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micromeiees, B copier oy gold aced Jayer 14)3 having a thickness benvesn G-008 and 00

mierameters oe the adhesion layer 1412, and an electroplated cogper.or gold layer 1405 on the

eopnerlor gold sed dayer P4ER. Nahe dayer 1405s elicieapined copper an optional nickel

lever 1414 formed by amiable process or precesses. eg. by ac electroplating ar dlectraless

slating process. tan be provided arrthe electrapiated copper dayer]40S, and ad apticnal gokl

isyer 1415 formed bye suliable process or procaaaes, 6g, by an siectroglating ar clectraless

plating progesy can be provided an the nickel layer 1414. Optionally, each of the DRAM

eitps (192 may contain another potymer 1416,suchas ees or beazocycisbutene (ACB) Raving 3 thickness hebseta 2 aad 3) mlorsoeters on the

on the sobamer layer 1409,.and openings 14177 in the polymer lever 1414 are aver the contact

pobus F4b8, confleured for witebanding, of the redistributionchoult layer 14 Hy and che
coniuel points 2478 are at bottenss. af the openings 117, ARernatively the polymer layer

Pea

7408-can beomined. Fhe rediswibuting ciroult layer 1401 can he provided directly cn the

passivation fayer3 and there de oa polyeer layer Gotweer the passivation layer A and the
?

redistrindion circuit layer }441. Anmatively, the oalymer layer [416 can be audued and 

there is no polyinier Inver over tie redigthiindion cick Laver 147)

PREIZEA, Figs, 488 and 480 show top perspective wews of the BRAM chip 1392

according fa fed embodiments Referring to Fig, 4443 thecontact points 1408 are arranged inx

acenter ine [403 ofthe DRAM chip [392 parallel wih two opposiie edges [2928 and 1392
iheofthe DRAM chip, ARernatively, referring to Fig, 488, the contact points 408 are drrangs

in xe certer lines 142) and £422 Jefe and. sight awayfrans the center Hine 1403 ofthe DRAM

chip E802, respectively, and parallel avah the lew opposite edges [3928 amd PaG.tb of the

DRAM chip, The roghwt 1499 shown In. Figs, 488 and $80 enclosed by det lines indicates-a

resion afinp aurface df the silicon semiconductor subsiraie (, inwhish the of-ohin drivers or

receivers. 42 are growded, that is, there can be offechip drivers or receivers 42 ata horizantal

plane dower than thal of the carmtact points 1408and each of the offchip drivers ar raceivers

#2 is connected to and positioned sloge to ons of the contact points T408, as shown in Figs.

$8C48F and 4RH-4EK. in a cass, there Ds nse oe driver ar cecelver vertically under the
eantacta 7408, as shown in Pigs.4B, ASE, 48H and 48), Porexarmpls, the ef-cbip driver
pr renciver 42, as shodin Figs. 480 and 488, ie ata horizontal plane lower than that ofthe
contact pudal 1408 nunnecied te the ofchhy driver or receiver 42 and has g horizontal offset g

fram the carter of the contact point 1408 by a range. feen His 250 micrometers, with the

contact points E408 chown in Fig. 488 arranged indwe center lines 14) aad 1422 leh ahd
aSi
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right way from the center Hine 1409 of the DRAM hie 1292, rapeetively, Also. when the

comact points 1408, as shows in Fig 486 are aanged in a camer Dime 1405 afthe DRAM

chip 907 parallel with two opposite edges 12928 dnd 13925 of the DRAMchip, the off-chip

avivey or reesiver 42 ata horizontal plane lower tear that of the cenisct point 1408 connected

io the diPchip driver or receiver 42 may Have « horizental affect p from the center ofthe

eontact palm 1408 by a range dom OM} to 50 ndcrommviers, as shown in Figs. 48Hand 483.

{981284} In another case, there can be off-chip drivers or recwivers 82 verdoally under tee

contact points 1408, Ab shown in Fig, 48D) aad 4BF, the confact paints 1408 can be vertically

aver aod connected to the wdPohin driver.or receiver 42, adih the. contact points }408 chown in
Fig. 488 axeanged ie (aay Center Hines 42) amd 1422 feft and sight away fram the center ine

 103 afthe DRAM chip Pa92, reapechy fy aid a width or diameter Dye? the apening [407 oir

ihe pussivation Inver 5 can be. as.smail as possible, and, for ssample, can be between G2 and=

20 misrometers, and areferably hetewodn GA and § pdcromefers.Algo, whon We contact points

