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UNITED STATES DISTRICT COURT
FOR THE WESTERN DISTRICT OF TEXAS
WACO DIVISION

TELEPUTERS, LLC,

Plaintiff Case No. £:20-¢v-512

JURY TRIAL DEMANDED

MARVELL SEMICONDUCTOR, INC. AND
MARVELL TECHNOLOGY GROUP LTD.,

Defendants

ORIGINAL COMPLAINT FOR PATENT INFRINGEMENT

Plaintiff Teleputers, LLC (“Plaintiff” or “Teleputers”) hereby files this Original
Complaint for Patent Infringement against Defendants Marvell Semiconductor, Inc. and Marvell
Technology Group Ltd. (collectively “Defendants” or “Marvell”), and alleges, on information
and belief, as follows:

THE PARTIES

1. Teleputers, LLC is a limited liability company organized and existing under the laws of
the State of New Jersey with its principal place of business in Princeton, New Jersey.

2. On information and belief, Defendant Marvell Semiconductor, Inc. is a California
corporation with its principal place of business at 5488 Marvell Avenue, Santa Clara, California
95054. Marvell Semiconductor, Inc. may be served through its registered agent, CT Corporation
System, 1999 Bryan Street, Suite. 900, Dallas, Texas 75201.

3. On information and belief, Defendant Marvell Technology Group Ltd. is a company

organized under the laws of Bermuda with its principal place of business at Canon's Court 22
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Victoria Street Hamilton HM 12, Bermuda. Marvell Technology Group Ltd. may be served
through its U.S. subsidiary, Marvell Semiconductor, Inc.

JURISDICTION AND VENUE

4, This action arises under the patent laws of the United States, 35 U.S.C. § 1, ef seq. This
Court has subject matter jurisdiction under 28 U.S.C. §§ 1331 and 1338(a).

5. Defendants have committed acts of infringement in this judicial district.

6. On information and belief, Defendants maintain regular and systematic business interests
in this district and throughout the State of Texas including through their representatives,
employees and physical facilities.

7. On information and belief, the Court has personal jurisdiction over Defendants because
Defendants have committed, and continue to commit, acts of infringement in the State of Texas,
have conducted business in the State of Texas, and/or have engaged in continuous and systematic
activities in the State of Texas. On information and belief, Defendants’ accused instrumentalities
that are alleged herein to infringe were and continue to be used, imported, offered for sale, and/or
sold in the Western District of Texas.

8. On information and belief, Defendants voluntarily conduct business and solicit customers
in the State of Texas and within this District, including, but not limited to, its offices located at

13915 Burnet Road, #400, Austin, Texas 78728.
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W MARVELL PRODUCTS COMPANY SUPPORT (3) A
North Carolina Texas Texas
Marvell Semiconductor, Inc. HOUSTON AUSTIN
3015 Carrington Mill Blvd Suite ) .
Marvell Semiconductor, Inc. Marvell Semiconductor, Inc.
xsoq . 20333 State Highway 249, Suite 13915 Burnet Rd., #400
Morrisville, NC 27560 )
#100 Austin, TX 78728
Houston, TX 77070
Marvell website as visited on June 9, 2020 at
https://www.marvell.com/company/offices.html.
9. Defendants also have engineers and actively recruit for employees to work in Austin,
Texas.
Marvell Semiconductor in Austin Salaries
Job Title Location Marvell Semiconductor
Salary
Logic Design Engineer Austin, TX $95,249
Applications Engineer Austin, TX $87,250
Physical Design Engineer Austin, TX $106,369
www.glassdoor.com > Location > Marvell-Semiconduct... v
Marvell Semiconductor Austin Office | Glassdoor
10.  On information and belief, Defendants generate substantial revenue within this District

and from the acts of infringement as carried out in this District. As such, the exercise of
jurisdiction over Defendants would not offend the traditional notions of fair play and substantial

justice.
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11. Venue is proper in the Western District of Texas pursuant to 28 U.S.C. § 1400(b) and 28
U.S.C. § 1391(c)(3).

