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Sample Form Homter PTO/SENS) 083}

—— . Docket Numbar {Optional
ASSIGNMENT OF APPLICATION 1 TCOMODAR
Nheress, We, Louis L. Scharf ot TensorGamm, incorporated . hereaier

seferrad 1o a8 applicant, have invented certain new and useful improvaments in
ADVANCED SIGNAL F’RQ&ESSORS FOR INTERFERENCE CANCELLATION IN BASERAND RECEIVERS

for which an application Sor & United States Patent was fled on August 15, 2005

Application Number _11/204,608

[T tor which an application for & United States Fatent was exesuled on , and

Whareas, Yohn K, Thomas of TensorCormim, Incorporated hare refered

o “assignes” whose malling addvess is 1480 W. 121st Avenus, Buite 202, Westminster, GO 80334

desirous of sonuiring the entive right, tile and intersstintha same;

Now, therefore, in considerstion of the sum of fon dobars (§ 10 }, the recsipt whersed Is
acknowiadge, and other good and valusble consideration, fWe, the applicani(s), by these wesants do aaff, assign
and transfar unto said assignee the full and exclissive dght fo the said invention in the United States and the antlrs
Aghts, tie ard interest in and to any and all Patents which may be granted therefore in the United States. WWila
hareby authorize and request the Director of the U8, Patent and Tradermark Office. o ssus said United Slates
Patent to said assignae, of the antive right; title, and interest i and o the same, for his sole use and hahoof, ang
sor e use and behoof of his legal representatives, to the Al end of the term for which sald Patent may be
granted, as fully and entirely as the same wauld have been held by me had this assignment and sale not deen

-
. 5 : . -
Executed this 7 day of A s s , 20 08

at ;{»;}QQ W, 121st Avenus, Suite 202, Westminster, CO 80234
N ] l;; . ‘_:“ \}

,‘r“,‘

I T;Dﬁ‘*ggﬂ‘

Steven J. Shattil

W acknowledged the foregoing afrument to be his fres not and deed this b
y of f s 20 05
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Banipte Form armer PTOSRIE, {0835y

N e \ o Docket Mumber {Optional)
ASSIGNMENT OF APPUCATION TC@MQGSS
hereas, We, Vilay Magareien ) of TensorComm, incorporated  hereaftar

referred (o as applicant, have invented cerlaln new and useful improverments in __
ADVANCED SIGNAL PROCESSORS FOR INTERFERENCE CANGELLATION 1 BASERAND RECRIVERS

X1 forwhich an application for a Urited States Fatert was fled on August 15, 2005

&pplication Number 11/204,606

:j for which an application for & United States Patent was exsculed on . and

neraas, John K. Thomas of TansorComsm, Incorporated hers referred

f@ “aggignge" whoze mamng aédfgsg ig 1’55‘3{} X‘V ?21 st }&',Vﬁﬂu%, Sﬂ 5%9292. iﬂfﬁﬁimiﬁﬁafl SQ 8323’@ s

ssirous of acquiring the entire right, e and interast v the same;

Now, therefors, in consideration of the sum of lan dofiars. (& 10 3, the recelpt whereo! is
soknowiedge, and other good and valuable consideration, /We, the applicant(s), by theae prasents do sell, assign
1d transfer unto said assignas the Tull and exclusive right ta the sald inverdion in the United Siates and the entire
htg, lithe and interest in and 1o any and all Patants which may be granded tharefors in the Lnited States, IWe
reby authorize and regquest the Dirsctor of the WS, Patent and Trademark Office fo fssug said United Siates
atent o said assignee, of the entire right, tite, and interest in and to the same, for his sole use and behoof, and
rihe uze and behoof of his legal representatives, to the full end of the lerm for which said Pstent may be
anted, as Rlly and antiraly a8 the same would have been beld by me had this assigpnent and sale not been
ade.

Exgcuted this i day of SV sl , , 20 05

at 15\%{3 W, 121st Avenue, Sulte 202, Westminster, Colorado 80234

stmte of Lulorado 3 \\i\/) Cj m_w&\\v&

Sounty of Adams ) Stevart J. Shaid

afore me personally appesred aaig Viiay Nagarajen

. o e . g
and acknowledged ths Yorsgoing instrumant to be his fres ant and deed this ¥ e

. &
day of [ detad , 20 G5

PATENT
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QUITOLAIM PATENT ASSIGNMENT
This Quitclaim Patent Assignment (“Assizament™ dated as of April §, 2010 (“Effective Date™,
i5 made by and between John K. Thomas, & citizen of the USA, residing at Erie, Colorade, (*Assignor”)
and TensorComm, Ine., 3 Delaware corporation (*Assizose™:

WHEREAR, Assignor and Assignes entered inio an Empleyves Confidentiality and MNon~
Competition. Agresment pffective May 16, 2001 (*Agreement™), pursuant to which Assigoor amd

