminary amendment soon, but Mr. Vincent recommended waiting a
few months because Rambus was not losing any rights. (CX3130 at 81-82 (Vincent, Dep.)).

July 1992 - Committee M eeting and Vote on Elements of the SDRAM Standard

921. InJuly 1992 Richard Crisp and David Mooring were present for Rambus at the
JEDEC JC-42.3 Committee meeting in Denver, Colorado. (JX0013 at 1-2). The Chairman Mr.
Townsend showed the patent policy and tracking list. (JX0013 at 4).

922. At the July 1992 meeting, the Committee tabulated and discussed the results of the
four ballots that had been approved at the June 1992 meeting of the Committee. (JX0013 at 9-
10). The proposals that had been circulated for a vote included one concerning the use of a
mode register for programming CAS latency. (JX0013 at 10).

923. The proposals carried by more than the two-thirds required by the Committee rules.
(JX0013 at 9-10; Rhoden, Tr. 451-52). Pursuant to the established procedures of the Committee,
comments were made by members concerning the proposals and addressed in open discussion by
the Committee. (JX0013 at 9-10; Rhoden, Tr. 452).

924. Among the matters discussed at the July 1992 Committee meeting were concerns by
IBM over patent issues. (JX0013 at 9 (“Patent issues must be cleaned up before we proceed.”)).
During the meeting the Motorola representative received a letter from the company legal staff
concerning a Motorola patent; the letter was shown by the Committee chairman and accepted by
the Committee as complying with the JEDEC patent policy. (Id. at 9, 136).

925. Richard Crisp was present at the July 1992 meeting of the Committee and
participated for Rambus in the discussion and the vote on the proposals, including the mode
register proposal. (JX0013 at 1, 9-10). David Mooring of Rambus also was present. (JX0013 at
2). Rambus voted “no” to the proposals. (Id. at 9-10; CX2112 at 78-79 (Mooring, Dep.)).

926. Mr. Mooring, who was present for Rambus at this Committee meeting, was aware
as of early 1991 that programmable CAS latency and programmable burst length either surely or
likely were Rambusinventions. ( CX2054 at 84-85 (Mooring, Infineon Dep.)) Mr. Mooring
recalled that in the 1992-93 time period there was “some belief we [Rambus] actually had patent

-135-



applications on SDRAM.” (CX2054 at 89-90 (Mooring, Infineon Dep.)). Rambus CEO Tate
and Richard Crisp were individuals within Rambus who held or professed such beliefs.
(CX2056 at 252 (Mooring, Infineon Dep.)).

927. Mr. Crisp cast the vote for Rambus and made technical comments concerning the
proposals, but despite the discussion of patent issues at the meeting did not say anything
concerning Rambus patents or patent applications. (Crisp, Tr. 3082-84, 3087; Rhoden, Tr. 453-
54; Williams, Tr. 816-20; (CX2056 at 236, CX2112 at 78 (Mooring, Dep.)). Mr. Crisp did not
inform the Committee that the matters under discussion in connection with SDRAM
standardization involved inventions that Rambus believed it owned. (CX2092 at 148, 150).

August 1992 - Conference with Patent Counsel

928. Rambus patent counsel Lester Vincent conferred by telephone with Richard Crispin
late August 1992 concerning amendment of Rambus patent claims. (CX3130 at 99-100
(Vincent, Dep.); CX1930 at 42).

September 1992 - Committee Meeting

929. In September 1992 Richard Crisp and Billy Garrett were present for Rambus at the
JEDEC JC-42.3 Committee meeting in Crystal City, Virginia. (CX0042A at 1; Crisp, Tr. 3093-
3096). The Chairman Mr. Townsend reported on the patent policies and showed the patent
tracking list. (CX0042A at 2).

930. Mr. Garrett and Mr. Crisp reported to senior executives of Rambus, including CEO
Tate, Vice-President Roberts and board member Farmwald, concerning the matters under
discussion at the meeting; among the matters discussed and reported were the inclusion of
programmable CAS latency and programmable burst length in the SDRAM standard under
discussion by the Committee. (CX0680 at 1, 2; Crisp, Tr. 3094-95).

931. Notwithstanding these discussions at the September 1992 meeting of the
Committee, Mr. Crisp did not inform the Committee in September 1992 of the Rambus effortsto
seek claimsin its patent applications pertaining to SDRAM features. (Crisp, Tr. 3316). Mr.
Crigp did not inform the Committee that the matters under discussion in connection with
SDRAM standardization involved inventions that Rambus believed it owned. (CX2092 at 148,
150).

September 1992 - Conference With Patent Counsel
932. In September 1992, approximately aweek after the JEDEC Committee meeting,

Mr. Crisp had a face-to-face meeting with Lester Vincent about further pursuit of divisional
patent applications on behalf of Rambus. (CX1949).
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933. Mr. Vincent’s notes of his September 1992 meeting with Mr. Crisp reflect detailed
discussion of a number of additional areas suggested by Mr. Crisp for coverage under patent
claims by Rambus; these included programmable CAS latency, multiple open rows (or banks),
source synchronous clocking and other concepts that had been under discussion at the most
recent and past JEDEC meetings and reported to Rambus management by Messrs. Crisp and
Garrett. (Crisp, Tr. 3097-3105; CX1949 at 1,2,5,7; CX3125 at 337-38, 338-340, 348-49
(Vincent, Dep.)). Mr. Vincent’s notes make specific reference to “cauging] problems with Sync
DRAM” and “SDRAM stuff worried about.” (CX1949 at 1, 7; CX3125 at 339, 349 (Vincent,

Dep.)).

934. Mr Vincent's notes of his September 1992 meeting with Mr. Crisp indicate, with
respect to access time, that a broad independent claim was desired. (CX1949 at 2 (“make Indep.
Claim => broad”) (emphasisin original); CX3128 at 235-36 (Vincent, Dep.)).

935. Mr. Vincent's notes of his September 1992 meeting with Mr. Crisp reflect adesire
to include claims covering use of phase lock loops, or PLLs, on DRAMs, (CX1949at 1, 5, 7;
CX3125 at 338-40, 345, 346-47 (Vincent, Dep.)). Mr. Vincent’s notes indicate, with respect to
PLLs on DRAMS, that they wanted to cover the concept of using PLLs or DRAMS, not just
specific PLL circuits. (CX1949 at 5 (“=> many different ways of designing PLL —want to cover
concept of .... deskewing input”); id. at 7 (*=> claim usage of such circuit onaDRAM — not
particular PLL") (emphasisin original); CX3125 at 346-47 (Vincent, Dep.)).

936. Mr. Vincent’s notes of his September 1992 meeting with Mr. Crisp discuss
including coverage of packet-oriented commands. (CX1949 at 1 (*DRAM-packet oriented
comm.”); id. at 4 (“=>Rambus=> wants to claim memory device that receives commands via
packets’); CX3125 at 338-40 (Vincent Dep.)). Mr. Vincent’s notes state “so cause problemsw/ .
.. Ramlink,” and “Richard => will get me copy of the Ramlink spec.” (CX1949 at 4; CX3125 at
342, 343 (Vincent, Dep.)).

September 1992 - Rambus Business Plan

937. In September 1992, Rambus CEO and President Geoffrey Tate circulated a revised
business plan. (CX0545; CX2061 at 229 (Tate, Dep.)). That document stated: “Sync DRAMs
infringe claims of Rambus filed patents and other claims that Rambus will file in updates later in
1992." (CX0545 at 21).

October 1992 - Rambus Board Briefing
938. In October 1992 Mr. Crisp and Mr. Mooring made presentations to the Rambus
Board of Directors concerning among other things the status of SDRAM activity at JEDEC and

the Rambus patent strategy. (CX0606 at 2; Crisp, Tr. 3108-09). Mr. Crisp made a presentation
to the board concerning the status of SDRAM at JEDEC, and thereafter told the Board that
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Rambus was making efforts to broaden the Rambus patent applications to cover SDRAMSs.
(CX2092 at 162-63 (Crisp, Infineon Trial Tr.); CX2082 at 752 (Crisp, Dep.)). Theissue of
whether Rambus patents cover JEDEC standards was discussed at a Rambus Board meeting in
1992. ( CX2054 at 62 (Mooring, Dep.)).

November 1992 - Conference with Patent Counsdl

939. In November 1992, after first informing CEO Tate and Vice-President Roberts,
Richard Crisp and Michael Farmwald of Rambus met with Mr. Vincent, the Rambus patent
counsel, to discuss Rambus patent claims. (CX682; CX1930 at 59; CX3130 at 107-08 (Vincent,
Dep.); Crisp, Tr. 3109-11). The purpose of the meeting was to discuss claims to be added to
Rambus patent applications (CX682); the topics discussed included multiple row addresses and
synchronization (CX1930 at 59). The concept of multiple row addresses was broad enough to
embrace the two bank design feature that had been discussed at JEDEC in connection with the
SDRAM standard. (Crisp, Tr. 3097-98, 3110).

December 1992 - Committee M eeting

940. In December 1992 Richard Crisp and David Mooring were present for Rambus at
the JEDEC JC-42.3 Committee meeting in Fort Lauderdale, Florida. (JX0014; CX0042A at 1-2;
Crisp, Tr. 3113-14).

941. Mr. Mooring reported to various Rambus executives, including CEO Tate, that
views on the on the SDRAM features had “amost consolidated,” and predicted that consensus on
the standard would be reached by March 1993. (CX0685 at 1; CX2055 at 103 (Mooring, Dep.)).
Mr. Mooring also reported that, at the December 1992 meeting, IBM had stated that it was aware
that some voting attendees at the Committee meetings had “ patents pending on SDRAMS’ that
they had not made the Committee aware of. (Id.) Mr. Mooring’s report reflects his recollection
of the JEDEC meeting from the following day; he was merely reporting what IBM had said at the
meeting. (CX2112 at 105, CX2055 at 100 (Mooring, Dep.)).

942. During the course of the December 1992 meeting, Committee chairman Jim
Townsend made a presentation concerning the EIA patent policy and draft revisions to the
JEDEC manual pertaining to the patent policy. (JX0014 at 3, 25; Crisp, Tr. 2984-86). Among
other things, the language contained in the presentation materials stated that the patent policy
applied to situations involving the discovery of patents that may be required for the use of a
patent subsequent to its adoption. (JX0014 at 21). The presentation materials also made
repeated reference to the need to make disclosure of “ patented or patentable items,” and stated
that the term “patented” also included “pending patents on items and processes under
consideration.” (JX0014 at 25; Crisp, Tr. 2986-88).

943. Theserevisionswere later embodied in the next version of the JEDEC manual.
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(CX208A at 19).

944. Notwithstanding these discussions at the December 1992 meeting of the
Committee, Mr. Crisp did not inform the Committee in December 1992 of the Rambus effortsto
seek claimsin its patent applications pertaining to SDRAM features. (Crisp, Tr. 3316).

945. Aninternal Rambus document entitled “ Architectural 1ssues’ and dated
approximately one week after the December 1992 Committee meeting among other things states
aplan to “get a copy of the SDRAM spec and check it for features we need to cover aswell as
features which violate our patents.” (CX1821 at 24).

February 1993 - Work on Rambus Patent Applications

946. In February 1993, Rambus CEO and President Geoffrey Tate sent an email to all
Rambus staff noting that NEC, Toshiba, Fujitsu, Hitachi, Mitsubishi and Micron all had
announced that in the second half of 1993 they would introduce samples of synchronous DRAMs
that lined up with the anticipated JEDEC standard. (CX0688).

947. In early 1993 Rambus employee Fred Ware began to work with Rambus patent
counsel Mr. Vincent in connection with the Rambus pending patent applications. Mr. Ware was
an engineer in the “architecture group” inside Rambus and was in areporting chain that reported
to Vice-President Allen Roberts. (Crisp, Tr. 3119-20).

948. In February 1993 Mr. Ware asked Mr. Crisp for alist of claims under consideration
for addition to the original Rambus patent. (CX0686). Mr. Crisp’s email response identified
several items, including “DRAM with programmable access latency,” abroad concept that
included programmable CAS latency as discussed earlier at JEDEC. (CX0686; Crisp, Tr. 3121-
22). Mr. Crisp dso identified “DRAM with multiple open rows,” atechnology related to but
broader than the two bank feature discussed within JEDEC. (CX0686, Crisp, Tr. 3122). Mr.
Crisp also identified “DRAM using PLL/DLL circuit to reduce input buffer skews.” (CX0686;
Crisp, Tr. 3122). In afollow-on communication afew days later Mr. Crisp also identified
external reference voltage, atechnology similar if not the same as had been discussed at JEDEC,;
his response to Mr. Ware indicated that adding such a claim to Rambus' s patent protection
“should help confound the . . . effort” to develop industry standard technology. (CX691; Crisp,
Tr. 3123-24).

949. By February 1993, Rambus was aware that magjor DRAM manufacturers had
announced their intention to line up with the JEDEC SDRAM standard under development.
CEO Tate sent an email to Rambus staff that made reference to press reports indicating that
NEC, Toshiba, Fujitsu, Mitsubishi and Micron had all indicated their intention to align
themselves with the JEDEC standard. (CX0688; Crisp, Tr. 3125-26).
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March 1993 - JEDEC Committee M eeting

950. In March 1993 William (“Billy”) Garrett was present for Rambus at the JEDEC JC-
42.3 Committee meeting in Scottsdale, Arizona. (JX0015 at 2). The Chairman Mr. Townsend
presented the patent policies and showed the patent tracking list, and there was discussion by
members concerning patent issues. (JX0015 at 4).

951. Among the patent matters discussed at the March 1993 Committee meeting was an
inquiry made to IBM concerning whether IBM would disclose to the Committee al patents and
patent applications held by the company worldwide. (G. Kelley, Tr. 2449-50; JX0015 at 6).
Because of the breadth and difficulty of the company-wide search that would be required for such
alisting, there was arisk that any such listing would be incomplete and misleading, and so IBM
stated that it would not undertake such alisting. (G. Kelley, Tr. 2450-51). However, the IBM
representative did assure the Committee that he would aert the group to any patent information
known to him, and would provide a response to any patent question raised by Committee
members. (G. Kelley, Tr. 2451-52).

952. At the March 1993 meeting, the Committee passed the last of the ballots that made
up the SDRAM standard, and approved the issuance of a press release announcing that the
Committee had approved the SDRAM standard. (JX0015 at 14, 99).

953. Notwithstanding these developments at the March 1993 meeting of the Committee,
Mr. Garrett did not inform the Committee in March 1993 of the Rambus efforts to seek clamsin
its patent applications pertaining to SDRAM features. (CCFF 863-65).

April 1993 - Rambus Renews Its JEDEC M ember ship

954. In April 1993 Rambus paid its dues to renew its JEDEC membership for the 1993
calendar year. (CX602 at 11; Stipulation, Tr. 3143-44).

April-May 1993 - Consultations with Patent Counsel and Pursuit of Claims

955. Inlate April 1993 Lester Vincent, patent counsel for Rambus, sent to Messrs.
Farmwald, Roberts and Crisp of Rambus proposed preliminary amendments to pending Rambus
patent applications. (CX1957; CX1457; Crisp, Tr. 3145-48).

