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Attorney Docket No.: 01.AA7489-US

ASSIGNMENT

In consideration of good and valnable consideration, the receipt of which is hereby acknowiedged, we, the

undersigned inventor{s):

Mohammed G. Mostofa, Roger K. Cheng, Aaron Martin, Christopher Mozak,
Pavan Kumar Kappagantula, Hsien-Pao Yang

hereby sell, assign, and transfer to:
Intel Corporation

a corporation of Delaware, baving a principal place of business at 2200 Mission College Blvd. Santa Clara, CA. 95054
USA (" Assignee"}, and its successors, assigns, and legal representatives, the eatire vight, title, and interest for the United
States and all other conatries, in and to any and all inventions and improvements that are disclosed in the application for

the patent eatitled:

RECEIEVER FOR NEXT GENERATION - LOW POWER DOUBLE DATA
RATE (LP-DDR) AND DDR MEMORY 1/O

{I hereby authorize and request any attorney having appropriate authority fron the assignee to insert on the
designated lines below, the fling date and application number of said application when knowsn.)

which was filed on September 29, 2018 as
United Staies Application Nomber ___16/147.6335 agnd

which has been executed by the undersigned prior hereto or concurrently herewith on the date(s) indicated below,

and in and to said application and all Additional Applications, and all other patent applications that have been or shall be
filed in the United States and all other countries and international filing offices on any of said inventions and
improvements; and in and o all original and retssued patents that have been or shall be issued in the United States and
all other countries and international filing offices on said inventions and mprovements: and in and to all rights of
priority resulting from the filing of said applications; as wsed herein “Additional Applications™ includes bt s not
liraited 1o desigs, vtility, utility model. divistonal, continuing, continuation-ia-part, substitute, renewal. retssue, and

national phase applications on said Inventions and improvernents;

and agree that said Assignee may apply for and receive a patent of patents for said inventions and mprovernents in its
cwa name: and that, when requested, without charge to, but at the expense of, said Assignes, its successors, assigns, and
legal representaiives, to carry oul in good faith the intent and purpose of this Assigmonent, the undersigned will execute
all Additionat Applications, and all other paieat applications on any and all said inventions and toprovements; execote

all rightful oaths, assignments, powers of attorney, and other papers; communicate to said Assigaee, 1S successors,
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Attorney Docket No.: 01.AA7489-US

assigns, and legal representatives all facts known to the undersigned relating to said inventions and improvements and
the history thereof; and generally assist said Assignee, its successors, assigns, or legal representatives in securing and
maintaining proper patent protection for said inventions and improvements and for vesting title to said inventions and
improvements, and all applications for patents and all patents on said improvements, in said Assignee, its successors,

assigns, and legul representatives: and

covenant with said Assignee, its successors, assigns, and legal representatives that no assigriment, grant, mortgage,
license, of other agreement affecting the rights and property herein conveyed has been made to others by the un-

dersigned, and that full right to convey the same as herein expressed 15 possessed by the undersigned.

Mohammed G. Mostofa Date signed
R, Iz v e s
%%A . D018

. '/)— .
Roger K. Cheng Date signed
Aaron Martin Date signed
Christopher Mozak Date signed
Pavan Komar Kappagantula Date signed
Hsien-Pao vang Date signed
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Attorney Docket No.: 01.AA7489-US

ASSIGNMENT

In consideration of good and valuable consideration, the receipt of which is hereby acknowledged, we, the

undersigned inventor(s):

Mohammed G. Mostofa, Roger K. Cheng, Aaron Martin, Christopher Mozak,
Pavan Kumar Kappagantula, Hsien-Pao Yang

hereby sell, assign, and transfer to:
Intel Corporation

a corporation of Delaware, having a principal place of business at 2200 Mission College Blvd. Santa Clara, CA. 95054
USA ("Assignee"), and its successors, assigns, and legal representatives, the entire right, title, and interest for the United
States and all other countries, in and to any and all inventions and improvements that are disclosed in the application for

the patent entitled:

RECEIEVER FOR NEXT GENERATION - LOW POWER DOUBLE DATA
RATE (LP-DDR) AND DDR MEMORY I/O

(I hereby authorize and request any attorney having appropriate authority from the assignee to insert on the
designated lines below, the filing date and application number of said application when known.)

which was filed on September 29, 2018 as

United States Application Number __16/147,635 and

which has been executed by the undersigned prior hereto or concurrently herewith on the date(s) indicated below,

and in and to said application and all Additional Applications, and all other patent applications that have been or shall be
filed in the United States and all other countries and international filing offices on any of said inventions and
improvements; and in and to all original and reissued patents that have been or shall be issued in the United States and
all other countries and international filing offices on said inventions and improvements; and in and to all rights of
priority resulting from the filing of said applications; as used herein “Additional Applications” includes but is not
limited to design, utility, utility model, divisional, continuing, continuation-in-part, substitute, renewal, reissue, and

national phase applications on said inventions and improvements;

and agree that said Assignee may apply for and receive a patent or patents for said inventions and improvements in its
own name; and that, when requested, without charge to, but at the expense of, said Assignee, its successors, assigns, and
legal representatives, to carry out in good faith the intent and purpose of this Assignment, the undersigned will execute
all Additional Applications, and all other patent applications on any and all said inventions and improvements; execute

all rightful oaths, assignments, powers of attorney, and other papers; communicate to said Assignee, its successors,

Page 1 of 2

PATENT
REEL: 050286 FRAME: 0644



oo

3

|

PATENT
050286 FRAME

0645

REEL



Attorney Docket No.: §1LAATIES.US

ASSIGNMENT

in consideration of good and valuahle consideratian, the roceipt of which i hersby acknowledged, we, the

undersigned invents):

Mohammed G, Mostofa, Roger K, Cheng, Aaron Martin, Christopher Mozak,
Pavan Kumar Kappagantula, Hsien-Pao Yang

horelny sefl, assipn, and transfer to

Intel Corporation

e
{

@ sorporation of Delaware, having » principal place of business at 2200 Mission College Blvd. Santa Clara, CA. $5054
LISA {"Assipnee™. 2ad its Sueeessons, assigns, end legal representatives, the entire right, ftle, and interesy for the Uniied

States and all other countries, in md o any and all inventions and fmprovements that are diselosed in the application for

the patent sntitled:
RECEIEVER FOR NEXT GENERATION - LOW POWER DOUBLE DATA
RATE (LP-DDR)} AND DDR MEMORY 1O

(I hereby authorize smd reguest any sttoruey having appropriate anthorily from the assignes {o insert ox the
desiguated Hnes below, the filing date and application nomber of said applioation when known.}

which was filed on Septesaher 29, 2818 S
United Stases Apphication Number 167147638 and

which has been sxeonted by the unders pued prior bersto of concurtenily herewith op the datels) idicsted belpw,

sad in and to said application and all Additionsl Applications, and afl other patent applications that bave been or shall ba
filed in the Usited States aud all ather countries and fntemanional filing offices on agy of said lnventions and
snprovements; and s and o ail original and rerssued patents that have beer or shall be jasaed ir the United States and
3 ather couniries and internatiova! filing oifices on said inventions and unproverments; aed fn and o Al fights of
priority resplting from the tiling of sald applications; es used herein “Additional Applicatons” inchudes but s not

itmited to design, wiility, alility modsl, divisional, contioning, continuation-in-par, substituts, renewal, reissue, and

wational phase applications on said inventions and wprovements;

and ngree that said Assipose may apply for and receive a palent or patents for suid inventions and improvements in ftg
own name; and that, when requested, without shargs W, bt at the expense of, said A ssignes, {8 succesanrs, assigns, and
tegal reprosentatives, 1o cirry out in good faith the infent and purpose of thig Asstgnment, the undersipried will exeoute
all Additional Applications, and all other ptent applicstions o any snd all said brventions and improvemenis; exscute