Assignee agreed that all Inveations defined thereln ay well as all fmellectual property rights therein shall
be the sole property of Asslgree;

WHEREAS, Assignor assigned and agreed to assign to Astignee any rights he oy she may have or
scquire in siich Inventions pursuard fe the Agreemsnt; sad

WHEREAS Assignee desires to abtali a quitclains of any right, title, and buerest the Assignor
may have inthe Patents, as defined below,

_ HOW, THEREFORE, for good and valuable consideration, insluding the promises and covenants
set forth in the Agreement and ofher good and valusble consideration, the receipt and sufficiency of
which is hereby acknowkedged, the parties hereby agree as follows:

Fudenms

A s

s

“Patentd” shall mean (1) the pateris amd patent applications Hsted n Exbdbit L1, altached heteto,
fsted Palents™: () any snd afl recxaminations, relssucs, extensions, dividonals, scbstitutions,

{
contindations and continuations-in-part of the Listed Patents; and (i) sy and all other patents and patent ;
applications that divectly o indirectly claim priority from the Listed Patents, including, without :
Smitation, any and all provisional patemt applications and any snd all foreign applications or patents, or

certificates of invention corrgsponding thereto. '

“Undeddving Invéntions” means any and &l lhventions, discoveries and disclosures that
{yundariie, are describedd by, are coverad by andfovare inchuded in any claiig of the Acguived Patents,
{ity are subject tnatter cepabic of being reduesd to 4 patent claim in 2 refsspe or recxamination
praceedings beought on any of the Acquired Patente, andfor (D) could bave besnt ineluded as & claim in
any of the Acguired Patents.

Assignmen

Assignor hereby irvevocably assigns, transfors and conveys o Asaignee, its suncessors, assigns
and Yegal ropreseniatives or nominees, all of its right, tile and interest i and to the Acguired Patents and
the Underlying Tventions throughout the world, and alf other common law or statotory rights, claims and
privitages periaining ta, atlsing out-of or associuted with, the Acquired Patents and/or the Underlying
nventions, including, without limitation, the right 1o fils, prosecute and malstain patents, patent
applications, sertificates of invertion, utility modéls or any other governmental grants or Issuances of qy
type, end the right 1o collect rovahies orother payrents. Assignor hereby forther transfors and assigng to
Assignes all causes of netion, vights, and remedics srising under any of the Acguired Patents andfor
Undestying Inventions pricy o or after the effective date of this Assignment, and the right o Initiate
cinses of action, for infunetive relief and other remedies of any kind, fov all past, prosent and futuwre
nfrivgoment,

Furiher Assurqnees

Assignor further appoinia Assignes as the trug and lawiul attomey of Assignor, and herehy
assigns fr and empowsrs Assignee, s successors, assins or nominess, ail rights fo make applications for
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paisnts o siher forns of protection Ror said Undedying foventious sngd to prosesule such applications snd
the Actuired Patonty; a3 well as 1o tlabn s reeive the henshit of the dghe of privoity piovided by the
Titeenations]l Cenvention for the Proteetlon of Industdial Propecty, ax amended, wr by 4py convention
which may henceforth be substituted for it aad the gt 1o invoke snd olaim wuchright of priovity withost
further written of oral withorization. Assigher hexshy sekeowledess that te appotciment made hereby
and the powers horsby granted are coupled voith sh fnistest snd are xiot and shall fot be revecable by fin
gy manmer of for sy reasom

Fa conagetion with the foregeing, Assignor hereby anfhorizes snd reguests the Copmbssiongy of
Patents of e United States, and any OFficid] of any country or sbunivies Torsign 1o the United Bistes,
whoss duty it I8 fo e patdnts ou spplivations as aforesaid, to fssue all Letters Palents S fhe
Tmprovernents to the Assigues, ity sucotssors, legal representatives dud sesipne, it acovrdanes with it

tormas of tls instument, and 1 recovd the transfor of the Patenis to Asstpuue as assignee of Avsigaer’s

entire right, e and intorogt Miorain,

IN WITNESS WHEREOF, the parties have cuused this Aséignment i be sxevuted as of the
Fifcelive Diste,

ASBIONGR: ASSIGNER:

JEXHN Ka}}iﬁ@ﬁﬁﬁs AT ‘ TENSORCOMM, NG,

By: f!}?’ff&w ‘ e i By: /fy’fgﬁ‘ﬁ”j@;
/

\Imii; N A8 Neagig: 5 K, Heddre a{f

o ». ‘-:::} ¥ {
Title: , Tite: [ mesicdont
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EXHIRIT I