956. On May 4, 1993, Mr. Lester Vincent apparently sent Mr. Crisp a presentation
regarding industry standards that said, “ Two possible legal theories for non-enforcement [of
patents]: 1) Estoppel? 2) Antitrust?’ (CX1958 at 12). Mr. Vincent thought that Mr. Crisp might
be interested in the presentation handout because of Mr. Vincent’s March 1992 meeting in which
he discussed the issue of equitable estoppel with Mr. Crisp and Mr. Roberts of Rambus.
(CX3126 at 397 (Vincent, Dep.)). The materialsincluded as pages 2-22 of CX 1958 were
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produced from Mr. Vincent’ s files and are the only presentation relating to industry standards
that were found in hisfiles. (CX3126 at 396-97, CX3128 at 255-56 (Vincent, Dep.)).

957. The presentation summarized the Stambler v. Diebold decision as specific example
of equitable estoppel as a defenseto aclaim of patent infringement. (CX1958 at 15, 16
(“Plaintiff could not remain silent while an entire industry implemented the proposed standard
and then when the standards were adopted assert that his patents covered what manufacturers
believed to be an open and available standard.” (quoting Stambler v. Diebold, 11 USPO 2d
1709, 1715 (E.D.N.Y. 1988), aff’d, 11 USPO 2d 1715 (Fed. Cir. 1989)).

958. On May 13, 1993, Mr. Vincent conferred with Messrs. Farmwald and Crisp
concerning the draft amendments to Rambus pending patent applications that were sent to
Rambusin April. (CX1930 at 83). On May 17, Mr. Vincent’'s firm filed the preliminary
amendments with the Patent and Trademark Office. (CX1458; CX3129 at 412-14 (Vincent,
Dep.)). One of the preliminary amendments filed on May 17 added language to the pending
Rambus ‘651 patent application describing aclaim for programmable CAS latency. (CX1458 at
5 (claim 151(D), adding claim for circuitry “for storing a value corresponding to a predetermined
time period during which the interfacing circuitry must wait before transmitting reply
information”)). Mr. Crisp and others at Rambus understood the amendment to the ‘651
application to be “directed against SDRAMs.” (CX0702; CX1959; CX0703; Crisp, Tr. 3153-
57).

May 1993 - JEDEC Committee Meeting

959. On May 19-20,1993, Richard Crisp was present for Rambus at the JEDEC JC-42.3
Committee meeting in Chicago, Illinois. (JX0016 at 1; Crisp, Tr. 3158). The Chairman Mr.
Townsend presented the patent policies and showed the patent tracking list, and there was
discussion by members concerning patent issues. (JX0016 at 5).

960. Atthe May 19-20, 1993, JEDEC JC42.3 Committee meeting Gordon Kelley gave a
report on the status of the packet of fourteen SDRAM ballots that had been sent to the JEDEC
council. Mr. Kelley announced that there was only one no vote, from AT& T, and distributed
copies of the SDRAM ballots. (JX0016 at 5). Mr. Crisp informed Rambus management by email
from the meeting that the SDRAM standard was likely to be adopted at the next JEDEC council
meeting. (CX0700 at 1). Rambus CEO Tate responded by asking Mr. Crisp to brief him and
other members of management when Mr. Crisp returned. (CX0711 at 8 (“ Sounds like lots of
interesting activities - please arrange to debrief me, Allen [Roberts]. Dave [Mooring] when you
are back and Mike [Farmwald] if he' sinterested.”)).

961. At the meeting Mr. Crisp did not make any disclosure of any Rambus patent or

patent application that might relate to these SDRAM ballots. (Crisp, Tr. 3160-61). Mr. Crisp did
not inform the Committee that the matters under discussion in connection with SDRAM
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standardization involved inventions that Rambus believed it owned. (CX2092 at 148, 150).
June 1993 - Rambus Patent Activity

962. In June 1993, Fred Ware of Rambus sent an email to various Rambus employees,
including Messrs. Farmwald, Roberts and Crisp, reporting on a conversation with Mr. Vincent
and the “ current status of the additional claims we wanted to file on the original . . . patent.”
(CX1959; see dso CX3130 at 129 (Vincent, Dep.)). Mr. Ware reported that a claim pertaining to
“writable configuration register permitting programmable CAS latency” had been “written up
and filed” and remarked that the claim was “directed against SDRAMs.” (CX1959).

963. Mr. Ware aso identified several other patent claims that were being written up or
considered by Mr. Vincent but had not yet been filed. Theseincluded aclam for “DRAM with
PLL clock generation” that was “directed against future SDRAMS,” and aclaim for “DRAM
with multiple open rows’ that was “directed against SDRAMS.” (CX1959). Mr. Ware aso
identified claims relating to DRAM, with externally supplied reference voltage and DRAMs
using low-voltage-swing signal levels. He described these claims as directed against CTT
technology and GTL technology respectively. (CX1959).

964. A reply email from Mr. Crisp the same day stated that the claims for low voltage
swing signals aready had been done. He otherwise confirmed the accuracy of Mr. Ware' s report.
(CX703; Crisp, Tr. 3156-57, 3163; CX2082 at 772-74 (Crisp, Dep.); CX2092 at 189-93 (Crisp,
Infineon Tria Tr.)).

965. On June 20, 1993, Mr. Vincent filed an amendment to an existing Rambus patent
application seeking to add a claim for externally supplied reference voltage, another topic that
had been discussed at JEDEC. (Crisp, Tr. 3164-3171; CX1959; CX1459; CX1961; CX1963 at
4).

966. On June 28, 1993, Mr. Vincent’s firm filed on behalf of Rambus an amendment that
cancelled the claims in the pending Rambus patent application 07/847,692 (the ‘ 692 application)
and inserted new claims. (CX1502 at 208, 212). The new claims contained in this amendment
included claims pertaining to the use of on-chip PLL circuitry. (CX1502 at 204, 208 (claim 151);
Nusbaum, Tr. 1583-85; Jacob, Tr. 5533-41; CCFF 1103 et seq.).

967. Two dayslater, on June 30, 1993, Mr. Vincent sent Mr. Crisp acopy of the
preliminary amendment to the ‘692 application. (CX1961). On July 9, 1993, Mr. Vincent met
with Mr. Crisp and Mr. Ware and discussed, among other topics, claims relating to low voltage
swing signals and externally supplied reference voltage. (CX1963 at 3,4; CX3126 at 447-48,
449-52 (Vincent, Dep.)).

September 1993 - JEDEC Committee M eeting & Disclosure of 703 Patent
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968. In September 1993 Richard Crisp was present for Rambus at the JEDEC JC-42.3
Committee meeting in Boston, Massachusetts. (JX0017 at 1; Crisp, Tr. 3171-73). The Chairman
Mr. Townsend presented the patent policies and showed the patent tracking list. (JX0017 at 3).
Mr. Townsend also showed a draft of portions of the revised 21-1 Manual (JX0017 at 12
(“ Standards that call for the use of a patented item or process may not be considered by a JEDEC
committee unless al of the relevant technical information covered by the patent or pending
patent is known to the committee, subcommittee or working group”) (emphasis added ); id. at 14
(regarding discussion of “pending or existing patents’ and applicability of patent policy after
adoption of a standard); see also CX2092 at 63-64 (Crisp, Infineon Tria Tr.)).

969. At the September 1993 Committee meeting there was discussion concerning the
discovery by Committee members that Texas Instruments (T1) had a patent covering so-called
Quad CAStechnology. (JX0017 at 6; Crisp, Tr. 2960-62). Mr. Crisp reported to Rambus CEO
Tate and Vice-President Mooring that at the meeting “ Tl was chastized [sic] for not informing
JEDEC that it had a 1987 patent on Quad CAS devices’ and reported that the Committee had
determined to remove Quad CAS technology from the pertinent JEDEC standard. (CX0711 at 1
(“The bottom lineisthat all Quad CAS devices will be removed from standard 21C.”)). Tempers
flared at the meeting, and Mr. Crisp believed that the action was away that the group sent a
strong message to Tl that they did not appreciate what Tl had done. (CX2086 at 165, 168 (Crisp,

Dep.)).

970. About three weeks after the September 1993 Committee meeting, Mr. Crisp
requested that Mr. Vincent obtain copies of six Tl patents as well as copies of the complaintsin
pending litigation between Tl and Micron in Texas and Idaho. (CX1967; Crisp, Tr. 2963-64;
CX1955 at 46; see also CX1971 at 1).

971. At the September 1993 meeting of the Committee Mr. Crisp disclosed to the
Committee the issuance to Rambus on September 7, 1993, of United States Patent Number
5,243,703. (CX1460; Crisp, Tr. 3173; Stipulation No. 11). The ‘703 patent was the first
Rambus patent and had issued shortly before the meeting. Id. The ‘703 patent resulted from a
divisional application of an original application, Serial No. 07/510,898 (’ 898 application), filed
in April 1990. (First Stipulations, No. 11).

972. The ‘703 patent asserted claims over a U-shaped or reflected clock technology;
neither the claims or the specification of the * 703 patent would have aerted an engineer at the
time it was issued that Rambus might seek to obtain patent rights over features contained the
JEDEC SDRAM standard. (CX1460; Jacob, Tr. 5498-5501). The claims of the * 703 patent did
not read on anything other than Rambus-compatible devices. (CX2102 at 321 (Karp, Dep.)).

973. Mr. Crisp did not provide any information about the subject matter of the ‘ 703

patent or how, if at all, it related to JEDEC work. (CX2087 at 248-49 (Crisp, Dep.)). The ‘703
patent was unrelated to ongoing JEDEC work. (CX2092 at 197-99 (Crisp, Infineon Tria Tr.);
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CX1801 at 3 (“The * 703 patent and the WIPO application did not relate to JEDEC’'s SDRAM
work, but were directed to the implementation of Rambus' RDRAM products.”)).

974. At the September 1993 meeting of the Committee, Mr. Crisp did not say anything
about any of the pending patent applications of Rambus. (Crisp, Tr. 3174). Mr. Crisp did not
inform the Committee that the matters under discussion in connection with SDRAM
standardization involved inventions that Rambus believed it owned. (CX2092 at 148, 150).

975. David Mooring, who was Mr. Crisp's supervisor at the time, gave Mr. Crisp the
impression that he was “annoyed” when he learned about the disclosure of the 703 patent at
JEDEC. (Crisp, Tr. 3174-75; CX2054 at 189-90 (Mooring, Dep.)). In an email two years | ater,
Mr. Crisp recalled that he had been * castigated” for disclosing the * 703 patent to JEDEC.
(CX0837 at 2; Crisp, Tr. 3175 (“chastised”)).

976. Except for the * 703 patent, Mr. Crisp did not disclose any Rambus patent
applications or patents to JEDEC during the time he was a member. (Crisp, Tr. 3316, 3176).

November 1993 - JEDEC publishes SDRAM standard

977. JEDEC published its standard for SDRAM as part of Release 4 of JEDEC Standard
21-Cin November 1993. (First Stipulations, No. 19). Since 1993, JEDEC has published several
revisions of the JEDEC standard governing SDRAMs, JEDEC Standard 21-C. (First
Stipulations, No. 20).

December 1993 - JEDEC Committee Meeting

978. In December 1993 Richard Crisp was present for Rambus at the JEDEC JC-42.3
Committee meeting in San Diego, California. (JX0018 at 1). The Chairman Mr. Townsend
presented the patent policies and the patent tracking list was updated. (JX0018 at 3, 15-18).

979. At the December 1993 Committee meeting, the Committee considered and voted to
adopt a ballot to rescind previously-approved portions of JEDEC standards pertaining to Quad
CAS, in light of the patent issues that had been discussed at the September 1993 Committee
meeting. (JX0018 at 7; G. Kelley, Tr. 2467-69). The Committee, after discussion, voted to send
the ballot to rescind the previously-approved portions of the standards to the JEDEC Council.
(JX0018 at 9).

980. At the December 1993 Committee meeting Mr. Crisp did not make any disclosure
to the Committee concerning any Rambus patent or patent application. (Crisp, Tr. 3316). Mr.
Crigp did not inform the Committee that the matters under discussion in connection with
SDRAM standardization involved inventions that Rambus believed it owned. (CX2092 at 148,
150).
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January 1994 - Consultation With Rambus Patent Counsel

981. On January 10, 1994, Mr. Vincent met with Rambus CEO Tate, CFO Gary Harmon
and Vice-President Roberts to discuss enforcement of Rambus patents against synchronous
DRAM, with particular reference to low voltage swing, configurable mode register (including
programmable CAS latency) and on-chip PLLs. (CX1970 at 1 (“Enforcement: Sink DRAM, . ..
low swing signals.. . . config registers. . . programmable latency . . . PLLS"); CX3126 at 461-62,
463-65 (Vincent, Dep.)). Mr. Vincent noted that there were five Fred Ware applications, and he
needed to file al five. (CX1970 at 2).

February 1994 - Rambus Renews Its JEDEC Member ship

982. In February 1994 Rambus renewed its JEDEC membership for the 1994 calendar
year, increasing its duesto reflect participation in an additional JEDEC committee. (CX0602 at
7; Stipulation, Tr. 3176; Crisp, Tr. 3176).

March 1994 - JEDEC Committee M eeting

983. In March 1994 Richard Crisp was present for Rambus at the JEDEC JC-42.3
Committee meeting in Orlando, Florida. (JX0019 at 1). The Chairman Mr. Townsend presented
the patent policies and showed the patent tracking list. (JX0019 at 4).

984. Among the patent issues discussed at the March 1994 Committee meeting was the
disclosure by Philips of two patents, and its statement of willingness to license on reasonable and
non-discriminatory terms. (JX0019 at 25). Micron and Tl also disclosed several patents at the
meeting. (CXO0711 at 16-17).

985. At the March 1994 Committee meeting there was extensive discussion among
Committee members concerning the continuing Quad CAS controversy and the patent disclosure
policy. (JX0019 at 4-5). Mr. Crisp reported to his Rambus colleagues that “the meeting opened
with alot of controversy regarding patents’ having to do with the ongoing lawsuit in which Tl
and Micron were “embroiled.” (CX0711 at 16). Mr. Crisp reported to his colleagues that T
sought to have the Committee interpret the disclosure duty as “limited” to two scenarios. (1d.)
He also reported Micron’s statement that the JEDEC patent policy existed “due to anti-trust
concerns’ so that companies could not keep out competition. (Id.) Mr. Crisp reported that
discussion on this and other related topics “got pretty nasty and was finally squelched” by the
Chairman who asked successfully for amotion to cut off discussion. (1d.). At the close of the
discussion on this topic, those present in the room were asked to indicate by hand vote whether
there was any confusion on the basic patent policy — the need and obligation to disclose patent
activity. By unanimous vote, the Committee confirmed that the patent policy was clear.
(Kelogg, Tr. 5028-30; JX0019 at 4-5 (“ The Committee was asked if the policy isclear. The
Committee felt it was clear.”)).
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986. Despite the various discussions pertaining to patent disclosure at the March 1994
Committee meeting, Mr. Crisp did not make any disclosure to the Committee concerning any
Rambus patent or patent application. (Crisp, Tr. 3316). Mr. Crisp did not inform the Committee
that the matters under discussion in connection with SDRAM standardization involved
inventions that Rambus believed it owned. (CX2092 at 148, 150).

