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Anorney Dokt Do

ASSIGNMENT OF AND DECLARATION FORAFPLICATION
FOR URITED STATES LEYTERS PATENT
WHEREAS __YUN, Toe-Sik , hereinafior
efiered 1 colleatively ax the sssignor and invomaor, has imvended o cortaln improvement relaling in,
SEMICONDUICTOR MEMORY DEVICE AND QRERATENG METHOD THEREGE

X said applicstion being mtached hentt
{7 ssid application hiding been filed io o Bindted Staes Patent and Tradimak Offies o

) ;g Applicating Seviul No. ,oand was amvendid
un {i{ epplivable}:
[ jthespee :iic i o which was iled under the Patent Cooperwion Tresly on s
Henaf Nix ot Linited Staws of Amverics being desipnated.

AN WHEREAS SE beniy nc.of 2000, Greoupchone-goaero. Bubabeub, feheonssd, Greonesi-do, Republicol
Karea, heralrafier refoveed 10 35 the wssignee ar epplicani, is desirons of acquiting the antire right, dile ond fmerest i andn
fuid spphication. incfuding any and ali divisions and cominuationy theresd, and fo and Lo said fnvention and sy mud ol
patentg sehich may b grantad therefar, inclinding any and ol repevwals, reissues and profongations thereaf}

NOW FRES WITNESSETH, that fbrngd n considersiton of One Dollar {$1.003, ssd other gonyd wed valuble
copsideradon gaid by said sssignee W sawd ;Migzm the ri:m,ipt af which is herchy achkvowladeed, said assignor hershy
aszigrs selly and wonsfers o seid assignee. dnd said assignoe’s snctessors and assigns, the furft andt wxclunive dihit e and
srspcrest o and fosihd applicatien, dncluding oy aed aft divisions and continuations thereof, sad in and 1o said nvention s
amy and Bl patents which may e grentd thossfor, nsluding any and 21} rencvels, refssoes and ‘;ﬂwhfng:t‘tiun» thurenf suid
ussigrice, snd sofd wusipneds successors and assians. w have, hn!d axercise and enipy the said applicstion. inchuding sny wd
ulf divisions und continuations thereed, sl the said invention and any and all pammis which may be pranted (hvn.:mz
frrchucting sy and afl rencwals, reigsues and profesgativns | thureod, with alt te rghts. powers, privilegesand advagisgs
anpwise deising o o anmnalmm. thevete, for aad dsmna thuz formi or Tepvs of any und off such putents svhien »..mud
fneluding wny snd sl reneieals, refssucs. snd p:\ﬂm.mmms therssf, fior the use and borefi of sald Gwigies, andd sk
waslgnew’s uccessors and misigng in e nple sl Beocliciad 8 munner oy the sald essignor might o coubl have Bedd o
enjoyed the suae, s assignment hud it hern made

AN sold assignoe Berchy sgries ty pecform, upon e request of suid ussipree, or said assipace’s suegensors o
»Lbbig,th - and afl vots welating U the phinlning or  the asserting ol swid patents. inchading any-and 2l renewals, wlsnwes
atwd pmtnny\mms thareof.

AN said susigngs authnrbes and requests the Toimmisstonce of Peterts and Trademarks to fsspe Lelord Pirent @i
suid apphicaiion, and ot nmy and el divisions sod coniinuations tGeeeeni] 10 said assignee, and said assignse's sucveisors and

assiens, v ascordaace herawilh,

A5 an sbove-nmied inventor, T herehy dectare that e abosesidentificd application was made or sutharized fo e
negadde by mes, and than Lo e original Inveneor o @ oviging! joim inventer of @ claimad invontion i the applivation.

[ herehy aeknowledss that any willful false statentent made in this dechwation is phnishabie under 18 LL3.C. 1001
by fine or impaisoament of not mere than fivd {3} years, orboth.

ASSEGNOR (INVENTOR):

Sipnatire: Y&"W ?;1#? (;.«/é} _ Daer November 03, 2018

Printed-or Ty pud Mame: YEN, FaeSik
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Attivnasy Dogket Mo e
FENT OF ANTFDECLARATION FORARPLICATION
FOR UNITED STATES LETTERS PATENT

AESIG!