LISTED PATENTS AND APPLICATION RELATING TO QUITCLATM A&ﬁﬁN‘V{F”’%’i

FXECUTED BY JOUN X, THOMAS

DOCKET # AFPLICATION # PATENT®
TCOM- 1 US 114012857

TCOM- 13 U8 11/M48,112

TCOM- 18 UR 10/935,665 Ui 7474,650
TCOM- 28 LIS 10/935,015

TCOM- 21 TS 10/959.618. L8 7,260,506
TCOM- 22 UR 10/838,924 ’
TOOM- 24 118 13/003.881

TCOM= 25 Us 105,678 _ U87,477.710
TCOM- 27 U8 11/008.981

TOOM- 22 LS 117103,138 . UET,359,468
TCOM- 30 US 114035,141

TCOM= 31 Us11/192,763 T US 7,463,800
TCOM-32 US 11/204,808

TCOM- 34 Us 11/223,713

TCOR- 35 Us 11233638

TCOM- 38 U8 11/265,928

TLOM- 37 Us 117253048

TCOM- 38 US 11272411

TCOM- 39 US 11/287,175

TOOM- 4 £38 114301,701

TCOM- 42 US 11/432,880

TCOM- 421 U8 12/727,880

TCOM-43 S 114398229

TCOM- 44 US 11432,027

TCOM- 44,1 U8 12731,518

TOOM-458 LS 1151,932

TCOM- 451 US 12/731,831

TOOM- 46 US 11/4571,685

TCOWVE 47 I8 13/457,688

TCOM- 431 U8 173,778

TCOM- 48 UB Vi/MA4T5,458

TCOM- 48 U8 120707507

TEOM- 48 U8 114479,401

TCOM- 481 U8 12/731,5968

TCO- 50 US 11/491,674

TCOM- 51 US 11/509,920

TCOM- 82 U8 1189307

TOOM- 54 U5 1i1/5320%

TCOM- 58 WS 1274551

TCOM-~ 60 US 11/858,074

TCOM- 61 US 12/603,339

PATENT
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PATENT AND INVENTION ASSIGNMENT

This Patent and Tnvenlion Assignment (“Patent Assigument) dated as of Aprl &, 2010
sutive Date™), s made by and between Tensor{omin, Tac., a Delaware corporation having a
pringipal place of business at 1490 W. 121 Ave, Suite 202, Westminster, Cotorado 80234 (*Assignur’™)
and Rambus Ine, a Delaware corporation having & principal plase of business at 4447 Bl Camind: Regl,
Los Altoy, CA 94022 (“Assignee'),

WHEREAS, Assignor and Assignee have entered into an Asset Purchase Agreement on April 5,
2010 {(MAerseroent’), pursuant to which Assignor has agreed to assign certain inventions, pategis snd
patent applications to Assignee; and

WHEREAS, Assignor presently owns the patents and patest appiications identified n Exldbit D-
3, attached hersto. .

 NOW, THEREFORE, for good and valuable considerstion, inchuding the prorises and covenants
set fortk in the Agreement, the receipt and sufliciency of which is hereby acknowledged, the parties
hereby agree as follows:

Patenis

#pcquired Patents” shall mean () the patents awl patent applications listed in Exhibit -1,
attached hroveto {“Listed Patents™) sud any and all ather patents and patent appiications fled by or inthe
same of Assighor, or otherwise assigned to or wwned Ty Assignor.  Acquired Patents shall include,
withont limitstions, any and all reesaminations, reissaes, extensions, divisionals, subatinitions,
continuations, continuations-in-part and foreign counterparts of the Listed Patents, and any asd all patends
and patent applications filed by or in the name of Assignor, or othemvise assigned to or owned by
Assignor, from whichi any Listed Patents Sireetly or indirectly claim priosily;

3

“Underlying Inventlons” means any and all inventions, discoveries and disclosurss that
(i underlie, are deseribed in, are covered by andfor are included fn sny clafn of the Acquired Padents,
(if)ars subject matter capable of being reduced v a patent claim in a4 relssue of roexamination
proceedings brought on any of the Acguived Patents, andfor (i) could have been included a3 a slalm in
any of the Acguired Patents,

Assignment

Assignor hereby frrevopably assigns, transfers and coftveys to Assignee, ils SUSQLSIOTs, assigns
and legal sepresentatives or nominees, all of its right, title and interest in and to'the Acquired Patents and
the Underlying Inventions throughout the world, and a8l other conumion law or siatusory rights, clafnig-and
arivileges pertaining to, arising out of or assoniated with, he Acquired Patents snd/or the Vaderlying
Tventions, including, without Hmitation, the right to file, prosscute and maintain patents, patent
applivations, certificates of invention, utility models or any other governmental grants or fssuances of any
type, and the right to colleet royaliies or ther payments. Assignor herehy further transfers and agsigns fo
Assignee all of its vauses of action, vights, and refmedies arising under any of the Acquired Patents and/or
Underlying Taventions prior to or after the sffective date of this Patent Assignment, and the: rdght to
initiate causes of action, for injunciive retief and other remedics of any kind, for all past, present and
futire infringenent, '

