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IN THE UNITED STATES DISTRICT COURT
FOR THE WESTERN DISTRICT OF TEXAS
MIDLAND-ODESSA DIVISION

POLARIS INNOVATIONS LIMITED,
a Delaware Corporation,

Plaintiff
CIVIL ACTION NO. 7:24-cv-00296

v JURY TRIAL DEMANDED

QUALCOMM INCORPORATED and
QUALCOMM TECHNOLOGIES, INC.,
both Delaware Corporations,

Defendants

PLAINTIFE’S COMPLAINT FOR PATENT INFRINGEMENT

Plaintiff Polaris Innovations Limited (“Polaris”) files this Complaint against Defendants
Qualcomm Incorporated and Qualcomm Technologies, Inc. (together, “Qualcomm” or
“Defendants”) for infringement of U.S. Patent No. 7,184,339 (the “’339 Patent”); U.S. Patent No.
7,499,371 (the “’371 Patent”); U.S. Patent No. 7,872,936 (“the 936 Patent”); and U.S. Patent No.
8,161,344 (the “’344 Patent”), collectively, the “Asserted Patents.”

THE PARTIES

1. Polaris Innovations Limited is a corporation organized and existing under the laws
of Ireland, with its principal place of business at 77 Lower Camden Street, Dublin D02 XE80,
Ireland.

2. Defendant Qualcomm Incorporated (“QCI”) is a corporation organized and existing
under the laws of Delaware and maintains established places of business at 9600 N. Mopac, Suite
900, Stonebridge Plaza II, Austin, Texas 78759 and 13929 Center Lake Drive, Parmer Building 1
Austin, Texas 78753. QCI may be served in Texas via its registered agent Prentice Hall Corp.

System, 211 E. 7th Street, Suite 620, Austin, TX 78701-3218.
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3. Defendant Qualcomm Technologies, Inc. (“QTI”) is a corporation organized and
existing under the laws of Delaware and maintains established places of business at 9600 N.
Mopac, Suite 900, Stonebridge Plaza II, Austin, Texas 78759 and 13929 Center Lake Drive,
Parmer Building 1, Austin, Texas 78753. QTI may be served in Texas via its registered agent
Corporation Service Company d/b/a CSC-Lawyers Incorporating Service Company, 211 E. 7th
Street, Suite 620, Austin, TX 78701.

4. QTI is a wholly-owned subsidiary of QCI and, together with its affiliates, serves
and performs substantially all of Qualcomm’s research and development efforts, its engineering

operations, and its products and services businesses. See https:/ www.qualcomm.com/company.

Relevant QTI-affiliated companies include, at least, Qualcomm CDMA Technologies and
Qualcomm CDMA Technologies Asia Pacific Pte. Ltd.

5. Qualcomm is one of the world’s premier manufacturers of integrated circuits for
the wireless device industry. Its website states that “[r]eferences to ‘Qualcomm’ may mean
Qualcomm Incorporated, or subsidiaries or business units within the Qualcomm corporate
structure, as applicable.” Id. Qualcomm’s website further states that “Qualcomm Technologies,
Inc., a subsidiary of Qualcomm Incorporated, operates, along with its subsidiaries, substantially
all of our engineering, research and development functions, and substantially all of our products
and services businesses, including our QCT semiconductor business.” /d.

6. QCI, QTI, and their subsidiaries and related companies share the same
management, common ownership, advertising platforms, facilities, distribution and sales channels,
and accused products and product lines. In this way, QCI, QTI, and their subsidiaries and related
companies operate as a singular, unitary business enterprise and are, thus, jointly, severally and

communally liable for the acts of patent infringement detailed below.


https://www.qualcomm.com/company
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7. QCI, QTI, and their subsidiaries and related companies are doing business
collectively, directly and through agents, on a persistent and ongoing basis in this District and
elsewhere in the United States, and they each have regular and established places of business here.

JURISDICTION AND VENUE

8. 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).

0. This Court has personal jurisdiction over Qualcomm because it has engaged, and
continues to engage, in continuous, systematic, and substantial activities within this State,
including the substantial marketing and sale of products and services within this State and this
District. Indeed, this Court has personal jurisdiction over Qualcomm because it has committed acts
giving rise to Polaris’ claims for patent infringement within and directed to this District, has
derived substantial revenue from its goods and services provided to individuals and entities in this
State and this District, and maintains regular and established places of business in this District,

including at least its two brick-and-mortar locations in Austin, Texas:!

Qualcomm Products v Developer v Support v Company v Q 8 o]

73 Offices in USA

ofen 9 onee 9 onee

Auburn Hills Austin Austin

ABHA AUSB AUSE

1900 Opdyke Court 9600 N. Mopac, Ste 900 Stonebridge 13929 Center Lake Drive, Parmer
Auburn Hills MI 48326 Plaza Building 1

UsA Austin TX 78759 Austin TX 78753

Gotdirections > UsA UsA

Got diroctions > Got diroctions >

I See https://www.qualcomm.com/company/facilities/offices?country=US A &page=2.
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10. Relative to patent infringement, Qualcomm has committed and continues to
commit acts in violation of 35 U.S.C. § 271, and has made, used, offered for sale, sold, and
imported infringing products, systems, and services in this State, including this District, and has
otherwise engaged in infringing conduct within and directed at, or from, this District. Infringing
products, systems, and services (collectively, the “Accused Instrumentalities”) include Qualcomm
processors such as the Qualcomm Snapdragon 4, 6, 7, 8, and X Series products and other
processors and platforms offered and sold by Qualcomm as described further below.

11. Qualcomm’s infringing activities have caused harm to Polaris in this District.
Qualcomm and/or its partners and agents offer to sell and sell the Accused Instrumentalities within
this District, and on information and belief, Qualcomm, its partners and agents, and/or their
customers use the Accused Instrumentalities in this District in infringing ways. These are
purposeful acts and transactions in this State and this District such that Qualcomm reasonably
should know and expect that it can be haled into this Court to answer for its actions.

12. Moreover, this Court maintains personal jurisdiction over Qualcomm because
Qualcomm conducts business in this State by, among other things, “recruit[ing] Texas residents,
directly or through an intermediary located in this State, for employment inside or outside this
State.” Tex. Civ. Prac. & Rem. Code § 17.042(3). For instance, Qualcomm lists dozens of job

openings in Texas (as of Oct. 29, 2024):?

2 https://careers.qualcomm.com/careers?location=Austin%2C%20Texas%2C%20United %20
States%200f%20America&pid=446697682796&domain=qualcomm.com&sort_by=relevance&l

ocation_distance km=8&triggerGoButton=true
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Jobs at Qualcomm

Prior to uploading your resume, please ensure your location is included.

Search Q Austin, Texas, United States of America @& x 5 - m v 2 JobcCart Advanced Options

30 open jobs around 5 mi of Austin, Texas, United States of America. Use your resume to get matched with the right job.

“q
Upload your resume

13. Qualcomm also lists its job openings in Texas on LinkedIn (as of Oct. 24, 2024):3

) ; ; : I a wsn -
m Q Title, skill or company @ Austin, Texas, United States K Search ) ﬁ =: 2 -] .’. . HH =
Cornpanyo v m Date posted + Experience level ¥ Salary ¥ Remote + All filters Reset

30 results

Jobs in Austin, Texas, United States
E Qualcomm

E ESG Climate and Decarbonization Staff Analyst @ % SOC Platform Architect @

Qual;omm Austin, TX - Reposted 2 months ago - 34 potential applicants
Austin, TX
$1136K7T - $170.4KT
We highlight job details that match your preferences and skills. Click below to view X
viewed and edit them.
Embedded 10T Business Development Intern %
(Colombia - Remote) @ S139K/yr - §234.5K/yr  Full-time
Qualcomm
United States (Remote) Apply &
1 month ago
PREMIUM
Hardware (CPU, GPU, SoC, Digital Design, DV) % .
Engineering Internship — Summer 2025 @ Your AI'POWEF&d le:l assessment
Qualcomm
Austin, TX + + Am | agood fit? + How can | best position myself?
Viewed .
About the job
SOC Platform Architect @ x
Qualcomm Company
Austin, TX
$139K/yr - $234.5K/yr Qualcomm Technelogies, Inc.
Viewed
“ Job Area
Technical Marketing Manager (m/f/d) for SOC % . _ ) .
system solutions for Digital Chassis (Infotainment, Engineering Group, Engineering Group » SoC Architecture

3https://www.linkedin.com/jobs/search/?currentJobld=3991694727&distance=5&f C=2017%2C
154985%2C162572%2C2923434%2C38387%2C595224%2C75115234&f CR=103644278&ge
0ld=104472865&origin=]OB_SEARCH PAGE JOB FILTER&refresh=true&sortBy=R

5
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14. Further, on Qualcomm’s LinkedIn page, it boasts 603 “associated members” in its

Texas offices (as of Oct. 24, 2024):*

m Q search f =_= . _& _w LS

Qualco

Progress

Qualcomm @

,, ~ N
+ Follow |_Contactus & ) ()

Home About Posts Jobs Life People Insights
. R
595 associated members ()

Texas, United States X It ||

oooooo

4 https://www.linkedin.com/company/qualcomm/people/?facetGeoRegion=102748797
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15. Venue is proper in this District under 28 U.S.C. §§ 1391 and 1400(b) because
Qualcomm has at least two regular and established places of business in Austin, which is in this
District. Venue is further proper in this District because Qualcomm has directly infringed and/or
induced the infringements of others, including its customers, in this District by offering for sale
and selling Accused Instrumentalities in this District, using Accused Instrumentalities in infringing
ways in this District, and inducing infringing customer use of Accused Instrumentalities in this
District.

THE ASSERTED PATENTS

16. Polaris is the sole and exclusive owner of all right, title, and interest in the’339
Patent, the *371 Patent, the 936 Patent, and the *344 Patent and holds the exclusive right to take
all actions necessary to enforce its rights in, and to, the Asserted Patents, including the filing of
this patent infringement lawsuit. Polaris also has the right to recover all damages for past, present,
and future infringements of the Asserted Patents and to seek injunctive relief as appropriate under
the law.

17. The ’339 Patent is titled, “Semi-conductor component, as well as a process for the
in-or output of test data.” The *339 Patent issued on February 27, 2007 and stems from U.S. Patent
Application No. 11/253,807, which was filed on October 20, 2005.

18. The ’371 Patent is titled “Semiconductor memory system with a variable and
settable preamble f.” The ’371 Patent issued on March 3, 2009 and stems from U.S. Patent
Application 11/288,941, which was filed on November 28, 2005.