NOTICE OF TELEPUTERS’ PATENTS

12. Teleputers is owner by assignment of U.S. Patent No. 6,922,472 (“the 472 Patent”)
entitled “Method and system for performing permutations using permutation instructions based
on butterfly networks.” A copy may be obtained at:
https://patents.google.com/patent/US6922472B2/en.

13. Teleputers is owner by assignment of U.S. Patent No. 6,952,478B2 (“the ’478 Patent”)
entitled “Method and system for performing permutations using permutation instructions based
on modified omega and flip stages.” A copy may be obtained at:
https://patents.google.com/patent/US6952478B2/en.

14. Teleputers is owner by assignment of U.S. Patent No. 7,092,526B2 (“the ’526 Patent”
and collectively with the ’478 Patent, “the Patents-in-Suit”) entitled “Method and system for
performing subword permutation instructions for use in two-dimensional multimedia
processing.” A copy may be obtained at: https://patents.google.com/patent/US7092526B2/en.

15. Teleputers is owner by assignment of U.S. Patent No. 7,174,014B2 (“the 014 Patent”)
entitled “Method and system for performing permutations with bit permutation instructions.” A
copy may be obtained at: https://patents.google.com/patent/US7174014B2/en.

16. Teleputers is owner by assignment of U.S. Patent No. 7,519,795B2 (“the *795 Patent”)
entitled “Method and system for performing permutations with bit permutation instructions.” A
copy may be obtained at: https://patents.google.com/patent/US7519795B2/en.

17. The foregoing Patents, namely the 014 Patent, the 526 Patent, the 478 Patent, the 472

Patent, and the *795 Patent are collectively referred to as “the Teleputers Patents.”
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18. The Teleputers Patents are valid, enforceable, and were duly issued in full compliance
with Title 35 of the United States Code.

19.  Defendant, at least by the date of this Original Complaint, is on notice of the Teleputers
Patents.

DEFENDANTS’ PRODUCTS

20. On information and belief, Defendants make, use, import, sell, and/or offer for sale a
multitude of products and services as systems on chips (“SoC”) that employ Arm Neon
technology supporting the infringing instructions including, but not limited to: (1) the 88PA6270
SoC; (2) the 88PA6220 SoC; (3) the PXA1088 SoC; (4) the ARMADA 38x; and (5) the
ThunderX3 (individually and collectively, the “Accused Instrumentalities”). On information and
belief, the Accused Instrumentalities are made, used, sold, offered for sale, and/or imported in
the United States by Defendants.

COUNT1
(Infringement of U.S. Patent No. 7,092,526B2)

21. Teleputers incorporates the above paragraphs by reference.

22. Defendants have been on notice of the ’526 Patent at least as early as the date it received
service of this Original Complaint.

23. On information and belief, Defendants have directly infringed and continue to infringe
the ’526 Patent by making, using, importing, selling, and/or, offering for sale the Accused
Instrumentalities in the United States.

24, On information and belief, Defendants, with knowledge of the 526 Patent, indirectly
infringe the 526 Patent by inducing others to infringe the *526 Patent. In particular, Defendants
intend to induce customers to infringe the ’526 Patent by encouraging customers to use the

Accused Instrumentalities in a manner that results in infringement.
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25. On information and belief, Defendants also induce others, including its customers, to
infringe the ’526 Patent by providing technical support for the use of the Accused
Instrumentalities.

26. On information and belief, at all times Defendants own and control the operation of the
Accused Instrumentalities in accordance with an end user license agreement.

27. On information and belief, the Accused Instrumentalities necessarily infringe one or more
claims of the ‘478 Patent when used as intended.

28. On information and belief, the Accused Instrumentalities infringe Claim 1 of the ’526
Patent by providing a method for permuting a two-dimensional (2D) data based on decomposing
images and objects into atomic elements. For example, Defendant provides system-on-chip
(including but not limited to 88PA6270 SoC, 88PA6220 SoC, PXA1088 SoC, ARMADA 38x,
ARMADA 375, ARMADA LP and/or ThunderX3) solutions for parallel data processing.

29.  For example, Defendant’s 88PA6270 SoC (used herein as an exemplary product) is used
for class color and monochrome single or multi-function printers. The 88PA6270 SoC includes a
quad core 1.2 GHz ARM AS53 processor to handle all the application processing and Page
Description Language (PDL) rendering requirements.

