
IN THE UNITED STATES DISTRICT COURT 
FOR THE EASTERN DISTRICT OF TEXAS 

MARSHALL DIVISION 

 
RAMPART ASSET MANAGEMENT LLC, 
 

Plaintiff, 
 

v. 
 
TEXAS INSTRUMENTS, INC., 
 

Defendant. 

§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
 

 
Case No.  
 
JURY TRIAL DEMANDED 
 

 

COMPLAINT FOR PATENT INFRINGEMENT 

 Plaintiff Rampart Asset Management LLC (“Rampart” or “Plaintiff”) for its Complaint 

against Defendant Texas Instruments, Inc., (“Defendant”) alleges as follows: 

THE PARTIES 

1. Rampart is a limited liability company organized and existing under the laws of the 

State of Texas, with its principal place of business located at 133 East Tyler Street, Longview, 

Texas, 75601. 

2. Upon information and belief, Defendant Texas Instruments, Inc. (“TI”) is a publicly 

traded corporation organized and existing under the laws of the State of Delaware, with its 

principal place of business located at 12500 TI Boulevard, Dallas, Texas 75243. 

3. On information and belief, TI is a technology company in the business of 

researching, developing, making, using, and selling semiconductor products, including the TI-

branded products accused of infringement in this case by Rampart (the “Accused Products” 

defined below). 
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JURISDICTION 

4. This is an action for patent infringement arising under the patent laws of the United 

States, 35 U.S.C. §§ 1, et seq.  This Court has jurisdiction over this action pursuant to 28 U.S.C. 

§§ 1331 and 1338(a) and 1367.  

5. This Court has personal jurisdiction over the Defendant consistent with the 

requirements of the Due Process Clause of the United States Constitution and the Texas Long Arm 

Statute.  Defendant TI has its principal place of business in Dallas, Texas, where it employs more 

than 20,000 employees.  

6. TI has, thereby, committed acts of direct infringement in the United States and in 

this District in violation of Rampart’s intellectual property rights.  

7. Venue is proper in this Judicial District pursuant to 28 U.S.C. §§ 1391(b) and 

1400(b) because Defendant is subject to personal jurisdiction in this District, has committed acts 

of patent infringement in this District, and has a regular and established place of business in this 

District, including at least a commercial manufacturing facility located at 6412 U.S. Highway 75, 

Sherman, Texas, 75090.  In addition to its existing facilities in this District, Texas Instruments has, 

upon information and belief, commenced its construction activities with respect to a new $30 

billion chip manufacturing facility also located in this District.  Further, upon information and 

belief, Defendant has previously admitted or not contested proper venue in this District in other 

patent infringement actions.  

PATENTS-IN-SUIT 

8. On June 14, 2016, the United States Patent and Trademark Office duly and legally 

issued U.S. Patent No. 9,367,248 (the “’248 Patent”) entitled “Memory Component with Pattern 
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Register Circuitry to Provide Data Patterns for Calibration.”  A true and correct copy of the ’248 

Patent is attached as Exhibit A.    

9. On August 1, 2017, the United States Patent and Trademark Office duly and legally 

issued U.S. Patent No. 9,721,642 (the “’642 Patent”) entitled “Memory Component with Pattern 

Register Circuitry to Provide Data Patterns for Calibration.”  A true and correct copy of the ’642 

Patent is attached as Exhibit B.   

10. On January 29, 2019, the United States Patent and Trademark Office duly and 

legally issued U.S. Patent No. 10,192,609 (the “’609 Patent”) entitled “Memory Component with 

Pattern Register Circuitry to Provide Data Patterns for Calibration.”  A true and correct copy of 

the ’609 Patent is attached as Exhibit C.   

11. On May 29, 2007, the United States Patent and Trademark Office duly and legally 

issued U.S. Patent No. 7,225,311 (the “’311 Patent”) entitled “Method and Apparatus for 

Coordinating Memory Operations Among Diversely-Located Memory Components.”  A true and 

correct copy of the ’311 Patent is attached as Exhibit D.   

12. On July 3, 2012, the United States Patent and Trademark Office duly and legally 

issued U.S. Patent No. 8,214,616 (the “’616 Patent”) entitled “Memory Controller Device Having 

Timing Offset Capability.”  A true and correct copy of the ’616 Patent is attached as Exhibit E.   

13. On June 25, 2013, the United States Patent and Trademark Office duly and legally 

issued U.S. Patent No. 8,472,511 (the “’511 Patent”) entitled “Selectable-Tap Equalizer.” A true 

and correct copy of the ’511 Patent is attached as Exhibit F.  

14. Rampart is the sole and exclusive owner of all right, title, and interest in the’248 

Patent, the ’642 Patent, the ’609 Patent, the ’311 Patent, the ’616 Patent, and the ’511 Patent, 

(collectively, the “Patents-in-Suit”), and holds the exclusive right to take all actions necessary to 

Case 2:22-cv-00024-JRG-RSP   Document 1   Filed 01/21/22   Page 3 of 80 PageID #:  3



4 

enforce its rights to the Patents-in-Suit, including the filing of this patent infringement lawsuit.  

Rampart also has the right to recover all damages for past, present, and future infringement of the 

Patents-in-Suit and to seek injunctive relief as appropriate under the law.   

15. Rampart has at all times complied with the marking provisions of 35 U.S.C. § 287 

with respect to the Patents-in-Suit. 

FACTUAL ALLEGATIONS 

16. The Patents-in-Suit generally cover systems and methods for coordinating memory 

operations and providing data patterns for calibration of memory systems. 

17. The ’248 Patent generally relates to the field of digital circuits and, more 

particularly, to an apparatus and method for phase adjustment and memory device signaling 

systems.  The technology described in the ’248 Patent was developed by Craig E. Hampel, Richard 

E. Perego, Stefanos Sidiropoulos, Ely K. Tsern, and Frederick A. Ware.  By way of example, this 

technology is implemented today in memory systems that adjust the phase of data signals to 

compensate for phase offset variations between  devices during normal operation. 

18. The ’642 Patent generally relates to the field of digital circuits and, more 

particularly, to an apparatus and method for phase adjustment and memory device signaling 

systems.  The technology described in the ’642 Patent was developed by Craig E. Hampel, Richard 

E. Perego, Stefanos Sidiropoulos, Ely K. Tsern, and Frederick A. Ware.  By way of example, this 

technology is implemented today in memory systems that adjust the phase of data signals to 

compensate for phase offset variations between  devices during normal operation. 

19. The ’609 Patent generally relates to the field of digital circuits and, more 

particularly, to an apparatus and method for phase adjustment and memory device signaling 

systems.  The technology described in the ’609 Patent was developed by Craig E. Hampel, Richard 
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E. Perego, Stefanos Sidiropoulos, Ely K. Tsern, and Frederick A. Ware.  By way of example, this 

technology is implemented today in memory systems that adjust the phase of data signals to 

compensate for phase offset variations between  devices during normal operation. 

20. The ’311 Patent generally relates to information storage and retrieval and, more 

specifically, to coordinating memory operations among diversely-located memory components.  

The technology described in the ’311 Patent was developed by Frederick A. Ware, Ely K. Tsern, 

Richard E. Perego, and Craig E. Hampel.  By way of example, this technology is implemented 

today in memory systems that configure multiple memory components to account for address bus 

and data bus propagation delays. 

21. The ’616 Patent generally relates to information storage and retrieval and, more 

specifically, to coordinating memory operations among diversely-located memory components.  

The technology described in the ’616 Patent was developed by Frederick A. Ware, Ely K. Tsern, 

Richard E. Perego, and Craig E. Hampel.  By way of example, this technology is implemented 

today in memory systems that configure multiple memory components to account for address bus 

and data bus propagation delays. 

22. The ’511 Patent generally relates to high speed signaling within and between 

integrated circuit devices and, more particularly, to reducing latent signal distortions in high speed 

signaling systems.  The technology described in the ’511 Patent was developed by Jared L. Zerbe, 

Vladimir M. Stojanovic, and Fred F. Chen.  By way of example, this technology is implemented 

today in memory systems that perform iterative testing of signal wires and use pass/fail to correctly 

set a parameter during initialization. 