19. The ’936 Patent is titled “System and method for packaged memory.” The 936
Patent issued January 18, 2011 and stems from U.S. Patent Application No. 12/212,400 which was

filed on September 17, 2008.
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20. The ’344 Patent is titled “Circuits and methods for error coding data blocks.” The
’344 Patent issued April 17, 2012 and stems from U.S. Patent Application No. 12/046,099 which
was filed on March 11, 2008.

21. Polaris and its predecessors complied with the requirements of 35 U.S.C. § 287, to
the extent necessary, such that Polaris may recover pre-suit damages.

22. The claims of the Asserted Patents are directed to patent-eligible subject matter
under 35 U.S.C. § 101. They are not directed to abstract ideas, and the technologies covered by
the claims comprise systems and/or consist of ordered combinations of features and functions that,
at the time of invention, were not, alone or in combination, well-understood, routine, or
conventional.

DEFENDANTS’ PRE-SUIT KNOWLEDGE OF ITS INFRINGEMENTS

23. Prior to the filing of this Complaint, Polaris sent letters to Qualcomm notifying
Qualcomm that various exemplary products infringe at least one or more claims of the’339 Patent,
the 371 Patent, the 936 Patent, and the *344 Patent and that Qualcomm needs to take a license.
See Aug. 9, 2024 Letter (and accompanying claim charts); see also October 13, 2015 Letter.
Qualcomm has not agreed to license the Asserted Patents, and Polaris brought this action to protect
its rights.

24. The Accused Products include, but are not limited to, the exemplary products
identified in Polaris’ letters to Qualcomm. Qualcomm’s past and continuing sales of the Accused
Products: (i) willfully infringe the Asserted Patents; and (i1) impermissibly usurp the significant

benefits of Polaris’ patented technologies without fair compensation.
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COUNT1I
(INFRINGEMENT OF U.S. PATENT NO. USP 7,184,339)

25.  Plaintiff incorporates the preceding paragraphs herein by reference.

26. This cause of action arises under the patent laws of the United States, and, in
particular, 35 U.S.C. §§ 271, et seq.

27. Polaris is the owner of all substantial rights, title, and interest in and to the ’339
Patent including the right to exclude others and to enforce, sue, and recover damages for past
and future infringements.

28. The *339 Patent is valid, enforceable, and was duly and legally issued by the United
States Patent and Trademark Office on February 27, 2007, after full and fair examination.

29. Qualcomm has and continues to directly and/or indirectly infringe (by inducing
infringement) one or more claims of the 339 Patent in this District and elsewhere in Texas and
the United States by making, using, selling, offering to sell, and/or importing, and by actively
inducing others to make, use, sell, offer to sell, and/or import, Qualcomm products, their
components and processes, and/or products containing the same, that incorporate the fundamental
technologies covered by the ’339 Patent, including, but not limited to, its Snapdragon 4, 6, 7, §,
and X Series products incorporating LPDDR4/X or LPDDRS5/5X memory (collectively, “the *339
Accused Products™).

Direct Infringement (35 U.S.C. § 271(a))

30. Qualcomm has directly infringed and continues to directly infringe one or more

claims of the 339 Patent in this District and elsewhere in Texas and the United States.
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31. Qualcomm has directly infringed and continues to directly infringe, either by itself
or via its agent(s), at least Claim 1 of the *339 Patent as set forth under 35 U.S.C. § 271(a) by
making, offering for sale, selling, and/or importing the 339 Accused Products. Furthermore,
Qualcomm makes and sells the *339 Accused Products outside of the United States and either
delivers those products to its customers, distributors, and/or subsidiaries in the United States or, in
the case that it delivers the 339 Accused Products outside of the United States, does so intending
and/or knowing that those products are destined for the United States and/or designed and
designated for sale in the United States, thereby directly infringing the *339 Patent. See, e.g., Lake
Cherokee Hard Drive Techs., L.L.C. v. Marvell Semiconductor, Inc., 964 F. Supp. 2d 653, 658
(E.D. Tex. 2013).

32. Furthermore, Qualcomm directly infringes the ’339 Patent through its direct
involvements in, and control of, the activities of subsidiaries and agents. Subject to Qualcomm’s
direction and control, the subsidiaries and agents conduct activities that constitute direct
infringement of the ’339 Patent under 35 U.S.C. § 271(a) by making, using, offering for sale,
selling, and/or importing Accused Instrumentalities. Qualcomm receives direct financial benefit
from such infringements by its U.S.-based subsidiaries and agents.

33. By way of illustration only, the 339 Accused Products perform each and every
element of Claim 1 of the ’339 Patent. The 339 Accused Products perform “[a] process for

inputting and/or outputting test data and/or semi-conductor component operating control data into

> Throughout this Complaint, wherever Polaris identifies specific claims of the Asserted Patents
infringed by Qualcomm, Polaris expressly reserves the right to identify additional claims and
products in its infringement contentions in accordance with applicable local rules and the Court’s
case management order. Specifically identified claims throughout this Complaint are provided for
notice pleading only.

10
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or from a semi-conductor component, whereby the semi-conductor component comprises one or
more useful data memory cells for storing useful data, and one or more test data and/or semi-
conductor component operating control data registers for storing test data and/or semi-conductor
component operating control data, comprising” the steps of Claim 1. For instance, the ’339

Accused Products, such as the SM8250, incorporate LPDDR4/4X or LPDDRS5/5X memory that

comply with JEDEC standards and perform the steps described below:

Qualcomm

Qualcomm Technologies, Inc.

SM8250
Device Specification
80-PL546-1 Rev. R

Device description

SM8250 is the new generation Qualcormm® Snapdragon ™

premium-tier processor with external 4G/5G modem

(SDX55M). Itis designed with the 7 nm process, for superior

performance and power efficiency. SM8250 includes the

following key compenents:

m  Qualcomm® Krya™ 585 CPU built on Arm Cortex
technology

®  Qualcomm® Adreno™ 650 GPU for the highest in
graphics performance and power efficiency

m  Qualcomm® Hexagon™ DSP with quad Hexagon Vector
eXtensions (HVX) processor for vision processing and
machine learning

m  Qualcomm Spectra™ 480 image processing engine for
the ultimate photography and videography experiences

m  Adreno 665 VPU for high-quality, ultra HD video encode
and decode

Adreno 995 DPU for on-device and external ultra HD
display support

Low-power audio subsystem combined with the
Qualcomm Agstic™ Audio Technologies
WCDS380/WCD9385 audio codec for low power voice
processing and audiophile quality audio playback
Qualcomm® Sensing Hub for contextual awareness and
always-on sensor supporl

Qualcomm® Secure Processing Unit (SPU240) for
advanced secure use cases

Qualcomm® Neural Processing Unit (NPU230) for
high-performance machine learning use cases
External 802.11ax, 2 x 2 MIMO, and Bluetooth 5.1
Quad-channel package-on-package (PoP) high-speed
LPDDRS/LPDDR4X SDRAM

(80 _PL546 1 R SM8250 DEVICE SPECIFICATION.PDF)
34, The ’339 Accused Products perform a process that includes “applying a control
signal to the semi-conductor component for switching over the semi-conductor component from a
first to a second operating mode.” For instance, the 339 Accused Products that incorporate
LPDDRS5/5X memory apply a control signal to the semi-conductor component for switching over

the semi-conductor component from a first to a second operating mode when a Mode Register

Write-1 command issued by the memory controller to the LPDDRS5/5X memory causes the

11
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following command to write to the addressed mode register (a second operating mode) instead of
the memory array (a first operating mode):

Table 201 — Command Truth Table (econt™d)

o | son
SDRAM (86, | €MD DDR COMMAND PINS CK_t Notes
COMMAND | 20 PIN edge
88) ["cs | cAo | CAf CA2 | CAI | cAa CA5 | CA®
MASK Any H L H L co c3 Cc4 C5 & Ri1
WRITE BG BAO BA1 BGO | BG1 1,2,3,
(MWR) 168 X BAO BA1 BA2 | BA3 c1 c2 AP v F1| 87
8B BAQ BA1 BA2 v
WRITE Any X L H H co c3 c4 c5 & R
(WR16 or BG BAO BA1 BGO | BG1 1,2,3,
WR) 168 X BAO BA1 BA2 | BA3 (o c2 AP N F1| 678
8B BAD BA1 BA2 Vv
MODE H L L L H H L H & Ri
REGISTER An 1,2
WRITE-1 y X MAD | MAT MA2 | MA3 | MA4 mMas | mas || Fi .
(MRW-1)
e)8]= & T T T H T T orl_| & RI
REGISTER Any -
WRITE-2 X OP0 | OPT oP2 | OP3 | oOP4 oPs | ope | W F1 .
(MRW-2)
MODE H L L L Gl H L L £ _RI
REGISTER Any 1,2
READ (MRR) X MAD | MAT MA2 | MA3 | MAd4 MAS | MAs | T F1

(JEDEC Standard No. 209-5C, Page 190)

35. As another example, the 339 Accused Products that incorporate LPDDR4/4X
memory apply a control signal to the semi-conductor component for switching over the semi-
conductor component from a first to a second operating mode when a Mode Register Write-1
command issued by the memory controller to the LPDDR4/4X memory causes the following
command to write to the addressed mode register (a second operating mode) instead of the memory

array (a first operating mode):

12
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Table 169 — Command Truth Table

SOR Com- SDR CA Pins (6)
mand Pins
SDRAM Command |  CS cao | cal | ca2 | cas | cas4 | cas ::g—; Notes

v L

R1_ (12367

]

Write -1 (WR-1)

L
v C9o
Self Refresh Exit L R1

T|r|(x|r
[ —
= -
I = o
T(Q|r
<|3|®
3
5 o

(SRX) L v R2
Mask Write -1 H L L H - L R1 [12356
(MWR-1) L % %) R2Z 9
REU H L L H - H R1 13

<

R1 (12367

Read -1 (RD-1)

x|~
| -
==
-
<|r
Al
12 <%
3
©

Mode Register Write -{ ~ H L H H L L oP7 || R1 114
1 (MRW-1) L R2 '
TMode Register write-| . H C L OoP6 | Ri1 1
2 (MRW-2) L OPO OP1 oP2 OP3 OP4 OP5 R2 '
Mode Register Read- H L H H H L V R1 1212
1 (MRR-1) L R2 o

(JEDEC Standard No. 209-4C, Pages 270 and 271)
36.  The ’339 Accused Products perform a process that includes “applying an address
signal to the semi-conductor component.” For instance, the 339 Accused Products that incorporate
LPDDRS5/5X memory apply an address signal to the semi-conductor component on lines CAO to

CA6:

13
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Table 2001 — Command Truth Table (cont’d)

c?ufa SDR
SDRAM (BG, CMD DDR COMMAND PINS CK_t
COMMAND 108 PIN edge Notes
8B) CS CAOD CA1 CA2 | CA3 CA4 CAS CAB
MASK Any H CO C3 o} CH & R
WRITE BG BAD BA1 BGO | BG1 1,2,3,
(MWR) 16B X BAD BA1 BA2 | BA3 c1 c2 AP N F1| 87
BB BAO BA1 BA2 vV
WRITE Any H co C3 ] C5 & Ri
(WR18 or BG BAO | BAT | BGO | BGT 1.2,3
WR) 16B X |_BAO BA1 BA2 | BA3 | C1 c2 AP ~_ F1| 67,8
8B BAO BA1 BAZ2 vV _
~MODE
REGISTER
WRITE-1 Any = 1.2
(MRW-1)
REMG{I)QTEER £
WRITE-2 Any = 1,2
(MRW-2)
MODE
REGISTER Any 1,2
READ (MRR) _i:

(JEDEC Standard No. 209-5C, Page 190)

37. As another example, the 339 Accused Products that incorporate LPDDR4/4X

memory apply an address signal to the semi-conductor component on lines CA0 to CAS:

Table 169 — Command Truth Table

SDR Com- .
mand Pins SDR CA Pins (6)
SDRAM Command cs CAD | CA1 CAZ | CA3 | CA4 | CAS5 S:; Notes
\QI AL e l v LA
, R L L H L L - R1_[12367
Write -1 (WR-1) T v co AP o o
Self Refresh Exit H L L H 1L H \' R1 12
(SRX) L \' R2 ’
Mask Write -1 H I8 L H H L L R1 1235686
(MWR-1) L vV C9 AP R2 9
H L L H H H Vv R1
RFU L v R2 1.2
H s H L L L R1 112367
Read 1 (RO-D T# e
1 I
Mode Register Write - H L H H L L OP7 R1 111
1 (MRW-1) L R2 '
Mode Register Write- H L H H L H OP6 R1 111
2 (MRW-2) L OPO OP1 oP2 OP3 OP4 OP5 R2 '
Mode Register Read- H L H H H L vV R1 1212
1 (MRR-1) L R2 W,

(JEDEC Standard No. 209-4C, Pages 270 and 271)

14
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38. In the ’339 Accused Products, “in the second operating mode one or more of the
test data and/or semi-conductor component operating control data registers of the semi-conductor
component is addressed by the address signal, and in the first operating mode one or more of the
useful data memory cells.” For instance, in the ’339 Accused Products that incorporate
LPDDRS5/5X memory, once the Mode Register Write-1 command is issued by the memory
controller to the LPDDRS5/5X memory, the following command Mode Register Write-2 writes the

data to the register addressed by the address signal MAO to MAG6:

BK | spr
ORG
SDRAM (BG CcMD DDR COMMAND PINS CK_t Notes
COMMAND 168, PIN edge
8B) cs CAD CA1 CA2 | CA3 CA4 CAS CAB
MASK Any H L H L CO0 C3 c4 c5 & R
WRITE BG BAD BA1 BGO BG1 1,23,
(MWR) 168 X BAO BA1 BA2 | BA3 C1 c2 AP = F1| 6.7
8B BAO BA1 BA2 v
WRITE Any H L H H CO c3 c4 c5 & Ri
(WR16 or BG BAO BA1 BGO | BG1 1,23,
WR) 168 X BAD BAT BAZ | BA3 c1 c2 AP —_ F1| 8,78
BB BAO BA1 BA2 Y
MODE H L [ L | L | H ] H | L [ H 4 Ri
REGISTER A ! . . ) . . 12
WRITE-1 ny X MAO ‘ MAT | MA2 | MA3 MA4 | MAS | MAB N F1 .
(MBEW.1) | 1 I | I 1
MODE H L L L H L L OP7 & R1
REGISTER Any -
WRITE-2 X OPO OP1 oP2 | oOP3 OP4 OP5 OP6 ~_ F1 '
(MRW-2)
MODE H L L L H H L L & R
REGISTER Any 1,2
READ (MRR) X MAD MA1 MAZ | MA3 MAJ MAS MAG S_ F1

(JEDEC Standard No. 209-5C, Page 190)

39.  The LPDDRS5/5X Mode Registers 31 to 34 are test data registers used for DQ
Calibration operation, and other registers, for example Mode Registers 35 to 40 are operating
control data registers. And the LPDDRS5/5X memory is addressed by the address signals, for

example during the write commands MWR, WR16, WR:

15
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Table 58 — Mode Register Assignment in LPDDRS SDRAM (MR8 OP[1:0]=00)""*% (cont’d)

MR# | MA[6:0] | Access | OP[7] OP[6] OP[5] | OP[4] | OP[3] OP[2] OP[1] OP[0]
3 1Fu w Lower-Byte per-bit control Register for DQ Calibration |
32 204 w Upper-Byte per-bit control Register for DQ Calibration 1
33 21u W DQ Calibration Pattern “A” |
34 22y W DQ Calibration Pattern “B” |
35 234 R WCK2DQI Oscillator Count - LSB i
36 24y R WCK2DQl Oscillator Count - MSB i
37 25m RW WCK2DAQl interval timer run time setting |
38 264 R WCK2DQO Oscillator Count - LSB |
39 274 R WCK2DQO Oscillator Count - MSB |
AN DR RAN WCK2D00 intarval timar rmn timea caﬂing

(JEDEC Standard No. 209-5C, Page 127)
onG | SOR
SDRAM BG, CMD DDR COMMAND PINS CK_t Notes
COMMAND [103, PIN edge
=) CAs | _CAS
o
WRITE BG BAO BA BGO BG1 1,23,
(MWR) 168 x [ BAD BA BA2 | BA3 ci c2 AP v F1| 6.7
88 BAO BA1 BA2 v
WRITE Any H Co0 ca C4 C5 & R
WR16 or BG BAO BA1 BGO | BG1 1,2,3
R 168 x [ BAO | BA1 | BA2 | BA3 | cCi c2 Ao | F1| 678
8B BAO BAT BA2 V _

~MODE KRN S S I S O N O N I B e Y 3
REGISTER An 12
WRITE-1 y X MAD MA1 MA2 MA3 MA4 MAS MAB N F1 ’
(MRW-1)

MODE | S [ N oF7 | & ®

REGISTER AR 1,2
WRITE-2 y X OPO0 OP1 OoP2 OP3 OP4 OP5 OP6 . F1 '
(MRW-2)

MODE LW__&

REGISTER Any 1,2

READ (MRR) X MAD MA1 MA2 MA3 MA4 MAS MAB 1: f1

(JEDEC Standard No. 209-5C, Page 190)

40. As another example, in the 339 Accused Products that incorporate LPDDR4/4X
memory, once the Mode Register Write-1 command is issued by the memory controller to the
LPDDR4/4X memory, the following command Mode Register Write-2 writes the data to the

register addressed by the address signal MAO to MAS:
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SDR Com- .
and Pins SDR CA Pins (6)
SDRAM Command cs CAD | CA1 | CA2 | CA3 | CA4 | CAS g:g—; Notes
1 N f = I v LA
. H L L BL R1 |[1.2,367
Write -1 (WR-1) 1 v Co AP 2 e
Self Refresh Exit H L H \'i R1 12
(SRX) L \'s R2 ’
Mask Write -1 H L L H H L = R1 |1,2,356€
(MWR-1) L v c9 AP R2 9
H L L H H H V R1
RFU L Vv R2 1.2
H L H L L L BL R1 |1,2,36,7
Rews-1 €0) | g | co | ap | e |
ModeRegisterWrite-] H | 1t T H [T W [ 1 | 1 [ op7z | R1 114
1 (MRW-1) | TMAD | MA1 | MA2 | MA3 | MAa | MAs | R2 :
Mode Register Write- H L H H L H OP6 R1 111
2 (MRW-2) L OPO QOP1 oP2 OP3 OP4 OPS R2 '
Mode Register Read- H L H H H L Vv R1 1212
1 (MRR-1) L R2 L,
(JEDEC Standard No. 209-4C, Pages 270 and 271)
41.  The LPDDR4/4X Mode Registers 32 and 40 are test data registers used for DQ

Calibration operation, and other registers, for example Mode Registers 0 to 4 are operating control

data registers. And the LPDDR4/4X memory is addressed by the address signals, for example

during the write commands WR-1, MWR-1, and the read command RD-1:

Table 13 — Mode Register Assignment in LPDDR4 SDRAM

MR#I OP[T7] [ OP[6] [ OP[5] [ OP[4] | OP[3] I OP[2] I OP[1] I OP[0]
0 CATR RFU RFU Rzal RFU Latency Mode| "o
mode

1 RPST nWR (for AP) | RD-PRE WR-PRE BL

2 WR Lev WLS WL RL

3 DBI-WR DBI-RD PDDS PPRP | WRPST | PU-CAL
4 TUF Thermal Offset | PPRE | SR Abort Refresh Rate

2 | ' DQ Calibration Pattern "A” (default = 5AH)

3 RFU

34 RFU

35 RFU

36 RFU

37 RFU

38 RFU

39 ! Reserved for testina - SDRAM will ianore

40 DQ Calibration Pattern “B" (default = 3CH)
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SDR Com- ,
P
mand Pins SDR CA Pins (6)
SDRAM Command cs CAD CA1 CA2 CA3 CA4 CAS g:g‘et Motes
_ A L L H L L | BL Il R1 [12367
Write -1 (WR-1) L v co | AP || R2 9
Self Refresh Exit H L L H L H ' R1 12
[SRY) | \ R2 i
Mask Write -1 H L L H H L L R1 1,2,3,5,6
(MWR-1) L A" C9 AP R2 9
3] L L H H V R1
RFU y V] = 1.2
H L H L L L BL R1 1,2,3,6,7

Mode Register Write - oP7 R1

|:| L H H = L 111
1 (MRW-1) L MAO | MA1 | MA2 | MA3 | MA4 | MAS | R2 '
Mode Register Write- H L H H L H OP6 R1 111
2 (MRW-2) L OPO OP1 oP2 OP3 OP4 OPS R2 '
Mode Register Read- H L H H H L V R1 1212
1 (MRR-1) L MAD | MA1 | MA2 | MA3 | MA4 | MAS R2 o
(JEDEC Standard No. 209-4C, Pages 270 and 271)
Indirect Infringement (Inducement — 35 U.S.C. § 271(b))
42. In addition and/or in the alternative to its direct infringements, Qualcomm has

indirectly infringed and continues to indirectly infringe one or more claims of the *339 Patent by
knowingly and intentionally inducing others, including its subsidiaries, agents, distributors,
affiliates, retailers, suppliers, integrators, importers, customers, and/or consumers, to directly
infringe by making, using, offering to sell, selling and/or importing into the United States the *339
Accused Products.