March-May 1994 - M ore Rambus Patent Strategy

987. On March 15, 1994, Rambus Vice President David Mooring proposed to CEO
Geoff Tate, Vice-President Allen Roberts and CFO Gary Harmon that Rambus “ kick-off another
patenting spree.” (CX0726). Mr. Mooring noted that Rambus still had “awindow of
opportunity left while we still have confidential information.” (1d.) He suggested that it would
help the Rambus scenario against competitive memories such as RamLink and SyncLink if they
had patents that would be infringed by memory controllers produced by companies such as ATI.

(1d.)

988. On April 29, 1994, Rambus Vice-President Roberts requested a meeting with
Rambus employees Fred Ware, Rick Barth and John Dillon to discuss “what new claims for our
existing patents we dream up which might block MOST.” (CX0730). Oneideathat Mr.
Roberts proposed was “ clocking data on moth edges of the clock onaDRAM.”). (Id.).

989. In May 1994, Allen Roberts, Rambus Vice-President of Engineering, sent aletter to
Rambus patent counsel Lester Vincent further discussing enhancements to the coverage of the
origina Rambus patent application and identifying various ideas to be pursued as claimsin the
various pending patent applications or in newly filed applications. The letter stated that “it is
possible that some of these enhancements are already in the existing applications, but we would
like to re-assess the strength of those claims.” (CX0734).

990. Among the enhancements described in the May 1994 |etter were “[m]ultiple and
independently controlled and addressed DRAM memory regions (banks).” (CX0734). Two
bank design had previously been discussed on multiple occasions at JEDEC. (Crisp, Tr. 3180).

991. Among the enhancements described in the May 1994 letter was “[u]se [of] control
registers to contain values which control RAS or CAS accesstiming.” (CX0734 at 2). Use of
control registers to enable programmable CAS latency had previously been discussed on multiple
occasions at JEDEC. (Crisp, Tr. 3181-82).

992. Among the enhancements described in the May 1994 |etter was “[u]se of both edges
of the clock for transmission of address, commands or data (or any combination) on DRAM
device to increase effective bandwidth/pin.” (CX0734 at 1).

993. In July 1994 Mr. Roberts apparently informed Rambus CEO Tate that
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(CX1715 at 56 (in camera) (
)

May 1994 - Clarification of JEDEC Patent Policy

994. In May 1994, the secretary of the JEDEC Council distributed to all members of JC-
42 Committees copies of a memorandum prepared by John Kelly, the JEDEC legal counsel.
(CX0355 at 1). The memorandum had been prepared by Mr. Kelly in response to a white paper
that had been submitted to the JEDEC council in March 1994 by Tl in connection with the
ongoing dispute concerning Quad CAS technology arising from the work of the JEDEC JC42.3
Committee. (J. Kelly, Tr. 1940-41; CX0353 at 2-5).

995. In the memorandum, Mr. Kelly, who was responsible for interpreting JEDEC rules
(J. Kelly, Tr. 1821-22), clarified the JEDEC patent policy and rejected an interpretation that had
been argued by TI in its white paper submitted to the JEDEC Council. (J. Kelly, Tr. 1942-47).
In the memorandum, Mr. Kelly made clear that under the JEDEC patent disclosure policy written
assurances with respect to patent licensing must be provided by a patent holder where a standard
under consideration “may require’ the use of a patented invention. (CX0355 at 2). The
memorandum contradicted the position of T, which was that no assurances were required unless
it was absolutely clear that use of the patent was required to comply with the standard. (J. Kelly,
Tr. 1943-44). Consistent with longstanding practice, the use of the term “ patented” in the memo
referred to either patents or patent applications. (J. Kelly, Tr. 1945-46).

May 1994 - JEDEC Committee M eeting

996. In May 1994 Richard Crisp was present for Rambus at the JEDEC JC-42.3
Committee meeting in New Y ork City. (JX0020 at 1; Crisp, Tr. 3188). The Chairman Mr.
Townsend presented the patent policies and showed the patent tracking list. (JX0020 at 4, 15-
18).

997. During the course of the May 1994 meeting Mr. Crisp prepared alengthy email to
colleagues at Rambus reporting and commenting on the discussions occurring at the meeting.
(Crisp, Tr. 3193-94; CX711 at 26-30). In the text of the email, Mr. Crisp noted that one of the
topics addressed in the discussions was the use of externally-supplied reference voltage in later-
generation SDRAM design. (CX711 at 27, 31). His comments (including one directed to
Rambus Vice-President Allen Roberts) made reference to this technology as one that Rambus
had been pursuing through patent filings by Rambus patent attorney at itsrequest. (Id.; seeaso
Crisp, Tr. 3193-94). Mr. Crisp commented that “we may be able to slow down or stop (or at
least collect from) [devices embodying the technology] if the claim isalowed..” (CX711 at 31).

998. Infact, the topic of external reference voltage had been discussed by the Committee
and noted by Rambus representative Billy Garrett as early as February 1992. (CX672 at 1; Crisp,
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Tr. 3042-44). In February 1993 Richard Crisp had sent an email to other Rambus executives
discussing pursuit of a patent claim relating to external reference voltage. (CX691; Crisp, Tr.
3123-24).

999. Mr. Crisp did not inform the Committee that he had worked on a patent claim
relating to externally supplied reference voltage, or that Rambus might be able to slow down or
stop or at least collect royalties from various devices relating to externally supplied reference
voltage if the claim was allowed. (Crisp, Tr. 3194). Mr. Crisp did not inform the Committee
that the matters under discussion in connection with SDRAM standardization involved
inventions that Rambus believed it owned. (CX2092 at 148, 150).

June 1994 - Internal Rambus Communication

1000. On June 16, 1994, John Dillon, the head of the architecture group inside Rambus
and Rambus representative at the JEDEC JC 15 Committee (CX0602 at 5), sent an email to
various other Rambus executives, including CEO Geoffrey Tate, Vice-President David Mooring,
Vice-President Allen Roberts and Fred Ware. (CX0738; Crisp, Tr. 3185-86). The email was
entitled “an overlooked patent claim?’ and discussed the “ auto-precharge feature.” (CX0738).

1001. The auto-precharge feature had previously been discussed at JEDEC on at |east
two occasionsin 1992 in connection with the SDRAM standard. (CX1708 at 5; CX0680 at 2;
Crisp, Tr. 3183-85). Auto-precharge had been incorporated as a feature in the JEDEC SDRAM
21-C standard, issued in November 1993. (JX0056 at 115).

1002. The June 1994 email by Mr. Dillon stated that Rambus “may be ableto makea. . .
claim on auto precharge for *any* DRAM and therefore gain leverage over SDRAM” and certain
DRAMSs produced by the firm Mosys. (CX0738). Mr. Dillon stated that the feature was not
fundamental to the performance of SDRAM, but said that “patenting this feature would have
high harassment value, especialy to the extent that third-party SDRAM controllers depend on
it.” Id.

1003. Thefollowing day, CEO Geoff Tate sent an e-mail to Vice President Roberts on
the subject at “ sdram and most patent claims.” (CX0740). Mr. Tate wrote “this stuff isreal
critical,” and requested “alist of which claims we are making that read directly on
current/planned sdrams” so that he could track progress from Mr. Vincent’s periodic status
reports. (1d.)

August-September 1994 - Communication and Action by Patent Counsel
1004. On August 1, 1994, an attorney with the firm of Lester Vincent, the Rambus patent

counsel, transmitted to Rambus Vice-President Allen Roberts a draft preliminary amendment to a
pending Rambus patent application that included claims pertaining to dual-edge clock
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technology. (CX0746 at 2; id. at 4-5 (claim 151, referring to information transmission “in
response to arising edge of the clock signal and afalling edge of the clock signal.”)).

1005. The draft application aso contained claims relating to multibank design (CX0746
at 9-10 (claim 167, referring to an array of memory cellsthat is* subdivided into a plurality of
memory sections, each of the memory sections being assigned a portion of the range of
addresses’)) and to auto-precharge (CX 0746 at 10 (claim 171, a dependent claim of claim 167
also referring to sense amps “for selectively pre charging the columns of the first “memory
section™)).

1006. A handwritten note attached to this letter and attachment in Rambus files signed by
“Allen” sought comments from others at Rambus and noted that “thisis Lester’ s attempt to work
the claims for the MOST/SDRAM defense.” (CX0746 at 1).

1007. On August 31, 1994, Rambus employee Fred Ware responded to Allen Roberts,
with copies to John Dillon and Rick Barth of Rambus, stating that the biggest omission in the
clams was the lack of anormal access or a page mode access with auto-precharge. (CX0755).
He added that the issue “may need some quick attention, sinceit’s afairly important concept.”).

(1d.).

1008. On September 6, 1994, Mr. Vincent's firm filed on behalf of Rambus an
amendment to the pending Rambus patent application 08/222,646 (the ‘646 application); this
application later resulted in the issuance of the Rambus * 327 patent. (CX1493 at 1, 183). The
new claims contained in the September 1994 amendment included a claim pertaining to adual-
edge clocking feature for use in DRAMs. (CX1493 at 183-201; Nusbaum, Tr. 1595-1603; Jacob,
Tr. 5549-50; see CX1244 at 1).

September 1994 Committee Meeting - Presentation on PLL/DLL

1009. In September1994 Richard Crisp was present for Rambus at the JEDEC JC-42.3
Committee meeting in Albuquerque, New Mexico. (JX0021 at 1; Crisp, Tr. 3199). The
Chairman Mr. Townsend presented the patent policies and showed the patent tracking list.
(JX0021 at 4, 14-18).

1010. During the course of the September 1994 Committee meeting Mr. Crisp observed
apresentation by NEC pertaining to a proposal for the use of an on-chip PLL circuit in future-
generation SDRAM technology. (JX0021 at 91; Crisp, Tr. 3200-01). The proposal contrasted
the potential use of PLL circuitry versus not using on-chip PLL circuitry. (JX0021 at 91; G.
Kelley, Tr. 2570; Rhoden, Tr. 466; see also CX0711 at 36).

1011. In September 1994, the pending Rambus ‘692 patent application contained claims
that a reasonable engineer would believe covered the on-chip PLL circuitry shownin NEC's

-149-



proposal. (CCFF 1183 et seq.).

1012. Mr. Crisp immediately informed executive group and marketing group colleagues
at Rambus, including CEO Tate, Vice-President Roberts and Vice-President Mooring. (CX711
at 36; Crisp, Tr. 3201-02). The subject line of Mr. Crisp’s email read “NEC PROPOSES PLL
ON SDRAM!!!I” (CX0711 at 36 (emphasisin original)).

1013. Inthe email Mr. Crisp reported the NEC presentation and stated that “they plan on
putting a PLL on board their SDRAMs.” (CX0711 at 36). Intheemail, Mr. Crisp said that “we
need to think about our position on this for potential discussion with NEC regarding patent
issues.” He concluded by stating: “**** | believe we have now seen that others are seriously
planning inclusion of PLLs on board SDRAMSs,” and asking, “what is the exact status of the
patent with the PLL claim?****” (CX0711 at 36, 37 (emphasisin original)).

1014. Also on September 14, 1994, Vice-President Roberts replied to Mr. Crisp’s e-mail.
Although most of his e-mail apparently has been lost or destroyed, a portion remains as
embedded text in an e-mail sent by Mr. Crisp. (CX0757 at 1; Crisp, Tr. 3208-11). Mr. Roberts
apparently contemplated that Rambus might have to litigate to enforce patent claims covering
PLL onaDRAM (CX0757 at 1(“so if we want to fight this one (after the claim isissued), we
better stock up our legal warchest.”)).

1015. Still on September 14, 1994, Mr. Crisp replied to Mr. Roberts and the rest of the
Rambus executive group. He agreed that litigation appeared likely not only regarding “PLL on a
DRAM” and “PLL/DLL circuit implementations,” but also with respect to other areas such as
“programmabl e access latencies.” (CX0757 at 1 (“It seems likely we will have to fight litigation
at some point in the future.”)). Mr. Crisp recognized that could involve JEDEC members.
(Crisp, Tr. 3215 (“Q: .... Litigation might involve some of the other companies sitting in the very
JEDEC room that day, wouldn’t it? A: That’'s certainly apossibility.”)). Mr. Crisp concluded by
suggesting to the Rambus executive group that, if Rambus could get NEC to agree to adeal to
“belly up some dollars,” then Rambus could disclose the existence of its pending ‘651 patent
application at JEDEC. (CX0757 at 1 (“1 think if we can get them to agree to such adeal that the
patent issue could be brought up in JEDEC ...")).

1016. Inthe 1994 time frame, Mr. Mooring believed that putting aPLL on aDRAM was
an invention of Rambus. (CX2098 at 397-98 (Mooring, Micron Dep.)). Gary Harmon, Rambus
CFO, also testified that “1 believe that we have or felt we had a patent on using PLLson a
DRAM” at thetime. (CX2070 at 138-39 (Harmon, Micron Dep.)).

1017. Mr. Crisp never informed the Committee concerning his discussions with Rambus
patent counsel or disclosed whether Rambus had a patent application on file pertaining to the use
of on-chip PLL circuitry. (Crisp, Tr. 3207-08, 3451-52). At the September 1994 Committee
meeting Mr. Crisp did not make any disclosure to the Committee concerning any Rambus patent
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or patent application. (Crisp, Tr. 3316). Mr. Crisp did not inform the Committee that the matters
under discussion in connection with SDRAM standardization involved inventions that Rambus
believed it owned. (CX2092 at 148, 150).

October 1994 - Rambus Contemplates Litigation

1018. In late October 1994, Mr. Crisp and Rambus executives again discussed the
possibility of suing other companies for using PLLs on SDRAMs. At that time, Rambus was
negotiating a potential license agreement with Samsung. Samsung wanted a license agreement
that was broader than just RDRAMS, so if they manufactured other types of DRAMS that
happened to use Rambus technology, they wouldn’t be sued. (Crisp, Tr. 3220-21). Although
Rambus wanted to limit the agreement to “compatible uses,” i.e., to usein RDRAMs (Crisp. Tr.
3220-21), Samsung “made it abundantly clear” that, unless they got broader protection, “there
will beno deal.” (CX0767).

1019. On October 25, 1994, CEO Geoff Tate summarized the Samsung “deal details’ in
an e-mail to Rambus executives and Mr. Crisp. (CX0762). Mr. Tate wrote that pursuant to the
negotiated terms, Rambus could not see Samsung unless Samsung intentionally used Rambus
technology in a DRAM that competed with RDRAM. (ld. at 1). Mr. Tate described this as “the
bigissue.” (I1d.) Asanexample, Mr. Tate explained that Rambus could not sue Samsung for
putting aPLL on an SDRAM. (Id. (“So if they put for example a PLL on an SDRAM we can't
suethem”)). In aseparate e-mail, Mr. Tate explained that he didn’t like the terms, but they were
the best that Rambus could get. (CX0765 (“we cannot get a Samsung deal without something
like the If compromise we gavethem. . .. | don’t like the compromise but it’s what we can

get’)).

1020. Vice-President Allen Robertsreplied to Mr. Tate in an e-mail that apparently was
lost or destroyed. A portion remains, however, embedded in an e-mail from Richard Crisp.
(CX0763; Crisp, Tr. 3221-22). Mr. Roberts wrote: “Is the following a mistype on your part??
Why can’t we sue for using aPLL on an SDRAM if we granted [sic] that patent? Thisis going
to be an important point.” (CX0763).