30.  Further, the 88PA6270 SoC (“programmable processor”) utilizes ARM Neon technology
(a Single Instruction Multiple Data (SIMD) architecture) for improving video encoding and
decoding, 2D/3D graphics and/or gaming experience. ARM Neon SIMD architecture provides
permutation instructions to rearrange individual elements present in 2D/3D graphics.

31.  Further, Defendant directly infringes the claim at least when it tests its SoCs. During such
tests, Defendant utilizes the SoCs to perform permutation on the input data using permutation

instructions available in ARM Neon SIMD ISA (Instruction Set Architecture).
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32.  Further, Defendant indirectly infringes the claim at least when Defendant’s customers
(such as device manufacturers which use Defendant’s SoCs in their products) perform the

method while testing their devices and when the devices are operated by end-users.

PRODUCTS SOLUTIONS SUPPORT INVESTORS COMPANY CAREERS LOGIN

World Class ImageQuiality

Powerful, flexible, innovative solutions driving enhancements in pﬁ

Documentation

. 88PA6270 Product Brief
). 88PA6220 Product Brief

). 8BPAGIIO Product Brief

Source: https://www.marvell.com/products/printers.html.
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Source: https://www.marvell.com/products/printers.html.

MARVELL

Marvell 88PA6270 Quad-Core MFP Printer SoC

ARM Cortex A53 Quad-Core, 3D GPU, HW Image Pipelir

PRODUCT OVERVIEW

The Marvell* 88PA6270 is a highly integrated system-on-a-chip (SoC) solution for the enterprise class color and monochrome
single or multi-function printers. The 88PA6270 combines powerful processing with a host of 1/O capabilities and dedicated
imaging hardware to deliver high performance and excellent image quality.

The 88PA6270 integrates a powerful quad core 1.2 GHz ARM* AS3 processor to handle all the application processing and PDL
rendering requirements. The 88PA6270 also includes a highly-configurable, hardware pipeline supporting imaging functions for
scan/copy/print. Functions include image data correction and filtering, color space transformations and multiple half-toning
methods. The 88PA6270 drives multiple printing technologies and incorporates print engine technology-specific operations like
laser trapping and inkjet depletion. With pixel processing rates of up 200 Megapixel/sec, the 88PA6270 supports even the fastest
printing needs. The direct engine control interface supplies highly integrated motion control of print and scan mechanisms and
print engine output, thereby reducing overall system cost and complexity.

The 88PAG6270 integrates key system interfaces including a multi-lane, multi-channel PCle Gen2, USB 3.0, integrated Gigabit
Ethernet and a 3x SDIO interfaces for memory card and Marvell Wi-Fi solutions. In addition, the 88PA6270 integrates support for
many different serial peripheral interfaces including SPI, 16550-compatible UARTs, and 12C for external fax/modem, Bluetooth, etc.
User interfaces are supported by an integrated LCD controller (parallel or LVDS), and on-board GPU.

The 88PAG270 is well suited for related applications, such as 3D printing, or use as an Application Processor.

Marvell provides a complete hardware development platform, Linux* software development kit (SDK), and the Marvell Kinoma*
JavaScript development platform thereby reducing development complexity and enabling customers to quickly deliver products
to market.

ORIGINAL COMPLAINT FOR PATENT INFRINGEMENT

PAGE | 8



Case 6:20-cv-00512 Document 1 Filed 06/09/20 Page 9 of 19

Source: https://www.marvell.com/content/dam/marvell/en/public-collateral/printing-

solutions/marvell-printers-88pa6270-product-brief-2015-08.pdf, page 1.
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Source: https://www.marvell.com/content/dam/marvell/en/public-collateral/printing-

solutions/marvell-printers-88pa6270-product-brief-2015-08.pdf, page 1.