43. At a minimum, Qualcomm has knowledge of the 339 Patent since being served
with this Complaint. Qualcomm also had knowledge of the *339 Patent since receiving letters from
Polaris providing details of its infringements prior to the filing of this Complaint. Since receiving
notice of its infringements, Qualcomm has actively induced the direct infringements of its
subsidiaries, agents, distributors, affiliates, retailers, suppliers, integrators, importers, customers,

and/or consumers as set forth under U.S.C. § 271(b). Such inducements have been committed with
18
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the knowledge, or with willful blindness to the fact, that the acts induced constitute infringements
of the ’339 Patent. Indeed, Qualcomm has intended to cause, continues to intend to cause, and has
taken and continues to take, affirmative steps to induce infringement by, among other things,
creating and disseminating advertisements and instructive materials that promote the infringing
use of the 339 Accused Products; creating and/or maintaining established distribution channels
for the 339 Accused Products into and within the United States; manufacturing the 339 Accused
Products in conformity with U.S. laws and regulations; distributing or making available datasheets
supporting use of the 339 Accused Products that promote their features, specifications, and
applications; promoting the incorporation of the 339 Accused Products into end-user products;
and providing technical support and/or related services for these products to purchasers in the
United States.

Damages

44. On information and belief, despite having knowledge of the ’339 Patent and
knowledge that it is directly and/or indirectly infringing one or more claims of the *339 Patent,
Qualcomm has nevertheless continued its infringing conduct and disregarded an objectively high
likelihood of infringement. Qualcomm infringing activities relative to the *339 Patent have been,
and continue to be, willful, wanton, malicious, in bad-faith, deliberate, consciously wrongful,
flagrant, characteristic of a pirate, and an egregious case of misconduct beyond typical
infringement such that Polaris is entitled to enhanced damages under 35 U.S.C. § 284 up to three
times the amount found or assessed.

45.  Polaris has been damaged as a result of Qualcomm’s infringing conduct described
in this Count. Qualcomm is, thus, liable to Polaris in an amount that adequately compensates
Polaris for Qualcomm’s infringements, which, by law, cannot be less than a reasonable royalty,

together with interest and costs as fixed by this Court under 35 U.S.C. § 284.
19
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COUNT II
(INFRINGEMENT OF U.S. PATENT NO. 7,499,371)

46. Plaintiff incorporates the preceding paragraphs herein by reference.

47. This cause of action arises under the patent laws of the United States, and, in
particular, 35 U.S.C. §§ 271, et seq.

48. Polaris is the owner of all substantial rights, title, and interest in and to the *371
Patent including the right to exclude others and to enforce, sue, and recover damages for past
and future infringements.

49.  The ’371 Patent is valid, enforceable, and was duly and legally issued by the United
States Patent and Trademark Office on March 3, 2009, after full and fair examination.

50. Qualcomm has and continues to directly and/or indirectly infringe (by inducing
infringement) one or more claims of the 371 Patent in this District and elsewhere in Texas and
the United States by making, using, selling, offering to sell, and/or importing, and by actively
inducing others to make, use, sell, offer to sell, and/or import, Qualcomm products, their
components and processes, and/or products containing the same that incorporate the fundamental
technologies covered by the *371Patent, including, but not limited to, its Snapdragon 8 and X series
products that incorporate LPDDRS5/5X memory (collectively, “the 371 Accused Products”).
Direct Infringement (35 U.S.C. § 271(a))

51. Qualcomm has directly infringed and continues to directly infringe one or more
claims of the *371 Patent in this District and elsewhere in Texas and the United States.

52. Qualcomm has directly infringed and continues to directly infringe, either by itself
or via its agent(s), at least Claim 6 of the ’371 Patent as set forth under 35 U.S.C. § 271(a) by
making, offering for sale, selling, and/or importing the *371 Accused Products. Furthermore,

Qualcomm makes and sells the 371 Accused Products outside of the United States and either
20
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delivers those products to its customers, distributors, and/or subsidiaries in the United States or, in
the case that it delivers the ’371 Accused Products outside of the United States, does so intending
and/or knowing that those products are destined for the United States and/or designed and
designated for sale in the United States, thereby directly infringing the *371 Patent. See, e.g., Lake
Cherokee Hard Drive Techs., L.L.C. v. Marvell Semiconductor, Inc., 964 F. Supp. 2d 653, 658
(E.D. Tex. 2013).

53. Furthermore, Qualcomm directly infringes the ’371 Patent through its direct
involvements in, and control of, the activities of subsidiaries and agents. Subject to Qualcomm’s
direction and control, the subsidiaries and agents conduct activities that constitute direct
infringement of the ’371 Patent under 35 U.S.C. § 271(a) by making, using, offering for sale,
selling, and/or importing Accused Instrumentalities. Qualcomm receives direct financial benefit
from such infringements by its U.S.-based subsidiaries and agents.

54. By way of illustration only, the 371 Accused Products include each and every
element of Claim 6 of the *371 Patent. The 371 Accused Products are a “system” that comprise
the limitations of Claim 6. For instance, the 371 Accused Products comprise “a semiconductor

memory apparatus” as shown below from the data sheet for the SM8450:

The SM8450 15 the lower device within a PoP system, as shown and explained in Figure 2-1.

Companion mamaory device

SME450's t i
Top package EBI LPDDRS SDRAM EBI LPDDRS SDRAM woell/'s op pn
assignments
memory device
]

Uﬂ:‘:.mipf].:.'k}"g" SMB450's bottom
- SM8450 SMB450 pin assignmeants
die

Figure 2-1 PoP system pin assignments

(80-11140-1 SM8450 SM8450P Data Sheet.pdf, Page 13)
21
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55. The ’371 Accused Products further comprise “a processor unit which is configured
to: transmit a command instruction to the semiconductor memory apparatus, wherein the command
instruction is at least one of a write instruction and a read instruction.” For instance, the *371
Accused Products such as the SM8450 incorporate a processor unit which is configured to transmit

a command instruction to the semiconductor memory apparatus:

SM8450 high-level block diagram and MPSP1518 outline drawing

SM8450
RF Interfaces || Memory eanll PoP memary
T GRFCRFEE support s CTUCD
RFFE EBaf] 4= oo
hd RFIC(s) UFS 3.1 G4 24ane -
ultimedia '
PCBCSA fé
DSI .
\‘E (C-PHYI D-PHY) = 2 IS -
‘m‘ L |

WLAN/
Bluetooth -
S ll— csl
- (C-PHY! D-PHY) = § .
E,,, -~ :

: (@)
| Audio i
Processors
EEr s
1Hsoc4 SPMU
@ I Internal ¢ [ Power
- use 31 Gen 2 functions |management |
[ %] m
) e

(80-11140-1 SM8450 SM8450P Data Sheet.pdf, Page 1)
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SMB450/SMB450P Data Sheel Fin definitions

2.3.2 Pin descriptions: MSM top

Descriptions of top pins are presented in Table 2-5 and Table 2-6,

Table 2-5 MSM top pin descriptions - general pins

B (| e PRSI s Functional description
Voltage Type
M_F15 |DDR_RESET_N X1 Do LPDDRS reset (shared by EBls)
M_C& |EBIO_CAQ E8I Do E8I0 LPDDRS commanchaddress bit 0
M_EE | EBIO_GA_1 Esl | be EBI0 LPDORS command/address bit 1
M_O7 |EBIO_CA_2 EsI ' Do EBI0 LPDDRS commanchaddress bit 2
M_DB | EBIO_CA_3 Esl Do E8I0 LPDDRS commandiaddrass bit 3
M_CB |EBID_CA_4 EBI | Do EBI0 LPDDRS command/address bit 4
M_ES |EBIO_CAS E8I oo EBI0 LPDDRS commanci/address bit 5
M_C8 |EBIO_CA_® Esl Do EBIO LPDDRS commanchaddrass bit &
M_FB EBID_CK_C EBI Do EBI0 LPDDRS differential clock - negative
M_F7 |EBID_CK_T [==1 | Do EBI0 LFDORS differential clock - positive
M_C7 |EBIO_CS_0 EBI o EBIO LPDORS chip select 0
M_87 | EBIO_CS_1 EsI | Do E8I0 LPDORS chip seiect 1
M_C4 | EBIO_DMI_O EBI oo EBIO LPDDRS data mask for byte 0
M_C11 | EBIO_DMI_1 £l Do EBIO LPDDRS data mask for byte 1
M_E1 EBID_DQ_D EBI | B EBI0 LFDDRS data bit 0
‘M_C1 | EBIo_DQ_1 EBI | [ EBI0 LPDDRS data bit 1

(80-11140-1 SM8450 SM8450P Data Sheet.pdf, Page 52)

RDOS

ERROR
Handing

Figure 11 — Block Diagram of an Example System:; CKR=4;1

(JEDEC Standard No. 209-5C, Page 25)
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56. The ’371 Accused Products processor unit is further configured to “communicate a
data signal with the semiconductor memory apparatus” and “transmit a data clock signal to latch
the data signal.” For instance, the 371 Accused Products such as the SM8450 incorporate a
processor unit that is configured to communicate a data signal with the semiconductor memory

apparatus and transmit a data clock signal to latch the data signal:

M_E! |EBIO_DQ_O ' £l 8 'EBI0 LPDDRS data bit0
M_Cl! |EBIO_DQ_1 £l B EBI0 LPDDRS data bit 1
M_E13 |EBIO_DQ_10 ' EBI B 'EBIO LPDDRS data bit 10
M_C13 |Esio_pa_n ' €8l B |EBI0 LPDDRS data bit 11
M_E11 |EBID_DG_12 ' E8l 8 'EBIO LPDDRS data bit 12
M_B10 |EBIO_DQ_13 ' el B 'EBI0 LPDDRS data bit 13
M_D10 |EBIO_DO_14 ' £8I ) 'EBID LPDDRS data bit 14
M_F10 |EBIO_DQ_15 ' = B |EBID LPDDRS data bit 15
M_D2 |EBIO_DG_2 ' EBI (] 'EBID LPDDRS data bit 2
M_B2 |EBIO_DQ_3 ' = ) 'EBI0 LPDDRS data bit 3
M_E4 |EBIO_DO_4 ' E8l ) 'EBID LPDDRS data bit 4
M_BS |EBIO_DO_S ' Esl B 'EBIO LPDDRS data bit §
M_D5 |EBIO_DG 6 ' EBI B 'EBIO LPDDRS data bit &
M_F5 |EBIO_DO_? [ = ) 'EBI0 LPDDRS data bit 7
M_D14 |EBIO_DG_S ' Esl ) 'E8I0 LPDDRS data bit 8
|_m 14 |esio pas | Esl B 'EBI0 LPDDRS dlata bit 9
Pad # .n;: f'::n“c‘:m | .l m.mm?ﬁ“ 1 Functional description
Voltage Type
M_B12 | EBID_RDQS_T_t EBI 8 EBI0 LPDDRS differential read data strobe for byte 1 -
I'mwa
M_E3 |EBID WCK C O | EBI ' Do | EBI0 LPDDRS diffarential data clock for byts 0 - positive
M_E12 | EBID_WCK_C_1 EBI DO EBI0 LPDDRS differential data clock for byte 1 - positive
M_F3 |EBIO_WCK T.0 EBI Do EBI0 LPDDRS differential data clock for byte 0 - negative
M_F12 | EBIO_WCK_T_1 EBI ) E810 LPDDRS differential data clock for byte 1 - negative
TN AES |0 CA.D ! 8l ! s3] BB LPODRS command/addicee BT 0 "