1021. Mr. Crisp responded to Mr. Roberts and the entire Rambus executive group that
Rambus needed to hold, and to be able to collect royalties on, its patent relating to on-chip PLLs.
(CX0763 (“I've felt for some time that we need to hold this as one of or key technology patents.
If it isalowed, we need to be able to collect on it.”; see also Crisp, Tr. 3223-24 (Crisp wanted to
collect “whatever monies [Rambus] could get” for the patent)). Mr. Crisp added that he hoped
Rambus would sue other companies, particularly those that did not have a RDRAM license, and
collect aroyalty similar to that for RDRAM. (1d.)

1022. In aseparate e-mail sent the same day, Mr. Crisp replied to an e-mail from Vice-
President Roberts (also apparently lost or destroyed) regarding Mr. Roberts' explanation of use

-151-



of a“DLL or PLL.” (CX0764). Mr. Crisp emphasized again, “we worked hard to get the claims
we did in the origina patent filings (really the divisionals). | hate to see us not get the full
benefit from them.” (1d.)

1023. In an e-mail sent the following day, on October 26, 1994, Mr. Crisp emphasized to
CEO Geoff Tate and the Rambus executive group his belief that PLLs or DLLs on SDRAM
could be the key to SDRAM reaching speeds of 150 MHz or 200 MHz. CX0766 at 1
(PLLSY/DLLson SDRAMSs “may be the key to the 150-200 mhz clock puzzle for the SDRAM
boys’)). Mr. Crisp emphasized the need to keep proper perspective on “the significance of aPLL
onaDRAM.” (Id.) Mr. Crisp added that the license agreement with Samsung might be good
because, as Samsung pulled the market along in the direction of using PLLsor DLLson
SDRAMSs, Rambus would “get opportunities to sue” other companies that followed Samsung’'s
lead. (1d.)

1024. CFO Gary Harmon disagreed with the assessment of CEO Geoff Tate, opining that
Rambus could still sue Samsung for using PLLs on SDRAMSs despite the terms of the
agreement.. (CX0767 (“And | don’t agree that we can’t sue [Samsung] for infringement if they
put aPLL onaSDRAM.”)). When Vice President Roberts asked whether Rambus should
inform Samsung that Rambus considered the idea of clock compensation on the DRAM to
correct date timing to be a Rambus invention, CFO Harmon responded that Rambus should “not
rock the boat until the money isin the bank.” (CXQ770).

1025. Inlate November 1994, Vice President Allen Roberts spoke to Mr. Lester Vincent
and requested a copy of the PLL and DLL claims. (CX3126 at 495 (Vincent, Dep.)).

December 1994 - JEDEC Committee Meeting

1026. In December 1994 Richard Crisp was present for Rambus at the JEDEC JC-42.3
Committee meeting in Maui, Hawaii. (JX0022 at 1). The Chairman Mr. Townsend presented
the patent policies and showed the patent tracking list. (JX0022 at 3, 12-16).

1027. At the December 1994 Committee meeting Mr. Crisp did not make any disclosure
to the Committee concerning any Rambus patent or patent application. (Crisp, Tr. 3316). Mr.
Crigp did not inform the Committee that the matters under discussion in connection with
SDRAM standardization involved inventions that Rambus believed it owned. (CX2092 at 148,
150).

January-February 1995 - Rambus Patent Activity
1028. On January 6, 1995, Rambus filed a preliminary amendment to its pending ‘ 961

patent application cancelling the original claims and adding new ones. (Nusbaum, Tr. 1543-44;
CX1504-216). Rambus had filed the *961 application in March 1992. (Nusbaum, Tr. 1542;
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CX1504-019). The preliminary amendment to the ‘961 application contained clams that a
reasonable engineer could construe to cover use of programmable burst length and programmable
CAS latency in synchronous DRAMS. (Nusbaum, Tr. 1540-72; Jacob, Tr. 5507-28; see CCFF
1125 et seq.).

1029. On February 2, 1995, Rambus engineer Richard Barth met with Rambus outside
patent counsel Maria Sobrino, a partner in Mr. Vincent;'slaw firm. (CX1978; Second
Stipulations, No. 1, 2). Ms. Sobrino’s notes indicate that she and Mr. Barth discussed claims to
directed against synchronous DRAM manufacturers, including claimsrelating to PLLS/DLLson
DRAMs. (CX1978 at 1 (*Claimsto prevent Synch DRAM mftgrs[sic]. Where do we claim
using PLL/DLL on DRAMs for phase compensation for DRAMS.”); Second Stipulations, No. 1,
3).

1030. In late February, 1995, Mr. Crisp informed Rambus executives and the business
development group that Mr. Farhad Tabrizi of Hyundai announced at a RamLink meeting that he
wanted to make a first showing of RamLink/SyncLink at the May 1995 JEDEC meeting
(CX0783 at 1). Mr. Crisp suggested that one angle Rambus could take was to tell the Hyundai
representatives in Korea that RamLink/SyncLink involved difficult problems and they were
embarking on avery risky path, and that when they were finished they would probably have to
pay Rambus higher royalties than they would pay for RDRAM. (CX0783 at 1-2 (“And then tell
them that when they get finished they will probably find themselves mired in a big intellectual
property trap which may result in higher royalties being paid to Rambus than if they simply
license the [Rambus| technology and use it for 100% compatible [RDRAM] products.”))
However, Mr. Crisp was reluctant to inform Hyundal of this intellectual property issue because
of concern that it would become known at JEDEC. (CX0783 at 2 (*I certainly do not want to
bring thisintellectual property issue up without careful consideration. | especially do not want it
all over JEDEC ...")).

March 1995 - JEDEC Committee M eetings

1031. In March 1995, Richard Crisp was present for Rambus at a meeting of the JEDEC
JC-16 Committee meeting in Las Vegas, Nevada. (CX0082 at 1).

1032. During the course of this March 1995 Committee meeting Mr. Crisp observed a
presentation by Fujitsu pertaining to a proposal for atechnology for high-speed bus transceiver
logic known as STBUS. (CX0082 at 3, 12-16; CX0711 at 52-54). Mr. Crisp reported by email
concerning the presentation to Rambus executives. (CX0711 at 52-54). In hisreport Mr. Crisp
stated that the Fujitsu proposal relied on externally bussed reference voltage (CX0711 at 54,
Crisp, Tr. 3241) and observed that because of this aspect of the technology, the proposal “may
well infringe our work.” (CX0711 at 54).

1033. Mr. Crisp did not tell anyone at JEDEC that he thought that the Fujitsu proposal
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might well infringe Rambus patents. (Crisp, Tr. 3242).

1034. In March 1995 Richard Crisp aso was present for Rambus at the JEDEC JC-42.3
Committee meeting in Las Vegas. (JX0025 at 1). The Chairman Mr. Townsend presented the
patent policies and showed the patent tracking list. (JX0025 at 3, 18-26).

1035. In the course of this March 1995 Committee meeting, there was continued
discussion among Committee members concerning Tl patent coverage of the Quad CAS
technology. (JX0025 at 5). Tl submitted to JEDEC aletter complying with the EIA patent
policy (JX0025 at 5); this was the basis for a unanimous vote by the Committee resolving the
issue. (1d.).

1036. In the course of this March 1995 Committee meeting, Mr. Crisp observed and later
reported to Rambus executives that there was discussion during the “ patent review session” of
the meeting that AT& T was reported to have a patent on EDO technology, and that efforts were
being made to determine what the patent covered and what position AT& T would adopt
concerning licensing. (CX0711 at 57).

1037. In the course of this March 1995 Committee meeting, Mr. Crisp observed and later
reported to Rambus executives that there was discussion by a Fujitsu representative concerning
the use of synchronous clocking in high-speed operation. (CX0711 at 56). Mr. Crisp remarked
to his Rambus colleagues that “[i]t appears they are starting to figure out that we have avery
good idea with respect to synchronous source clocking. Of course they may get into patent
troubleif they do this.” 1d. at 58. Mr. Crisp had in mind patent trouble with Rambus patents.
(Crisp, Tr. 3248).

1038. Mr. Crisp did not tell anyone at the Committee meeting that he thought that Fujitsu
might get into trouble with Rambus patentsif it went ahead with its proposal. (Crisp, Tr. 3248).
Despite the various patent-related discussions that occurred at the March 1995 Committee
meeting, Mr. Crisp did not make any disclosure to the Committee concerning any Rambus patent
or patent application. (Crisp, Tr. 3316). Mr. Crisp did not inform the Committee that the matters
under discussion in connection with SDRAM standardization involved inventions that Rambus
believed it owned. (CX2092 at 148, 150).

April 1995 - Rambus Renews Its JEDEC M ember ship

1039. In April 1995 Rambus paid its dues to renew its JEDEC membership. (CX0602 at
6).

April 1995 - Rambus Strategic Query

1040. In April 1995, Rambus CEO Geoff Tate wrote a follow-up email to John Dillon’s
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June 1994 message suggesting that Rambus might be able to make a broader patent claims on
auto-precharge, which would “have high harassment value” with respect to SDRAMs and third-
party SDRAM controllers. (CX0791). Mr. Tate asked, “what did we end up doing about this
idea?” (Id.). Any responseto Mr. Tate's question was apparently lost or destroyed.

May 1995 - JEDEC Committee M eeting

1041. In May 1995 Richard Crisp was present for Rambus at the JEDEC JC-42.3
Committee meeting in New Orleans, Louisiana. (CX0088A at 1; Crisp, Tr. 3250). The
Chairman Mr. Townsend presented the patent policies and showed the patent tracking list.
(CXO0088A at 2).

1042. During the course of the meeting there were discussions concerning a variety of
patent-related issues, including: the showing of aletter from T1 concerning the patent policy
(CX0088A at 2, 13); the showing of a new Hitachi patent on SIMM mounting (CX0088A at 2,
13); the showing of aletter from Sun clarifying their compliance with the patent policy
(CXO0088A at 2, 14); and areport from Intel that the EDO patent issue was being worked
internally towards a solution (CX0088A at 2).

1043. In the course of the May 1995 Committee meeting, Mr. Crisp observed three
different presentations relating to SyncLink architecture. (Crisp, Tr. 3252, 3259). The SyncLink
design was being developed by a group working under the auspices of the |EEE; the technol ogy
involved a packetized system and was similar to the proprietary Rambus architecture in a number
of ways. (Crisp, Tr. 3254-55; see CCFF 1504). Among other things, the SyncLink technology
presented at the May 1995 Committee meeting involved the use of both the rising and falling
edge of the clock for datainput. (CX0088A at 58 (“Reference clock, both edge for input,
positive edge for output”); Crisp, Tr. 3261-63; CX0711 at 156).

1044. At the May 1995 Committee meeting, there were inquiries about possible patent
issues pertaining to the SyncLink technology. Gordon Kelley of IBM asked whether or not HP,
Hyundai, Mitsubishi or T had any patents covering any of the matters being presented; all of
these companies stated that they did not. (CX0711 at 72; Crisp, Tr. 3264-65). Sam Calvin of
Intel and Gordon Kelley of IBM aso inquired whether there were any Rambus patents covering
the SyncLink technology. (CX0711 at 73; Crisp, Tr. 3266-67). When Mr. Crisp did not respond
to thisinquiry at the May 1995 meeting, Mr. Kelley asked Mr. Crisp to go back to Rambus and
then report back to the Committee whether Rambus knew of any patents, especialy Rambus
patents, that may read on the SyncLink technology. (CX0711 at 73; CX0794 at 4; Crisp, Tr.
3267-68).

1045. In hise-mail informing the Rambus executives, engineering managers and

business development and marketing groups of this development, Mr. Crisp listed afew ideas he
had of Rambus intellectual property issues regarding SyncLink (CX0711 at 68, 73). Hislist

-155-



included:

“1. DRAM on a packet oriented bus
2. DRAM with low swing signaling

*

4, DRAM with programmabl e access latency”
(CX0711 at 68, 73).

1046. Mr. Crisp offered his suggestion of how to respond to the JEDEC request as well
as what Rambus might want to mention to Hyundai in their attempts to restart negotiations. He
suggested that Rambus “review our current issued patents and see what we have that may work
against them.” (CX0711 at 68, 73). He recommended that Rambus consider “simply provid[ing]
alist of patent members which have issued” and telling JEDEC members to “decide for
yourselves what does and does not infringe.” (Id.) Mr. Crisp added, however, that if the Rambus
patents were “not areally key issue. . . then it makes no sense to alert them to a potential
problem they can easily work around,” and that “we may not want to make it easy for al to figure
out what we have especialy if nothing looks really strong.” (1d.)

1047. Following receipt of Mr. Crisp’s e-mail, Rambus CEO Tate wrote in his personal
notebook,
(CX1723 at 138
(in camera).

1048. Despite the various patent-related discussions that occurred at the May 1995
Committee meeting and the specific inquiry concerning Rambus patents on SyncLink
technology, Mr. Crisp did not make any disclosure to the Committee concerning any Rambus
patent or patent application. (Crisp, Tr. 3316). Mr. Crisp did not inform the Committee that the
matters under discussion in connection with SDRAM standardization involved inventions that
Rambus believed it owned. (CX2092 at 148, 150).

June 1995 - Rambus Patent Activity

1049. On June 6, 1995, Rambus filed its patent application no. 08/469,490 (the ‘490
application). (CX1504-246; Nusbaum, Tr. 1572). The ‘490 application was a continuation of
the *961 application. (Nusbaum, Tr. 1572). The ‘490 application contained claims covering a
JEDEC-compliant SDRAM, the use of such an SDRAM, and a computer system incorporating a
JEDEC-compliant SDRAM. (Nusbaum, Tr. 1573-1578; Jacob, Tr. 5528-32; see CCFF 1164 et

seq.).

Summer 1995 - Rambus Patent Efforts Directed at SyncLink
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1050. After the May 1995 Committee meeting, Mr. Crisp did a“genera sort of read” of
Rambus intellectual property. (Crisp, Tr. 3274). Mr. Crisp had access to the entire set of
Rambus patent files; he doesn’t recall which of those materials he actually reviewed at the time.
(CX0798; Crisp, Tr. 3585-86).

1051. Mr. Crisp focused on a particular patent application that had been earlier filed for
Rambus by patent counsel Lester Vincent. (Crisp, Tr. 3274, 3274-76). A discussion between
Mr. Crisp and colleagues including Vice-President Allen Roberts concluded that the particular
patent application had legal problems and could only be salvaged by filing a new divisional
patent application. (CX0796; Crisp, Tr. 3276-77).

1052. Mr. Crisp informed Vice-President Roberts, Vice-President Mooring, and Rick
Barth that the patent application Rambus had filed in 1990 should allow Rambus to block
SyncLink; Rambus just needed to “ sweat through the details’” of ensuring that Rambus obtained
the appropriate claims. (CX0797; Crisp, Tr. 3279). Mr. Crisp stated hisview that if it was
necessary to do so, anew divisional application should be filed. (CX0797 (“if it ispossibleto
salvage and get anything that helps us get a claim to shoot SyncLink in the head, we should do
it”)). Mr. Crisp volunteered to take ownership of thistask. (Id.).