FEATURES AND BENEFITS

SPECIAL FEATURES BENEFITS

* CPU ¢ Leading edge performance with ARM Cortex Quad-Core CPU at 1.2
GHz
* NEON™ engine for broad support of media codecs

* ARM Cortex Rjréas - - S iaakasbia et
active
* Universal Prog . I I

dedicated real time control
¢ Secure boot from NAND and eMMC

* Memory * Advanced 5-port DDR controller with Reordering Buffer (ROB) and
pseudo zero-latency write buffer to optimize performance

* Up to 4GB DDR3L, DDR4 32-bit provides 1600 MT/s per pin

* GPU * Vivante GC400LT for smooth 3D and 2D video and graphics

* Peak Rate rendering at 30 Mtriangles/s , 0.15 Gpixels/s, and 75 M Vert/
sec

* Support for industry standard APIs, including OpenGL ES 2.0/11,
OpenVG 11, DirectFB, BLTsville, 2D GAL

Source: https://jp.marvell.com/content/dam/marvell/en/public-collateral/printing-

solutions/marvell-printers-88pa6270-product-brief-2015-08.pdf, page2.
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arm Developer

IPPRODUCTS ~ TOOLS AND SOFTWARE ~ ARCHITECTURES ~ SOLUTIONS

Overview SVE Neon v  Helium ~

Arm Neon technology is an advanced Single Instruction Multiple Data (SIMD) architecture
extension for the Arm Cortex-A and Cortex-R series processors.

Neon technology is a packed SIMD architecture. Neon registers are considered as vectors of
elements of the same data type, with Neon instructions operating on multiple elements
simultaneously. Multiple data types are supported by the technology, including floating-point and

integer operations.

Neon technology is intended to improve the multimedia user experience by accelerating audio and
video encoding and decoding, user interface, 2D/3D graphics, and gaming. Neon can also
accelerate signal processing algorithms and functions to speed up applications such as audio and
video processing, voice and facial recognition, computer vision, and deep learning.

As a programmer, there are several ways you can use Neon technology:

* Neon intrinsics

* Neon-enabled libraries

* Auto-vectorization by your compiler
* Hand-coded Neon assembler

COMMUNITY  SUPPORT  DOCUMENTATION

arm
NEON

Video Encoding

g

Audio Recognition Machine Learning

Source: https://developer.arm.com/architectures/instruction-sets/simd-isas/neon

Introduction

When writing code for Neon, you may find that sometimes, the data in your registers are not quite in the
correct format for your algorithm. You may need to rearrange the elements in your vectors so that
subsequent arithmetic can add the correct parts together, or perhaps the data passed to your functionis

in a strange format, and must be reordered before your speedy SIMD code can handle it.

This reordering operation is called a permutation. Permutation instructions rearrange individual
elements, selected from single or multiple registers, to form a new vector.

Neon provides a range of permutation instructions, from basic reversals to arbitrary vector

reconstruction. Simple permutations can be achieved using instructions that take a single cycle to issu,

whereas the more complex operations use multiple cycles, and may require additional registers to be set
up. As always, benchmark or profile your code regularly, and check your processor's Technical Reference
Manual (Cortex-A8, Cortex-A9) for performance details.

Source:

https://community.arm.com/developer/ip-products/processors/b/processors-ip-

blog/posts/coding-for-neon---part-5-rearranging-vectors.
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NEON technology

ARM NEON technology is the implementation of the Advanced SIMD architecture extension. It
1s a 64 and 128-bit hybrid SIMD technology targeted at advanced media and signal processing
applications and embedded processors.

NEON technology is implemented as part of the ARM core, but has its own execution pipelines
and a register bank that is distinct from the ARM core register bank.

NEON instructions are available in both ARM and Thumb code.

Source:

http://infocenter.arm.com/help/topic/com.arm.doc.dui0473j/DUI0473] armasm_user_guide.

pdf, page 2-40.
33.  Teleputers has been damaged by Defendants’ infringement of the 526 Patent.

COUNT 11
(Infringement of U.S. Patent No. 6,952,478B2)

34.  Teleputers incorporates the above paragraphs by reference.

35.  Defendants have been on notice of the *478 Patent at least as early as the date it received
service of this Original Complaint.

36.  On information and belief, Defendants have infringed and continue to infringe the *478
Patent by making, using, importing, selling, and/or, offering for sale the Accused
Instrumentalities in the United States.