(80-11140-1 SM8450 SM8450P Data Sheet.pdf, Page 52 and 53)
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Controller , , LPDDRS SDRAM
; o R N CMD
AN CMDADD AN

¥ 1 1600Mbps
|

==
4-Phase
WCK0/901 80/270
SDRAM SDRAM
Controller [3 Core
| |
sl
I £
RDOS I | )
RDQS
| | f}
a D ! !
ERROR I |
FAN | I
Handkng
I I
| | |
I |

Figure 11 — Block Diagram of an Example Svstem: CKR=4:1

(JEDEC Standard No. 209-5C, Page 25)

57. The ’371 Accused Products processor unit is further configured to “set a preamble,
wherein the preamble is a period of time between a first edge of the data clock signal and a first
bit of the data signal.” For instance, the 371 Accused Products such as the SM8450 incorporate a
processor unit that sets a preamble, wherein the preamble is a period of time between a first edge
of the data clock signal and a first bit of the data signal, and wherein the data clock signal is present
only during a read or write operation initiated by the command instruction and during which data

is read or written from or to the semiconductor memory apparatus, wherein the preamble is set by

25
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setting a number of clock cycles of the data clock signal in the period of time defined by the

preamble:

X

r DR X R 77 \‘//////////////////:I/////////////////A

‘ |
3%

C.:mma.ndEX wéﬁ'.l X Write X EES?‘X DES X .'.'ESZ( X DES X DES X DES X DES X DES X DES X]

L))
IWCKENL_WR IWCKP RE_Stalic UWCKPRE_Toggle_WR

* + -4

WL

v L7777 | | @B BTN
WCHK_c " w - "
IWCKPST

oa b?////////////////ﬂ:@///////////ﬁ//////////////////// GREREEEERRETRON
ROQS_te W//////’//////////?{?{'//////////j":@//////////////////////////// LA

om L’/////////////////?:Qf///////// W 777777777 77777777 777 777
DON'T CARE 22 TIME EREAK

Figure 71 — WCK2CK Sync Operation Followed by a WRITE Command

(JEDEC Standard No. 209-5C, Page 197)

58. The ’371 Accused Products processor unit is further configured “wherein the data
clock signal is present only during a read or write operation initiated by the command instruction
and during which data is read or written from or to the semiconductor memory apparatus.” For
instance, the 371 Accused Products such as the SM8450 incorporate a processor unit wherein the
data clock signal is present only during a read or write operation initiated by the command
instruction and during which data is read or written from or to the semiconductor memory

apparatus:
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7, DO ] i ///////////////////T////////////////J
Command ng"fmﬂ :Wm’e i EES?‘?‘X pes X CES?‘EX oes X oes X oes X oes X oes X oes X]

WL

T Y o o o g o o ar o s gy mEEELE L LI -?? ------------- - -
WCK ¢ -
= i » tWCK2DQ!
ARG~

i K’////////////////ﬁ///////////‘ﬁ//////////////////// E‘MEE%GGG‘GH-‘E‘H—‘%
woas v/ 777777777 AT R o o o e

owI If/////////////////Q:\QV////////’//i?\//'/////////////////////////////////A
DON’T CARE ZE TIME BREAK

Figure 71 — WCK2CK Sync Operation Followed by a WRITE Command

(JEDEC Standard No. 209-5C, Page 197)

59.  The ’371 Accused Products processor unit is further configured “wherein the
preamble is set by setting a number of clock cycles of the data clock signal in the period of time
defined by the preamble.” For instance, the 371 Accused Products such as the SM8450
incorporate a processor unit wherein the preamble is set by setting a number of clock cycles of the

data clock signal in the period of time defined by the preamble:
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Table 204 — WCK2CK Sync AC Parameters for WRITE ('J[w:ralliunl'1

D:b::]h o FMFE.T‘I;HGI tWCKENL | tWCKENL | tWCKPRE|| tWCKFRE JtWCKPRE
MCHCK "lﬁgi‘]“} ""'['r{gf'f’ _WR(SetA) | WR(SetB) | _static || toggle WR [l total_WR
Lower | Upper | Lower | Upper [nCK] [nCK] [nCK] [nEK] [nCK]
Limit(>) | Limit(s) | Limit(>) | Limit(s)
40 533 10 133 4 4 1 1 1 3 L)
533 1067 133 267 4 -] 0 2 2 3 5
1067 1600 267 400 G g 1 3 2 4 -]
= 1600 2133 400 533 8 10 2 4 3 4 7
2133 2730 533 GBB 8 14 1 T 4 4 8
2750 3200 688 200 10 16 3 g 4 4 -]
40 533 ] &7 2 2 Q ] 1 2 3
533 1067 67 133 2 3 i} 1 1 2 3
1067 1600 133 200 3 4 1 2 1 2 3
1600 2133 200 28T 4 5 1 2 2 2 4
2133 2750 26T 344 4 7 1 4 2 2 4
2750 3200 344 400 5 & 2 -] 2 F 4
3200 aras 400 487 - 9 2 5 3 e -]
4 k7 4267 467 533 G 11 2 T 3 2 5
4267 4500 533 600 T 12 3 8 3 2 5
4800 5500 600 GBB B 14 3 9 4 2 &
3500 G000 686 750 b 15 4 10 4 2 -]
6000 G400 750 800 9 16 4 1" 4 2 -]
8400 7500 800 837.5 1 19 5 13 5 2 T
7500 8533 937.5 1066.5 12 22 5 15 L F -1
NOTE 1 tWCKENL_WR = WL + 1 - WCKPRE_total_WR
NOTE 2 WCKPRE_total_WR = WCKPRE_toggle_WR + WCKPRE_Static
(JEDEC Standard No. 209-5C, Page 198)
Indirect Infringement (Inducement — 35 U.S.C. § 271(b))
60. In addition and/or in the alternative to its direct infringements, Qualcomm has

indirectly infringed and continues to indirectly infringe one or more claims of the *371 Patent by
knowingly and intentionally inducing others, including its subsidiaries, agents, distributors,
affiliates, retailers, suppliers, integrators, importers, customers, and/or consumers, to directly
infringe by making, using, offering to sell, selling and/or importing into the United States the *371
Accused Products.

61. At a minimum, Qualcomm has knowledge of the 371 Patent since being served
with this Complaint. Qualcomm also had knowledge of the *371 Patent since receiving letters from
Polaris providing details of its infringements prior to the filing of this Complaint. Since receiving

notice of its infringements, Qualcomm has actively induced the direct infringements of its
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subsidiaries, agents, distributors, affiliates, retailers, suppliers, integrators, importers, customers,
and/or consumers as set forth under U.S.C. § 271(b). Such inducements have been committed with
the knowledge, or with willful blindness to the fact, that the acts induced constitute infringement
of the ’371 Patent. Indeed, Qualcomm has intended to cause, continues to intend to cause, and has
taken and continues to take, affirmative steps to induce infringement by, among other things,
creating and disseminating advertisements and instructive materials that promote the infringing
use of the 371 Accused Products; creating and/or maintaining established distribution channels
for the 371 Accused Products into and within the United States; manufacturing the 371 Accused
Products in conformity with U.S. laws and regulations; distributing or making available datasheets
supporting use of the 371 Accused Products that promote their features, specifications, and
applications; promoting the incorporation of the 371 Accused Products into end-user products;
and providing technical support and/or related services for these products to purchasers in the
United States.

Damages

62. On information and belief, despite having knowledge of the ’371 Patent and
knowledge that it is directly and/or indirectly infringing one or more claims of the *371 Patent,
Qualcomm has nevertheless continued its infringing conduct and disregarded an objectively high
likelihood of infringement. Qualcomm’s infringing activities relative to the *371 Patent have been,
and continue to be, willful, wanton, malicious, in bad-faith, deliberate, consciously wrongful,
flagrant, characteristic of a pirate, and an egregious case of misconduct beyond typical
infringement such that Polaris is entitled to enhanced damages under 35 U.S.C. § 284 up to three
times the amount found or assessed.

63.  Polaris has been damaged as a result of Qualcomm’s infringing conduct described

in this Count. Qualcomm is, thus, liable to Polaris in an amount that adequately compensates
29
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Polaris for Qualcomm’s infringements, which, by law, cannot be less than a reasonable royalty,
together with interest and costs as fixed by this Court under 35 U.S.C. § 284.

COUNT 111
(INFRINGEMENT OF U.S. PATENT NO. USP 7,872,936)

64. Plaintiff incorporates the preceding paragraphs herein by reference.

65. This cause of action arises under the patent laws of the United States, and, in
particular, 35 U.S.C. §§ 271, ef seq.

66. Polaris is the owner of all substantial rights, title, and interest in and to the *936
Patent including the right to exclude others and to enforce, sue, and recover damages for past
and future infringements.

67. The 936 Patent is valid, enforceable, and was duly and legally issued by the United
States Patent and Trademark Office on January 18, 2011, after full and fair examination.

68. Qualcomm has and continues to directly and/or indirectly infringe (by inducing
infringement) one or more claims of the 936 Patent in this District and elsewhere in Texas and
the United States by making, using, selling, offering to sell, and/or importing, and by actively
inducing others to make, use, sell, offer to sell, and/or import, Qualcomm products, their
components and processes, and/or products containing the same that incorporate the fundamental
technologies covered by the 936 Patent, including, but not limited to, its Snapdragon products
that incorporate MCeP-based stack of AP and LPDDR4X/5/5X memory (collectively, “the 936
Accused Products”).