atl rightful naths, assignments, powers of attorney, and other papers; communicats to said Assignes, ity sucpessors,
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Attorney Docket No.: 8LAATAEH-US

assigns, and legal representatives all facts known to the nndersnigned relating to sabil inventions and improvemens asd

the history thereof; and peneraily assist said Assignoe, s SUCCesses, assigns, of tegal representatives in securing and

maintaining proper patent prowction for sald inventions aud improveraents and for vesting title to said invenions and

improvements, and ali applications for paterts and all patents on said improvements, in sald Assignes, IS SCCess0ws,

assigns, and legal reprasentatives; and
- covenant with aaid Asaignes, its sncoessors, assigns, and legal mpresentatives that oo & ssignment, grant, morigage.,
Yicense, or other agresment affecting the rights and property herein conveyed has been made 1o others by the v

dersigned, and that full sight to convey the same as heroin expressed i3 possessed by the undersi

Mohanuned G Mostot Date siy ?md

chef K. Cheng Date signedm

1

§ . & § e
¢ - Fo Lf S
N S5 7

Asron Martin

Chfisiopﬁm* Mozak

Drate signed

Date signed

Pavan Kumar Kappaganiula Date signed

Hsien-Pao yang Date signed
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Attorney Docket No.: 01.AA7489-US

ASSIGNMENT

In consideration of good and valuable consideration, the receipt of which is hereby acknowledged, we, the

undersigned inventor(s):

Mohammed G. Mostofa, Roger K. Cheng, Aaron Martin, Christopher Mozak,
Pavan Kumar Kappagantula, Hsien-Pao Yang

hereby sell, assign, and transfer to:
Intel Corporation

a corporation of Delaware, having a principal place of business at 2200 Mission College Blvd. Santa Clara, CA. 95054
USA ("Assignee"), and its successors, assigns, and legal representatives, the entire right, title, and interest for the United
States and all other countries, in and to any and all inventions and improvements that are disclosed in the application for

the patent entitled:

RECEIEVER FOR NEXT GENERATION - LOW POWER DOUBLE DATA
RATE (LP-DDR) AND DDR MEMORY I/O

(I hereby authorize and request any attorney having appropriate authority from the assignee to insert on the
designated lines below, the filing date and application number of said application when known.)

which was filed on September 29, 2018 as

United States Application Number __ 16/147,635 and

which has been executed by the undersigned prior hereto or concurrently herewith on the date(s) indicated below,

and in and to said application and all Additional Applications, and all other patent applications that have been or shall be
filed in the United States and all other countries and international filing offices on any of said inventions and
improvements; and in and to all original and reissued patents that have been or shall be issued in the United States and
all other countries and international filing offices on said inventions and improvements; and in and to all rights of
priority resulting from the filing of said applications; as used herein “Additional Applications” includes but is not
limited to design, utility, utility model, divisional, continuing, continuation-in-part, substitute, renewal, reissue, and

national phase applications on said inventions and improvements;

and agree that said Assignee may apply for and receive a patent or patents for said inventions and improvements in its
own name; and that, when requested, without charge to, but at the expense of, said Assignee, its successors, assigns, and
legal representatives, to carry out in good faith the intent and purpose of this Assignment, the undersigned will execute
all Additional Applications, and all other patent applications on any and all said inventions and improvements; execute

all rightful oaths, assignments, powers of attorney, and other papers; communicate to said Assignee, its successors,
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Attorney Docket No.: 01.AA7489-US

assigns, and legal representatives all facts known to the undersigned relating to said inventions and improvements and
the history thereof; and generally assist said Assignee, its successors, assigns, or legal representatives in securing and
maintaining proper patent protection for said inventions and improvements and for vesting title to said inventions and
improvements, and all applications for patents and all patents on said improvements, in said Assignee, its successors,

assigns, and legal representatives; and

covenant with said Assignee, its successors, assigns, and legal representatives that no assignment, grant, mortgage,
license, or other agreement affecting the rights and property herein conveyed has been made to others by the un-

dersigned, and that full right to convey the same as herein expressed is possessed by the undersigned.