PATENT
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Frerther Assurances

Assignor further appoints Assignee as the tie and lawful attomey of Assignor, and hereby
gasigns to and smpowers Assignee, He succossars, assigns or nominoss, all rights to make applications for
patentaor other forms of protection for said Underlying Inventions and to prosecute sych applications and
the Acquired Patents, s well g to olaim and reseive the benefit of the right of priceity provided by the
International Convention for the Protection of Industrial Property, as amended, or by any convention
which may henceforth be substituted for it, and the right to invoke and claim such right of priotity without
further writter or oral suthorization. Assigior hereby acknowledges that the apprintment made hereby
and the powers herehy granted are coupled with-an ttevest and are nivt and shall not be revacable by it in
any manner or for any reason,

In connection with the foregoing, Assignor hereby authorizes and requests the Commissionsr of
Patents of the United States, and any Official of any couniry or countries Torsign to the Tlaited Biales,
whose duty it is o issuc patents on applications as aforosaid, to issus ail Letiers Patents for the
Improventents to the Aasignes, its successars, legal representatives and sssinng, 10 secordance with the
termy of this instrument, and o record the transfer of the Patents to Assignee as assignee of Assignor’s
antire rights title and miterest thersin, ’

PATENT
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I WITNESS WHERROF, the pariies have cansed this Patent Assigrunent to be executed as of

the Bffective Date,

ASSIGNOR:

ASSIGNER:

TENSORCOMM, INC, RAMBUS ING
\ T e g
By ST By

- 1 ;l k3
Nams: 2K, “g‘ielfdf Marmes

M

- =4 .
Title: I res Ec,é mfg” ‘File:

PATENT
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T WITNESS WHEREOF, the partics have saused this Patent Assigument o be executed ax of
the Effective Daate,

ASBIGNOR: ASSIGNER;

PENSORCOMM, INC, RAMBUS INC. P -y

BY By "ﬁ‘%’?{@{ﬁf b Po £ 19 <

Nants; . , \ihm{a M@ Lﬁ;&%gg@w

Title: - Titte: &;}&L{Gz %&@ME&W@ LR

PATENT
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US, PATENTS:

EXHIBIT D1

LISTED PATENTS

Fstimsation and Interforenee Vaotor
Soustrnetion

6,711,219 TCOMBU! Futerfersnns Cancellationdn & Receiver 33 Mar 2304
6,856,945 TEOMNN2 Method & Apparatas for Implementing 15Feb 2003
Projections in Signal Processing Applicationg

7,200,183 TCOMIKNS Construction of an Tnterferénce Mateix for 3 3. &pril 2007
Coded Signal Prosessing Bugine

6,750,818 TCOMA Wethod & Apparatusto Compute the 13 Jun 2004

Ciealocation of 2 Communication Device Using
Orthoponal Projestions

7,158,559 TEOMOR0S Serinl Cancellation Receiver Design for s i Fib 2007
Coded Signal Provessinp Bagine

7,354,879 TCOMONUS Systems and Methods for Faratlel Sigoal 1 Fuly 2008

Cancellation
7580448 TCOMOU0E Method and Appreatus for Channel Amplitude 25 Aug 2008

- Syutains and Methoda for Adjusting Phase

7.068,706 TCOMEDOD 27 Jan 2006
74302583 TCOMOG I Method and Apparatus for Tnterference 30 Bopr 2008
Suppressina with Efficiont Mairix Taversion in
a PE-CDOMA System

6430216 TEOMBOLS RAKE Receiver for Spread Spectrum Signs! & Aug 2002
Demodulation

8947474 TEOMONS L AKCE Reveiver for Spread Spectruin Bignal 20 Sep 2005
Demodalation

8,788,734 TCOMOGLT BAKE Recetver for Spraad Spectnum Sigoal T Gep 2004
Demodulation

F038.136 TCOMOD1E Interforense Cancellation i3 8 Reealver 2 May 2006

7,474,880 TCOMIN1S Systetns and Methods for Paraliel Bignat & Jan 2008

Caucellation
NEEENT TCOMOGRD Interferance Matrix Constructiog 18 Aug 2009
7.260,508 TOOMODZT Chrthogonatization and Direciional Filtering

23 Aug 2007

PATENT
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TOOMO02S Systoms and Mathods for Anslog lo Erigital 13 Jan 2008
Conversion with Signal Cancellation Bystenof
8 Hecgiver

TLOMOG2E Serial Cariceliation Reoeiver Dosign for B 15 Apr 2008
Cioded Signal Progessing Engine

TCORNNRT Interference Cancelation within Wircless 9 Deg 2008
Transceivers.