23. TI has infringed and is continuing to infringe one or more of the Patents-in-Suit by 

making, using, selling, offering to sell, and/or importing, and by actively inducing others to make, 
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use, sell, offer to sell, and/or import memory controllers that support one or more of the DDR3, 

DDR3L, and DDR4 (the “Accused Products”).  Such products include, but are not limited to, the 

TI DRA780, DRA781, DRA782, DRA783, DRA784, DRA785, DRA786, DRA787, DRA788, 

TMS320C6655, TMS320C6657, 66AK2G12, 66AK2H06, 66AK2H12, 66AK2H14, DRA744P, 

DRA745P, DRA746P, DRA750P, DRA751P, DRA752P, DRA754P, DRA755P, DRA756P, 

DRA710, DRA712, DRA714, DRA716, DRA724, DRA722, DRA725, DRA767P, DRA77xP, 

DRA790, DRA791, DRA793, DRA797, TDA2P-ABZ, TDA2P-ACD, TDA2EG-17, TDA2EG, 

TDA2EGABC, TDA2HF, TDA2SX, TDA2SG, TDA2SA, TDA2HG, TDA2HV, TDA2LF, 

AM4372, AM4376, AM4377, AM4378, AM4379, AM5748, AM5749, AM5706, AM5708, 

AM5716, AM5718, AM5726, AM5728, AM5729, AM6441, AM6442, AM6421, AM6412, and 

AM6411 Sitara Processors  

COUNT I 
(Infringement of the ’248 Patent) 

24. Paragraphs 1 through 23 are incorporated by reference as if fully set forth herein. 

25. Rampart has not licensed or otherwise authorized Defendant to make, use, offer for 

sale, sell, or import any products that embody the inventions of the ’248 Patent. 

26. Defendant has and continues to directly infringe the ’248 Patent, either literally or 

under the doctrine of equivalents, without authority and in violation of 35 U.S.C. § 271, by making, 

using, offering to sell, selling, and/or importing into the United States the Accused Products 

including, but not limited to, products supporting DDR4 external memories, such as the TI 

AM6442, AM6441, AM6421, AM6412, and AM6411 Sitara Processors. 

27. For example, Defendant has and continues to directly infringe at least Claim 1 of 

the ’248 Patent by making, using, offering to sell, selling, and/or importing into the United States 

products that include a memory controller that complies with the DDR4 standard.  For example, 
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the TI AM6442 processor includes DDR4 memory controllers capable of controlling a memory 

system consisting of DDR4 SDRAM memory integrated circuits, each of which is compliant with 

the JEDEC standard JESD79-4, as shown by the AM64x Sitara Processors Datasheet, SPRSP56B, 

dated August 2021, p.5: 

 

 

AM64x Sitara Processors Datasheet, SPRSP56B, August 2021, p. 1. 
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AM64x Sitara Processors Datasheet, SPRSP56B, August 2021, p. 7. 

28. The required characteristics of DDR4 memories and memory systems and, 

therefore, of DDR4 memory controllers and their encompassing integrated circuits are defined by 

JEDEC in a collection of publicly available standards.  In particular, standard JESD79-4 is the 

standard defining DDR4 SDRAMs, and JESD79-4D is the latest version of that standard, dated 

July 2021: 

 

JESD79-4D, p. 1. 

29. The Accused Products including DDR4 memory controllers include a first circuit 

to transmit commands to the memory component, the commands including a read command that 

specifies data to be accessed from a memory core of the memory component.  DDR4 SDRAM 

memory controllers, including the TI AM6442 processor, include a first circuit which is a driver 

circuit that sends commands to the DDR4 SDRAM using certain pins (e.g., DDR0_RAS_n, 

DDR0_CAS_n, and DDR0_WE_n).  One such command is a read command that specifies the data 

to be accessed from a memory core.  
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AM64x Sitara Processors Datasheet, SPRSP56B, August 2021, p. 74. 

JESD79-4 calls these signals at the DDR4 SDRAMs RAS_n/A16, CAS_n/A15, and WE_n/A14. 

 
… 

 

JESD79-4D p. 5. 
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JESD79-4D, p. 29. 

Among the commands that DDR4 SDRAMs can respond to are Read commands.  A Read 

command is provided to a DDR4 SDRAM by sending a command in which ACT_n is H, 

RAS_n/A16 is H, CAS_n/A15 is L, and WE_n/A14 is H, where H and L represent voltage levels 

representing logic states, as defined in Section 8 of JESD79-4.  A Read command presented to a 

DDR4 SDRAM causes it to convey an addressed memory location to its pins for conveyance to 

the memory controller, as described in Section 4.24 of JESD79-4. 
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JESD79-4D, p. 96. 

The DDR4 SDRAMs have a memory core consisting of 16 banks.  Read operations are burst 

oriented, beginning at a selected location within the memory code: 

 

JESD79-4D, p. 11. 

30. Additionally, the Accused Products including DDR4 memory controllers, including 

the TI AM6442 processor, include a second circuit to receive data sent by the memory component 

via an external bus, the data sent by the memory component in response to the read command.  A 

read command presented to a DDR4 SDRAM causes the DDR4 SDRAM to convey an addressed 
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memory location to its pins for conveyance to the memory controller, as described in Section 4.24 

of JESD79-4.  

 

JESD79-4D, p. 96. 

The DQ lines are defined as Data Input/Output lines that bi-directionally carry data into and out of 

the DRAM.  For Read commands, the data is output on the DQ lines and conveyed on an external 

bus comprised of signal traces to the memory controller.  The DQ pins of the DDR4 SDRAMs are 

connected to DDR0_DQ pins via said external bus.  

 

JESD79-4D, p. 6. 
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AM64x Sitara Processors Datasheet, SPRSP56B, August 2021, pp. 74-75. 
 

These pins located in the DDR4 SDRAM Memory Interface within the Accused Products, 

including the AM6442 processor, necessarily have a second circuit to receive the data being sent 

from the memory component as a result of a Read command. 

31. Additionally, the Accused Products including DDR4 memory controllers, including 

the TI AM6442 processor, include calibration circuitry, operable during calibration, to receive at 

least a first data pattern and a second data pattern from the memory component.  DDR4 SDRAMs 

include a calibration mode called DQ Read Training.  Read Training is performed as part of power-

up initialization: 

 
 

 

JESD79-4D, pp. 11-12. 
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32. Read DQ Training is the mechanism by which the DDR4 memory controllers, 

including the TI AM6442, adjust their receive timing to reliably capture read data from the memory 

components.  The circuitry in the DDR4 memory controller coupled to the DQ receivers that 

calibrates the DQ receivers is the claimed calibration circuitry.  

33. Additionally, the Accused Products including DDR4 memory controllers include 

pattern register circuitry.  In DDR4 SDRAMs the Multi-Purpose Register (MPR) is a collection of 

4-four 8-bit registers that provide the data source for DQ Training data patterns. 

  

JESD79-4D, p. 43. 

The contents of at least two of the MPRs are the first data pattern and the second data pattern in 

the memory component.  The MPR functional unit, including the two MPRs, is thus the pattern 

register circuitry.  Mode register 3 (MR3) in the DDR4 SDRAMs is used to control the 

programming of the MPR registers:  
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JESD79-4D, p. 43. 

The command that sets the MR3 mode register A2 bit to 1 to direct dataflow to be to and from the 

MPR from and onto the DQ pins is a precursor to the read command that causes the contents of 

the MPR to flow onto DQ pins of the DDR4 SDRAM.  In DQ Training, the memory controller 

can use the default values of the different MPR registers, or program them to other values.  These 

values are communicated from the DDR4 SDRAM memory components to the memory controller 

on the DQ external bus as a result of MPR Read operations:  
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JESD79-4D, p. 44. 

 

JESD79-4D, p. 44. 

 

JESD79-4D, p. 44. 
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JESD79-4D, p. 45. 

Once the MR3 A2 bit is set to 0, a selected one of the first data pattern and the second data pattern 

is transmitted by the memory component from an MPR register onto the external bus in response 

to a RD (Read) command.  Once such command is, illustrated above, being provided to the 

memory component at time Tb0.  