(408, as shown in Fig. 480, are arrangedin a certer Hoe 1453 of the DRAM chip 12parallel

wih fvo appaiite Giges $502aval P263b athe DRAM ship, the coofact points T4408, ge

shewot iy Figg. 48] and ISR, aan be vertlosihy over and connected to the afbchip driver or

recelver.42, and a width or diameer D ofthe opening P40) Inthe passivation layer S can be as

small av puasible, aad, for examele, can be between U2 and 20 micrometers, and preferably
Senvern. 8.9 and Smictosieter:iw

{GG 283} Referrinwie Pigs, 28and 48G, the distance s helween the lefborright alge and
the center Ene 1403 ofthe ORAM chip $392 may range from: [50 and SOD mricrometers. Four

of the eight memory banks 1404 great the defi aide ofthe region [4/9 and the other fur of the

eighimemory banks 1404 are. atthe right side: of the region 1419. Referring toFig. 48Q, the¥

redistibution ciecull Javer 14/1 canbe patterned with rmultiple rediairibated traces 14] 1a eactbei

connecting one of the contact poneL408 4a one of the contact pointe 1418, configured for
wireGonding, arranwed. in a Hine cloge to the edge 13504. Aernatively, referring to Fig. SBE,

the rediguithaiod oeod Jayer 1411 cad Ge patiemied with nnmiple redietnbuted wacce 14a

gach comecting one of the contact paints /408 to one of the contact points 1478, configured

for wirebonding, arranged jn two Hanes cloge to.ihs eige [Gea,

PGINS] A plaraliy of the previously deserihed DRAM chip #392 as Wlvetrated in.

Pigs4eR-GSK can besidcked. for exanmple, there cand be Roar, elght, aintean ar thirty Reo
oF DERLAMohipe [392 are stacked, as desoribed belnw:

482
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2 pan be mounted onte JOGIINT] Reterring to Fig. 48A, the bationumost PRAM chip 19

the BGA subsiraie 1301 by adhering thesilicon semivonductmy substrate | afthe bettormnost

DRAM chip 138200 the top side af the BGA substrate [381 asing a fim 1420 of @ ghie
oSmaterial, such as a polytier Gr an epaxy-based material, with a chickeces, between | and A

micromteimrs, The apger DRAM chip 1392 con be mounted onte the lower INEAM chip 1392

y adhering te. silorm substrate | of theupper DRAM chip $392 to the tog-dide of the lowerne

chip 1/392 sag anathes fim 1400 of the glue moterial The control chip 1996 can be mountedmS,

op side of the»*
onto the tonrmast DRAMshie 1392 by adhering ths contra! chip F990 to the

topmost DRAM chip (382 usiig another fifty 1420 of the glue material, The upper DRAM

ship 1392 has a right partion overhanging the lower DRAM chip 7392, and the lower DRAM

chip }392 has a JeR. portion net vertically Grater tho-agger DRAM chip 1992. The apper

DRAM chy [302 hava def sidewall recessed {fom that of the flower DRAMohip (382. The

wrebonded wites 1394 each may have an ed bonded with the contact point [418 of the upper

DMAM chip, 1392 oc dhe sertaci point 1494 of the euntrol chip 1996 and anether end bonded

whh the contact point P4178of the lower DRAM chip 1392 or with a metal pad 1399 af the

SOA substrate 7991, Particularly, in case die wirchanded wires 1594 are copper wires, the

wirebonded wires {394 each may haysiaretad bonded with the elentroplatead copper layer 1405

of the-upper GRAM. chip 1392-09 with cbtiper of the contact paint 1432 of the contra) chip

1996 and another end bonded with the electroplated copper layer 1405 of the Inwer DRAM

chip 4992 a7 with eupper of thé metal pad 1399 of the BGA aubstrete 1301. Incase the
wirebonded. wires 1304 are gold wires, the wirebanded wites [364 each may have ancend

boarded with ibs Sprdered ahiminuni layer 400, the elecirsplated ealddayer 1408 ofthe goul
isver [414 ofthe upper DRAM chip 1392 or with gad or alamnum. ofthe ce. 1433

OZ, the4 re,of the contyol chip JO96 ard another end borded with the sputtered aluminum lays

electroplated gold layer (405 or the gold layer [415 ef'the lower DRAM chip 1392 oP wih

soli ofthe memal pad 1299 atthe BGAsubstrate (391,S
 
 

(OUI88) The previously deseibed module 137 shown in Fig 373A, 378.370, STEN BBA,
ine 8, 38 or 38 may inchide only ene procegar unit HS on ahe substrate. 301 or BGA

ostraie I02, Allernatively, the manlule 127 may inclade.a phialily of the peoovsuer unit 309ie

on ihe subsirate SUL or1 BUA substrate S02, and the way i assenibly ekher aneof the processor
Hates S03 and to design the stouitadoiler ane of the proceases auntiy 203 ean be referented te

1Bas either Gne of the wave io assembly the processor unk 303 shown dy Ply. J7A, 278, 37C,

463
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x

SD, SHA, TSB, SBCor TED and to design the circuit of the processar uni JOY chownin Pig.