TCOMBLAT Anlterative Canceller for Wireloss Wuldple- 24 Nov 2009
Agcess Systems Enploving Clossd Loop:
Transmit Divessity

PATENT
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1.5, PATENT APPLICATIONS:

10/649,954 TOOMOONT | Method and Apparatus for Selectively Applylsg 43 Sep 2003

Tnterference Cancellation i Spresd Bpetirum
Sysiems
BT RN TCOMBG1Y GainContral for Tnterfecense Cansellation 14 Deg 2004
107699360 TCOMOm2 Sysiens and Methods for Reducdng 1 et 2003
Interference tn CDMA Systems
13049,112 TCOMOLS Systems and Methods for Searching 7 Feby 218
Intevferenos Canceled Data

10/838,924 TCOMO022 Systems and Methads for Lovation Bstimation 3 May 2004
i Spread Speotiin Comnonication Systenas

11/603,881 TEOMOU2A Systens and Methods for Seral Canceliation 3 Blec 2004

7 Apr 2008

114160930 TCOMUDIS Interference Seloction angd Cancellation for
COMA Upmnunicationy
11/009,981 TCOMONZT Tnterforsnes Cancellation in g Recelve Diversity 4 Pec 2G04
' Bystem
117100,635 TOOMOD28 Construction-of Projection Operaiors R 7 Apr 2008
Interference Canceliation
11/335,141 TCOMOGIE Interferenve Canesllation In Adjeint Opesaiors 13 Jan 2003

far Communication Receivers

1/254,608

TOOMOEAR

Advanced Signal Progessars for Interference
Cancellation In Basebund Becsivers

15 Ang 2005

£07693,382 TCOMGO32 Method for interforsnes cancellation and 23 Fus 2008
squalization in CDMA signals
£1/233.733 TCON0H Interpolator using splincs genorated fromt s 9 Sep 20605

integrator stack seeded at input sample points

IH233.656 TCOMUN3S Optimal Feedbuol Weighting for Soft-Decision 23 Sept 2008
_Cancellers
114266028 TOONMON38 Soft Weiglted Subiactive {apceliation for 3 Moy 2003
CDMA Bystema
1E253,048 TOOMOT Complerentary Lingar Pecdback 8hift 18 Cat 2003

Registers for Generating Advance Timing
Masks

PATENT
REEL: 031762 FRAME: 0513




Varlable Interference Canoellation Techuplogy
for CDMIA Systems

14 Nov 2085

11/287,178 TEONOGIG Syvirmsand Metheds for hnplementing 23 N 2003

CORIDIC Rotaiong for Projestors amd Relatyd
Opsrates

RET36,204 TCOMONAD Tierative: Trderforence Cancellation Using Mixed 15 Neve 2083
Feedback Weights and Seabilizing Stop Sizes

1301771 TCOMO041 Confliei-fres memony for Past Walsh and 13 Deo 2003

Inverss Fast ' Walsh Transformsg
114432 880 TOOMOG42 Interferance Cancellaten in Variable Code 11 May 2006
Length Systems for Multi-nooess
Conununieation
Iteiference Cancellation in Vareble Code
125727 880 TCOMO04Z, 1 Langth Systems for Midi-zccess 19 Mar 2018
Communication
11/388,229 TOOMODS3 Multiplication by Ous for a Set of Constants 5.Apr 2008
Using Simple Cirouiiry’

1152007 TCOMDo44 Ttesstive Intesforence Cancellstion Using Mixed 13 Jim 2006
Feediack Weights and Stabilizing Step Sizes

TR TCOMOOH4 .1 fterative Interference Canoellation Using Mixed 28 Mar 2010
Feedbsck Weights and Stabiliding Btep Sizes

11/457,832 TCOMGDSE Tisrative Interfecence Caneellation Using Mixed 13 Jun 2006
Foedback Welghts and Stehilizing Btep Sizss

12/731,831 TCOMOGS ! Hesuifyve Toterforence Cancellation Using hlxed 25 Mar 2016
Feedback Weights and Stabilizing Swp Sizes

114451688 TCOMOGES Terative Interferenns Canceliation Using Miixed 13 Fin 2006
Feedback Weights and Stabilizing Step Sizeg

YIS 688 TCUMEMT fterative Interforence Canoeliation Using Mixed 13 fua 2006
Focdback Weights and Stabilizing Step Sizes

13731778 TCOMONT. Terative Tnterference Cancoliation Using Mived 28 Wiar 2010
Foadback Welslts angd Btabilizging Step Sizes