1053. On July 21, 1995, Don Stark, and engineer at Rambus, circulated an e-mail to all
Rambus staff calling specific attention to the SyncLink clocking scheme, and the fact that
SyncLink used both edges of the clock to input data. (CX0711 at 156, 157; Crisp, Tr. 3261-62).

1054. By July 1995 Mr. Crisp reported to Vice-President Roberts and CEO Geoffrey
Tate that he had done areview of Rambus intellectual property and wanted to talk with Lester
Vincent about adding claims to Rambus patent applications in order to better describe Rambus
inventions. (CX0824; Crisp, Tr. 3300). Mr. Roberts authorized Mr. Crisp and Rick Barth of
Rambus to speak with Mr. Vincent, and they did so in early August 1995. (CX0825; CX2000 at
12 (Vincent time record entry for August 2, 1995)).

1055. During the later part of 1995, Rambus apparently provided Mr. Vincent with a
copy of a SyncLink standard or data sheet, and as of December Mr. Vincent was engaged in
preparing a preliminary patent application amendment based on his review of the SyncLink
proposed standard. (CX2000 at 13 (Vincent time record entries for Dec. 5, 14 and 15, 1995);
CX3130 at 166-68 (Vincent, Dep.)).

August-September 1995 - Renewed Estoppel Concerns
1056. In August 1995, Rambus hired Anthony Diepenbrock as Intellectual Property
Manager for Rambus. (CX0827). The internal announcement by Rambus CEO Geoffrey Tate

stated that a reason for hiring Mr. Diepenbrock, who was trained as an engineer and an attorney,
was to have someone who would “focug[] full time on our strategy for protecting IP, analyzing
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our |P position vs competitive technologies, etc.” (I1d.). Among the competitive technologies
that Mr. Tate wanted Mr. Diepenbrock to focus on were SDRAM and SyncLink. (Diepenbrock,
Tr. 6111-12).

1057. On September 12, 1995, Rambus CEO Tate sent an e-mail to all Rambus
executives, engineering managers, and members of the business devel opment group reminding
them that Mr. Diepenbrock’s “number 1 objective” was to “understand competitive technology”
and “ determine what should be done to strengthen [the Rambus] IP position relative to
competition.” (CX0832). Mr. Tate requested that the recipients forward to Mr. Diepenbrock any
e-mailsthey received talking about competitive technology developments and directions, such as
“JEDEC meeting reports.” (1d.)

1058. Also on September 12, 1995, Rambus CEO Tate began a series of weekly one-on-
one meetings with Mr. Diepenbrock. Mr. Tate’'s notes from the September 12 meeting indicate
that Mr. Tate instructed Mr. Diepenbrock, “cover: SDRAM -Now-Next SyncLink Mosys’ and
“steps: 1. Understand our |P; 2. Understand competitive Tech. And Directions; 3. Assess or
current Patents - what claims/strength (?) Do we have vs. competition and what can we do?. . .
5. Plan of Action; 6. Implement.” (CX1730at 1). Mr. Tate's notes from his September 19,
1995 meeting with Mr. Diepenbrock indicate that they discussed, “ Claimsin issued patents that
read on current SDRAMSMosys/SyncLink.” (C'S1731at 1).

1059. Shortly after Mr. Diepenbrock was hired at Rambus, Rambus patent counsel Lester
Vincent spoke with Mr. Diepenbrock concerning the issue of equitable estoppel. (Diepenbrock,
Tr. 6216-17). Mr. Vincent told Mr. Diepenbrock that he had a concern that Rambus employees
attending standards bodies meetings in some capacity could raise an equitable estoppel issue
regarding patents that Rambus had or was seeking. (Diepenbrock, Tr. 6217-18). After studying
the issue himself, Mr. Diepenbrock came to agree with Mr. Vincent about the risk of Rambus
employees, including Richard Crisp, attending such meetings. (Diepenbrock, Tr. 6218-19).

1060. Mr. Diepenbrock conveyed the shared concerns of himself and Mr. Vincent
concerning equitable estoppel risksto Mr. Crisp, who at the time did not perceive the risk.
(Diepenbrock, Tr. 6219; see Crisp, Tr. 3005-06). Mr. Vincent told Mr. Diepenbrock he had
raised the issue before Mr. Diepenbrock joined Rambus. (Diepenbrock, Tr. 6219; see CX3127 at
114, CX3126 at 553 (Vincent, Dep.) (hallway conversation between Mr. Diepenbrock and Mr.
Crisp)). Mr. Diepenbrock talked with Mr. Crisp about these concerns. (CX2082 at 804-06

(Crisp, Dep.)).

1061. In late September, Mr. Crisp wrote an email to Rambus executives that referred to
“Tony’ sworst case scenario regarding estoppel” and stated that “the only thing lost is the ability
to enforce our rights against those that can prove estoppel applies. . . . We do not have our patent
invalidated.” (CX0837 at 1; Crisp, Tr. 3005-06). Mr. Crisp reminded Rambus executives that
when Rambus joined JEDEC, a group of individuals within Rambus decided that Rambus would
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not talk about potentia for patent infringement. (Crisp, Tr. 3325). He suggested that Rambus re-
evauate its position relative to what it decided to disclose and what to keep quiet about. He also
suggested that they “redouble [their] efforts’ to get the necessary amendments completed and
new claims added to its pending patent applicationsin order to “make damn sure thisship is
watertight before we get too far out to sea.” (CX0837 at 2; Crisp, Tr. 3325-26).

September 1995 - JEDEC Committee M eeting

1062. In September 1995 Richard Crisp was present for Rambus at the JEDEC JC-42.3
Committee meeting in Crystal City, Virginia. (JX0027 at 1; Crisp, Tr. 3305). The Chairman Mr.
Townsend presented the patent policies and showed the patent tracking list. (JX0027 at 4, 20-25;
Crisp, Tr. 3306).

1063. Among the patent matters discussed at the September 1995 Committee meeting
was the response of Rambus to the inquiry made at the May 1995 Committee meeting concerning
patents on SyncLink. (Crisp, Tr. 3306-08). Mr. Crisp provided the Committee a letter from
Rambus in which Rambus refused to provide any information concerning whether there were
Rambus patents or patent applications that might apply to SyncLink. (CX0829; JX0027 at 26
(“Rambus el ects not to make a specific comment on our intellectual property position relative to
the Synclink proposal.”)). The letter included other recitations, including the observation that it
would be several years before there was afinalized SyncLink specification to analyze for
possible infringement, and that SyncLink was being developed under the auspices of | EEE,
which had “aless stringent patent policy than JEDEC.” (Id.).

1064. Rambus Vice-President Mooring, as Mr. Crisp’s supervisor, worked with Mr.
Crisp and approved the language in the letter stating that “ Rambus el ects not to make a specific
comment on our intellectual property position” on the SyncLink proposal. (CX2112 at 206-07
(Mooring, Dep.)). Thereis nothing in the letter informing the Committee that Rambus had
pending patent applications relating to specific SDRAM technologies of programmable CAS
latency, programmable burst length, on-chip PLL or DLL, and dual edge clocking. (CX2056 at
274 (Mooring, Dep.)).

1065. At the September 1995 Committee meeting Mr. Crisp read the Rambus letter to
the JEDEC Committee electing to make no comment on the Rambus intellectual property
position (JX0027 at 26). The letter generated discussion. (CX0711 at 66). Mr. Crisp reported to
his Rambus colleagues that Gordon Kelley of IBM commented at the meeting that “ he heard alot
of words but did not hear anything said.” (ld.).

1066. In the course of the discussion of the Rambus letter at the September 1995
Committee meeting, Mr. Crisp reminded the Committee that Rambus in the past had reported a
Rambus patent to the Committee. (Crisp, Tr. 3312). Thiswas areference to the disclosure to the
Committee of the Rambus * 703 patent in September 1993. (Id.). Mr. Crisp was saying that
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Rambus was in the category of JEDEC members that had disclosed patents. (Crisp, Tr. at 3313).

1067. Mr. Crisp did not tell the Committee that he was working to draft claims to shoot
SyncLink in the head (Crisp, Tr. 3316) or that he believed that SyncLink would violate Rambus
patents (Crisp, Tr. 3316). Mr. Crisp did not identify what particular aspects of the SyncLink
technology might infringe Rambus intellectual property. (Crisp, Tr. 3317). Hedid not identify
the SyncLink dual edge clocking feature as afeature that might violate Rambus intell ectual
property. (Crisp, Tr. 3317). Mr. Crisp did not inform the Committee that the matters under
discussion in connection with SDRAM standardization involved inventions that Rambus
believed it owned. (CX2092 at 148, 150).

1068. Mr. Crisp reported to his Rambus colleagues that there would be no second
showings of the SyncLink material at the September 1995 Committee meeting. (CX0711 at
171). Mr. Crisp reported that one of the meeting participants told Mr. Crisp that he thought the
reason there would be no second showings of the SyncLink technology at JEDEC was that “we
[Rambus] have cast doubt over the patent issue.” (1d.).

Fall 1995 — Rambus Strategy Presentation

1069. Inthefall of 1995, Rambus Intellectual Property Manager gave a presentation to
Rambus employees on “Rambus I P strategy.” (CX1267; Diepenbrock, Tr. 6129-30). The dlides
included discussion of “Offensive” and “Defensive” strategies. (CX1267; Diepenbrock, Tr.
6130). The“Offensive’ patent strategy, according to Mr. Diepenbrock, meant “finding key or
essential areas of Rambus intellectual property and claiming them as broadly as possible.”
(Diepenbrock, Tr. 6131). Thefirst example of the “Offensive” strategy relatesto DLLS, or delay
locked loops. (CX1267; Diepenbrock, Tr. 6131-32). The second example given relates to dua
edge clocking technology, or transmitting or receiving data on both edges of the clock. (C'S
1267; Diepenbrock, Tr. 6132-33). At the time this presentation was given, Rambus had pending
patent applications relating to both these features. (Diepenbrock, Tr. 6133).

Fall 1995 - SDRAM Lite and Next Generation SDRAM Ballots

1070. Among the topics discussed at the September 1995 JC-42.3 Committee meeting
was NEC's SDRAM Lite proposal. (JX0027 at 13). NEC proposed a reduced-feature version of
the SDRAM in order to reduce costs. NEC proposed to use asingle CAS latency value and burst
length value. (CCFF 572). The Committee decided to issue a survey ballot to its members
regarding the SDRAM Lite proposal. (CCFF 573). Mr. Crisp received this ballot by e-mail.
(CX0711 at 196-99).

1071. Also among the topics discussed at the September 1995 JEDEC JC-42.3

Committee meeting was the preparation and distribution of a survey ballot to obtain Committee
members’ views concerning various features in connection with “next generation” SDRAM
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standard technology. (JX0027 at 14; Crisp, Tr. 3323-24). In the aftermath of that meeting, a
survey ballot dated October 30, 1995, was prepared and distributed to JC-42.3 Committee
members including Rambus. (Crisp, Tr. 3328-29; CX0260 at 1).

1072. Among the issues inquired about in the next generation SDRAM survey ballot was
whether Committee members believed that it was important to standardize CAS latency beyond
the values permitted under the existing SDRAM standard. (CX0260 at 9). The ballot also asked
members to state whether they believed that on-chip PLL or DLL was important to reduce the
access time from the clock for future generations of SDRAM (CX0260 at 12), and whether they
believed future generations of SDRAM could benefit from using both edges of the clock for
sampling inputs (id.).

1073. The survey ballot was received by Rambus and distributed to the business
development and marketing groups of Rambus. (Crisp, Tr. 3329; CX2056 at 264 (Mooring,
Dep.)). Mr. Mooring summarized the reaction at Rambus:. “We [Rambus] believe we invented
key aspects of several of the thingson thislist.” (CX2056 at 268 (Mooring, Infineon Dep.)).

Fall 1995 - Rambus Patent Activity

1074. During October 1995, Anthony Diepenbrock of Rambus met with outside Rambus
patent attorney Lester Vincent concerning pursuit by Rambus of patents pertaining to DLL
technology. (CX1988 at 2).

1075. In October 1995, Mr. Vincent’s firm filed on behalf of Rambus an amendment to
the pending Rambus * 692 patent application. (CX1483 at 1, 8; see also CX1502 at 233, 241).
This amendment modified an earlier amendment of the application, filed in June 1993, that
contained claims pertaining to the use of PLL circuitry. (CX1502 at 208; Nusbaum, Tr. 1583-
85). The 692 application as amended in October 1995 contained multiple claims addressing on-
chip PLL technology. (Nusbaum, Tr. 1584; CX1502 at 233-35 (claims 151, 152, 166, 167)).

1076. The United States Patent and Trademark Office sent Mr. Vincent’s firm a Notice
of Allowance of claims with respect to the ‘646 application on October 6, 1995. (CX1482;
Diepenbrock, Tr. 6190). A Notice of Allowance occurs when the patent office has reason to
believe that claims in a particular application should be issued. (Diepenbrock, Tr. 6151). A
Notice of Allowance means that “other than the actual publication of the patent, it’s essentially a
donedeal.” (CX2114 at 23 (Karp, Dep.)).

1077. The ‘646 patent application, which later resulted in the issuance to Rambus of its
‘327 patent, contained claims related to moving input or output data on the rising and the falling
edges of the clock. (Diepenbrock, Tr. 6144-46; Nusbaum, Tr. 1597, 1601-1603; see also Jacob,
Tr. 5550-5551 (technical expert opinion that claim describes the general concept of dual edge
clocking technology)). Internal Rambus documents refer to the * 646 application , also known
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internally as the P 001C2 application, as “the clocking patent.” (CX0871 at 1; Diepenbrock, Tr.
6168). Anthony Diepenbrock, the patent attorney who was employed starting in the fall of 1995
to manage Rambus' intellectual property portfolio (Diepenbrock, Tr. 6099, 6106-6107), testified
that the P 001C2 application “included claims having qualifiers that related to moving data on
the rising and the falling edges of the clock.” (Diepenbrock, Tr. 6145). (Seealso CX2114 at 212

(Karp, Dep.)).
December 1995 - JEDEC Committee Meeting

1078. In December 1995 Richard Crisp was present for Rambus at the JEDEC JC-42.3
Committee meeting in Dallas, Texas. (JX0028 at 1; Crisp, Tr. 3337). The JEDEC patent
policies had been the subject of a presentation in a plenary session of JEDEC prior to this
Committee meeting; those presentation materials including the patent tracking list are an
attachment to the minutes. (JX0028 at 3, 12-23).

1079. Among the topics discussed at the Committee meeting were the responses to the
future SDRAM features survey ballots that had been distributed to Committee membersin
October 1995. (JX0028 at 6, 36). The Representative from Mosaid, the Committee member that
had conducted the survey for the Committee, made a presentation concerning the results of the
survey. (JX0028 at 6). Among the survey results was atally showing that most responding
Committee members believed that it was important to standardize CAS latency beyond the
values permitted under the existing SDRAM standard. (JX0028 at 42). Thetallied results
showed that most responding Committee members believed that on-chip PLL or DLL was
important to reduce the access time from the clock for future generations of SDRAM. (JX0028 at
45). Thetalied results showed that the majority of the responding Committee members did not
believe future generations of SDRAM could benefit from using both edges of the clock for
sampling inputs. (JX0028 at 45).