34. Defendant has and continues to indirectly infringe one or more claims of the ’248 

Patent by knowingly and intentionally inducing others, including TI customers and end-users, to 

directly infringe, either literally or under the doctrine of equivalents, by making, using, offering to 

sell, selling, and/or importing into the United States the Accused Products.  

35. Defendant, with knowledge that these products, or the use thereof, infringe the ’248 

Patent at least as of the date of this Complaint, knowingly and intentionally induced, and continues 
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to knowingly and intentionally induce, direct infringement of the ’248 Patent by providing these 

products to end-users for use in an infringing manner.   

36. Rampart has suffered damages as a result of Defendant’s direct and indirect 

infringement of the ’248 Patent in an amount to be proved at trial. 

37. Rampart has suffered, and will continue to suffer, irreparable harm as a result of 

Defendant’s infringement of the ’248 Patent for which there is no adequate remedy at law, unless 

Defendant’s infringement is enjoined by this Court. 

COUNT II 
(Infringement of the ’642 Patent) 

38. Paragraphs 1 through 23 are incorporated by reference as if fully set forth herein. 

39. Rampart has not licensed or otherwise authorized Defendant to make, use, offer for 

sale, sell, or import any products that embody the inventions of the ’642 Patent. 

40. Defendant has and continues to directly infringe the ’642 Patent, either literally or 

under the doctrine of equivalents, without authority and in violation of 35 U.S.C. § 271, by making, 

using, offering to sell, selling, and/or importing into the United States the Accused Products 

including, but not limited to, products supporting DDR4 external memories, such as the TI 

AM6442, AM6441, AM6421, AM6412, and AM6411 Sitara Processors. 

41. For example, Defendant has and continues to directly infringe at least Claim 1 of 

the ’642 Patent by making, using, offering to sell, selling, and/or importing into the United States 

products that include a memory controller that complies with the DDR4 standard.  For example, 

the TI AM6442 includes DDR4 external memory controllers capable of controlling a memory 

system consisting of DDR4 SDRAMs, each of which is compliant with the JEDEC standard 

JESD79-4, as shown by the AM64x Sitara Processors Datasheet, SPRSP56B (dated August, 2021) 

p.5: 
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AM64x Sitara Processors Datasheet, SPRSP56B, August 2021, page 1. 

 

AM64x Sitara Processors Datasheet, SPRSP56B, August 2021, page 7. 
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42. The required characteristics of DDR4 memories and memory systems and, 

therefore, of DDR4 memory controllers and their encompassing integrated circuits are defined by 

JEDEC in a collection of publicly available standards.  In particular, standard JESD79-4 is the 

standard defining DDR4 SDRAMs, and JESD79-4D is the latest version of that standard, dated 

July 2021.   

 

JESD79-4D page 1. 

43. The Accused Products including DDR4 memory controllers, including the TI 

AM6442, include a first circuit to transmit commands to the memory component, the commands 

including a Read command that specifies data to be accessed from a memory core of the memory 

component.  DDR4 SDRAM memory controllers, including the TI AM6442 processor, include a 

first circuit, which is a driver circuit that sends commands to the DDR4 SDRAMs by outputting 

signals onto command pins DDR0_RAS_n, DDR0_CAS_n, and DDR0_WE_n: 

 

AM64x Sitara Processors Datasheet, SPRSP56B, August 2021, p. 74. 

JESD79-4 refers to these signals at the DDR4 SDRAMs, as RAS_n/A16, CAS_n/A15, and 

WE_n/A14. 
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JESD79-4D p. 5. 

 

JESD79-4D, p. 29. 

Case 2:22-cv-00024-JRG-RSP   Document 1   Filed 01/21/22   Page 21 of 80 PageID #:  21



22 

44. The Accused Products including DDR4 memory controllers include circuits that 

drive these command signals toward the DDR4 SDRAMs.  Among the commands that DDR4 

SDRAMs can respond to are Read commands.  A Read command is provided to a DDR4 SDRAM 

by sending a command in which ACT_n is H, RAS_n/A16 is H, CAS_n/A15 is L, and WE_n/A14 

is H, where H and L represent voltage levels representing logic states, as defined in section 8 of 

JESD79-4.  A Read command presented to a DDR4 SDRAM causes it to convey an addressed 

memory location to its pins for conveyance to the memory controller, as described in Section 4.24 

of JESD79-4: 

 

JESD79-4D, p. 96. 

The DDR4 SDRAMs have a memory core consisting of 16 banks.  Read operations are burst 

oriented, beginning at a selected location within the memory code:  
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JESD79-4D, pg. 11. 

45. Additionally, the Accused Products including DDR4 memory controllers, including 

the TI AM6442, include a second circuit to receive data sent by the memory component via an 

external bus, the data sent by the memory component in response to the Read command.  A Read 

command presented to a DDR4 SDRAM by DDR4 SDRAM memory controllers, causes the 

DDR4 SDRAM to convey an addressed memory location to its pins for conveyance to the memory 

controller, as described in Section 4.24 of JESD79-4.  The Accused Products, including the TI 

AM6442, necessarily have a second circuit to receive the data being sent from the memory 

component as a result of a Read command. 
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JESD79-4D, p. 96. 

The DQ lines are defined as Data Input/Output lines that bi-directionally carry data into and out of 

the DRAM.  For Read commands, the data is output on the DQ lines and conveyed on an external 

bus comprised of signal traces to the memory controller.  The DQ pins of the DDR4 SDRAMs are 

connected to DDR0_DQ pins via said external bus.  These pins in the DDR SDRAM Memory 

Interface necessarily have circuitry within the AM6442 processor to receive the data being sent 

from the memory component as a result of a read command.  This circuitry is the second circuit.  

 

JESD79-4D, p. 6. 
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AM64x Sitara Processors Datasheet, SPRSP56B, August 2021, pp. 74-75. 

46. Additionally, the Accused Products including DDR4 memory controllers, including 

the TI AM6442, include calibration circuitry, operable during calibration, to receive from the 

memory component, in response to one of the commands, a pattern selected from at least one of a 

first data pattern and a second data pattern and to, based on the selected pattern, adjust a timing of 

a timing reference signal for sampling the data at the second receive circuit, wherein the timing of 

the timing reference signal is initially set using an initial calibration sequence and then updated 

during one or more subsequent calibration sequences.  DDR4 SDRAMs include a calibration mode 

called DQ Read Training (also known as Read Leveling).  Read Training is performed as part of 

power-up initialization: 
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JESD79-4D, pp. 11-12. 

47. Read DQ Training is the mechanism by which the DDR4 memory controllers, 

including the TI AM6442, adjust their receive timing to reliably capture read data from the memory 

components.  The circuitry in the DDR4 memory controller coupled to the DQ receivers that 

calibrates the DQ receivers is the claimed calibration circuitry. 

48. Additionally, the Accused Products including DDR4 memory controllers include 

pattern register circuitry.  The Multi-Purpose Register (MPR) is a collection of 4-four 8-bit 

registers that provide the data source for DQ Training data patterns.   

 

JESD79-4D, p. 43. 

The contents of at least two of the MPRs are the first data pattern and the second data pattern in 

the memory component.  Mode register 3 (MR3) in the DDR4 SDRAMs is used to control the 

programming of the MPR registers: 
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JESD79-4D, p. 43. 

The command that sets the MR3 mode register A2 bit to 1 to direct dataflow to and from the MPR 

from and onto the DQ pins is a precursor to the Read command that causes the contents of the 

MPR to flow onto DQ pins of the DDR4 SDRAM.   

49. In DQ Training, the memory controller can use the default values of the different 

MPR registers, or program them to other values.  These values are communicated from the DDR4 

SDRAM memory components to the memory controller on the DQ external bus as a result of MPR 

Read operations: 
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JESD79-4D, p. 44. 

 

JESD79-4D, p. 44. 

 

JESD79-4D, p. 44. 
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JESD79-4D, p. 45. 

Once the MR3 A2 bit is set to 0, a selected one of the first data pattern and the second data pattern 

is transmitted by the memory component from an MPR register onto the external bus in response 

to a RD (read) command.  Once such command is, illustrated above, being provided to the memory 

component at time Tb0. 