AT AL TCOMOD4E Herative Interfersnce Caanellation for BIMO- 27 hani 2006

TCOMBO4R

QFIM Reoetvery

hevative Interference Cancellation for MIMD-
- QFDM Beceivers

17 Feb 2018
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R SRR

114479401

TCOMUMR

Intge-Symbol Interferance Cancellution for
Wireless Multipie Acenss

24 T 2008

12/731,960

TOOMON49.1

Intbr-Symbol Interforance Cangeliation for
 Wireless Multiple Acopss

117491,674 TOOMOOST % Trerative Interferanos Canceller for Wireless 24 Tal F06
| Multple-dooess Systeme with Multiple
Regeive Anténaas
13/803,707 TCOMEG0S2 Meathods for Bstimation and Iotetfevence 17 Ang 2007
] Caneellation {tr Signal Processing
07838262 TCOMO053 Estimating User sl Bauk’*roum Woise Powers 17 Aug 2006
11/322,074 TCOND0SE Virtual Reference Timdéng for Multi-Time 15 Sept 2046
Rased Sysierns
BH/S4S 594 TCOMODSS Caloulation of vonstant processing latency ina 1 Bep 2006
systern with two locked elooks
BO/843,5948 TCOMOBOSS Laﬁsnc*y and ook Frequency Reduotion Using 18 Sep 2006
Tiatz Reuse fn hutedforence Cancellation for
Coded Bystéms
60/846,213 TCOMOGST zal Time Implementation Technigues for 21 Sept 200
Interference Cancellation
946,152 TCOMDGSE System and Method for Sigoal recovery 26 Jun 2007
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Signal Processing Applications
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Coded Signal Processing Engine
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A Method and Apearatus to Compate the
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Serial Beceiver Design for 3 Coded Signal
Processing BEngine.

1S Jan 2002

A Parailel C8PE based receiver for
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communication signgl processing
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POT/USONIIE

TCOMOLPCT

Interference Concellation in & Rignal

10 Jan 2082

PCTUSH2/30296

TCOMOZ-PCY
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Projections in Bignal Processing Applicafions
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Coded Sigaal Processing Engine
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TCOMO-FCY

Method and Apparatus to Compute the

Gealdcation of 8 Comumnieative Devies Using

Orthiogonal Prejection

271 Blaw 2002

PCTAISC3/00928

TCOMUR-PCT

Serial Cancellafion Receiver Design fora
Coded Signal Processing Engine

13 Jan 2003

PCTAISN430T5

TCOMOGPCT

_Bystem and Method for Parallel Crancellation

&Pl 2004

PCTAUSOE/302 14
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Method and Apparatas for Selestively
Appiying Interference Cancellation in Sproad
Spectinm Svatems

23 Sep 2003

Method and Apparates for Chanvel Amplitude

PCT A"US\ 333050 TCOMOS-PLT Estirnation sl Inierfarencs Vector 18 Qe 2003
Construction
POTAISOXIZTSY TOOMOS-PCT Chip Level Phase Adjustment 1500t 2008
Method and Apparatos for Interfevence
PCTAIBO3/ 32830 TEOMTO-POT Suppresion with Bfficient Matrix Taversion it 1503t 2003
a DS-CDMA Sysism
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POTAISIH 471
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Rystesisand Methods for Beducis
Tnierference in CDMA Bysteins
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Uig ¥ }\ ’.?f 5 Y gt i - . -?2 L 4
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7 Sep 2004
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TEOMIZ-PCY

Systoms and Methods for Losstion Esthmation
0 Spread ‘mwa ue Cotonmaicaticn Sysiems

3 My 2004
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Yarisble Interferance Cancellation Technology
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{Mixed Decisinng) Rerative Interferenes

PCTAISHG/42518 TOOM4AS-PCY Cuancellation Uging Mixed Feodback Weights 30 Ot 2006
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Step Sizes
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Step Sizes
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OFDM Recarvers .
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An Ferative Inferference Cancollar for W) ireless
Wnliiple- Acpess Rystems
with ‘\fiu} tinle Raceive Antennas

15 Sep 2006
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FOREIGN PATENTS:

98007031 TCOMDD148G- RALE Receiver for Spread Speatmim Signal 1% Jul 2000
' Singaporg Demoedulation
2331436 TCOMORISGE- EAKE Receiver for Spread Speciram Signal 1) Jan 2001
UK Demodulation
ATRIR TCOMODOID Interforence cangelintion ina stgzal 28 Jun 2007
Tndis
24584 COOMOGO3IN- Cﬁons*m ian of an Tnterferencs Mattix fora 240Qct 2008
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235516 TCOMOD04IN- Method snd Apparatus to Compute the § Jul 2009
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India

Applyving Interfarence Cancellation tu Bpread
Spectinm Syslems
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{ihing Coded Signal Processing Engine
ZLOMRE32023 TCOMODOTCH- Method and Apparatus for Seleciively 01 Gt 2008
China Applying Interferance Cancellation in Spread
Spectru Systoms
21 203801058813 TCOMODERCH- Chip Leve! Phase Adjusiment 14 Qcd 3009
China
4173100 TCOMUNIIP- Intorference gandellation ina signat 22 Aug 2008
Japan
4235113 TOQMOGOIP ~ Construction of ax Tnterforence Mairix for a 17 Apr 2008
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4538494 TCOMONOTI Method and &pparatus for Selsctively 23 Mar 2065
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‘ Spectrum Systems
$216649 TCOMOS0SIP- | Meabkod and Apperatus for Channel Amplitide 31 Qot 2008
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FTZROLNE/ 2004

TCOMODURIN India

A Meshod and Apparatus for
tenpismenting Projectinons in Signal
Processing Apphisations