Direct Infringement (35 U.S.C. § 271(a))

69. Qualcomm has directly infringed and continues to directly infringe one or more

claims of the 936 Patent in this District and elsewhere in Texas and the United States.
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70. Qualcomm has directly infringed and continues to directly infringe, either by itself
or via its agent(s), at least Claim 1 of the 936 Patent as set forth under 35 U.S.C. § 271(a) by
making, offering for sale, selling, and/or importing the 936 Accused Products. Furthermore,
Qualcomm makes and sells the 936 Accused Products outside of the United States and either
delivers those products to its customers, distributors, and/or subsidiaries in the United States or, in
the case that it delivers the *936 Accused Products outside of the United States, does so intending
and/or knowing that those products are destined for the United States and/or designed and
designated for sale in the United States, thereby directly infringing the 936 Patent. See, e.g., Lake
Cherokee Hard Drive Techs., L.L.C. v. Marvell Semiconductor, Inc., 964 F. Supp. 2d 653, 658
(E.D. Tex. 2013).

71. Furthermore, Qualcomm directly infringes the ’936 Patent through its direct
involvements in, and control of, the activities of subsidiaries and agents. Subject to Qualcomm’s
direction and control, the subsidiaries and agents conduct activities that constitute direct
infringement of the 936 Patent under 35 U.S.C. § 271(a) by making, using, offering for sale,
selling, and/or importing Accused Instrumentalities. Qualcomm receives direct financial benefit
from such infringements by its U.S.-based subsidiaries and agents.

72. By way of illustration only, the 936 Accused Products include each and every
element of Claim 1 of the *936 Patent. The 936 Accused Products are “[a] multi-chip memory
device” that comprise all of the limitations of Claim 1 of the 936 Patent including “a plurality of
stacked semiconductor die.” For instance, the SM8250 is a multi-chip memory device comprising

a plurality of stacked semiconductor die:
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SM8450 high-level block diagram and MPSP1518 outline drawing

Filed 11/19/24 Page 32 of 52

Connectivity ERH
EBI HA
Memory g [
" support EBI3
B GPIOVsensor core 110
H (180/20) UFS 3.0 G4 2-lane |-
HE PCle (= 3) FENacispl b
4-lane DS (= 2) H
HH SoundWire
E] MII‘?[" 5) %
TOMPCM (x 5) E #-lana CS|
SPI(QUP) i
spcs % d-lane CS|
1P = a-lane CS1 1
Huse 3.1 Gen 2 P
LHUSB 3.1 Gen 2 4-ans CSI
with USB Type-C 4-lane CS| H
Processors
Internal functions

PoP memory
LPDDORS/
LPDOR4X

SDRAM
4 = 16-hit

SM8450

H QLink

HPCla
= Sound\re

TIsP
-H SDC4
T|sDC2

RF Interfaces
H GRFC/RFEE

=H DuakV UM =2

8 's rowrcwm) x6

TIUSB 3.1 Gen 2
with USB Type-C

Memory
support

Multimedia
FCA3C

DSI
(C-PHY! D-PHY) =

EBID

/SPI

Csl -
(C-PHY/ D-PHY) = 6}

4 % 16-bat

21

Processors

Internal
functions

I

5

(80 PL546 1 R _SM8250 DEVICE SPECIFICATION.pdf, page 1)

32




Case 7:24-cv-00296-ADA  Document1 Filed 11/19/24 Page 33 of 52
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(80 PL546 1 R SM8250 DEVICE SPECIFICATION.pdf, page 10)

The application processor uses MCeP style PoP structure for the Qualcomm Snapdragon 855
application processor. The twin wirebond memory packages are mounted over the lower application
processor, which was flip-chip mounted over 3 layer Embedded Trace Substrate (ETS) 10 um L/S.
The application processor die with Cu pillar 25 um height and 100 um pitch is thermal compression
bonded over NCF underfill.

DRAM Stack
A

e — i T —_— . PrucesscrETS
ABRE ¥ ¥ ¥ X 2 ™ aanp -  — Substrate

Photo source: Prismark/Binghamion University

12.3 x 12.4mm MCeP*® style PoP

- 1.3mm height, with 4 die DRAM stack Processor Package
- Reduced substrate thicknesses — 100pm thick die: 25pum Cu bump height
Samsung LPDDR4X with 8 (1GB) Die TCB with NCP at <100pm pirch
- Gold wire bonds 4 capacitors (0402) berween bottom solder balls
— Die: 50pm thick; FOW: 50pumn ~ 2L “Upper substrate™: 100pm thick
120pm EMC thickness over die — 3L Embedded Trace Substrate (ETS): 130pm thack,
10pm L/S, 55pum via diameter

(https://eps.ieee.org/images/files/HIR 2019/HIR1 ch07 mobile.pdf)
73. The 936 Accused Products further comprise a plurality of stacked semiconductor
die comprising “a plurality of memory die.” For instance, the SM8250 further comprises a plurality

of stacked semiconductor die comprising a plurality of memory die:
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The application processor uses MCeP style PoP structure for the Qualcomm Snapdragon 855
application processor. The twin wircbond memory packages are mounted over the lower application
processor, which was flip-chip mounted over 3 layer Embedded Trace Substrate (ETS) 10 um L/S.
The application processor die with Cu pillar 25 um height and 100 um pitch is thermal compression
bonded over NCF underfill.

DRAM Stack

r

RO X X B
R — - . — - }STT,S;ZETS
BRE ¥ X W X 2 » aans - 'Y 4

apacitor

Photo source: Prismark/Binghamton University

12.3 x 12.4mm MCeP® style PoP

— 1.3mm height, with 4 die DRAM stack Processor Package
— Reduced substrare thicknesses — 100pm thick die: 25pum Cu bump height
Samsung LEDDRAX with 8 (1GB) Die TCB with NCP at <100pun pitch
= Gold wire bonds 4 capacitors (0402) between bottom solder balls
= Die: 50pm thick; FOW: 50pn — 21 “Upper substrate™ 100pm thick
120pm EMC thickness over die — 3L Embedded Trace Substrate (ETS): 130pm thick.

10jm LS, 55jm via diameter
(https://eps.ieee.org/images/files/HIR _2019/HIR1 ch07 mobile.pdf)

74.  The 936 Accused Products further comprise a plurality of stacked semiconductor
die comprising “a memory controller and interface die, wherein the plurality of memory die and
the memory controller comprise a single stack of die.” For instance, the SM8250 further comprises
a plurality of stacked semiconductor die comprising a memory controller and interface die,
wherein the plurality of memory die and the memory controller comprise a single stack of die:

The application processor uses MCeP style PoP structure for the Qualcomm Snapdragon 855
application processor. The twin wircbond memory packages arc mounted over the lower application
processor, which was flip-chip mounted over 3 layer Embedded Trace Substrate (ETS) 10 um L/S.
The application processor die with Cu pillar 25 um height and 100 um pitch is thermal compression
bonded over NCF underfill.

DRAM Stack

Processor ETS
Substrate

Photo source: Prismark/Binghamlon University

12.3 x 12.4mm MCeP?® style PoP

— 1.3mm height, with 4 die DRAM stack Processor Package
- Reduced substrate thicknesses — 100pm thick die: 25pm Cu bump height
Samsung LPDDRA4X with 8 (1GB) Die TCB with NCP at <100pun pitch
— Gold wire bonds 4 capacitors (0402) between bottom solder balls
— Die: 30pm thick; FOW: 50pumn — 2L “Upper substrate™: 100pum thick
120pm EMC thickuess over die — 3L Embedded Trace Substrate (ETS): 130pm thick,

10pm L/S, 55um via diameter

(https://eps.ieee.org/images/files/HIR 2019/HIR1 ch07 mobile.pdf)
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SM8250 high-level block diagram and 1099 (SM8250-LPDDRS)

drawing \
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(80 PL546 1 R _SM8250 DEVICE SPECIFICATION.pdf, page 1)

75.  The ’936 Accused Products further comprise a plurality of stacked semiconductor
die comprising “a plurality of bonded connections, the bonded connections coupling an internal
interface of the memory controller with an internal interface of each of the plurality of memory
die.” For instance, the SM8250 further comprises a plurality of stacked semiconductor die
comprising a plurality of bonded connections, the bonded connections coupling an internal

interface of the memory controller with an internal interface of each of the plurality of memory

die:
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SM8250 high-level block diagram and 1099 (SM8250-LPDDRS5)
drawing
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SM8450 high-level block diagram and MPSP1518 outline drawing
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(80-11140-1 SM8450 SM8450P Data Sheet.pdf, page 1)

The application processor uses MCeP style PoP structure for the Qualcomm Snapdragon 855
application processor. The twin wirebond memory packages are mounted over the lower application
processor, which was flip-chip mounted over 3 layer Embedded Trace Substrate (ETS) 10 um L/S.
The application processor die with Cu pillar 25 um height and 100 um pitch is thermal compression
bonded over NCF underfill.

Photo source: Prismark/Binghamion University

12.3 x 12 4num MCeP*® style PoP

= 1. 3uum height, with 4 die DRAM stack Processor Package
- Reduced substrate thicknesses — 100pm thick die: 25um Cu bump height
Samsung LPDDR4X with 8 (1GB) Die — TCB with NCP at <100pum pitch
= Gold wire bonds ~ 4 capacitors (0402) between bottom solder balls
— Die: 50pm thick: FOW: 50yum - 2L “Upper substrate™: 100pum thick
~ 120pm EMC thickness over die - 3L Embedded Trace Substrate (ETS): 130pm thick,

10pm L'S, 55pm via diameter
(https://eps.ieee.org/images/files/HIR 2019/HIR1 ch07 mobile.pdf)

SMEFS0 Devecw Spociicaton /

Figure 2-3 LPDDRS top pin assignments

(80 PL546 1 R _SM8250 DEVICE SPECIFICATION.pdf, page 39)
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Figure 2-3 SM3450 top pin LPDDRS assignments (top view)

(80-11140-1 SM8450 SM8450P Data Sheet.pdf, page 51)

76. The 936 Accused Products further comprise a plurality of stacked semiconductor
die comprising “a plurality of pins coupled to an external interface of the memory controller and
interface die.” For instance, the SM8250 further comprises a plurality of stacked semiconductor
die comprising a plurality of pins coupled to an external interface of the memory controller and
interface die, including at least the ZQ calibration pins/IOs that are an external interface of the

memory controller and interface die:

38



Case 7:24-cv-00296-ADA  Document 1 Filed 11/19/24 Page 39 of 52

SM8250 high-level block diagram and 1099 (SM8250-LPDDRS5)/1017 (SM8250-

drawing
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(80 PL546 1 R _SM8250 DEVICE SPECIFICATION.pdf, page 1)

SMB250 Dewvice Specification Pin definitions

Table 2-2 Bottom pin descriptions - general pins (cont.)