M{é{& /202005

Mohammed G. Mostofa Date signed
Roger K. Cheng Date signed
Aaron Martin Date signed
Christopher Mozak Date signed
Pavan Kumar Kappagantula Date signed
Hsien-Pao yang Date signed
Page 2 of 2
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Attoerney Docket Noo §LAATISRUS

ASSIGNMENT

In consideration of good and valuable consideration, the receipt of which is hereby acksowledped, we, the

sadersigned nvertor{s):

Meohammed G. Mostofa, Roger K. Cheng, Aaron Martin, Christepher Mozak,
Pavan Kumar Kappagantula, Hsien-Pao Yang

hereby sell, assign, and fransiar o

Intel Corporation

@ corporation of Deleware, having « principal place of business at 2200 Missine Tollege Bhvd. Santa Clara, CAL 55054
USA ("Assignes”), and By successors, assigns, and legal reprosentaiives, the entive 1 ght, tile, and intevest for the United
States and all other countdes, 1n 2ad i any and all inventions and improvements that are discinsed in the application for

the patent entided:

RECEIEVER FOR NEXT GENERATION - LOW POWER DOUBLE DATA
RATE (LP-DDR) AND DDR MEMORY VO

{I hereby authorize and reguest any attorney having appropriate authority frem the assignes tb ingert og the
designated lines below, the filing dale and application number of said application when koxewn.}

which was filed on September 3%, 2818 s
United Sties Application Number __16/147.638 , and

which has been excented by the uadersigned prioy heretn or soncuecently herewith an the datefs) indionted below,

and in and to said applicsiion and all Additionsl Applications, and ail other patent appdicuticas that have been or shall be
Bled tn the United States and alf other conruries and international filing offices on any of ssud inventions and
improvements aad in and to a1l origingl and reicsued patenty that have been or shall be issued in the United States ansd
ali other countries and internations! filing oifices on said inventions and improvements; and i aod to al righte of
poority resulting from the {fling of said applications; as used herein »Additionsl Appheations” includes bar s not
lirnited to design, utiliny, niility model, divisional, eoatinuing, continnation-in-pary, substitste, renewal, reissue, and

narional phase spplications on said toventions and improvements;

and agres that said Assignee may apply for and receive a patent or patents for said invertions and improvements in its
own pame: and that, when requested, without charge to, but at the expense of, said Assignes. Hs succedsors, assigns, and
tepal epresentatives, to carey out in good faith the intent and purposs of this Assignment, the unders; eoed will execute
all Addittonal Applivativas, awd <l other parent spplicarions on any and «ff said inventions and HOPISVEInents; executs

all tightfal caths, assignments, powers of attomey, and sher pRpars; communicate t said Asstgnee, s sueoessors,

age fof 2
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Attorney Bocket Noo: 81L.AAT488-US

assigns, and kegal represeptatives all fuots known o the vndersigned relating o said inventions and improvements and

and
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the history thereofl and goperatly assist said Assignes, {3 suce

mahaining proper patent protection for s
iprovements, snd a 5 BUCCERINE,

assigns, and Jegal representatives; and

covenant with said Ascignes, its successors, assigns, and legal representatives that no assignment, goant. wmartgages,

liceuse, or other agreement affecting the rights and property hereln conveyed has been made 10 others by the un-
essed is possessed by the undersigned.

dersigned, and that {8} night to convey the same as herein expre

Mobanmed G. Mostofa Date signed

oger K. Cheng {rate signed

Aaron Martin ate signed

Q".. B3 \§
01 i e
§ RE Y § § :?\ ‘i P &
i S Rerpe N PR
Christopher Mozak Diate signed
Date signed