WHERFEAR BRI DaeSubk Bereinatier

veferred o coflectvely as the assignor smd inventor has invented @ ool Improvesest refating ©
SEMECONDYICTOR MEMOEN RENVICE ARD OPERATING ST THEREQE

{244 autd spplicacon beiag stmched hercio;

1 said applicaion having baun il i the Linind Stanes Patont and Tredemink Ofticean

s Application Seriad No. coand wes umonded
(i applicabley

[ ] b speeiftiomion of which seus Bled under the Paetit Conperation Trégly on .

fab Ml o the Lnited Sunex-of Amerbehoing distgamed,

ANDWHEREAS 3R.byais v, of 2081, Oveonnchusiesdagn, Bubabeuh, lebeonest, Grenpsutsdo, Ry mhi_i_gp af
Rewew, hesdlpafior seloried to et ssigses o applicand, i desinous of aequiring e cotbe dgid. Gtle und inierest inand fo
safd appdivaton, belinding any andal] divistns aid comtinoatinns thereod ot fn and o sahd rventiot soed wy and of
patents which imay b g anted therafor. in wingding aiy-and alf renowads; reissus and prslungations e’

NOW THES WITHESSETH. tat {or and in constdennicn of One Dotlee (31008 and other povd amd vuduble
corsideration paid by seid asignee to xaid wesigaor, the mtupi af which is horeb acknmvicdged, said assignor herehy
assigas. sells and s © sad mesidnee, g said assiiaecy Succesiurs snd essipny, the Gl and exciusive riahy, e and
fnterizst Iy and s sald appdication, incheding auy and wd-divisions and comintitions thereof, and in s to Said investbin and
any undd all patests which ey Be granted Therafor, Tsgiindbng oy and ¢ s renewels, relsiucs i probsnsitons thavol said
assdgnee. and said assignid's suceessory sl us s, o s, hold, exeniar snd ey the st anricaion, incleding any ond
all divisions and contimuations thireot, and the said Tt and aovand 4l paenes witich may b grased thoefor,
including any and all rencwals, rebsived and pestongutionsthereal with aft the riglas, powars, priv iuyu and pdyvantages i
payavhe avising trom o appeciaining mucmi T and during the torm or epvs of any and all such patents whers prasted,
fcluding woy and all recesals, relvans and prolongutions thereol, Tov the use und toetit of suld wasignee, and said
gesignan's suovossors-aad assieng. noas amplo and benetiols! omsungy as the said sssignoe might or could have betd and
o ind thesane Wihis wss wmm,zu Bt rent boen nunde.

AN safd aysignor hereby agrees wperfonm, Gpon the request of subd ansipret. or spd assigne’s sueeesssrs o
assigns: any md s acs relating 0 the oblaining ur to theasserting of seid patents, mi‘hmuu wry sl il rowewads, rebssuny
wiwd prﬂ.;imimumza thorvol

and reguests e Cometiyaioner of Batars and Trademaks i ssue {otfors uem on
fstvnis and contintations terepl] 1o said assignee, sosd sald sadlpnes’s spoeeskors and

AN gald assior .mi!wrvu
skl gpplication, st on oy enidall d
aymigns, in secordonee hcrz&s\’iein

As s abovespamal fnventof, hgrehy declure ot e sghovesidentiiicd application was made o guhorisgd w be
sevaide- b e anned this b e ihe ociginal investor wea origingd juint mvemoe of g elabmed Brventiug in the spafbation.