Pad # Pad characteristics !
Pad name Functional description
Pad
LPDDR4X LPDDRS Pad
voltage type
AMZ21 | AM23 | DSH_BO_LNOM DSI AlLAO  MIPIDSI 1 (DPHY), differential lane 0 — minus
MIP1 DSI 1 (CPHY), tric lane 0 - B
AL20 = AL22 DSH_B1 CLK P " DSI | ALAO  MIPI DSI 1 (DPHY), differential clock — plus
MIPI DSI 1 (CPHY), trio lana 1 - B
AK21 | AK23  DSI1_B2_LN2_M | DSl | ALAO  MIPIDSI 1 (DPHY), differential lane 2 — minus
MIP1 DSI 1 (CPHY), trio lane 2 - B
AM22 | AM24 | DSI1_CO_LN1_P " DSI | ALAD | MIPIDSI 1 (DPHY), differential lane 1 — plus
MIPI DS 1 (CPHY), trio lane 0 - C
AL21 | AL23 | DSH_C1_CLKM psi AlLAO | MIPIDSI 1 (DPHY), differential clock - minus
MIPI DSI 1 (CPHY). trio lane 1 - C
AK22 = AK24 DSH_C2 LN3 P osi AlLAO  MIPIDSI 1 (DPHY), differential lane 3 — plus
MIPI DSI 1 (CPHY), trio lane 2 - C
AK23 = AK25  DSH_NC_LN3_M oS! ALAO  MIPIDSI 1 (DPHY), differential lane 3 — minus
MIPI DSI 1 (CPHY), no connect
AT | A8 |EBI2_CAL [P Al |EBIO/! LPDDRS/LPDDRAX calibration resistor
AP30 | AP32 |EBN3 CAL PX_3 Al | EBI2/3 LPDDRS/LPDDR4X calibration resistor
ua U3l DP_AUX_M - Al, AD DisplayPort auxiliary channel — minus
U3Z | UM DP_AUXP | = | ALAO | DisplayPort auxiliary channel — plus
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(80 PL546 1 R _SM8250 DEVICE SPECIFICATION.pdf, page 18)

SM8450 high-level block diagram and MPSP1518 outline drawing
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(80-11140-1 SM8450 SM8450P Data Sheet.pdf, page 1)

SMB450/SMB450F Data Sheet Pin definitions
Pad name Pad characteristics '
Pad # | Functional description
and/or function Voltage Type
L2 CS14_BO_LNO_P csi Al AD MIP| CSI & (D-PHY), diflerential lane O - positive

MIPI CS| & (C-PHY), trio lane 0 - B

L1 CSI4_CO_LNO_M csi ALAD | MIPICSI 4 (D-PHY). diflerential lane O - minus
MIPI CS1 4 (C-PHY), irio lane 0 = C

RIFT LS D [L-FHT ], T0 1808 £ — A

us CSI5_B2_LN3_P csi Al AD MIPI CS1 5 (D-PHY), diflerential lane 3 - positive
MIP1 C51 5 (CPHY). fno lane 2-B

m €SI5_C2 NI M csi Al AD MIP1 CS! 5 (D-PHY), differantial lane 3 - minus
MIFI CE1 5 (C-PHY), trio lame 2 - C

ET TEBID2_CAL | LPDDRS_VDDG | Al | EBI eaiibration resister. The EBI0Z_CAL pin

should be connected to S3IHPMB450 through a
240 0 £1% resistor.

AYz 'EBI3 CAL | LrDDRS vDODG | Al | EBI calibration resistor. The EBIN3_CAL pin
should be connected to SIHPME450 through a
240 00 +1% resistor.

A24 LPDDR5_ZO_A_C LPDDRS_VDDQ Al 20 calibration reference;
The Z0_A_C pin should be connected ta VDDQ
(S3HPMBE250) through a 240 T 21% resistor,
See LPDDRS specification.

(80-11140-1 SM8450 SM8450P Data Sheet.pdf, page 19)
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Indirect Infringement (Inducement — 35 U.S.C. § 271(b))

77.  In addition and/or in the alternative to its direct infringements, Qualcomm has
indirectly infringed and continues to indirectly infringe one or more claims of the 936 Patent by
knowingly and intentionally inducing others, including its subsidiaries, agents, distributors,
affiliates, retailers, suppliers, integrators, importers, customers, and/or consumers, to directly
infringe by making, using, offering to sell, selling and/or importing into the United States the *936
Accused Products.

78. At a minimum, Qualcomm has knowledge of the 936 Patent since being served
with this Complaint. Qualcomm also had knowledge of the 936 Patent since receiving letters from
Polaris providing details of its infringements prior to the filing of this Complaint. Since receiving
notice of its infringements, Qualcomm has actively induced the direct infringements of its
subsidiaries, agents distributors, affiliates, retailers, suppliers, integrators, importers, customers,
and/or consumers as set forth under U.S.C. § 271(b). Such inducements have been committed with
the knowledge, or with willful blindness to the fact, that the acts induced constitute infringement
of the 936 Patent. Indeed, Qualcomm has intended to cause, continues to intend to cause, and has
taken and continues to take, affirmative steps to induce infringement by, among other things,
creating and disseminating advertisements and instructive materials that promote the infringing
use of the 936 Accused Products; creating and/or maintaining established distribution channels
for the ’936 Accused Products into and within the United States; manufacturing the 936 Accused
Products in conformity with U.S. laws and regulations; distributing or making available datasheets
supporting use of the 936 Accused Products that promote their features, specifications, and
applications; promoting the incorporation of the 936 Accused Products into end-user products;
and providing technical support and/or related services for these products to purchasers in the

United States.
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Damages

79. On information and belief, despite having knowledge of the ’936 Patent and
knowledge that it is directly and/or indirectly infringing one or more claims of the 936 Patent,
Qualcomm has nevertheless continued its infringing conduct and disregarded an objectively high
likelihood of infringement. Qualcomm’s infringing activities relative to the 936 Patent have been,
and continue to be, willful, wanton, malicious, in bad-faith, deliberate, consciously wrongful,
flagrant, characteristic of a pirate, and an egregious case of misconduct beyond typical
infringement such that Polaris is entitled to enhanced damages under 35 U.S.C. § 284 up to three
times the amount found or assessed.

80.  Polaris has been damaged as a result of Qualcomm’s infringing conduct described
in this Count. Qualcomm is, thus, liable to Polaris in an amount that adequately compensates
Polaris for Qualcomm’s infringements, which, by law, cannot be less than a reasonable royalty,
together with interest and costs as fixed by this Court under 35 U.S.C. § 284.

COUNT IV
(INFRINGEMENT OF U.S. PATENT NO. USP §,161,344)

81.  Plaintiff incorporates the preceding paragraphs herein by reference.

82. This cause of action arises under the patent laws of the United States, and, in
particular, 35 U.S.C. §§ 271, et seq.

83. Polaris is the owner of all substantial rights, title, and interest in and to the *344
Patent including the right to exclude others and to enforce, sue, and recover damages for past
and future infringements.

84. The *344 Patent is valid, enforceable, and was duly and legally issued by the United

States Patent and Trademark Office on April 17, 2012, after full and fair examination.
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85. Qualcomm has and continues to directly and/or indirectly infringe (by inducing
infringement) one or more claims of the *344 Patent in this District and elsewhere in Texas and
the United States by making, using, selling, offering to sell, and/or importing, and by actively
inducing others to make, use, sell, offer to sell, and/or import, Qualcomm products, their
components and processes, and/or products containing the same that incorporate the fundamental
technologies covered by the 344 Patent, including, but not limited to, its Snapdragon 8 and X
Series products incorporating LPDDR5X memory (collectively, “the *344 Accused Products”).

Direct Infringement (35 U.S.C. § 271(a))

86. Qualcomm has directly infringed and continues to directly infringe one or more
claims of the *344 Patent in this District and elsewhere in Texas and the United States.

87. Qualcomm has directly infringed and continues to directly infringe, either by itself
or via its agent(s), at least Claim 7 (which depends from Claim 1) of the *344 Patent as set forth
under 35 U.S.C. § 271(a) by making, offering for sale, selling, and/or importing the 344 Accused
Products. Furthermore, Qualcomm makes and sells the 344 Accused Products outside of the
United States and either delivers those products to its customers, distributors, and/or subsidiaries
in the United States or, in the case that it delivers the *344 Accused Products outside of the United
States, does so intending and/or knowing that those products are destined for the United States
and/or designed and designated for sale in the United States, thereby directly infringing the 344
Patent. See, e.g., Lake Cherokee Hard Drive Techs., L.L.C. v. Marvell Semiconductor, Inc., 964 F.
Supp. 2d 653, 658 (E.D. Tex. 2013).

88.  Furthermore, Qualcomm directly infringes the ’344 Patent through its direct
involvements in, and control of, the activities of subsidiaries and agents. Subject to Qualcomm’s
direction and control, the subsidiaries and agents conduct activities that constitute direct

infringement of the ’344 Patent under 35 U.S.C. § 271(a) by making, using, offering for sale,
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selling, and/or importing Accused Instrumentalities. Qualcomm receives direct financial benefit
from such infringements by its U.S.-based subsidiaries and agents.

89. By way of illustration only, the *344 Accused Products include each and every
element of Claim 7 of the *344 Patent. The 344 Accused Products include “[a] circuit for creating
an error coding data block for a first data block™ that incorporates all of the limitations of
independent Claim 1 and dependent Claim 7. The *344 Accused Products comprise “a first error
coding path adapted to selectively create a first error coding data block in accordance with a first

error coding,” for example as indicated by the JEDEC standard for LPDDRS5/5X memory:

JEDEC Standard No. 209-5C
Page 472

7.7.8.6 ECC and DBI - Order of Operations

When transmitting Write data, the Controller can first perform DBI/DMI encoding of the data (if DBI is
enabled). DBI encoding will follow the same rules as on LPDDR4. It can then perform ECC generation on
the resulting Data and DMI bits (if ECC is enabled). It is important to perform ECC generation after the
DBI encoding, because Masked writes can alter the data during DBI encoding. The modified data is used
for calculating the data ECC n all cases. The 6-bit DMI ECC and 9-bit data ECC are both transmitted on
the RDQS t pin and sent at the bit-times previously defined. Figure 282 illustrates the data flow.

When receiving Write data, the DRAM will first perform checking & correction on the DMI ECC. In
parallel, it will perform ECC checking and correction on the data itself. Once the DMI is verified, it will
proceed to perform DBI decoding of the data. DBI decoding follows the same rules as on LPDDR4. The
Data ECC can be checked prior to DBI decoding due to the unique characteristics of the ECC code (the
nature of the code is such that inverting an entire beat of the data would not change the ECC). The Write
operation diagram illustrates this data flow.