51. Additionally, the Accused Products including DDR4 memory controllers, including 

the TI AM6442, include DQ Training to adjust a timing of a timing reference signal for sampling 

the data at the second receive circuit.  The MPR data sequences are used during the DQ Training 

(Read Leveling) phase of initialization of a DDR4 memory subsystem.  The timing reference signal 

in need of adjustment during initialization is the delay of the edges in the DQS signal to place them 

in the center of the eye of the DQ data signals so that the delayed DQS signals can reliably be used 

to sample the incoming read data from the DDR4 SDRAMs. 
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52. Defendant has and continues to indirectly infringe one or more claims of the ’642 

Patent by knowingly and intentionally inducing others, including TI customers and end-users, to 

directly infringe, either literally or under the doctrine of equivalents, by making, using, offering 

to sell, selling, and/or importing into the United States the Accused Products. 

53. Defendant, with knowledge that these products, or the use thereof, infringe the ’642 

Patent at least as of the date of this Complaint, knowingly and intentionally induced, and continues 

to knowingly and intentionally induce, direct infringement of the ’642 Patent by providing these 

products to end-users for use in an infringing manner.   

54. Rampart has suffered damages as a result of Defendant’s direct and indirect 

infringement of the ’642 Patent in an amount to be proved at trial. 

55. Rampart has suffered, and will continue to suffer, irreparable harm as a result of 

Defendant’s infringement of the ’642 Patent, for which there is no adequate remedy at law, unless 

Defendant’s infringement is enjoined by this Court. 

COUNT III 
(Infringement of the ’609 Patent) 

57. Paragraphs 1 through 23 are incorporated by reference as if fully set forth herein. 

58. Rampart has not licensed or otherwise authorized Defendant to make, use, offer for 

sale, sell, or import any products that embody the inventions of the ’609 Patent. 

59. Defendant has and continues to directly infringe the ’609 Patent, either literally or 

under the doctrine of equivalents, without authority and in violation of 35 U.S.C. § 271, by making, 

using, offering to sell, selling, and/or importing into the United States the Accused Products 

including, but not limited to, products supporting DDR4 external memories, such as the TI 

AM6442, AM6441, AM6421, AM6412, and AM6411 Sitara Processors. 
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60. For example, Defendant has and continues to directly infringe at least Claim 1 of 

the ’609 Patent by making, using, offering to sell, selling, and/or importing into the United States 

products that include a memory controller that complies with the DDR4 standard.  For example, 

the Accused Products, including the TI AM6442 includes DDR4 external memory controllers 

including a controller capable of controlling a memory system consisting of DDR4 SDRAMs, each 

of which is compliant with the JEDEC standard JESD79-4, as shown by the AM64x Sitara 

Processors Datasheet, SPRSP56B (August 2021, p.5): 

 

  

AM64x Sitara Processors Datasheet, SPRSP56B, August 2021, p. 1. 
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AM64x Sitara Processors Datasheet, SPRSP56B, August 2021, p. 7. 

61. The required characteristics of DDR4 memories and memory systems and therefore 

of DDR4 memory controllers and their encompassing integrated circuits are defined by JEDEC in 

a collection of publicly available standards.  In particular, standard JESD79-4 is the standard 

defining DDR4 SDRAMs, and JESD79-4D is the latest version of that standard, dated July 2021: 

 

JESD79-4D page 1. 

62. The Accused Products including DDR4 memory controllers, including the TI 

AM6442 processor, include a first circuit to transmit commands to the memory component.  DDR4 

SDRAM memory controllers, including the AM6442 processor, include a first circuit which is a 

driver circuit that outputs signals onto the command pins DDR0_RAS_n. DDR0_CAS_n, and 

DDR0_WE_n: 
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AM64x Sitara Processors Datasheet, SPRSP56B, August 2021, p. 74. 

JESD79-4 refers to these signals at the SDRAMs, as ACT_n, RAS_n/A16, CAS_n/A15, and 

WE_n/A14. 

 

  

JESD79-4D p. 5. 
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JESD79-4D, p. 29. 

63. Additionally, the Accused Products including DDR4 memory controllers, including 

the TI AM6442, initiate a first command that specifies a first data pattern to be stored in a first 

register of the memory component.  DDR4 SDRAMs, including DDR4 SDRAMs used with the 

TI AM6442 processor, include a Multi-Purpose Register (MPR) for storing bit patterns for use in 

initialization/channel calibration: 
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JESD79-4D, p. 43. 

Each of the four (4) MPR registers can be written by write command (WR) after the SDRAM is 

placed into appropriate mode, as indicated by a write into Mode Register 3 (MR3):   

 

JESD79-4D, p. 43. 
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JESD79-4D, p. 46. 

 

JESD79-4D, p. 47. 

During such a write command, as indicated at time Tb0, address signals BA1 and BA0 indicate 

which MPR register is to be written with the specified bit pattern provided on A[7:0].  The Accused 

Products, including the TI AM6442 processor, perform a write command writing a first one of the 

four MPR registers, which is a first command that specifies a first data pattern to be stored in a 

first register of the memory component.  
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64. Additionally, the Accused Products including DDR4 memory controllers initiate a 

second command that specifies a second data pattern to be stored in a second register of the 

memory component.  Subsequent to the writing of a first MPR register with a first bit pattern, a 

second MPR is written with a second bit pattern with a second MPR register, as addressed by the 

BA1 and BA0 address bits in conjunction with the Write command: 

 

JESD79-4D, p. 47. 

65. Additionally, the Accused Products including DDR4 memory controllers initiate a 

third command to select one of the first data pattern or the second data pattern to be output by the 

memory component.  Subsequent to the writing of the MPR registers with desired bit patterns, the 

contents of the MPR registers are read out with Read commands (RD) onto the DQ lines for use 

in DQ Training.  Once the MR3 A2 bit is set to 0, a selected one of the first data pattern and the 

second data pattern is transmitted by the memory component from an MPR register onto the 

external bus in response to a RD (read) command.  One such command is illustrated below as 

being provided to the memory component at time Tb0. 
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JESD79-4D, page 45. 

A RD command while MPR mode is enabled, outputting the contents of either the first or the 

second MPR register previously written by a WR command is a third command to select one of 

the first data pattern or the second data pattern to be output by the memory component.  

66. Additionally, the Accused Products including DDR4 memory controllers, including 

the AM6442, include a second circuit to receive from the memory component as a received data 

pattern, the one of the first data pattern or the second data pattern output by the memory component 

as selected by the third command.  A Read command presented to a DDR4 SDRAM causes it to 

convey an addressed memory location or MPR register to its pins for conveyance to the memory 

controller, as described in Section 4.24 of JESD79-4. 
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JESD79-4D, pg. 96. 

The DQ lines are defined as Data Input/Output lines that bi-directionally carry data into and out of 

the DRAM.  For Read commands, the data is output on the DQ lines and conveyed on an external 

bus comprised of signal traces to the memory controller. 

 

JESD79-4D, p. 6. 
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The DQ pins of the DDR4 SDRAMs are connected to DDR0_DQ pins via said external bus.  

 

 

 
AM64x Sitara Processors Datasheet, SPRSP56B, August 2021, pp. 74-75. 
 
These pins in the DDR SDRAM Memory Interface necessarily have circuitry within the TI 

AM6442 to receive the data being sent from the memory component, either memory core contents 

or MPR register contents, as a result of a read command.  This circuitry is the second circuit.  

67. Additionally, the Accused Products including DDR4 memory controllers, including 

the TI AM6442 processor, include calibration circuitry, operable during calibration, to receive a 

data pattern and adjust the timing of a timing reference signal for sampling data at the second 

circuit.  DDR4 SDRAMs include a calibration mode called DQ Read Training (Read Leveling).  

Read Training is performed as part of power-up initialization: 
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JESD79-4D, p. 11-12. 

Read DQ Training is the mechanism by which the DDR4 memory controller adjusts its receive 

timing to reliably capture read data from the memory components.  The circuitry in the DDR4 

memory controller coupled to the DQ receivers that calibrates the DQ receivers is the claimed 

calibration circuitry.  The DDR Memory Controller in the Accused Products necessarily includes 

calibration circuitry operating on the received data pattern, to adjust a timing of a timing reference 

signal for sampling data at the second circuit as part of DQ Training. 