37.  On information and belief, Defendants, with knowledge of the ’478 Patent, indirectly
infringe the *478 Patent by inducing others to infringe the *478 Patent. In particular, Defendants
intend to induce customers to infringe the ’478 Patent by encouraging customers to use the
Accused Instrumentalities in a manner that results in infringement.

38. On information and belief, Defendants also induce others, including customers, to
infringe the ’478 Patent by providing technical support for the use of the Accused
Instrumentalities.
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39. On information and belief, at all times Defendants own and control the operation of the
Accused Instrumentalities in accordance with an end user license agreement.

40. On information and belief, the Accused Instrumentalities necessarily infringe one or more
claims of the *478 Patent when used as intended.

41. On information and belief, the Accused Instrumentalities infringe and induce others to
infringe the ’478 Patent by providing a method for performing an arbitrary permutation of a
source sequence of bits by defining an intermediate sequence of bits. For example, Defendants
infringe Claim 1 of the ’478 Patent using a permutation instruction, the source sequence of bits
are transformed into intermediate sequence of bits. This is repeated using the intermediate
sequence of bits as source sequence of bits until a desired sequence of bits is obtained and the
permutation instructions form a sequence of instructions. For example, Defendant provides
system-on-chip (including but not limited to 88PA6270 SoC, 88PA6220 SoC, PXA1088 SoC,
ARMADA 38x, ARMADA 375, ARMADA LP and/or ThunderX3) solutions for parallel data
processing.

42.  For example, Defendant’s 88PA6270 SoC (used herein as an exemplary product) is used
for class color and monochrome single or multi-function printers. The 88PA6270 SoC includes a
quad core 1.2 GHz ARM AS53 processor to handle all the application processing and Page
Description Language (PDL) rendering requirements.

43.  Further, the 88PA6270 SoC (“programmable processor”) utilizes ARM Neon technology
(a Single Instruction Multiple Data (SIMD) architecture) for improving video encoding and
decoding, 2D/3D graphics (“two dimensional (2-D) data”), and/or gaming experience. ARM
Neon SIMD architecture provides permutation instructions to rearrange individual elements

present in 2D/3D graphics.
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44.  Further, Defendant directly infringes the claim at least when it tests its SoCs. During such

tests, Defendant utilizes the SoCs to perform permutation on the input data using permutation

instructions available in ARM Neon SIMD ISA (Instruction Set Architecture).

45.  Further, Defendant indirectly infringes the claim at least when Defendant’s customers

(such as device manufacturers which use Defendant’s SoCs in their products) perform the

method while testing their devices and when the devices are operated by end-users.

46.  Teleputers has been damaged by Defendants’ infringement of the *478 Patent.

PRODUCTS SOLUTIONS SUPPORT INVESTORS COMPANY CAREERS

World Class Image Qidality

i

Powerful, flexible, innovative solutions driving enhancements in .‘

Documentation

. 88PA6270 Product Brief
) 88PA6220 Product Brief

. 8BPABII0 Product Brief

Source: https://www.marvell.com/products/printers.html

ORIGINAL COMPLAINT FOR PATENT INFRINGEMENT

PAGE | 13



Case 6:20-cv-00512 Document 1 Filed 06/09/20 Page 14 of 19

* The 88PA6220 powers some of the industry’s fastest and highest quality mainstream multi-
function printers (MFPs) and copiers supporting a variety of printing technologies, including ink,
laser, and LED. This 28nm SoC delivers breakthrough performance at a low system cost by
integrating 2 dual-core ARM® Cortex A53 (64-bit) processor running at 1.0GHz, dual-channel
configurable scan and print pipelines, a high-performance 2D/3D GPU, integrated Gigabit Ethernet
MAC and PHY, and integrated USB3.0 MAC and PHY.