1080. During the course of the December 1995 discussion of the survey ballot results, the
representative of Mosaid disclosed that Mosaid had a patent pending on DLL technology, but
stated that the patent pertained to a particular implementation and may not be required to use the
standard. (JX0028 at 6; Crisp, Tr. 3342). Mr. Crisp reported to his colleagues at Rambus that
Mosaid had reported the existence of a*“pending patent application for PLL/DLL on SDRAMS’
and repeated the characterization of the application as an implementation patent. Mr. Crisp
reported that if the patent is a“concept patent,” Mosaid would comply with the JEDEC patent
policy. (CX0711 at 191-92).

1081. Mr. Crisp aso reported: “The momentum is building for getting a new SDRAM
standard kicked off. Kelly [sic] of IBM is saying that they need to do it right, to it to stand the
test of time. He admits that the current devices will not run over 100mhz. They all say that it
must change.” (CX0843 at 1). Thisreport indicates that JEDEC was looking to the future and
interested in devel oping a more high performance or high speed product. (CX2112 at 249

-162-



(Mooring, FTC Dep.)).

1082. Despite the discussion at the December 1995 JC 42.3 Committee meeting
concerning CAS latency, on-chip PLL/DLL technology and dual-edge clocking, and despite the
disclosure by Mosaid of a possibly relevant patent application, Mr. Crisp did not make any
disclosure to the Committee concerning any Rambus patent or patent application. (Crisp, Tr.
3316). At the meeting Mr. Crisp did not say anything at al with respect to any Rambus patent
applications that might relate to CAS latency (Crisp, Tr. 3341); did not make any statements at
all with respect to any pending patent applications that might relate to the use of on-chip PLL or
DLL (Crisp, Tr. 3341, -44); and made no statement at all with respect to any patent applications
that might relate to the use of adual edge clock (Crisp, Tr. 3341). Mr. Crisp did not inform the
Committee that the matters under discussion in connection with SDRAM standardization
involved inventions that Rambus believed it owned. (CX2092 at 148, 150).

December 1995/January 1996 - The FTC Dell Consent And Rambus Decision to Withdraw
From JEDEC

1083. In December 1995, Mr. Vincent sent Mr. Diepenbrock of Rambus materials
relating to a proposed FTC consent order involving Dell Computer. (CX1990 at 1; Diepenbrock,
Tr. 6222; see Rambus Answer at 34, 181). Mr. Vincent described the case as involving charges
that Dell restricted competition in the personal computer industry and undermined the standard-
setting process by threatening to exercise undisclosed patent rights against computer companies
adopting standard technology. (CX1990 at 1).

1084. Shortly after he forwarded to Rambus a copy of the Dell decision, Mr. Vincent and
his partner, Maria Sobrino, had aluncheon meeting with Rambus CEO Tate at which they
discussed the FTC' s proposed consent order in the Dell matter and the downside risk of
participating in JEDEC. (CX3124 at 190-94 (Vincent, Dep.)). The downside risk was that
somebody could raise the issue of equitable estoppel and argue that Rambus patents should not
be enforceable. (Id. at 196-98). At thetime Mr. Vincent discussed this downsiderisk, he did
not know the facts as to what was going on with respect to JEDEC, and did not know the JEDEC
disclosure policy. (CX3124 at 193-94 (Vincent, Dep.)).

1085. In January 1996, Mr. Vincent and others from his firm met with Rambus
executives to discuss the Dell decision and other matters. (CX3126 at 537 (Vincent, Dep.);
Crisp, Tr. 3357; CX2082 at 807-10 (Crisp, Dep.)). Among those attending from Rambus were
CEO Tate, David Mooring, Tony Diepenbrock and Richard Crisp. (CX3126 at 537 (Vincent,
Dep.)). Thediscussion at the meeting addressed the downside risk of the Dell case, which
included the risk that a patent might be held unenforceable. (ld. at 538-39). Attorneys for
Rambus advised Rambus that it should no longer participate in any standards bodies, in part
because the risks associated with such participation outweighed any benefits. (Rambus Answer
at 34, 181).
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1086. Handwritten notes of Mr. Vincent from thistime period (CX3126 at 543-44
(Vincent, Dep.)) reflect among a“to do” list of Rambus-related items the following notation:
“No further participation in any standards body (if there has been any) — do not even get close!!”
(CX1928 (emphasisin original)).

1087. Mr. Crisp recalled that the result of the meeting was a decision that Rambus
should discontinue attendance at JEDEC meetings. (CX2082 at 809 (Crisp, Dep.)). An emall
from Mr. Crisp to CEO Tate and others at Rambusin late January 1996 stated: “ So, in the future,
the current plan isto go to no more JEDEC meetings due to fear that we have exposure in some
possible future litigation.” (CX0858 at 2; Crisp, Tr. 3358).

1088. The final JEDEC meeting attended by Rambus was the meeting in December
1995. (Rambus Answer at 20, §41). Thereafter Rambus continued to receive certain JEDEC
mailings for sometime. (Id.). Rambus did not pay in response to a duesinvoice sent by JEDEC
in January 1996. (Id.). Rambus responded to the dues invoice by aletter dated June 17, 1996, in
which it informed JEDEC that it was not renewing its membership in the organization. (1d.).

1089. One of the reasons Rambus left JEDEC was because it believed the items being
discussed there looked more and more like Rambus products. (CX2112 at 202 (Mooring, FTC
Dep.)). One of the features that Rambus saw involved dual edge clocking, such aswas seenin
the SyncLink proposal and what would eventually become DDR. (CX2112 at 205, C'S 2056 at
190 (Mooring, Dep.)).

1090. Equitable estoppel was another consideration in Rambus’ decision to leave
JEDEC. ( CX2112 at 222 (Mooring, FTC Dep.)).

1091. Another factor in the Rambus decision to leave JEDEC was its unwillingness to
license its technology on RAND terms. In responding to aletter from Cheryl Rowden of the
|EEE in February 1996, Rambus in-house counsel Anthony Diepenbrock stated that Rambus
“had already licensed its technology and would continue to license its technology in accordance
with its existing business practices. * (CX0869 at 1, responding to CX0490; Diepenbrock, Tr.
6223-6224). Mr. Diepenbrock did not agree with Ms. Rowden’ sinterpretation of an earlier letter
as suggesting that Rambus would be willing to license applicants on reasonable and non-
discriminatory (“RAND”) terms. (Diepenbrock, Tr. 6223-6224; CX0490 at 1). Mr. Diepenbrock
testified that his view was that agreeing to RAND terms was inconsistent with Rambus' business
practices. (Diepenbrock Tr. 6228) Mr. Diepenbrock also testified that one of the reasons for
taking this position was because he was uncertain that every contract Rambus had signed up to
that point would meet a RAND standard. (Diepenbrock, Tr. 6228). Mr. Diepenbrock also
testified that, to the best of his knowledge, Rambus has never submitted a RAND letter to any
standard-setting organization, including JEDEC. (Diepenbrock, Tr. 6228-6229).

Early 1996 - Rambus Obtains Its ‘327 Patent
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1092. Inthe late 1995-early 1996 time period, the then-extant rule at the United States
Patent Office was that applicants had 90 days after receiving a Notice of Allowability of Clams
to pay the fees for the issuance of the patent or the patent application could be deemed
abandoned. (Diepenbrock, Tr. 6191-6192). On January 5, 1996, Rambus outside patent counsel
sent a check for $1,250.00 to the United States Patent and Trademark office for payment of issue
feesrelating to the ‘646 application, also known internally as the POO1C2 application. (CX1487,
Diepenbrock, Tr. 6192).

1093. By December 1995, Rambus in-house attorney Mr. Diepenbrock, had put in place
aprotocol with Rambus' outside patent counsel that required that he be notified prior after the
Notice of Allowance and before the payment of any issue fees. (Diepenbrock, Tr. 6192-6194)
(witness acknowledges accuracy of prior deposition testimony used to refresh recollection). Mr.
Diepenbrock also testified that he passed on information that claims had been allowed to
Geoffrey Tate, the CEO of Rambus. (Diepenbrock, Tr. 6191).

1094. On April 9, 1996, Rambus' outside patent counsel prepared a tracking report
noting the issue date and patent number three weeks in advance of itsissuance. (CX2008 at 3;
see also CX3127 at 75 (Vincent, Dep.). Itisnot uncommon for the patent office to provide
advance notice of the issue date and patent number to parties seeking patents after a Notice of
Allowance had been issued. (Diepenbrock, Tr. 6150). The ‘327 patent issued to Rambus on
April 30, 1996. (CX1494).

1095. Theissuance of the ‘327 patent was a noteworthy event at Rambus. (Diepenbrock,
Tr. 6194). Mr. Diepenbrock discussed the fact that the * 327 patent had issued with othersin
Rambus, including CEO Tate, prior to June of 1996. (Diepenbrock, Tr. 6194-95).

January 1996 - JEDEC Committee M eeting

1096. In January of 1996, the JEDEC JC-42.3 Committee held an interim meeting in
Sunnyvale, California. (JX0029 at 1; Rhoden, Tr. 484). At that meeting there was additional
discussion about Future SDRAM, and Micron submitted afirst presentation for the use of echo
clocks on the next generation of DRAMSs. (JX0029 at 17-22; Lee, Tr. 6655-66).

1097. Des Rhoden, currently the Chairman of JEDEC, testified that the Micron
presentation at the January 1996 interim meeting would trigger a disclosure obligation under the
JEDEC patent disclosure policy. (Rhoden, Tr. 488-489, referencing JX0029 at 17-22).

1098. Mr. Crisp of Rambus did not attend this Committee meeting, but received the
minutes and circulated copies to others at Rambus (Crisp, Tr. 3561) with the following
observation:

| have put copies of the JC42.3 meeting minutes in each of your
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mail slots. Notice the Micron presentation especialy the part
about the separate transmit and receive clocks. | think we should
have along hard look at our IP and if thereisaproblem, | believe
we should tell JEDEC that there is a problem.

(CX0868 at 1). Thisemail was sent to Rambus CEO Tate, Vice Presidents Mooring and
Roberts, Intellectual Property Manager Diepenbrock, and others. (Id.) Mr. Crisp testified at trial
that he suggested telling JEDEC if there was an | P problem raised by the Micron presentation.
(Crisp, Tr. 3367). Mr. Crisp further testified that he had no information that Rambus ever told
Micron or JEDEC that there was an IP problem. (Crisp, Tr. 3367-3368).

1099. Despite Mr. Crisp’s suggestion that Rambus tell JEDEC if there was an IP
problem raised by the Micron presentation (Crisp, Tr. 3367), Rambus never informed JEDEC of
any problems relating to the Micron presentation in January 1996. (Crisp, Tr. 3367-3368;
CX2112 at 255-56 (Mooring, FTC Dep.)) By January 1996, Mr. Mooring believed there was a
genera trend toward more Rambus “inventions’ being incorporated into JEDEC presentations.
(CX2112 at 256 (Mooring, FTC Dep.)).

June 1996 - Rambus Seeks Enfor cement Readiness Opinion on ‘327 Patent

1100. On June 17, 1996, Rambus Mr. Diepenbrock forwarded a request for an
enforcement readiness opinion to Rambus outside patent counsel Lester Vincent with respect to
the * 327 patent. (CX0889; Diepenbrock, Tr. 6195-6196) (enforcement readiness means an
independent review of the file wrapper to determine if it was sufficient to assert claims against a
possible infringer). Thiswas the only occasion during his tenure at Rambus where Mr.
Diepenbrock could recall requesting an outside opinion on the enforcement readiness of an
issued Rambus patent. (Diepenbrock, Tr. 6198-6199).

1101. Inthe same letter, Rambus a so sought the opinion of Mr. Vincent’s firm regarding
whether this patent would be infringed by a device that had been described in an earlier
communication with the firm. (CX0889 at 2). The prior communication sent by Mr.
Diepenbrock to Mr. Vincent involved a company called Mosys, about whom Rambus was
concerned with possible infringement of the ‘327 patent. (Diepenbrock, Tr. 6203).

1102. Rambus documents suggest that a “competitive analysis’ of the Mosys device had
been prepared in January of 1996 (CX1316) and again in March of 1996 (CX1319). Richard
Crisp, Rambus' JEDEC representative, attended meetings in the 1996 time frame involving
representatives of Rambus and Mosys where the alleged infringement of Rambus patents by
Mosys was discussed. (Crisp, Tr. 3368-3369). These discussionsrelated, in part, to a particular
implementation of dual edge clocking technology contained in a Rambus patent. (1d.)

1103. Rambus CEO Tate was the person who directed Mr. Diepenbrock to study the
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Mosys device for possible infringement, and who sought the opinion from Mr. Vincent’sfirmin
June 1996. (Diepenbrock, Tr. 6202, 6204). At the time Mr. Diepenbrock requested the
enforcement readiness opinion of outside counsel in June of 1996, Rambus had only a data sheet
and no silicon from the Mosys device but considered that to be sufficient information to seek the
enforcement readiness opinion. (Diepenbrock, Tr. 6204).

1104. A facsimile sent by Mr. Diepenbrock to Mike Mallie of Mr. Vincent’s firm
included a diagram of the Mosys device and described the device as operating on “both edges of
theclock.” (CX0891 at 1). Mr. Mallie met with Mr. Diepenbrock and later advised him that he
saw no problem with the enforceability of the * 327 patent. (Diepenbrock, Tr. at 6205).

1105. By mid-August 1996, Rambus informed Mosys about its infringement concerns
with respect to the * 327 patent. (CX0901) (correspondence between the CEO of Mosys and the
CEO of Rambus, Mr. Tate, referencing a August 16, 1996 letter from Rambus to Mosys). Mosys
and Rambus eventually entered into licensing negotiations that concluded with Mosys paying
Rambus a royalty rate of one percent of sales. (CX0927) (royalty of $56,000 based on sales of
$5.6 million).

1106. Alsoin August 1996, shortly after having withdrawn from JEDEC, Mr. Crisp
shared with others at Rambus a presentation, based in part on confidential JEDEC material,
about SDRAM using double clocked data. (CCFF 1107-08).

1107. Mr. Crisp gave a presentation on SDRAM at a lunchtime meeting at Rambus
called “the Rambler.” (Crisp, Tr. 3393-95; CX 1320 at 1-5; CX0905 at 1). Crisp reminded his
co-workers that his Rambler presentation contained confidential JEDEC materia. (Crisp, Tr.
3395; CX0905 at 1 (September 1996 email from Crisp to all Rambus staff: “ One more time so
that all hear: the material | presented in my Rambler contained some JEDEC material whichis
not permitted to be shared with any company who is not a member of JEDEC.”)).

1108. Mr. Crisp’s presentation discussed SDRAM using double clocked data. (CX1320
at 4 (“What about double clocked Data?’ with atiming diagram referencing the rising and falling
edges of aclock signal); id. a 5 (“Double Clocked Data (read case)” and “Double Clocked Data
(write case)”)).

June 1996 - Rambus Withdraws from JEDEC

1109. On June 17, 1996, Richard Crisp of Rambus sent a letter to JEDEC secretary Ken
McGhee formally withdrawing from JEDEC. (CX0887 at 1; CX0888 at 1).