68. Defendant has and continues to indirectly infringe one or more claims of the ’609 

Patent by knowingly and intentionally inducing others, including TI customers and end-users, to 

directly infringe, either literally or under the doctrine of equivalents, by making, using, offering to 

sell, selling, and/or importing into the United States the Accused Products.  

69. Defendant, with knowledge that these products, or the use thereof, infringe the ’609 

Patent at least as of the date of this Complaint, knowingly and intentionally induced, and continues 

to knowingly and intentionally induce, direct infringement of the ’609 Patent by providing these 

products to end-users for use in an infringing manner.   

70. Rampart has suffered damages as a result of Defendant’s direct and indirect 

infringement of the ’609 Patent in an amount to be proved at trial. 

71. Rampart has suffered, and will continue to suffer, irreparable harm as a result of 

Defendant’s infringement of the ’609 Patent for which there is no adequate remedy at law, unless 

Defendant’s infringement is enjoined by this Court. 

COUNT IV 
(Infringement of the ’311 Patent) 

72. Paragraphs 1 through 23 are incorporated by reference as if fully set forth herein. 
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73. Rampart has not licensed or otherwise authorized Defendant to make, use, offer for 

sale, sell, or import any products that embody the inventions of the ’311 Patent. 

74. Defendant has and continues to directly infringe the ’311 Patent, either literally or 

under the doctrine of equivalents, without authority and in violation of 35 U.S.C. § 271, by making, 

using, offering to sell, selling, and/or importing into the United States the Accused Products 

including, but not limited to, products supporting the DDR3 and DDR3L external memories and a 

x32 or x64 bus, such as the TI DRA780, DRA781, DRA782, DRA783, DRA784, DRA785, 

DRA786, DRA787, DRA788, TMS320C6655, TMS320C6657, 66AK2G12, 66AK2H06, 

66AK2H12, 66AK2H14, DRA744P, DRA745P, DRA746P, DRA750P, DRA751P, DRA752P, 

DRA754P, DRA755P, DRA756P, DRA710, DRA712, DRA714, DRA716, DRA724, DRA722, 

DRA725, DRA767P, DRA77xP, DRA790, DRA791, DRA793, DRA797, TDA2P-ABZ, TDA2P-

ACD, TDA2EG-17, TDA2EG, TDA2EGABC, TDA2HF, TDA2SX, TDA2SG, TDA2SA, 

TDA2HG, TDA2HV, TDA2LF, AM4372, AM4376, AM4377, AM4378, AM4379, AM5748, 

AM5749, AM5706, AM5708, AM5716, AM5718, AM5726, AM5728, and AM5729.  

75. For example, Defendant has and continues to directly infringe at least Claim 26 of 

the ’311 Patent by making, using, offering to sell, selling, and/or importing into the United States 

products that include a memory controller that complies with the DDR3 and DDR3L standard.  

For example, the TI 66AK2H06 SoC includes DDR3 and DDR3L external memory controllers 

capable of controlling a memory subsystem consisting of DDR3 SDRAMs, each of which is 

compliant with the JEDEC standard JESD79-3. 
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66AK2Hxx Multicore DSP+ARM® KeyStone™ II System-on-Chip (SoC), p. 5. 

 
… 

 

66AK2Hxx Multicore DSP+ARM® KeyStone™ II System-on-Chip (SoC), p. 1. 

 

66AK2Hxx Multicore DSP+ARM® KeyStone™ II System-on-Chip (SoC), p. 278. 

76. The Accused Products including DDR3 memory controllers include a first 

transmitter to output first control information synchronously with respect to a first transition of a 

timing signal and second control information synchronously with respect to a second transition of 
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the timing signal.  DDR3 SDRAM memory controllers, connected to the TI 66AK2H06, include 

a collection of control signals which provide control information to the memory components to 

direct their operation.  A first set of control information is sent synchronously with the memory 

clock signal, which is the timing signal.  Subsequently, a second set of control information is sent 

along the same control information signal lines synchronously with respect to a second transition 

of the memory clock.  For example, the following timing diagram from the DDR3 SDRAM 

standard (JESD79-3) shows two consecutive write operations as a result to two separate write 

commands (control information) being transmitted on the command bus from a first transmitter, 

each synchronous with to CK/CK# signal.  

 

JESD79-3F, p. 73. 

In DDR3 SDRAM memory systems, the command bus comprises the RAS#, CAS#, and WE# 

signals:  
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JESD79-3F, p. 13. 

The TI 66AK2H06 SoC includes transmitter circuits that drive command signals onto output 

pins. 

 
… 

 

66AK2Hxx Multicore DSP+ARM® KeyStone™ II System-on-Chip (SoC), p. 19. 

77. Additionally, the Accused Products including DDR3 memory controllers send first 

control information indicating a first write operation to a first memory device, such that the first 

memory device samples first data in response to the first control information.  A DDR3 SDRAM 

memory system comprises a bus width of 32 or 64 bits and comprise at least a first and second 

memory device attached to different ones of the 32 or 64 data bus lines. 
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66AK2Hxx Multicore DSP+ARM® KeyStone™ II System-on-Chip (SoC), p. 1. 

 

 

66AK2Hxx Multicore DSP+ARM® KeyStone™ II System-on-Chip (SoC), p. 278. 

 

JEDEC DDR3 SDRAM UDIMM Design Specification, Revision 1.06, pp. 4.20.19-35. 

 

JEDEC DDR3 SDRAM UDIMM Design Specification, Revision 1.06, pp. 4.20.19-49. 
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If the first control information specifies a write operation, the first memory device will, at the 

appropriate time, sample first data arriving on a set of data signal lines from the memory controller. 

 

JESD79-3F, p. 33. 

 

JESD79-3F, p. 73. 

78. Additionally, the Accused Products including DDR3 memory controllers send 

second control information indicating a second write operation to a second memory device, such 

that the second memory device samples second data in response to the second control information.  

DDR3 SDRAM memory controllers connected to the TI 66AK2H06, send a second write to the 

same rank of memory devices causing a second memory device in the same rank to sample the 

second data in response to the second control information.  
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JEDEC DDR3 SDRAM UDIMM Design Specification, Revision 1.06, pp. 4.20.19-35. 

 

JEDEC DDR3 SDRAM UDIMM Design Specification, Revision 1.06, pp. 4.20.19-49. 

79. Additionally, the Accused Products including DDR3 memory controllers include a 

second transmitter to output the first data using a first timing offset that is based on a first time that 

the first control information takes to propagate from the first transmitter to the first memory device.  

The DDR3 SDRAM controller is connected to the plurality of data signal conductors connecting 

the TI 66AK2H06 SoC memory controller to the first memory device for transmitting a first data 

to the first memory component.  

 

JEDEC DDR3 SDRAM UDIMM Design Specification, Revision 1.06, pp. 4.20.19-49. 
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66AK2Hxx Multicore DSP+ARM® KeyStone™ II System-on-Chip (SoC), p. 1. 

 

66AK2Hxx Multicore DSP+ARM® KeyStone™ II System-on-Chip (SoC), p. 18. 

80. DDR3 SDRAM memory controllers connected to the TI 66AK2H06 employ write 

leveling to adjust the timing of write data being sent to the respective DDR3 SDRAM memory 

devices to compensate for the differing propagation delay of the control information and clock 

from the memory controller to the respective memory devices.  Post write leveling during 

initialization of the memory subsystem, the second transmitter outputs the first data using a first 

timing offset that is based on a first time that the first control information takes to propagate from 

the first transmitter to the first memory device:  

 

JESD79-3F. p.28. 

Case 2:22-cv-00024-JRG-RSP   Document 1   Filed 01/21/22   Page 49 of 80 PageID #:  49



50 

 

 

JESD79-3F, p. 42. 

 

Keystone II Architecture DDR3 Memory Controller, p. 30. 

81. Additionally, the Accused Products including DDR3 SDRAM memory controllers 

include a third transmitter to output the second data using a second timing offset that is based on 
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a second time that the second control information takes to propagate from the first transmitter to 

the second memory device, the second time being longer than the first time.  A DDR3 SDRAM 

memory system, such as one built using a DDR3 SDRAM UDIMM, comprises control information 

following the same path as the memory clock, so that the timing offset for sending the second data 

is based on both the propagation delay of the memory clock and the control information.  In the 

DDR3 SDRAM memory system, the propagation delay of clock and control information travelling 

together are different to different memory devices as a result of the fly-by memory system 

configuration.  Therefore, the second memory device is one of the pair such that the second time 

is longer than the first time. 