19 Mar 2004

TEIROLNP2004

TCOMOOOSIN ndla |

Serfal Cansellation Recstver Design for
aCoded Sigmal Frocessing Eagine

4 Fune 204

SSOMALOLNBAR00S

TCOMO00EIN Inddia

Method and Apparatus for Uhamsel
Ampiiude Estinsation gnd Interference
Vegtor Canstruction

1 Apr 2003

TCOMBOLIIN India

aia Control for Interference

TCOMOIE2CH
China

Cancellation:

A& Method and Apparatas for
Implementing Projections i Bignal
Frocessing Applications

24 May 2004

TCOMUOURCH
China

Method and Apparafus for Chasmel
Amplitude Fsiimation and Inferference
Vector Congirpction

15 Oy 2003

J003-533062

TCOMON02IP Japan |

A Method and Apparalis for
Implementing Projections in Sigaal
Processing Applications

2T May 2004

TCOMOUORIE Tupan

Chip Lovel Phase Adiustment

13 Apsil 2008

TCOMOG44IT Japan.

Tterative Tierference Oaaoliation
Using Mixed Peadback Weiphtsand
 Biabilixing Step Sizes

15 My 2008

TCOMOGASIP Japan

Herative Interference Cangellation
Using Mixad Feedback Weights and
Stebiizing Step Bluss

18 May 2008

20068-541208

TCOMO046IP Japun

Tterative Interforence Cancellation
Using Mised Feedback Weights and
Stabilizing Step Sizes

{5 May 2008

2008-341 181

Trerstive Itorferenpe Cancellation 15 May 2008
TUOMOO4R P Japun Tising Mixed Feedback Weights and
Siabilizing Step Bizeg
An erstive Diterforeres Cancellerfor 18 May 2008

TCOMBRSIIPS
Japan

Wireloss Multiple-duocass Systems
Emploving Closed Loop Transmit

Briversity

PATENT

REEL: 031762 FRAME: 0521




10-2003- 7004981

TCOMOOIIKO
Koren

intorference Cangellation o a Signal

2 Apr 2004

15-2004-7004665

TCOMODBEIRG
Eorsa

A Method and Appartus fior
Tmplementing Projeotions o Signal
Processing Applications

102004-7007451

TCOMOGIKG
Eorea

Construction of ax Interference Matrix
for a Coded Sipnal Processing Engine

P4 May 3004

FO-2005- 7005004

TCOMOBLTEC

Muthed and Apparatus Tor Boleotively

23 gy 2005

Kopen Applying Interference Cancelletionin
Spresd Specirum Systems
10-2005-7008551 S Moihed and Apperatus for Cliangs) 15 Apr 2005
005-700853 Tcomogesko | Miehodand Apparstus [or Channel pr
P Amplitude Extiimation and Intertereace

Vector Donsirucion

EPO 027760478

TCOMOOGIERO

Interforenoe cancellation fo g sipnal

10 Jaw 2062

Europs
SR A Mothod and Apparahis for :
RO 027735539 TCOMODOIERG | fuplemersing Projections in Signal 15 Nov 2002
Eirops s RN
, Processing Applications
BP0 027544828 TEBMOGHIERLD Construstion of an Interference Matrix 10 Fuw 2004

Yurops

for & Coded Sipnal Processing Enging

BFO 0278987792

TEOMOGO4RPO
Barepe

Method and Apparamste Compute the
Gealoeation of & Commmuinication
Device Uaing Grthogonal Prajection

21 Nov 2002

TCOMIOGIEPD

 Serial Cancellation Recsiver Design for

B0 0ATOYTRS D = Fan 20
EFO 637037850 Burope 2 Coded Signal Processing Engise 34 Jan 2003
EPCHO4TO0107.0 TCG}%{QDGﬁEPG System did Method fc; Parallel Signal & b 2004

- - Burops Canvellation
EPO-0YTT0434.3 TLOMIGTEPQ Wethod and Apparatus for Solecitvely 34 Rlar 2005
Enrope Applying Inferference Cancellation in
Spread Speciruin Systerns
EROQIFT4876.1 TOOMOQ0REPO Method and Apperatus for Channel 16 May 2005
Europe Amplitude Estimation and Interferenne

YVegor Construction

ERCOITHMRILA

TCOMUNYEPG
Burope

Chip Level Phase Adjuriment

15 Apeil 2003
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TCOMODISERQ

Method snd Apparatss for Interferensg
Suppression with Efffciont Matrix

Erope Inversion in a DS-CDMA Sygtem
- . TCOMUOLIEPD Gadn Contrel for Interferene .
EPCH (158533639 fCOifol%EPU Gain O Jti‘i‘ro %m };i riorenes 9 Do 2008
REurape Cancellation
TCOMIBIIERO Systerns and Methods for Reducing 41 Dot 2003