384,39H, 391 or OE

(801289) For example, the module 137 may include three progessor units 303 on the

substrate 30] or BGA substrate 302. The& oop 3i3an one of the pracesser unite 303 can be a
emrakprocessingwuni? (EPL) chip desyried by XBG architecture ar degigned by na x86cata

architecuires, the chip 393. in anather ane oof the processoy units 302 can be 2
sraphicesprocessing-und QGPL) ehip; and the chip S19 in the other ane of the processor anits

33 can be a baseband chin,

{QEF8OE Alternatively dhe module (37 mey Include two processor ante GO3 on the

aubsttate 20} of BGA substrate 302- The chip 383 in one of the processor unite 303 can bee

aystereon chip (SOC) inchwding a ographies-provessingaunl GGPD) ciroult black, a wireless

Rieabarod hefiwork: GYLAN sircult block and « centralkpracessime-unn (CPU) circuit bhsck

designed byx86 archiestare or by nog 2BA archilectures, amd the chip 323 ircthe other. one of

the paieessur units 209 can be a baseband clip,

{OGI29] Ahernatively, che module 137 may inchde oxo srocesser unis 302 on the

substrate 301 o¢ BGA substrate 300. The chin 3323 inonc ofthe processor uns 303 can bea

ayster-on ohin (SOCy inching « basehand. circult block, a wireless focal area network

OWLANY civsult Block and a sehtrabprecessing-unlt (OPO olredii binok designed by x86

architecture ar lymin SRG architectures, and the ohip 313 io the other one. af the processor

wets J03 can bee praphica-procesaageant COPUY chip.

Ree The previously deserbed module 137 shawn in fig. SPA, OTR, FIC, SPER SBA,
JAof 38D), the previnnely deacribed chip-package module }18 shown In Fig. 326A, the 

he.
prosiqushydescribed chipspackage module 18a shown in Fig: 36M, the previously desettbe:

chip-gackage module 1] Rb shown tv Fie. $6,the previously déseribad chippackape mince
HSe ghewn in Fig. 26G0.. dhe previousiy described sexmicentiietor ainps shown in Figs,

2GA-I97, the previously described semiconductor chig ou fom the previously described

aemigondictor wefer 1Gand the previously descrifeed chip package including the previously

“déscfihed seminondiotot ship outfod the ofeviously described semloenductor wafer 10 can

be used for a isephone, a coniiess phone a mobilephone, a smart phone, a netbook gomputer,

a Rotdhook computer, € digial Guvtera, a digital viden <cariera, a dipial plenire frame, a

tersonal digkal assistant {PDA}, & pocket personal samputer, 8 portable personal computer, an& ‘ ‘ Pp Pp f i {
¥

tlectwanic Hook, 3 digital Gook, 2 deshiog odmoater, « tablet ar alate comipater, an antomobile

a&4
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dexvenic product, a mablic Inferaet dewee (MID). a mobile television a prajectar, a mobile

praleciar, a.pice projesior, eamartproiecior a 3G video display, a FDtelevision (OPV), a gl

vided ganw player A mobile ccinputer device, a nonble cammyniphone: (ale called mobilez

phoneouicr or mattis personal camputer phone) which is aaevice or a aysiem- combining and

providing, functions of computers arel phones, or a high performance and/or tow power

computer or server, Tor gaample, used for chaud computing.

7807293] When the module 137 shown in Fig. 374, 37R, 97, 37D, SEA, SERRA or

38D ts used forthe motile eomipuphons, the memory size of the mass Serage previdedby the
wisebontded sucked memory BGA parkege 138 is larger than 4 pipabytes, Such as behween ¥

yGuabvtes and | iiiien bytes, and the memary gee of de main menmary provided bythe

Stacked DRAM. BCA packabe F360 is larger than HOO phegabytes, sach as Pepesen NO

megabytes and: 258 giesbytes, and preferably berween 250 megabytes and O4 sigsbytes,