 

JEDEC DDR3 SDRAM UDIMM Design Specification, Revision 1.06, p. 4.20.19-49. 

 

66AK2Hxx Multicore DSP+ARM® KeyStone™ II System-on-Chip (SoC), p. 18. 
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Post write leveling during initialization of the memory subsystem, the third transmitter outputs the 

second data using a second timing offset that is based on a second time that the second control 

information takes to propagate from the first transmitter to the second memory device:  

 

JESD79-3F, p. 28. 
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JESD79-3F, p. 42. 

 

Keystone II Architecture DDR3 Memory Controller, p. 30. 

82. Defendant has and continues to indirectly infringe one or more claims of the ’311 

Patent by knowingly and intentionally inducing others, including TI customers and end-users, to 

directly infringe, either literally or under the doctrine of equivalents, by making, using, offering to 

sell, selling, and/or importing into the United States the Accused Products.  

83. Upon information and belief, with knowledge and intent, or with willful blindness, 

Defendant encourages and facilitates infringement of one or more claims of the ’311 Patent by 

others, including at least Claim 26.  For example, Rambus Inc. notified TI in April 2013 that the 

’311 Patent was a member of the Ware 2001 Patent Family that Rambus was offering to license. 

Rambus notified TI at that time that TI was infringing patents in the Ware 2001 family, including 

U.S. Patent No. 7,177,998 based on its manufacture and sale of DDR3 memory controllers.  In 

June 2015, Rambus notified TI that it was infringing the’616 Patent, U.S. Patent No. 8,537,601 

(the “’601 Patent”), U.S. Patent No. 8,395,951 (the “’951 Patent”), and U.S. Patent No. 7,210,016 

(the “’016 Patent”) by making, using, selling, offering to sell, and/or importing products practicing 

the DDR3 standard, including the TMS320C6654 DSP, TMS320DM64x DaVinci Digital Media 

Series DSP SoC, OM APX3530 Series Mobile Applications Processor, Keystone Multicore 

Family, Sitara AM389x ARM MPU Family, TMS320C6a81 6x C6-Integra DSP+ARM 

Processors, TMS320DM81xx DaVinci Digital Media Processors, and TMS320TC1 66xx/xx 

SoCs.  The ’616 Patent, ’601 Patent, ’951 Patent, and ’016 Patent are all continuations of the ’311 

Case 2:22-cv-00024-JRG-RSP   Document 1   Filed 01/21/22   Page 53 of 80 PageID #:  53



54 

Patent and are part of the same patent family.  Based on these disclosures, TI was notified or 

willfully blind to the fact that the ’311 Patent is infringed by TI products practicing the DDR3 

standard.  

84. Defendant, with knowledge that these products, or the use thereof, infringe the ’311 

Patent at least as of April 2013 and June 2015, knowingly and intentionally induced, and continues 

to knowingly and intentionally induce, direct infringement of the ’311 Patent by providing these 

products to end-users for use in an infringing manner.   

85. Defendant induced infringement by others, including end-users, with the intent to 

cause infringing acts by others or, in the alternative, with the belief that there was a high probability 

that others, including end-users, infringe the ’311 Patent, but while remaining willfully blind to 

the infringement. 

86. Rampart has suffered damages as a result of Defendant’s direct and indirect 

infringement of the ’311 Patent in an amount to be proved at trial. 

87. Rampart has suffered, and will continue to suffer, irreparable harm as a result of 

Defendant’s infringement of the ’311 Patent, for which there is no adequate remedy at law, unless 

Defendant’s infringement is enjoined by this Court. 

88. TI has committed and continues to commit acts of infringement that TI actually 

knew or should have known constituted an unjustifiably high risk of infringement of at least one 

valid and enforceable claim of the ʼ311 Patent.  TI’s direct and indirect infringement of the ʼ311 

Patent has been and continues to be willful, intentional, deliberate, and/or in conscious disregard 

of Rampart’s rights under the patent.  Rampart is entitled to an award of treble damages, reasonable 

attorney fees, and costs in bringing this action.  
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COUNT V 
(Infringement of the ’616 Patent) 

89. Paragraphs 1 through 23 are incorporated by reference as if fully set forth herein. 

90. Rampart has not licensed or otherwise authorized Defendant to make, use, offer for 

sale, sell, or import any products that embody the inventions of the ’616 Patent. 

91. Defendant has and continues to directly infringe the ’616 Patent, either literally or 

under the doctrine of equivalents, without authority and in violation of 35 U.S.C. § 271, by making, 

using, offering to sell, selling, and/or importing into the United States the Accused Products 

including, but not limited to, products supporting DDR3 and DDR3L external memories and a x32 

or x64 bus such as the TI DRA780, DRA781, DRA782, DRA783, DRA784, DRA785, DRA786, 

DRA787, DRA788, TMS320C6655, TMS320C6657, 66AK2G12, 66AK2H06, 66AK2H12, 

66AK2H14, DRA744P, DRA745P, DRA746P, DRA750P, DRA751P, DRA752P, DRA754P, 

DRA755P, DRA756P, DRA710, DRA712, DRA714, DRA716, DRA724, DRA722, DRA725, 

DRA767P, DRA77xP, DRA790, DRA791, DRA793, DRA797, TDA2P-ABZ, TDA2P-ACD, 

TDA2EG-17, TDA2EG, TDA2EGABC, TDA2HF, TDA2SX, TDA2SG, TDA2SA, TDA2HG, 

TDA2HV, TDA2LF, AM4372, AM4376, AM4377, AM4378, AM4379, AM5748, AM5749, 

AM5706, AM5708, AM5716, AM5718, AM5726, AM5728, and AM5729.  

92. For example, Defendant has and continues to directly infringe at least Claim 36 of 

the ’616 Patent by making, using, offering to sell, selling, and/or importing into the United States 

products that include a memory controller that complies with the DDR3 standard.  For example, 

the TI 66AK2H06 includes DDR3 and DDR3L memory controllers capable of controlling a 

memory system consisting of DDR3 SDRAMs, each of which is compliant with the JEDEC 

standard JESD79-3. 
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66AK2Hxx Multicore DSP+ARM® KeyStone™ II System-on-Chip (SoC), p. 5. 

 
 

66AK2Hxx Multicore DSP+ARM® KeyStone™ II System-on-Chip (SoC), p. 1. 

 

66AK2Hxx Multicore DSP+ARM® KeyStone™ II System-on-Chip (SoC), p. 278. 

93. The Accused Products including DDR3 memory controllers, including the TI 

66AK2H06, include a clock buffer to provide a clock signal to an external clock line routed in 

succession to a first and second memory component.  DDR3 SDRAM memory controllers, 

connected to the 66AK2H06, include a buffer that drives the memory clock signal onto the external 
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clock line toward the plurality of DDR3 SDRAMs that necessarily include a first and second 

memory components.  DDR3 memory systems generally incorporate a fly-by clock distribution 

topology, whereby the clock is routed in succession to the first and second memory components.  

 

JEDEC DDR3 SDRAM UDIMM Design Specification, Revision 1.06, pp. 4.20.19-35. 

 

JEDEC DDR3 SDRAM UDIMM Design Specification, Revision 1.06, pp. 4.20.19-39. 

The same would be the case if the DDR3 SDRAMs are mounted directly on the same printed 

circuit board as the TI 66AK2H06 SoC if a comparable clock distribution strategy was used within 

the memory subsystem. 
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66AK2Hxx Multicore DSP+ARM® KeyStone™ II System-on-Chip (SoC), p. 12. 

 

66AK2Hxx Multicore DSP+ARM® KeyStone™ II System-on-Chip (SoC), p. 16. 