1110. The June 17, 1996, withdrawal letter signed by Mr. Crisp statesin part:

To the extent that anyone isinterested in the patents of Rambus, |
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have enclosed alist of Rambus U.S. and foreign patents. Rambus
has also applied for a number of additional patentsin order to
protect Rambus technology.

(CX0887 at 1, CX0888 at 1).

1111. Attached to the June 17, 1996 withdrawal letter was alist of patentsissued or
assigned to Rambus. (CX0887 at 2; CX0888 at 2). The list contained no references to patent
applications, and was not a complete list of issued patents because the * 327 patent was not on the
list. (CX0888 at 2; Crisp, Tr. 3381, 3384; Diepenbrock, Tr. 6200). No one at Rambus informed
JEDEC about the * 327 patent, either before or after it issued on April 30, 1996. (Diepenbrock,
Tr. 6201-6202; Crisp, Tr. 3316).

1112. The date of the Rambus letter withdrawing from JEDEC, which omitted the * 327
patent pertaining to dual-edge clock technology (CX0887; CX0888) is the same as the Rambus
letter to outside patent counsel Lester Vincent seeking an enforcement readiness opinion with
respect to the * 327 patent. (CX0889 at 2).

1113. Earlier drafts of the JEDEC withdrawal letter contained language suggesting that
the attached list of issued Rambus patents was complete, including the following statements: “In
the spirit of full disclosure, Rambus Inc would like to bring to the attention of JEDEC all issued
U. S. patents held by Rambus Inc.” (CX0873 at 1) and “Thislist [of patents] is complete as of
thiswriting and follows below.” (CX0873 at 1; CX0874 at 1; Crisp, Tr. 3382-3383). Thefina
June 17, 1996, withdrawal |etter that was actually sent to JEDEC contained no such language.
(CX0887 at 1; CX0888 at 1; Crisp, Tr. 3383-3384).

1114. None of the patents listed in the attachment to the Junel7, 1996, withdrawal |etter
(CX0888 at 2) related to JEDEC work. (CX0887 at 2; Jacob, Tr. 5365-5366, 5501-5502). The
327 patent, which was not included in the list, did relate to JEDEC work on dual-edge clocking
technology. (Jacob, Tr. 5366-5367, 5545-5549, 5551-5555).

Rambus Foreign Patent Activity

1115. From the earliest days of the company, Rambus planned to pursue intellectual
property claims not only in the United States but in other countriesaswell. (CX0535 at 1 (1990
Rambus Business Plan: file a broad patent “in all mgor industrial nations’); id. at 4 (“The base
patent is being filed over the next several months in the European Patent Office, Israel, Korea,
Taiwan, Japan, Indiaand Canada.”)).

1116. During the time that Rambus was a JEDEC member, part of the work by Rambus

patent counsel Lester Vincent on behalf of Rambus involved work on foreign patent filings,
including counseling Rambus representatives with respect to the countries in which they should
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file patent applications. (Vincent, Tr. 7878-79; see CX1937 at 28). Thisincluded providing
Rambus with a chart listing countries currently or in the future expected to be involved in
semiconductor manufacturing, packaging and assembly and computer production, to help
Rambus in making foreign patent filing decisions. (CX1972 &t 1, 2).

1117. Rambusfiled an International Patent Application under the Patent Cooperation
Treaty (the PCT application) on April 16, 1991. (CX1454 at 1). The PCT application claimed
priority based on the Rambus ‘898 U.S. application. (CX1454 at 1). A PCT applicationisa
mechanism that permits an applicant to file with the World Intellectual Property Organization
(“WIPQ") an application based on a United States patent application, and thereafter enter the
patent registration process in various foreign countries within a specified period. (Vincent, Tr.
7883; see CX1948).

1118. Rambus also filed an application with the European Patent Office (*EPQO”). The
EPO is administrative mechanism for centralized examination of patent applications for various
European countries. (Vincent, Tr. 7885-86, 7894-97). Rambus pursued examination of patent
applications in this fashion in the United Kingdom, France, Germany and Italy. (Vincent, Tr.
7897; RX335).

1119. Rambus attempted to conform certain independent claims in the EPO application
to the amended claims being prosecuted in the United States. (Vincent, Tr. 7899).

1120. Asof approximately 1995, there were Rambus patent applications based on the
original Rambus ‘898 patent application pending with the EPO (Vincent, Tr. 7885-86), the
WIPO (Vincent, Tr. 7883), India(Vincent, Tr. 7882), Israel (Vincent, Tr. 7885), Japan (Vincent,
Tr. 7886-87) and Korea (Vincent, Tr. 7887). Asof that time, Rambus had also been issued a
patent in Taiwan based on the specification contained in the origina Rambus ‘ 898 patent
application. (Vincent, Tr. 7883-85). (See also CX1982).

1121. Complaint Counsel has limited information regarding the prosecution of Rambus's
foreign patents because Respondent has asserted attorney-client privilege with respect to work
involving foreign patent filings. (Vincent, Tr. 7879). There are over fifty communications
regarding Rambus' s foreign patent filings between 1991 and 1996 that were not produced to
Complaint Counsel because Respondent asserted the attorney-client privilege. (Steinberg Motion
In Limine, Attachment 9, Rambus Privilege Log Entries 114, 116-27, 129, 138-48, 150-51, 174-
76, 187-89, 239-47, 260-64, 619, 623, 631-32, 759, 1120, 1122-24, 1126-27, 1177).

C. Duringthe TimeThat It Was A JEDEC Member, Rambus Possessed United
States Patents Or Patent Applications That Read On The Four Relevant
JEDEC Standard Technologies At Issueln This Case.
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1122. Every patent that Rambus has asserted against SDRAM and DDR SDRAM
products in patent litigation resulted from continuation or divisional patent applications flowing
from the original ‘898 application. The asserted patents claim the benefit of the ‘898
application’s April 18, 1990 filing date. (First Stipulation, no. 22; Exhibit A to First Stipulation,
no. 22; Nusbaum Tr. 1506-1508; see also DX0014).

1123. Moreover, every patent that Rambus has asserted in patent litigation can trace its
lineage to one of two patent applicationsin the ‘898 family: either the 08/222,646 (*“*646”) or the
07/847,961 (“*961"). (First Stipulations, No. 22; Exhibit A to First Stipulations, No. 22;
Nusbaum Tr. 1506-1508; see also DX0014).

1124. Rambus was a member of JEDEC from December 1991 until June 1996. (CCFF
878, 1109). The ‘898, ‘646 and ‘961 applications were pending while Rambus was a member of
JEDEC. (First Stipulations, No. 22; Exhibit A to First Stipulations, No. 22; see also DX0014).

1 The Rambus ‘961 Patent Application Contained Claims Covering
Programmable CAS L atency and Programmable Burst Length.

1125. Rambus patent application 07/847,961 (the * 961 application) contained claims
covering, or that areasonable engineer could interpret as covering, the programmable burst
length and programmable CAS latency features of JEDEC-compliant SDRAMSs. (Nusbaum, Tr.
1540-72; Jacob, Tr. 5507-28).

1126. Rambusfiled the ‘961 application in the PTO on March 5, 1992. (Nusbaum, Tr.
1542; CX1504-019). Asfiled, the ‘961 application contained claims 95-105 of the origina 150
claims submitted with the * 898 parent patent application. (Nusbaum, Tr. 1542-43; CX1504-173-
175).

1127. The patent examiner issued afirst Office Action in the ‘961 application on
September 6, 1994. (Nusbaum, Tr. 1544; CX1504-208). In response to that Office Action,
Rambus submitted an Amendment on January 6, 1995, cancelling the original claims and adding
new ones. (Nusbaum, Tr. 1543-44; CX1504-216). The January 6, 1995, Amendment was
Rambus' s first change to the 961 application. (Nusbaum, Tr. 1544).

(A)  Claim 160 of the ‘961 Application

1128. Claim 160 of the ‘961 application recites:

[1] Inamemory storage system including a bus, a semiconductor
device

[2] having that [sic] is configurable by adevice that is external to
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the semiconductor device, comprising:

[3] at least one pin for coupling the semiconductor device to the
bus,; and

[4] at least one register operative to store information

[5] specifying a manner in which the semiconductor deviceisto
respond to transaction requests received from the bus,

[6] . . .wherein the information is received by the semiconductor
device from the bus when the semiconductor device is configured,
the semiconductor device storing the information received from the
buslinesin the register during configuration of the semiconductor
device

[7] and thereafter responding to transaction requests in the manner
specified by the information stored in the register.

(CX1504 at -221-22) (numbering added).

1129. An SDRAM compliant with Release 4 of the JEDEC SDRAM standard (JX0056)
contains each limitation of claim 160 of the ‘961 application. (Nusbaum, Tr. 1550-55).

1130. A reasonable engineer could construe claim 160 to cover both the programmable
CAS latency and the programable burst length features of an SDRAM compliant with Release 4
of the JEDEC SDRAM standard. (Jacob, Tr. 5507-17).

1131. A JEDEC-compliant SDRAM is a semiconductor device operating in a memory
storage system including abus. Therefore, it satisfies element [1] of claim 160. (JX0056at 1,
103, 134, 141; (Nusbaum, Tr. 1551; Jacob, Tr. 5509).

1132. A JEDEC-compliant SDRAM is configured by an external bus controller, such as
acentral processing unit (CPU). Therefore, it satisfies element [2] of claim 160. (JX0056 at
114-16; Nusbaum, Tr. 1552; Jacob, Tr. 5510).

1133. A JEDEC-compliant SDRAM has pins for connecting the SDRAM to the bus.
Therefore, it satisfies element [3] of claim 160. (JX0056 at 106, 141; Nusbaum, Tr. 1552;
Jacob, Tr. 5510).

1134. A JEDEC-compliant SDRAM contains a mode register that stores information.
Therefore, it satisfies element [4] of claim 160. (JX0056 at 114; (Nusbaum, Tr. 1552-53;
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Jacob, Tr. 5510-11).

1135. Theinformation stored in a JEDEC-compliant SDRAM’ s mode register specifies
burst length, burst type and latency mode. (JX0056 at 114). The burst length, burst type and
latency mode specify the manner in which the SDRAM responds to transaction requests, i.e.,
read and write requests. (JX0056 at 114-16, 120, 121). Therefore, a JEDEC-compliant SDRAM
satisfies element [5] of claim 160. (Nusbaum, Tr. 1553; Jacob, Tr. 5511-12).

1136. A JEDEC-compliant SDRAM receives burst length, burst type and latency
information from the bus and stores it in the mode register “after power-on and before normal
operation,” when the SDRAM is configured. (JOOX56 at 114). Therefore, it satisfies element [6]
of claim 160. (Nusbaum, Tr. 1543-54; Jacob, Tr. 5512).

1137. A JEDEC-compliant SDRAM responds to transaction requests (read and write
requests) in the manner specified by the burst type, burst length and latency information stored in
itsmode register. (JX0056 at 114, 120, 121). Therefore, it satisfies element [7] of claim 160.
(JX0056 at 114; Nusbaum, Tr. 1554-55; Jacob, Tr. 5512-13).

1138. Claim 160 of the ‘961 application contains no language requiring a device
identifier feature. (Nusbaum, Tr. 1561; Jacob, Tr. 5523).

1139. The*961 application does contain claims that recite a device identifier feature.
(CX1504 at 219-223; Nusbaum, Tr. 1562). For example, claim 161 recites “an identification
register” which stores “an identification number that uniquely identifies the semiconductor
device.” (CX1504 at 222). The fact that claim 161 contains this limitation suggests that claim
160 should not be interpreted to require a device identifier feature because proper dependant
claims (i.e., claim 161) should be understood as adding limitations to their independent claims
(i.e., claim 160). (Nusbaum, Tr. 1562; Fliesler, Tr. 8941).

(B) Claim 164 of the ‘961 Application
1140. Claim 164 of the ‘961 application recites:
[1] The semiconductor device of 160,
[2] wherein the register is an access-time register and the
information is a value indicative of an accesstime for the
semiconductor device, the semiconductor device being operative to

wait for the access time before using the bus

[3] inresponse to atransaction request specifying the
semiconductor device.

-172-



(CX1504-223) (numbering added).

1141. An SDRAM compliant with Release 4 of the JEDEC SDRAM standard (JX 0056)
contains each limitation of claim 164 of the ‘961 application. (Nusbaum, Tr. 1555).

1142. A reasonable engineer could construe claim 164 to cover the programmable CAS
latency features of an SDRAM compliant with Release 4 of the JEDEC SDRAM standard.
(Jacab, Tr. 5523-25).

1143. Because claim 164 is dependant upon claim 160, it includes the limitations of
claim 160. (Nusbaum, Tr. 1555). An SDRAM compliant with JEDEC release 4 satisfies the
limitations of claim 160, as explained above, and therefore satisfies element [1] of claim 164.
(Nusbaum, Tr. 1555).

1144. Paragraph 1144 is unused.

1145. A JEDEC-compliant SDRAM contains a mode register that specifiesthe CAS
latency, which satisfies claim 164's requirement for an “access-time register” and “avalue
indicative of an accesstime.” (JX0056 at 114). Therefore, the SDRAM satisfies element [2] of
claim 164. (Nusbaum, Tr. 1555; Jacob, Tr. 5524).

1146. A JEDEC-compliant SDRAM outputs data in response to a transaction request (a
read request) after waiting atime specified by the CAS latency. (JX0056 at 114, 121). A read
request specifiesthe SDRAM through the chip select line. (JX0056 at 21, 121). Therefore, the
SDRAM satisfies element [3] of claim 164. (Nusbaum, Tr. 1559-60; Jacob, Tr. 5524-25).

1147. Claim 164 of the ‘961 application contains no language requiring a device
identifier feature. (Nusbaum, Tr. 1562; Jacob, Tr. 5525).

(C) Claim 151 of the ‘961 Application
1148. Claim 151 of the ‘961 application recites:
A computer system comprising:
abusincluding bus lines for carrying data;
a bus master coupled to the bus; and

aplurality of semiconductor devices coupled to the bus, each
semiconductor device comprising:
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at least one register operative to store information specifying a
manner in which the semiconductor deviceisto respond to
transaction requests received from the bus,

wherein the bus master transmits the information to the
semiconductor device viathe bus lines of the bus when thebusis
configured,

the semiconductor device storing the information received from the
buslinesin the register during bus configuration and thereafter
responding to transaction requests according to the information
stored in the register.

(CX1504 at 218-19).

1149. A reasonable engineer could construe claim 151 of the ‘961 application to cover a
computer system incorporating an SDRAM that complied with Release 4 of the JEDEC SDRAM
standard (JX0056). (Jacob, Tr. 5526).

1150. A computer system incorporating an SDRAM that complied with Release 4 of the
JEDEC SDRAM standard (JX56) would contain every limitation of claim 151 of the ‘961 patent.
(Nusbaum, Tr. 1565-68).

1151. The limitation of claim 151 “at |east one register operative to store information
specifying a manner in which the semiconductor device is to respond to transaction requests ...”
issimilar to limitations of claim 160. A JEDEC compliant SDRAM would satisfy this limitation
in claim 151 for the same reasons it satisfies the similar limitation of claim 160. (Nusbaum, Tr.
1567-68).