HIN] When the module 137 shown in Big, SPA, 37, STO, 37D,IRA, SSR, SBCor

38h: is used for the high perfarntaniece anor iow power scmputer or aerver, the 3D video
dissiay, such ae SD telewiahart {3D TV), or ths 3D video game Blayver, and the high performance
and/or dow power conipater Gy server, for example, can be ased far cloud caraputing, the

memacy size ofthe mass storages provided by the wirebandsd eiacked memury EGA package
ay 38 4s latger than ¢ gigabyies. gneh as benvesn 4 gigabytes and 128 iriition bytes, and
preferably between GA ggabvies and | diihun bytes. andahe sremiory alge af the sain meraery

&

provided by the atacked DRAM BOA package 199 (s targer Than 245 mepabytes, such as
&

between 256 mogabyies and Jirilion bytes, and preferably between 1 are 256 pleahytes.

fG1295}] When the module 137 shown in Fig IA, 378, 37C, S712, SBA, 28B, BCor

SSD ie used for the mobile conipuphone, ¢he cache memory chip 311 can be a

dynam le-random-acegssmemory JDRAND shin, 3

syachronous-dynanic-randonracessaHory (SDRAM) chip oF &

Sldtistioramdom-accesementary (SRAM) chip, and the memorysize of the cache mamory chip

31. is between HL) megabyies arid 22 pleabstes, aid preferably between 100. negabytes and 4

2. fHMGLISH) When the module 137 shown jn Pig: STA, SPR, JC, S704 SRA, IER GSE or

3BE3 is uesed for ihe Meh performance andfor law pewar computer or server, the 3D video
display Gr ahe FO video gare player, the cache memory chip JU can be a

dynam k-random-acresssmeniry DRAM) chip, a sidiistc-random-arcesomemory (SRAM)

46te
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clip or a spnchronouadynamic-random-acceagememary (SDRARG chip, and ihe memory size
4 cea

of the cache memory chip 321 is Gehveen: 1) megebyies atul 32 gigabytes, and preferably

behveen LQG megabytes and 4 pinabyies,

{QI287} The module 137 shown in Fig. STA, 378,370, 37D, JRA, SRE, JSC of 38D, for

example, oan-be crovide-for a Nigh. perfermanoe video display, especially for9 video display,
303add can be connected to. art imegite (Dailin} video display or in-gity (hullkin} video diaplay,oe

aroun he connected to an external 319 video display, sack as 3D TY oc> video game player

(OOPESS! Alernatively in Fig. S7A, 978, 39C) 37D, 384, JER, 38O or 38D, the chip 315

niay bea memory chip, such as synchronous-dynamic-randearaceeesomermary (SDRAM) chip,

aulistic-raidamaccessamémeary (SMAM) chip or dynanmiccrandom-accassanemory (ORAM)

chip while che chip J1f may be a cenrabprooessing-aunlt (CPL) okup slesigned by x86

arshitenture,.a sentral-processing-anit (CPUS chip designed by now aSé architentures, auch a8

ARM, Strong ARM. cr MIPs, a baseband chip, « graphics-provessing-unit (GPU) chip, 3

digtalsignalpeasessing GOSP} chip, a wireless docs ares nsfwark (WAN) thip, 8

gicbal-gositioning-aystem (GPS) chip, » blmetoath chin, a aysiem-on chip (00) ieNGIO 3
araphica-proceasinp-unl (GPU) cirenly bidck, a wireless face!) rea metwork (WLAN) tircul%

black anda cénrafl-processing-unit GOPU) elroult block designed bys archilccture. or by non

xSG architecnwes, bat not including any baseband circuit black, 3 systenian efip (SOC)

iaiilaiaasbaseband circuit block a wireless local area network (QYLAN} circuit block and a
eetirabbprooessing-und CCPL circuit. block designed by. 386 architecture or Oy non aft

achiigntures, bul nat Inching arty gruphieapricessingind GOPLA circuit dock, a eystemeart

p(hOOFincloding a baschand circuit:loch, a graphics-pronesgingainie (GPU) sleaull black

and a conttal-grocessingiaie (CPi) circult block designed by x86 arclilecture ar by non x86

architectures, bat net including any wirciess focal area metwork (WLAN) cirewit block, 3

aystem-on chiy (00) inclading 8 baseband ciradt block and a wireless. fecal area nelwork
rn

OWLAN) oircalt block, but nat inoiuding any graphics-proceasing-ardt (GPU) clroull block and

aay cénivalproesssingsunt GIPO} eircalt Block, a syatetiean chip (SOC) inchiding

sraphice-praveggingauna (GPU) circuit Heck amd a wireless incal area network (WLAN)

ironbhick, fat noi Including any baseband circult block and any central-processing-unit