EPQ 037330932

Burope

Interference in COMA Systems

EPO 047D4071.8

TCOMOGIEEPD
Furepe

Interforsive Cancellation fa a Signal

23 Jan 2004

EPO (4783083 .1

TCOMUDINERD

Eyatemns aod Methods for Parallgl

Europe Signal Cancellation
. - COMODNZORPO N o ) e A
ERO (47883892 1 v Interference Matrix Ceastructing 7 Bep 2004
Europg
~ - Systems snd Methods for Location
o oA TCOMOOR2EPG | ysiems aud Methods fur Location S
BPO 047750337 — Estivaation in Spresd Specitm 3 May-2004
TBurape T o
s Communisstion Systoms
- I dvirneed Sipnsl Processors for
) . ) TCOMDUIZEPD ) A“\& G :ugnzfz P{:}cgs. 5 ﬁ\} i .
BRO 062133733 Interference Cancellstion n Basshand 10 Ang 2008

Burope

Recaivers

EP{ (68142853

TOCOMOOEPD

huterpolator sging Sphines gonerated
from avirgegrator stack seaded at fnput

gzqug sample polats
S B R TCOMUOISERD Soft Weighted Subtractive Cancellation . ‘
PO OEROATELA . o Bep 206G
EPO 068037415 Burope for CDMA Systems 13 8ep 2006

EPQ DERO3694.6

TCOMOTEFQ
Hurops

Complomentary Liness Feodback Shift
Begisters for Genorating Advancs:
Timing Masks

15 Sep 2005
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TUOMOMISEPQ
Earops

’\» iable Inferferense Tanceliation
Technology for COMA Systems

15 8ep 2006

TCOMOQIVEPD

Sysfems and Methods fov Implpmenting

ERO 063382548, Europe CORDIC Rorations for Projestors and 20 Mav 2006
R Related Operattes
: Intorfsrence Caﬁcﬂis&tim in Varighle
EPO 07610070 TEOROOAEED Codelength Syaterns for Multi-access 48 Apr 2007

Ewrope

Corummication
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FPO G6826813.Y

TCOMOO4SEPD
Eurape

Tisrative Tnerferonce Canceiladon
Uhsing Bised Feedback Weights aad

30002006

EPQ 06827188.0

TCOMOASEFQ

Stabilizing Step Sizes

Tterative Imterference Cancellation
Using Mixed Feedbaok Weighty and

30-Oat 2006

Ty
Larepe Stabilizing Step Sizes
i " Tterative Intedference Candellailon
. TCOMOD46EPO 300
EPO 06R7TASD.S ’ (’Ugiji"‘:h’ & Using Mined Peedbiask Weights and 30 Gt 2006
Luepe Stabilizing Step Sizes
. ‘ Herative Interforence Canvellation
vy (g - OMOG4TE v 5 ot . & & s
EPO 668147354 Tw:lf;?,{‘jéﬁwo Using Mixed Feedback Welghts and 15 Sep 2006,
AL N

Srabilizing Step Sizes

ERO 68274972

TCOMON4SERQ

Teerative Tmorference Cancellation for

345 Qet 2008

Furope MIVIG-OF M Rooslvers
e . TOOMOMSERPO trster-Symbol Interferency Cancellation 16 @ =
BPO 008147338 . et Sep 20
3 (5814733 Buwrops for Wircless Multiple Avoess 15 Sep 2006

EPO UaR14732

TCOMOGSUERO
Forofie

An ferstive Interforenics Chucellar for
Wireless Mulliple-Access Systemg
with Nadriple Receive Anleniey

i85 Sgp 0B

EPO-U&RI653 0

TCOMMSIERO

An Herative Interforence Canvelier for
Wirsless Mutltiple-Access Systenmy

30 Oot 2006

Burope Emplaying Closed Loop Transwsit
,,,,, Diversity
COMGEH1 ‘ - o . i~
2008341892 1 “'OM}, ?,3 AU Interforence Cancellation i a Signgl 1.0t 2002
Angtralia "
: v AT A Method and Apparatus for
. JOMBOEIAL . sy N
IN0EIIETII H’E;i’i j‘;; iqAb Insplementing Projections in Sigoal 28 Bep 2002
S Processing Applications
FO0T45418 TGUI&*IQOG:}AU Cx}ﬁsiiuc*iioﬁ G_f &nlimerf&fclm:e ??fiﬁ‘*trix 15 Noy 2002
. ~ Ausiralia for & Coded Signal Processing Engine ‘
N Method and Apparatey to Compute the
TEOMOGN
ZO02352823 ¢ ON{D Q.J*AU Gieolocation of'a Comumupieation 21 Now 2082
Ausiraba C e
Devise Using Orthogonal Projection
. TCOMOOSAU ! Cancs oo for ¢
SIS 11T TCOMGLOSAY Sertal Cancéllaiion Receiver Design o 03 Jan 2003

Austzalia

& Uoded Sipnal Processing Engine

2O032781Y

TCOMBBETAL
Australia

Methot and Apparatus for Selectively
Applying Inierforence Cancellation in
Spread Spectrom Syslems

24 Sep 2003
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