1152. The scope of claim 151 is similar to the scope of claim 160 of the ‘961 application
in that claim 151 covers a computer system incorporating a memory storage system similar to
that recited in claim 160. (Jacob, Tr. 5526).

1153. Claim 151 contains no language referring to a device identifier feature. (CX1504-
218-19).

(D)  Claim 159 of the ‘961 Application

1154. Claim 159 of the ‘961 application recites:
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The computer system of 151, wherein the register is an access-time
register operative to store avalue indicative of an accesstime for
the semiconductor device, the semiconductor device being
operative to wait for the access time before using the busin
response to areguest specifying the semiconductor device.

(CX 1504 at 221).

1155. Claim 159 covers a JEDEC-compliant SDRAM used in a computer system.
(Nusbaum, Tr. 1570).

1156. The limitation of claim 159 requiring “an access-time register operative to store a
value indicative of an accesstime for the semiconductor device” issimilar to alimitation in
claim 164 of the ‘961 application. (Nusbaum, Tr. 1569-70). A JEDEC-compliant SDRAM
having a mode register which stores CAS latency information satisfies this limitation.
(Nusbaum, Tr. 1570).

1157. Claim 159 contains no language referring to a device identifier feature. (CX1504
at 221).

(E) Claim 165 of the ‘961 Application
1158. Claim 165 of the ‘961 application recites:

In computer system, a method for configuring operation of a
semiconductor device coupled to the bus,

coupling avalue to the bus by a bus master that it coupled to the
bus, the value specifying a manner in which the semiconductor
device isto respond to transaction requests after the semiconductor
deviceis configured; and

writing the value to aregister of the semiconductor device by the
semiconductor device.

(CX1504 at 223).
1159. Claim 165 of the ‘961 application covers the method by which a computer
system’ s bus master stores information in the mode register of a JEDEC-compliant SDRAM that

specifies the manner in which the SDRAM responds to transaction requests. (Nusbaum, Tr.
1570-71).
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1160. A reasonable engineer could conclude that claim 165 covers the method of storing
CAS latency information in the mode register of an SDRAM, as described Release 4 of the
JEDEC SDRAM standard. (Jacab, Tr. 5527).

1161. A reasonable engineer would conclude that claim 165 covers the method of
programming burst length as described Release 4 of the JEDEC SDRAM standard. (Jacob, Tr.
5527-28).

(F) Claim 168 of the ‘961 Application
1162. Claim 168 of the ‘961 Application recites:

The method of claim 165, wherein the value specifies value
specifies[sic] an access time for the semiconductor device,
the method comprising the further step of the
semiconductor device waiting for the access time before
using the bus to respond to a transaction request that
specifies the semiconductor device.

(CX 1504 at 224).

1163. Claim 168 covers the method used with a JEDEC-complaint SDRAM of
programming the CAS latency value in the SDRAM’ s mode register and having the
SDRAM wait the CAS latency period before using the bus. (Nusbaum, Tr. 1571-72).

2. The Rambus ‘490 Patent Application Contained Claims
Covering JEDEC-Compliant SDRAM.

1164. Rambus patent application no. 08/469,490 (the ‘490 application) contained
claims covering, or that a reasonable engineer could interpret as covering, a JEDEC-
compliant SDRAM, the use of such an SDRAM, and a computer system incorporating a
JEDEC-compliant SDRAM. (Nusbaum, Tr. 1573-1578; Jacob, Tr. 5528-32).

1165. Rambus filed the ‘490 application on June 6, 1995. (CX1504 at 246;
Nusbaum, Tr. 1572). The ‘490 application is a continuation of the ‘961 application.
(Nusbaum, Tr. 1572). Rambus filed claims 183-185 in the ‘490 application on June 23,
1995. (CX1504 at 258-271; Nusbaum, Tr. 1572-73).

(A) Claim 183 of the ‘490 Application

1166. Claim 183 of the ‘490 patent recites:
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[1] A computer system comprising:
abus; asemiconductor device coupled to the bus,

[2] the semiconductor device comprising an access-time
register operative to store a value indicative of an access
time for the semiconductor device;

[3] abusmaster coupled to the bus, the bus master
transmitting the value to the semiconductor device viathe
bus, the semiconductor device storing the value in the
access-time register,

[4] the semiconductor device thereafter being operative to
wait for the access time before using the bus in response to
arequest specifying the semiconductor device.

(CX1504 at 264-65) (numbering added).

1167. Claim 183 covers a computer system incorporating a JEDEC-compliant
SDRAM having programmable CAS latency. (Nusbaum, Tr. 1580-81). A reasonable
engineer could construe claim 183 of the ‘490 patent to cover a computer system using a
JEDEC-compliant SDRAM. (Jacob, Tr. 5528-30).

1168. A JEDEC-compliant SDRAM operates in a computer system having a bus.
Therefore a computer system incorporating a JEDEC-compliant SDRAM satisfies
element [1] of claim 183. (JX56 at 164; Jacob, Tr. 5529).

1169. A JEDEC-compliant SDRAM has a mode register which stores CAS
latency (accesstime) information. Therefore a computer system incorporating a JEDEC-
compliant SDRAM satisfies element [2] of claim 183. (JX56 at 114; Jacob, Tr. 5529).

1170. A JEDEC-compliant SDRAM has a mode register which stores CAS
latency (access time) information which it receives from a bus master over the bus.
Therefore a computer system incorporating a JEDEC-compliant SDRAM satisfies
element [3] of claim 183. (JX56 at 114; Jacob, Tr. 5529-30).

1171. A JEDEC-compliant SDRAM waits for the CAS latency time before using
the busin response to aread request. Therefore a computer system incorporating a
JEDEC-compliant SDRAM satisfies element [4] of claim 183. (JX56 at 114; Jacab, Tr.
5530).

1172. Claim 183 contains no limitation requiring a device identification feature.
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(CX1504 at 264-65; Nusbaum, Tr. 1575-77; Jacob, Tr. 5530-31).
(B) Claim 184 of the ‘490 Application
1173. Claim 184 of the ‘490 application recites:

[1] A semiconductor device having an accesstimethat is
programable, comprising:

[2] atleast one pin for coupling the semiconductor device
to a bus; and

[3] at least one access-time register operative to store a
value indicative of the access time for the semiconductor
device, wherein the value is received by the memory device
from the bus, the semiconductor device storing the value in
the access-time register,

[4] the semiconductor device thereafter being operative to
wait for the access time before using the bus in response to
arequest specifying the semiconductor device.

(CX1504 at 265) (numbering added).

1174. An SDRAM compliant with Release 4 of the JEDEC SDRAM standard
(JX56) contains each limitation of claim 184 of the ‘490 application. (Nusbaum, Tr.
1574-75). A reasonable engineer could construe claim 184 to cover the programmable
CAS latency feature of an SDRAM compliant with Release 4 of the JEDEC SDRAM
standard. (Jacob, Tr. 5531).

1175. A JEDEC-compliant SDRAM is a semiconductor device having an access
time, CASlatency, that is programable. Therefore, it satisfies element [1] of claim 184.
(JX56 at 114; (Nusbaum, Tr. 1574; Jacob, Tr. 5531).

1176. A JEDEC-compliant SDRAM has pins for connecting to the bus.
Therefore, it satisfies element [2] of claim 184. (JX56 at 141; Nusbaum, Tr. 1574).

1177. A JEDEC-compliant SDRAM has a mode register which storesa CAS
latency value received from the bus. Therefore, it satisfies element [3] of claim 184.
(JX56 at 114; Nusbaum, Tr. 1574-75).

1178. The CASlatency (access time) causes a JEDEC-compliant SDRAM to
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wait a specified time before using the bus in response to aread request. Therefore, the
SDRAM satisfies element [4] of claim 184. (JIX56 at 114; Nusbaum, Tr. 1574-75).

1179. Claim 184 contains no limitation requiring a device identification feature.
(CX1504 at 265; Nusbaum, Tr. 1577; Jacob, Tr. 5530-31).

(C) Claim 185 of the ‘490 Application
1180. Claim 185 of the ‘490 application recites:

A method for programming an access time of a
semiconductor device, comprising:

coupling avalue to a bus by a bus master that is coupled to
the bus, the value specifying an access time for the
semiconductor device,

the semiconductor device receiving the value from the bus;

writing the value to an access-time register of the
semiconductor device; and

the semiconductor device thereafter responding to
transaction request that specify the semiconductor device
by waiting the access time before using the bus.

(CX 1504 at 265-66).

1181. Claim 185 covers the method of programming the CAS latency valuein the
mode register of a JEDEC-compliant SDRAM that is inherent in the operation of the
SDRAM. Therefore, claim 185 cover the use of an SDRAM compliant with Release 4 of
the JEDEC SDRAM standard. (Nusbaum, Tr. 1576-77). A reasonable engineer could
construe claim 185 to cover the use of the programmable CAS latency feature of a
JEDEC-compliant SDRAM. (Jacob, Tr. 5531-32).

1182. Claim 185 contains no limitation requiring a device identification feature.
(CX1504 at 265-66; Nusbaum, Tr. 1576-77; Jacab, Tr. 5530-31).

3. The Rambus ‘692 Patent Application Contained Claims

Covering A Phase-L ock Loop Incorporated Into JEDEC-
Compliant SDRAM.
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1183. Rambus patent application 07/847,692 (the * 692 application) contained
claims covering, or that a reasonable engineer could interpret as covering, a phase lock
loop (PLL) incorporated into a JEDEC-complaint SDRAM. (Nusbaum, Tr. 1582-95;
Jacob, Tr. 5533-41).

1184. Rambusfiled the ‘692 application in the PTO on March 5, 1992 as a
divisional application of the ‘898 application. (CX1502-177; Nusbaum, Tr. 1582). As
filed, the ‘692 application contained claims 73-81 of the original 150 claims submitted
with the ‘898 parent patent application. (CX1502 at 194; Nusbaum, Tr. 1583). However,
on June 28, 1993, Rambus filed a Preliminary Amendment in which it canceled claims
73-81 and added new claims 151-165. (CX1504 at 205-213; Nusbaum, Tr. 1584).

(A)  Claim 151 of the ‘692 Application
1185. Claim 151 of the ‘692 application, as submitted on June 28, 1993, recited:
[1] A memory device residing on a single substrate, comprising:
[2] (A) amemory array for storing data at addresses;

[3] (B) aclock signal receiving circuit coupled to receive an
external clock signal for generating alocal clock signal for
performing memory operations with respect to the memory array;

[4] (C) aphaselocked loop (PLL) coupled to the clock signal
receiving circuit and the memory array for providing avariable
delay to the local clock signal such that the delayed local clock
signal is synchronized with the external clock signal received by
the clock signal receiving circuit.

(CX1502 at 208) (numbering added).

1186. On September 14, 1994, NEC Corporation made a proposal to JEDEC Committee
42.3 that the SDRAM standard incorporate an on-chip PLL. (JX0021 at 1, 91). The proposal
demonstrates the use of a PLL on an SDRAM chip to synchronize an external clock (indicated
as CLK) and the internal clock (indicated as ICLK). (JX0021 at 91; Nusbaum, Tr. 1587-88;
Jacob, Tr. 5533-34).

1187. A JEDEC-compliant SDRAM that incorporated the NEC on-chip PLL proposal
would contain each limitation of claim 151 of the ‘692 application as set forth in the June 23,
1993 amendment. (Nusbaum, Tr. 1589-93). A reasonable engineer could construe the June
1993 version of claim 151 to cover a JEDEC-compliant SDRAM including a PLL circuit as set
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forth in the September 1994 NEC proposal. (Jacob, Tr. 5535).

1188. A JEDEC-compliant SDRAM isamemory device residing on a single substrate.
Therefore it satisfies element [1] of claim 151. (Jacob, Tr. 5536; Nusbaum, Tr. 1590).

1189. A JEDEC-compliant SDRAM includes a memory array for storing data at
addresses. Therefore, it satisfies element [2] of claim 151. (Jacob, Tr. 5536-37; Nusbaum, Tr.
1590).

1190. A JEDEC-compliant SDRAM including aPLL circuit as set forth in the
September 1994 NEC proposal will include “aclock signal receiving circuit” asindicated by the
triangle labeled “receiver” in the proposal. The receiver circuit generates alocal, internal clock
signa, ICLK. (JX0021 at 91, Jacob, Tr. 5537-38). Thelocal clock signal is coupled to the
memory array through the output driver that drives data onto the bus, thereby performing
memory operations. (JX0021 at 91; Jacob, Tr. 5538). Therefore, a JEDEC-compliant SDRAM
including aPLL circuit as set forth in the September 1994 NEC proposal satisfies element [3] of
claim 151. (Jacob, Tr. 5538; Nusbaum, Tr. 1590-91).

1191. A JEDEC-compliant SDRAM including aPLL circuit as set forth in the
September 1994 NEC proposal will include aPLL which is coupled to the clock signal and to
the memory array through the output driver. The PLL delaysthelocal clock signal in order to
synchronize it with the external clock signal. Therefore, an SDRAM including the PLL
proposal satisfies element [4] of claim 151. (JX0021 at 91; Jacob, Tr. 5538-39; Nusbaum, Tr.
1591-92).

1192. On October 23, 1995, Rambus submitted an amendment to the PTO making
minor changes to claim 151, including adding alimitation to the end of claim 151 reciting
“wherein the memory array, the clock signal receiving circuit and the PLL all resdeon asingle
semiconductor substrate.” (CX1502 at 233-34; Nusbaum, Tr. 1585-86). The amendmentsto
claim 151 did not significantly change the meaning of the claim. (Jacob, Tr. 5540-41,
Nusbaum, Tr. 1593).

1193. A JEDEC-compliant SDRAM that incorporated the September 1994 NEC on-
chip PLL proposal would contain each limitation of claim 151 of the ‘692 application as set
forth in the October 23, 1995 amendment. (Nusbaum, Tr. 1589-92). An engineer could
reasonably construe the October 1995 version of claim 151 to cover a JEDEC-compliant
SDRAM including aPPLL circuit as set forth in the September 1994 NEC proposal. (Jacob, Tr.
5540-41).

(B) Claim 152 of the ‘692 Application

1194. Rambus submitted claim 152 of the * 692 application to the PTO on June 23,
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1993. Claim 152, which is dependent on claim 151 adds the limitation that “the memory array
is adynamic random access memory (DRAM).” (CX1502 at 208).

1195. Because a JEDEC-compliant SDRAM isa DRAM, claim 152 covers an SDRAM
incorporating the NEC on-chip PLL proposal. (Nusbaum, Tr. 1592).

(C) Claim 166 and 167 of the ‘692 Application

1196. Inthe October 23, 1995 amendment, Rambus added claims 166 and 167 to the
‘692 application. (CX1502 at 233-34). Claim 166 recites “acomputer system, comprising: (A)
abus; (B) abus master coupled to the bus’ and a*memory device” having the same features as
recited in claim 151 of the ‘692 application. (CX1502 at 234).

1197. Claim 167 is dependent on claim 166. Claim 167 requires that the memory array
be “a dynamic random access memory (DRAM).” (CX1502 at 235).

1198. Claims 166 and 167 cover acomputer system using a JEDEC-compliant SDRAM
incorporating the September 1994 NEC on-chip PLL proposal. (Nu