94. Additionally, the Accused Products including DDR3 memory controllers include a 

memory controller component wherein a first propagation time required for the clock signal to 

propagate on the clock line from the memory controller component to the first memory component 
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is shorter than a second propagation time required for the clock signal to propagate on the clock 

line from the memory controller component to the second memory component.  In DDR3 SDRAM 

UDIMMs, the clock signal traverses the DIMM from one SDRAM near one edge to the last 

SDRAM near the opposite edge.  Those edges are specified to be 133 mm apart.  Based on this or 

any comparable clock distribution topology, the first propagation time required for the clock to 

propagate from the memory controller to the first memory component will be shorter than the 

second clock propagation time from the memory controller to the second memory component. 

 

JEDEC DDR3 SDRAM UDIMM Design Specification, Revision 1.06, pp. 4.20.19-39. 

 

JEDEC DDR3 SDRAM UDIMM Design Specification, Revision 1.06, pp. 4.20.19-39. 
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JEDEC DDR3 SDRAM UDIMM Design Specification, Revision 1.06, pp. 4.20.19-9. 

 

JEDEC DDR3 SDRAM UDIMM Design Specification, Revision 1.06, pp. 4.20.19-30. 

95. Additionally, the Accused Products including DDR3 memory controllers include a 

first transmitter to transmit first data along a first dedicated data bus to the first memory 

component.  The Accused Products, including the TI 66AK2H06 SoC, include DDR3 SDRAM 

memory controllers connected to the plurality of data signal conductors that connect to the first 

memory component for transmitting a first data to the first memory component. 

 
 

66AK2Hxx Multicore DSP+ARM® KeyStone™ II System-on-Chip (SoC), p. 1. 
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66AK2Hxx Multicore DSP+ARM® KeyStone™ II System-on-Chip (SoC), p. 18. 

 

JEDEC DDR3 SDRAM UDIMM Design Specification, Revision 1.06, pp. 4.20.19-11. 

 
 

JESD79-3F, p. 13. 
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96. Additionally, the Accused Products including DDR3 memory controllers include a 

second transmitter to transmit second data along a second dedicated data bus to the second memory 

component.  The Accused Products, including the TI 66AK2H06 SoC, include DDR3 SDRAM 

memory controllers, connected to the plurality of data signal conductors that connect to the second 

memory component for transmitting a second data to the second memory component. 

 

66AK2Hxx Multicore DSP+ARM® KeyStone™ II System-on-Chip (SoC), p. 18. 

The JEDEC DDR3 SDRAM UDIMM Design Specification shows parallel data buses from the 

controller to each of the memory components in a rank of the memory subsystem. 

 

JEDEC DDR3 SDRAM UDIMM Design Specification, Revision 1.06, pp. 4.20.19-35. 

97. Additionally, the Accused Products including DDR3 memory controllers comprise 

a memory controller component wherein the time at which the second data is transmitted is offset 

from a time at which the first data is transmitted based, at least in part, on the difference between 

the first and second propagation times.  In the DDR3 SDRAM memory systems, including the TI 
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66AK2H06, write leveling is applied to adjust the time that write data is transmitted towards each 

respective memory component so that the data arrives approximately coincidently with the clock 

signal arriving at each of the respective SDRAMs.  Thus, after write leveling has been performed 

as part of memory system initialization, the time the second data is sent toward the second memory 

component is offset from the time the first data by an amount approximately equal to the difference 

in the clock propagation times. 

 

JESD79-3F, p. 28. 
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JESD79-3F, p. 42. 

98. Additionally, the Accused Products including DDR3 memory controllers include a 

third transmitter to transmit a first strobe signal along a first dedicated strobe signal line to the first 

memory component, wherein the first memory component receives the first strobe signal to sample 

the first data.  In DDR3 SDRAM memory systems, each 8 data lines has associated with them a 

single differential data strobe signal.  The DDR3 external memory controller part of the TI 

66AK2H06 SoC includes a transmitter for sending a first dedicated data strobe signal on a first 

dedicated strobe signal line that is associated with the data signals/lines going to the first memory 
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component.  The first DDR3 SDRAM memory component uses the received strobe signal to 

sample the first data. 

 

JEDEC DDR3 SDRAM UDIMM Design Specification, Revision 1.06, pp. 4.20.19-35. 

 

 

JESD79-3F, p. 13. 

 

JESD79-3F, p. 71. 
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66AK2Hxx Multicore DSP+ARM® KeyStone™ II System-on-Chip (SoC), p. 17. 

99. Additionally, the Accused Products including DDR3 memory controllers include a 

fourth transmitter to transmit a second strobe signal along a second dedicated strobe signal line to 

the second memory component, wherein the second memory component receives the second strobe 

signal to sample the second data.  DDR3 SDRAM memory systems, including the TI 66AK2H06, 

include data lines, wherein each 8 data lines has associated with them a single differential data 

strobe signal.  The DDR3 external memory controller part of the TI 66AK2H06 SoC includes a 

transmitter for sending a second data strobe signal on a second dedicated strobe signal line that is 

associated with the data signals/lines going to the second memory component.  The second DDR3 

SDRAM memory component uses the received strobe signal to sample the second data. 
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JESD79-3F, p. 13. 

 

JESD79-3F, p. 71. 

100. Additionally, the Accused Products including DDR3 memory controllers transmit 

the second strobe signal at a time that is offset from a time at which the first strobe signal is 

transmitted based, at least in part, on the difference between the first and second propagation times.  

In DDR3 SDRAM memory systems, including the TI 66AK2H06 SoC, the time the second strobe 

signal is sent is offset from the time the first strobe is sent, comparably to the offset between when 

the first data is sent and when the second data is sent. 

 

JESD79-3F, p. 28. 
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JESD79-3F, p. 42. 
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JESD79-3F, p. 43. 

101. Defendant has and continues to indirectly infringe one or more claims of the ’616 

Patent by knowingly and intentionally inducing others, including TI customers and end-users, to 

directly infringe, either literally or under the doctrine of equivalents, by making, using, offering to 

sell, selling and/or importing into the United States the Accused Products.  

102. Upon information and belief, with knowledge and intent, or with willful blindness, 

Defendant encourages and facilitates infringement of one or more claims of the ’616 Patent by 

others, including at least claim 36.  For example, Rambus Inc. notified TI in May 2012 that TI was 

infringing the’616 Patent by making, using, selling, offering to sell and/or importing products that 

include controllers for DDR3 memories.   

103. Defendant, with knowledge that these products, or the use thereof, infringes the 

’616 Patent at least as of May 2012, knowingly and intentionally induced, and continues to 

Case 2:22-cv-00024-JRG-RSP   Document 1   Filed 01/21/22   Page 69 of 80 PageID #:  69



70 

knowingly and intentionally induce, direct infringement of the ’616 Patent by providing these 

products to end-users for use in an infringing manner.   

104. Defendant induced infringement by others, including end-users, with the intent to 

cause infringing acts by others or, in the alternative, with the belief that there was a high probability 

that others, including end-users, infringe the ’616 Patent, but while remaining willfully blind to 

the infringement. 

105. Rampart has suffered damages as a result of Defendant’s direct and indirect 

infringement of the ’616 Patent in an amount to be proved at trial. 

106. Rampart has suffered, and will continue to suffer, irreparable harm as a result of 

Defendant’s infringement of the ’616 Patent, for which there is no adequate remedy at law, unless 

Defendant’s infringement is enjoined by this Court. 

107. TI has committed and continues to commit acts of infringement that TI actually 

knew or should have known constituted an unjustifiably high risk of infringement of at least one 

valid and enforceable claim of the ʼ616 Patent. TI’s direct and indirect infringement of the ʼ616 

Patent has been and continues to be willful, intentional, deliberate, and/or in conscious disregard 

of Rampart’s rights under the patent. Rampart is entitled to an award of treble damages, reasonable 

attorney fees, and costs in bringing this action.  

COUNT VI 
(Infringement of the ’511 Patent) 

108. Paragraphs 1 through 23 are incorporated by reference as if fully set forth herein. 

109. Rampart has not licensed or otherwise authorized Defendant to make, use, offer for 

sale, sell, or import any products that embody the inventions of the ’511 Patent. 

110. Defendant has and continues to directly infringe the ’511 Patent, either literally or 

under the doctrine of equivalents, without authority and in violation of 35 U.S.C. § 271, by making, 
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using, offering to sell, selling, and/or importing into the United States the Accused Products 

including, but not limited to, products supporting DDR4 external memories, such as the TI 

AM6442, AM6441, AM6421, AM6412, and AM6411 Sitara Processors. 