} hierely acknowdedee that gry witiiul Bolse sttement mude 1 his declarsiun vy punishable usder ER KON 1441)

by i ar imprisunnent of aol sorg o fiee (8 yees, or o

AFBIGNOR (NVENTOR):

1 . S A
TiAa % f-\‘ i {7 {f\
Signmures "w} , {\ I b . Dae:_November 0L, 2019

Peinted oy Ty pod Naoe KIN Do ol
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SHINSUNCE TYN000 1416337 SHICRIAIS)
Anoroey Docket Mo

ASSIGNMENT QF AND DECLARATION FOR APPLICATION
FOR UNITED STATES LETTERS PATENT
WHEREAS YOO, Seok-Chugd hercinaficy
rafereed to nolfectivel as e ussiznor and oventor, has fvesed  cortaln nsprovemens relating ©
SEMICONDUCTOR MEMORY DEVICE AND OPERATING METHOD THEREDY

X said spplication being astachicd horety;

] snid application having bodn fifed tn this Linlted States Patae snd Trodemak: Gifice on

- a8 Applicition Suriad Mo, coamd was smeinded
an (i spplicable);

1 ;;,m secification of which was Fied under the Patent vm\mmlmn Triaty om .

Serisl No, o The United Siates of Amenon helng designared.

AND WHEREAS SK hvaiy foe, of 2001 Cveonsehsne-darro. Bubaboub. Joheon-sl, Gveanpeldo, Repubhivol
Ko, heceinafier refered woas the assipnes or spplicant, s desioous of g.gqumnzz thie entire righ, Tt snd ferest o and 1o
suid application, including any and al} divisioay and continuions threot, and T and tosid invemion mkd myaad ol
patents witich may be grantdd therefor, ncduding any and 3l renewals; rofssuen und predongalbons thoreoll

MOW THIS WITNESSETH, that for and i considuration: of O Boblor (3388, and other pesd mnd wabissbie
censtderation paid by said essfpsed o salt axsignor, e i -usp; ot awhitely Be hondny ackswiedped, suid nssipnor berehy
pastorey selsaad traewlory wo gold assipriee, and 5uid 9 wa et asnbens, ther fafl s exe ehsy, Do el
ngrres fi dnd e sid applicaton, Dnchading une el b divisions and vustinwains thenved, sod B e rosiid frpvettion el
sy snd al] potenas which auy be geantud ihumml. ine iudmg agy s veseads, reisines s ek tieealy sid
aesinne, sl suid aetipnee’s suveisyors amd oed, @xereise sind enjite the il appdicaion, incheding wiy ad
it divisions wnd \.(?m.mkzx‘iuns mcmsz stuld § s sy and ol ppenis which may te gramed thegefor,

3 swithy alt the riphts, prawers, ;\m),cu spd dennbipges m
thetorrg o Jerad sty aid all wach ;-,ncnh when R
therest, fur the use and boefie of snid asstgrr, atd :éz‘z’fzi
Ui smer ws the subd assdppor atght or condd vy bald s

RIS
33'.1'1&(!”:9 dny ._sm! «E? mammlm peskicsires

signeds sossons u us ssifss, W as :zmpi
enjovid toe swne, s assignnead sl pol Ih.m midc.

AT s asstgner tevehy sgrees ke perfires, spon the reguest o siid sasignes; o said iesipnass suceisons of
wadgrvs, e and ol aces reluting o dee obiining or o the asseaiog of sdd putonts, inclading any wad al roaoseals redssuey

arad prolospotions tweeal.

AWEF said ansignor anburizes und roquests i Commissionee of Puatents and Troduwarks 1o Lotters Pagent on
said appiiciion, s on aov and ol divisions ond continuations theeeal) o ssid assipnee, and said assighes’s succesiors and
bz, o aevordanee herowitn

A5 a0 above-nimed invemor, | heceby dechice tha e sbove-identilied application was made or suthorized w e
wache by e, ssnd Wi ¥ am the origioal inventer or an arigioal joint inventoar o€ claimed invention in the spplication.