* The 88PA6270 is the industry’s fastest and most advanced printer system-on-chip (SoC). This
28nm performance-driven SoC integrates a2 1.2GHz quad-core ARM® Cortex A53 processor complex,
Marvell’s industry-leading 32-bit DDR3/4 Memory controller, dual-channel configurable scan and
print pipelines, advanced high-speed expansion options, and 2 high-performance Vivante® 2D/3D
GPU. The 88PAB6270 will power some of the industry’s fastest and highest quality enterprise-class
multi-function printers and copiers and integrates support for Ink, Laser, and LED technologies

» Industry leading solution support: All Marvell printer SOCs are supported by a hardware
development kit (HDK) and software development kit (SDK) reducing the development effort,
enabling customers to shorten the development cycle and quickly bring products to market. The
Marvell SDK is designed to support a wide array of print technelogies including laser, ink, dye-sub
and thermal. Precise real time control is essential to producing high quality prints and scanned
images. Our SDK incorporates all the necessary real time control to directly drive print engines
using high veolume production proven algorithms. Using the sample printing, scanning, copying and
fax applications developers can easily add their individual features. Connectivity modules are
included for all the |/O on the Marvell SOCs as well as Marvell Wi-Fi and user interfaces including
color touch screens. The Marvell SDK is available for Linux as well as ThreadX real time operating
system.

Source: https://www.marvell.com/products/printers.html
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MARVELL

Marvell 88PA6270 Quad-Core MFP Printer SoC

ARM Cortex A53 Quad-Core, 3D GPU, HW Image Pipeline

PRODUCT OVERVIEW

The Marvell* 88PA6270 is a highly integrated system-on-a-chip (SoC) solution for the enterprise class color and monochrome
single or multi-function printers. The 88PA6270 combines powerful processing with a host of I/O capabilities and dedicated
imaging hardware to deliver high performance and excellent image guality.

The 88PA6270 integrates a powerful quad core 1.2 GHz ARM*" A53 processor to handle all the application processing and PDL
rendering requirements. The 88PA6270 also includes a highly-configurable, hardware pipeline suppeorting imaging functions for
scan/copy/print. Functions include image data correction and filtering, color space transformations and multiple half-toning
methods. The 88PAG6270 drives multiple printing technologies and incorporates print engine technology-specific operations like
laser trapping and inkjet depletion. With pixel processing rates of up 200 Megapixel/sec, the 88PA6270 supports even the fastest
printing needs. The direct engine control interface supplies highly integrated motion control of print and scan mechanisms and
print engine output, thereby reducing overall system cost and complexity.

The 88PA6270 integrates key system interfaces including a multi-lane, multi-channel PCle Gen2, USB 3.0, integrated Gigabit
Ethernet and a 3x SDIO interfaces for memory card and Marvell Wi-Fi solutions. In addition, the 88PA6270 integrates support for
many different serial peripheral interfaces including SPI, 16550-compatible UARTs, and 12C for external fax/modem, Bluetooth, etc.
User interfaces are supported by an integrated LCD controller (parallel or LVDS), and on-board GPU.

The 88PAG270 is well suited for related applications, such as 3D printing, or use as an Application Processor.

Marvell provides a complete hardware development platform, Linux* software development kit (SDK), and the Marvell Kinoma*
JavaScript development platform thereby reducing development complexity and enabling customers to quickly deliver products
to market.

Source: https://www.marvell.com/content/dam/marvell/en/public-collateral/printing-

solutions/marvell-printers-88pa6270-product-brief-2015-08.pdf, page 1.
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Source: https://www.marvell.com/content/dam/marvell/en/public-collateral/printing-
solutions/marvell-printers-88pa6270-product-brief-2015-08.pdf, page 1.
FEATURES AND BENEFITS
SPECIAL FEATURES BENEFITS
* CPU * Leading edge performance with ARM Cortex Quad-Core CPU at 12
— G
r « NEON™ engine for broad support of media codecs I
* ARM Cortex R4 for power management, or other tasks while SoC is
active

dedicated real time control
¢ Secure boot from NAND and eMMC

¢ Universal Programmable Controller with 2x ARM9-class processors for

* Memory ¢ Advanced 5-port DDR controller with Reordering Buffer (ROB) and
pseudo zero-latency write buffer to optimize performance

* Up to 4GB DDR3L, DDR4 32-bit provides 1600 MT/s per pin
* GPU  Vivante GC400LT for smooth 3D and 2D video and graphics

sec

» Support for industry standard APIs, including OpenGL ES 2.0/11,
OpenVG 11, DirectFB, BLTsville, 2D GAL