Favan Kumar Kappagantula

Hsien-Pao yang Date signed
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Attoruney Docket No.: §1L.AAT4RS-US

ASSIGNMENT

I consideration of good and vainsbie consideration, the reetipt of which is hereby acknowledgad, we, the

undersigned nventor(s);

Mohammed G. Mostofa, Roger K. Cheng, Aaron Martin, Christopher Mozak,
Pavan Kumar Kappagantula, Hsien-Pao Yang

herehy sell, assign, and tranafer to;

’ X = (BN 3%

Intel Corporation
a corporation of Delaware. baving 4 principal place of business at 2200 Mission College Bivd. Santa Clarg, CA. 95054
USA ("Assignea™), and its successors, assigns, and legal representatives, the entire righe, tile, snd intevest for the United
Gtates and all other countries, in and to any and all lnventions and improvements that are disclossd fn the application for

the patent entitleds
RECEIEVER FOR NEXT GENERATION ~ LOW POWER DOUBLE DATA
RATE (LP-DDR) AND DDR MEMORY VO

(E herehy authorize and reguest any atiorney having appgrepriate suthority from the sssignes to Insert on the
designated Hnes bebow, the {iling date and application number of said application when knewn.}

which was filed on September 39, 2018 s
Pnited States Application Rumber ___16/147,638 and

which has been executed by the undersipned prior hereto oy concuersatly herswsth on the dateds) indicared balow,

and in aud to satd application and all Additional Applicatious, and all other priexd applications thal have been ar shall be
filed 3n the United States and all other sousntries and intsmations} filing offices oo any of sseid inventions and
improvements; aod in and 1o 2l orginal and reissued paicats that have been or shall be tesied in the Uuited States and
a1l other countries and international filing offices on said inventions and mprovements: and inand w all dghus of
privaty resulting from the filing of said applications; as used herein “Additional Apphications” includes bat is ant
Hindted to-design, wility, miiitf maded, divisional, continuing, continuation-in-part, substitute, renswal, seissue, and

national phase applications on said {nventions and improvements:

and agree that said Assignee raay apply for snd recelve 2 patent or patents for said inventions and INPTOVements iu is
awn e and that. when requested, withont charge 1o, but at the expense of) said Assignes, ifs successors, assigns, and

?

tegal vepresentatives, to osry out in good faith the jntent and porpose of this Assigoment, the undersigned will execute

all Additional Applications, and i other patent applications oo any and all said inventinns and improvements; execute

all rightful oaths, assignments, powers of attermey, and other pagers; cotunumcnis to said Assignee, ity sncosssors,
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Attorney Docket No.: $1.AA7489.U8

ssigns, and legal reproseatatives Wl facts knowa o the undersigned relating o said inventions and improvements and
the history thereof] and generally sssist said Assigues, Hs sucesssors, assigns, of fegal representatives i securing and
raaintaining proper patert protection for said inventions asd improvements and for vesting ttle to said inventions and
mnprovements, and all applications {or patents and all patents on said improvements, in said Assignes, I8 SUCCRISGLS,

assigusg, and legal represenintives; and

ovenant with sald Assignes, its successors, assigns, and legal representatives that no assi RIUent, grant, mortgage,

wense, or other agreenent affecting the rights and p

property herein conveyed has e made to others by the une
dersigned, and that full vight to convey the same as hereln expressed is possessed by the sodersigned,
Mohammed G. Mostofa Date signed
Roger K. Cheng Date signed
Aaron Martin Date signed
Christopher Mozak Date signed
Pavan Kumar Kappagantula Drate signed
R o D
. B s
m"Zxﬂ»ﬁ m\‘*’& S e WA s/!{-:z&? oo AZ*‘ *“2

Hsicn- Pa{;yé;jx g ﬁ,/f & Date signed
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