{ hevely ackumwicdgs s any Wil adse siaroment made in this deckaration is punishebly under 18 LSC, 100
by fine of imprivonment 0w more than five {3} vearg, of hotly,

ASSIGNQR (INFENTORY

K ” & oy .. )
Sigomturs: %4‘30 o >€»ﬁ;é Q’é-@ﬂ/’ e November 831 2019

»

Prinaed o Typed Name: YOON, SeakaCheal

Aitorney Dotket No.:
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ASSIGRNMENT OF AND DECLARATION FOR APPLICATION
FOR USITED STATES LETTERS PATENT
WHEREAS 30Q. No-Guen e _ , hisrinafier
referted o eollectively as the agsignor and fvenior, bes inventad a verinin improvemess yolating w
SEMICONDUCTOR MEMORY DEVICE AND OPERATING METHOR THEREQE

{X] said application being strached hereuy
{ Jsuld application having been filed inthe Untted Stawes Patom and Tradanark Otficeon

- as Apphication Seridd N, . oand was aoonded
o {if applicables;
{ Hibespecificedon of which was filed-enderthe Pateny Cooporation Treaty an | . :

Serhul No. _ o e United Sinieg of Amorien beiny dusignated.

AND WHERTAS 5K bynix lnc of 081, Gyeonpehmnedugre, Bubsbeub, xhennag. Geenneei-do, Bepublic of
Kovon. hercimriler rofeered 12 as the assignee ar spplivant, is desirous of soguichng the vatre dgbt. tile sod Jowecst B and o
said applivation, including any avd all divisions and contiguations theren!, tnd in and o snid Irvemion amd sy apd ol
patents which mik be s:usmcﬁ thsepetor, including vy amd ol ronewals, rotssuey and prolongations thercoft

MNOW TS WYTRESSETH, that for and in consideration of Oae Dolfor {51001 and eter pood and viluable
eonsideration peid by said wsslgnee @ said assignor, the reeeips of which is bareby m,lumwiadnmi saidd wesipmor berehy
assignss sells and ininsfirs to said sasigres, snd mzd. assignee’y sustossors and assigns, the full wmd esdusive righy, dile and
poserest i and oosaid eppbicarion, fscheding iny and abl divizions ond contineations thereoliand tnsimd o said ipvention mnd
any 1d all piienmts which mue be srnted therefor, ncluding any and all ressealy, réissuey sl prokonguions theeeol wabd
assignes, wnd ssid asSigned’s suECessnes and assigns, 1o have, hold; sxefeisr snd anjoy the sudd appiication, felmling aoy and
al} divishons and continuations thercof, and the said ipvenifon apd . any sad sl patests whish may be graastiz i ihercn,
including sny und afl nenewals, reissues snd protosgations thereoll with W) the vighis, poverts, privifipes andsslvantapes
anywise prising from oe oppecisining theeeto, for and during the ot or Wwems of any aad w0 saih patums when praotad.
including any and ol sonvwanly, relssues dod prolopgaiieds therdaf; for the usey aad honchit of suid assignee, wsd spid
assigrie’s suceessors and assigas, iv us ample-and buseBok! v masntr aethe saddomsignur migt or sonld huve hold s
ergoyed the same, it ihis assignmient had not bien made,

AR said-asaignor berehy agrees to pecfbrm, upon the reguest of atd assigneg, oF Said Sssigned’s duslssas or
assigns, aoy and ol o roleting to the oltuining or to the assorting of said patents, ncluding areand off renevady, rebssies
and proloagaticns thensotl

ANDY suid ssslanor outhorizes wid requesis the Convmissinner of Pauents and Trademurks 1o issus Letiers Posont on
said applicstion, and on any and ail divisions snd continuations hereol; w seid asvignce. snd srid essigned’s suooissors wd
assigag, i sevosdmict hurewith,

Ag - shove-samed irvomor, { hergby dechare that the sbovenldentitied epplicaiion was made o authorized o e
made by mie, and that Tan the origing! foventor or an ariging Joim inventor of a clatmed invention in the application,

¥ bershy ackmuwy i‘,sig,c thiesd vy wiliful Budwe statemem mude e his doctacinen i pundshatbe ander 18 LR HHM
by figt or inprisenment of net more than e (3) vears, or beih,

ASKIGNOR (INVESTOR):

- iy
Signature: Tw /.U?’ @’{‘é’«w Pae:  Moverber 01, 2039

. U
Printed or Typed Name: JO( NedGugn ‘/?N
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