» Peak Rate rendering at 30 Mtriangles/s , 0.15 Gpixels/s, and 75 M Vert/

Source: https://jp.marvell.com/content/dam/marvell/en/public-collateral/printing-

solutions/marvell-printers-88pa6270-product-brief-2015-08.pdf, page?2.
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Overview SVE Neon v  Helium v

Arm Neon technology is an advanced Single Instruction Multiple Data (SIMD) architecture
extension for the Arm Cortex-A and Cortex-R series processors. q r m

Neon technology is a packed SIMD architecture. Neon registers are considered as vectors of N EO N
elements of the same data type, with Neon instructions operating on multiple elements

simultaneously. Multiple data types are supported by the technology, including floating-point and
integer operations. @

Neon technology is intended to improve the multimedia user experience by accelerating audio and Video Encoding ARVR

video encoding and decoding, user interface, 2D/3D graphics, and gaming. Neon can also

accelerate signal processing algorithms and functions to speed up applications such as audio and

video processing, voice and facial recognition, computer vision, and deep learning.
As a programmer, there are several ways you can use Neon technology: Audio Recognition Machine Leaming

* Neon intrinsics

+ Neon-enabled libraries

* Auto-vectorization by your compiler
« Hand-coded Neon assembler

Source: https://developer.arm.com/architectures/instruction-sets/simd-isas/neon.

Introduction

When writing code for Neon, you may find that sometimes, the data in your registers are not quite in the
correct format for your algorithm. You may need to rearrange the elements in your vectors so that
subsequent arithmetic can add the correct parts together, or perhaps the data passed to your functioniis
in a strange format, and must be reordered before your speedy SIMD code can handle it.

This reordering operation is called a permutation. Permutation instructions rearrange individual
elements, selected from single or multiple registers, to form a new vector.

Neon provides a range of permutation instructions, from basic reversals to arbitrary vector

reconstruction. Simple permutations can be achieved using instructions that take a single cycle to issue,

whereas the more complex operations use multiple cycles, and may require additional registers to be set
up. As always, benchmark or profile your code regularly, and check your processor's Technical Reference

Manual (Cortex-A8, Cortex-A9) for performance details.

Source: https://community.arm.com/developer/ip-products/processors/b/processors-ip-

blog/posts/coding-for-neon---part-5-rearranging-vectors.
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NEON technology

ARM NEON technology is the implementation of the Advanced SIMD architecture extension. It
1s a 64 and 128-bit hybrid SIMD technology targeted at advanced media and signal processing
applications and embedded processors.

NEON technology is implemented as part of the ARM core, but has its own execution pipelines
and a register bank that is distinct from the ARM core register bank.

NEON instructions are available in both ARM and Thumb code.

Source:

http://infocenter.arm.com/help/topic/com.arm.doc.dui0473j/DUI0473) armasm_user guide.pdf,

page 2-40.

PRAYER FOR RELIEF

WHEREFORE, Teleputers respectfully requests the Court enter judgment against Defendants:
1. declaring that the Defendants have infringed each of the Patents-in-Suit;
2. awarding Teleputers its damages suffered as a result of Defendants’ infringement of the

Patents-in-Suit;

3. awarding Teleputers its costs, attorneys’ fees, expenses, and interest;

4. awarding Teleputers ongoing post-trial royalties; and

5. granting Teleputers such further relief as the Court finds appropriate.
JURY DEMAND

Teleputers demands trial by jury, under Fed. R. Civ. P. 38.
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Dated: June 9, 2020

ORIGINAL COMPLAINT FOR PATENT INFRINGEMENT

Respectfully Submitted

/s/ Scott Fuller

M. Scott Fuller

Texas Bar No. 24036607
sfuller@ghiplaw.com
Thomas G. Fasone 111
Texas Bar No. 00785382
tfasone@ghiplaw.com
GARTEISER HONEA, PLLC
119 W. Ferguson Street
Tyler, Texas 75702
Telephone: (903) 705-7420
Facsimile: (888) 908-4400

Raymond W. Mort, III

Texas State Bar No. 00791308
raymort@austinlaw.com

THE MORT LAW FIRM, PLLC
100 Congress Ave, Suite 2000
Austin, Texas 78701

Tel/Fax: (512) 865-7950
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