111. For example, Defendant has and continues to directly infringe at least Claim 1 of 

the ’511 Patent by using products that include a memory controller that complies with the DDR4 

standard.  For example, the TI AM6442 includes DDR4 memory controllers capable of conducting 

memory operations in a memory system consisting of DDR4 SDRAMs, each of which is 

compliant with the JEDEC standard JESD79-4D.  

112. The Accused Products including DDR4 memory controllers, including the TI 

AM6442, perform a method of setting a parameter in an integrated circuit receiver to a value 

selected from a set of possible values, the integrated circuit receiver to receive a signal from a 

conductive signal path.  Products containing DDR4 memory controllers, including the TI AM6442, 

are connected to one or more DDR4 SDRAMs under their control in part via the DQ lines that are 

part of the memory bus, which are conductive signal paths.  The DDR4 SDRAM(s) respond(s) to 

commands from the DDR4 memory controller in the AM6442.  Part of the initialization of the 

memory system by the memory controller in the Accused Products including DDR4 memory 

controllers, including the AM6442, is a procedure called VrefDQ Training.  In VrefDQ Training, 

memory controller iteratively causes the DDR4 SDRAMs to adjust, via writes to the SDRAM’s 

mode registers, the SDRAM’s internally generated VrefDQ voltage which is used in the DQ 

receivers in the SDRAMs during the capturing of data values arriving on the DQ signal lines from 

the memory controller.  A DDR4 SDRAM in the memory system is an integrated circuit.  The 

VrefDQ voltage is set in the SDRAM to a value set by the memory controller writing specific bit 
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patterns into Mode Register 6 (MR6) bits 7:0 (VrefDQ Training Range and VrefDQ Training 

Value).  

 

AM64x Sitara Processors Datasheet, SPRSP56B, August 2021, p. 5. 

 

AM64x Sitara Processors Datasheet, SPRSP56B, August 2021, p. 1. 
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AM64x Sitara Processors Datasheet, SPRSP56B, August 2021, p. 7. 

The required characteristics of DDR4 SDRAMs and memory systems and therefore of DDR4 

memory controllers and their encompassing integrated circuits are defined by JEDEC in a 

collection of publicly available standards.  In particular, standard JSD79-4 is the standard defining 

DDR4 SDRAMs, and JESD79-4D is the latest version of that standard, dated July 2021. 

 

JESD79-4D, p. 1. 

The AM6442 is connected to the DDR4 SDRAM(s), in part, via the data lines of the memory bus, 

labelled DDR0_DQi at the AM6442 and DQ at the DDR4 SDRAM(s).  
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AM64x Sitara Processors Datasheet, SPRSP56B, August 2021, pp. 74-75. 

 

JESD79-4D, p. 6. 

113. The Accused Products including DDR4 memory controllers, including the 

AM6442, cause the DDR4 SDRAMs to sample the conductive signal path with a sampling circuit 

of the integrated circuit receiver while iteratively setting the parameter to be different values in the 

set, to produce digital samples.  As part of the VrefDQ Training procedure, each of the DDR4 

SDRAMs that are part of the memory system receive write commands and sample the DQ 

conductive signal paths with the input receivers coupled to the conductive signal path.  These 

receivers each include a sampling circuit that samples the DQ conductive signal path on the rising 
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and falling edges of DQS_t/DQS_c.  These samplings produce digital samples, the accuracy of 

which are a function of the present VrefDQ range and value.  As a result of testing the accuracy of 

that sampling, the memory controller iteratively sets the VrefDQ range and VrefDQ value in MR6 

to adjust the VrefDQ in the DDR4 SDRAM.  

 

JESD79-4D, p. 59. 
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JESD79-4D, p. 60. 

 

JESD79-4D, p. 250. 

 

JESD79-4D, p. 27. 
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JESD79-4D, p. 28. 

114. The Accused Products including DDR4 memory controllers, including the TI 

AM6442, compare the digital samples with expected values to obtain pass/fail information for 

each of the different values.  The memory controller compares the digital samples generated by 

the DQ receiver in the DDR4 SDRAMs with the values sent by the memory controller to obtain 

an indication of whether the DDR4 SDRAM accurately sampled the DQ signals on the DQ 

conductive signal paths.  This is done for each of the attempted VrefDQ values.  
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JESD79-4D, p. 60. 

115. The Accused Products including DDR4 memory controllers, including the TI 

AM6442, based on the pass/fail information for each of the different values, select one of the 

values from the set for use as the parameter.  Based on the pass/fail indications of the data 

transmission tests for the different values of VrefDQ attempted, one value is selected for use during 

normal operation of the memory system after initialization and calibration is complete.  

116. Additionally, the Accused Products including DDR4 memory controllers, including 

the TI AM6442, perform the aforementioned method wherein the parameter is one of a sampling 

phase offset, a voltage threshold offset, or an equalization setting used to produce sampled digital 

values from the signal.  The parameter VrefDQ is a voltage threshold offset used in sampling 

digital DQ values from the DQ conductive signal path.  

 

JESD79-4D, p. 250. 

117. Defendant has and continues to indirectly infringe one or more claims of the ’511 

Patent by knowingly and intentionally inducing others, including TI customers and end-users, to 
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directly infringe, either literally or under the doctrine of equivalents, by making, using, offering to 

sell, selling, and/or importing into the United States the Accused Products.  

118. Defendant, with knowledge that these products, or the use thereof, infringe the ’511 

Patent at least as of the date of this Complaint, knowingly and intentionally induced, and continues 

to knowingly and intentionally induce, direct infringement of the ’511 Patent by providing these 

products to end-users for use in an infringing manner.   

119. Defendant induced infringement by others, including end-users, with the intent to 

cause infringing acts by others or, in the alternative, with the belief that there was a high probability 

that others, including end-users, infringe the ’511 Patent, but while remaining willfully blind to 

the infringement. 

120. Rampart has suffered damages as a result of Defendant’s direct and indirect 

infringement of the ’511 Patent in an amount to be proved at trial. 

121. Rampart has suffered, and will continue to suffer, irreparable harm as a result of 

Defendant’s infringement of the ’511 Patent for which there is no adequate remedy at law, unless 

Defendant’s infringement is enjoined by this Court. 

DEMAND FOR JURY TRIAL 
 

Plaintiff hereby demands a jury for all issues so triable. 

PRAYER FOR RELIEF 
 

WHEREFORE, Rampart prays for relief against Defendant as follows: 

a. Entry of judgment declaring that Defendant has directly and/or indirectly infringed 

one or more claims of each of the Patents-in-Suit; 

b. An order pursuant to 35 U.S.C. § 283 permanently enjoining Defendant, its 

officers, agents, servants, employees, attorneys, and those persons in active concert or 
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participation with them, from further acts of infringement of the Patents-in-Suit;  

c. An order awarding damages sufficient to compensate Rampart for Defendant’s 

infringement of the Patents-in-Suit, but in no event less than a reasonable royalty, together with 

interest and costs; 

d. Entry of judgment declaring that this case is exceptional and awarding Rampart its 

costs and reasonable attorney fees under 35 U.S.C. § 285;  

e. Entry of judgment awarding treble damages pursuant to 35 U.S.C. § 284 for 

Defendant’s willful infringement of one or more of the Patents-in-Suit; and 

f. Such other and further relief as the Court deems just and proper. 

Dated:  January 21, 2022   Respectfully submitted, 

 /s/ Alfred R. Fabricant                             
Alfred R. Fabricant  
NY Bar No. 2219392 
Email: ffabricant@fabricantllp.com  
Peter Lambrianakos  
NY Bar No. 2894392 
Email: plambrianakos@fabricantllp.com 
Vincent J. Rubino, III  
NY Bar No. 4557435 
Email: vrubino@fabricantllp.com  
FABRICANT LLP 
411 Theodore Fremd Avenue, Suite 206 South 
Rye, New York 10580 
Telephone: (212) 257-5797 
Facsimile: (212) 257-5796 
 
ATTORNEYS FOR PLAINTIFF 
RAMPART ASSET MANAGEMENT LLC 
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