(JEDEC Standard No. 209-5C, Page 472)
90.  The ’344 Accused Products further comprise “a second error coding path adapted

to selectively create a second error coding data block in accordance with a second error coding”:
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Figure 283 — Data Flow on a Memory Read Operation

(JEDEC Standard No. 209-5C, Page 473)

JEDEC Standard No. 209-5C
Page 473

7.7.8.6 ECC and DBI - Order of Operations (cont’d)

When transmitting Read data. the DRAM will either perform DBI encoding (if DBI is enabled), or ECC
generation on the data (if ECC is enabled). Which operation is performed will depend on the featurcs
enabled. Since Read DBI and Link ECC are mutually exclusive, it never needs to perform both functions,
and it never needs to compute or transmit ECC on the DBI bits. The DBI encoding follows the same rules
as on LPDDR4. Figure 283 illustrates the data flow.

When receiving Read data, the Controller would want to perform either DBI decoding (if DBI is enabled),
or ECC checking & correction (if ECC is enabled), depending on the features enabled. DBI decoding
follows the same rules as on LPDDR4. The Read operation diagram illustrates this data flow.

(JEDEC Standard No. 209-5C, Page 473)
91.  The ’344 Accused Products further meet the limitation that "the first error coding
path and the second error coding path being selected as a function of a control indicator, and at

least the first error coding path comprising a data arrangement alteration device”:
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JEDEC Standard No. 209-5C
Page 472

7.7.8.6 ECC and DBI - Order of Operations

When transmitting Write data, the Controller can first perform DBI/DMI encoding of the data (if DBI is
enabled). DBI encoding will follow the same rules as on LPDDR4. It can then perform ECC generation on
the resulting Data and DMI bits (if ECC is enabled). It is important to perform ECC generation after the
DBI encoding, because Masked writes can alter the data during DBI encoding. The modified data is used
for calculating the data ECC in all cases. The 6-bit DMI ECC and 9-bit data ECC are both transmitted on
the RDQS _t pin and sent at the bit-times previously defined. Figure 282 illustrates the data flow.

JEDEC Standard No. 209-5C
Page 473

7.7.8.6 ECC and DBI - Order of Operations (cont’d)

When transmitting Read data. the DRAM will either perform DBI encoding (if DBI is enabled). or ECC
generation on the data (if ECC is enabled). Which operation is performed will depend on the features
enabled. Since Read DBI and Link ECC are mutually exclusive, it never needs to perform both functions,
and it never needs to compute or transmit ECC on the DBI bits. The DBI encoding follows the same rules
as on LPDDR4. Figure 283 illustrates the data flow.

(JEDEC Standard No. 209-5C, Page 472 and 473)
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Figure 282 — Data Flow on a Memory Write Operation

JEDEC Standard No. 209-5C
Page 472

7.7.8.6 ECC and DBI - Order of Operations

When transmitting Write data, the Controller can first perform DBI/DMI encoding of the data (if DBI is
enabled). DBI encoding will follow the same rules as on LPDDR4. It can then perform ECC generation on
the resulting Data and DMI bits (if ECC is enabled). It is important to perform ECC generation after the
DBI encoding. because Masked writes can alter the data during DBI encoding. The modified data is used
for calculating the data ECC 1in all cases. The 6-bit DMI ECC and 9-bit data ECC are both transmitted on
the RDQS_t pin and sent at the bit-times previously defined. Figure 282 illustrates the data flow.

When receiving Write data, the DRAM will first perform checking & correction on the DMI ECC. In
parallel, it will perform ECC checking and correction on the data itself. Once the DMI is verified, it will
proceed to perform DBI decoding of the data. DBI decoding follows the same rules as on LPDDR4. The
Data ECC can be checked prior to DBI decoding due to the unique characteristics of the ECC code (the
nature of the code is such that inverting an entire beat of the data would not change the ECC). The Write
operation diagram illustrates this data flow.

(JEDEC Standard No. 209-5C, Page 472)
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92. In the ’344 Accused Products, “the error coding data block for the first data block
is selectively created by the first or second error coding paths as a function of the control indicator

and a second control indicator’:

JEDEC Standard No. 209-5C
Page 472

7.78.6 ECC and DBI - Order of Operations

When transmitting Write data, the Controller can first perform DBI/DMI encoding of the data (if DBI is
enabled). DBI encoding will follow the same rules as on LPDDR4. It can then perform ECC generation on
the resulting Data and DMI bits (if ECC is enabled). It is important to perform ECC generation after the
DBI encoding. because Masked writes can alter the data during DBI encoding. The modified data is used
for calculating the data ECC in all cases. The 6-bit DMI ECC and 9-bit data ECC are both transmitted on
the RDQS t pin and sent at the bit-times previously defined. Figure 282 illustrates the data flow.

When receiving Write data, the DRAM will first perform checking & correction on the DMI ECC. In
parallel, it will perform ECC checking and correction on the data itself. Once the DMI is verified, it will
proceed to perform DBI decoding of the data. DBI decoding follows the same rules as on LPDDR4. The
Data ECC can be checked prior to DBI decoding due to the unique characteristics of the ECC code (the
nature of the code is such that inverting an entire beat of the data would not change the ECC). The Write
operation diagram 1llustrates this data flow.

(JEDEC Standard No. 209-5C, Page 472)

Indirect Infringement (Inducement — 35 U.S.C. § 271(b))

93. In addition and/or in the alternative to its direct infringements, Qualcomm has
indirectly infringed and continues to indirectly infringe one or more claims of the *344 Patent by
knowingly and intentionally inducing others, including its subsidiaries, agents, distributors,
affiliates, retailers, suppliers, integrators, importers, customers, and/or consumers, to directly
infringe by making, using, offering to sell, selling and/or importing into the United States the *344
Accused Products.

94, At a minimum, Qualcomm has knowledge of the 344 Patent since being served
with this Complaint. Qualcomm also had knowledge of the *344 Patent since receiving letters from
Polaris providing details of its infringements prior to the filing of this Complaint. Since receiving

notice of its infringements, Qualcomm has actively induced the direct infringements of its
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subsidiaries, agents, distributors, affiliates, retailers, suppliers, integrators, importers, customers,
and/or consumers as set forth under U.S.C. § 271(b). Such inducements have been committed with
the knowledge, or with willful blindness to the fact, that the acts induced constitute infringement
of the ’344 Patent. Indeed, Qualcomm has intended to cause, continues to intend to cause, and has
taken and continues to take, affirmative steps to induce infringement by, among other things,
creating and disseminating advertisements and instructive materials that promote the infringing
use of the ’344 Accused Products; creating and/or maintaining established distribution channels
for the ’344 Accused Products into and within the United States; manufacturing the 344 Accused
Products in conformity with U.S. laws and regulations; distributing or making available datasheets
supporting use of the ’344 Accused Products that promote their features, specifications, and
applications; promoting the incorporation of the ’344 Accused Products into end-user products;
and providing technical support and/or related services for these products to purchasers in the
United States.

Damages

95. On information and belief, despite having knowledge of the ’344 Patent and
knowledge that it is directly and/or indirectly infringing one or more claims of the *344 Patent,
Qualcomm has nevertheless continued its infringing conduct and disregarded an objectively high
likelihood of infringement. Qualcomm’s infringing activities relative to the *344 Patent have been,
and continue to be, willful, wanton, malicious, in bad-faith, deliberate, consciously wrongful,
flagrant, characteristic of a pirate, and an egregious case of misconduct beyond typical
infringement such that Polaris is entitled to enhanced damages under 35 U.S.C. § 284 up to three
times the amount found or assessed.

96.  Polaris has been damaged as a result of Qualcomm’s infringing conduct described

in this Count. Qualcomm is, thus, liable to Polaris in an amount that adequately compensates
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Polaris for Qualcomm’s infringements, which, by law, cannot be less than a reasonable royalty,
together with interest and costs as fixed by this Court under 35 U.S.C. § 284.

CONCLUSION

97. Polaris is entitled to recover from Qualcomm the damages sustained by Polaris as
a result of Qualcomm’s wrongful acts and willful infringements in an amount subject to proof at
trial, which by law cannot be less than a reasonable royalty, together with interest and costs as
fixed by this Court.

98. Polaris has incurred and will incur attorneys’ fees, costs, and expenses in the
prosecution of this action. The circumstances of this dispute may give rise to an exceptional case
within the meaning of 35 U.S.C. § 285, and Polaris is entitled to recover its reasonable and
necessary attorneys’ fees, costs, and expenses.

JURY DEMAND

Polaris hereby requests a trial by jury pursuant to Rule 38 of the Federal Rules of Civil
Procedure.

PRAYER FOR RELIEF

Polaris respectfully requests that the Court find in its favor and against Qualcomm, and
that the Court grant Polaris the following relief:
(1) Judgment that one or more claims of the Asserted Patents have been infringed, either
literally and/or under the doctrine of equivalents, by Defendants;
(11) Judgment that one or more claims of the Asserted Patents have been willfully infringed,
either literally and/or under the doctrine of equivalents, by Defendants;
(i11))  Judgment that Defendants account for and pay to Plaintiff all damages and costs

incurred by Plaintiff because of Defendants’ infringing activities and other conduct
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complained of herein, including an accounting for any sales or damages not presented
at trial;

(iv)  Judgment that Defendants account for and pay to Plaintiff a reasonable, ongoing, post-
judgment royalty because of Defendants’ infringing activities, including continuing
infringing activities and other conduct complained of herein;

(v) Judgment that Plaintiff be granted pre-judgment and post-judgment interest on the
damages caused by Defendants’ infringing activities and other conduct complained of
herein;

(vi)  Judgment that this case is exceptional under the provisions of 35 U.S.C. § 285 and an
award of enhanced damages; and

(vii)  Such other and further relief as the Court deems just and equitable.

Dated: November 19, 2024 Respectfully submitted,

/s/ Edward R. Nelson 111
Edward R. Nelson III

State Bar No. 00797142

Nelson Bumgardner Conroy PC
3131 West 7th Street, Suite 300
Fort Worth, Texas 76107

Tel: (817) 377-9111
ed@nelbum.com

Ryan P. Griffin

State Bar No. 24053687
Jonathan H. Rastegar

State Bar No. 24064043

David T. DeZern

State Bar No. 24059677

Nelson Bumgardner Conroy PC
2727 N. Harwood St., Suite 250
Dallas, TX 75201

Tel: (214) 446-4950
ryan@nelbum.com
jon@nelbum.com
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david@nelbum.com

Attorneys for Plaintiff
Polaris Innovations Limited
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