{CPU} circu’ black, a sisiermon chip (SOO) inching a graphice-prscesesg-unlt (OPUS

tireait block, € baselshd clrouit Mock, a digitalsignal-processing (OSP) circuit block, « 

aivelegs Inésl acca nenwork CWLAN) clrauls biaok and a centval-processing-umt (EU) ciroult

block desiened by x88 architeeture oy by Row s8@ carchisecuures, ar a chip including
866
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fEPU irewit «Neck. a binefasth orca  binsk, a, } 

globsl-pasitioniig-aystem (GPS) revit black, a graphics-processing-unt (OPU} cerauit black,

a baseband circuit block, wo dighalsipnal-processitig (DSP) ciecait block, and/er a winciess
local avéa Remvork (WLAN) sitculs ifock. 4 is noted that dite archHechture can be also

désigned with the cireulls ustraied in Fig. PQA, JOR IT ar 39),

{H0F296) According!s, aspedte and embadiments of the proscat dischwure can provide

benciits and advardages over previous techniques

RNHIGG] The componenis, steps, features, benefits and advantages than have Geen

Mecwsaed are merely Hhuswative. None of them, ner adhe discussions relating to them, ars

intended to Haut the scope of protection in any way. Namerous other embodiments are aisa

canteripiated. Thess Inchide embodiments that have fewer, additional, and/or different

scabiponents, gleos, featured, henalits und advantiges. Thies alse include embadimente in which

fhe components andar stepeare arranged and/ororicred difierently,

{86431 (no-veading the present disclosure, one skilled in the art will appreciate that

ayobodigwras of the proserd disclosure. sun be iraplemented in ar Janiliated by computer

hardware, software. finnwars, ar any combinalinns cf such, and over coor mare networks.

Sulishis sofiware can duclade: cosmputerreadable. oF machineréadable Instractiony for

performing methods and technignes (and, portions theres! of designing andlor cantralling the

fabrisation of chip etrnciures in asversdarcie with the present disclosure. Any suitable sofware

language (Gmachibedenendest er machine-imdependent!? may be aofizei. Morvover,

embodiments efthe present diselosure cay he mecluded in or carriedbyvarious signals, €.2., a8

syansmitted over.a wireless RP of ER commmneiications Hak or d@wninaded tearm the Internet

$e0R382 Unless. otherwise sted, ali measiremenis, valoes, ratings, positions,or

magnitudes, sises, ard other spcoffioationythat areger forth in this soecl fication, inching hivthke.

olaines that follow, areipgrenimate or ofa nominal value and not necessarily enget they8

intended to: haved‘yeasonable range that ig someistent with the functions ta whick heyrelates and
with what iss cmabryio the art by winch they pertain,

{UGTSOR{ All articles, patents, patent applications, and e or publications which bave-been
ched in this discloaureare hereby incorparated herein byreference.

86?
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isG2304] Nawhing that has been ated or iilustisted is intended or shuuld be iderprated to

sausé adedicatinn of any component, sieg, feature, obec! benait, advantage car equivaltal t%

the public, regardless ofwhether it igvecded in dhe clainyy.

[803368] Tho acope efproiedtian is Nimited salebybythe claims. That scope is htendedand

 should beinterpreted ic be as broad ag ie edngiatent with the axdinary meaning of the language

that is ased in che claves wher imerpretad In ight af ibs spveilieation and the prosecution

Hatory thar falliows and io encompass sl structural and functional equivalents.
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CLALoe

What is claimed is:

{. Agvoudule cormprisin 

a substrates

& processor wut casasabstrata, whoreht said processor uri, compwises a first cache

memory chip ovir said substrate and a processar chip over said firet-cache mmemary chip,

wherein sekdipet cache memory clip in connected to said processor chip through « plurality o 

suicrobumps betwee: gaid firat cache mermuny Chap and seid procesuer chip, wherein a  

behveer a neighboring two of said Muralily afnuerobunigs 6 srealler than 60 nkcronieters:

@ BhSs Storage wn sald substrate, wherein sd suas Siorage comprises] frat memory chin

over said audbetraiccaid a second momarg chips over said first anerory clip. wherein said Aretx

meniay chip is somnecied iy saad second memory chip t
% ihrauidy st {east cne fret wireboncded

we:

@. weain momory on sald substrate, whereit said mein yhemory complees = flirt

dynancvandamedrcessmemory chip dyer sak substrate amd oo accom
4 .

si dynami¢-rindom-doceas-mmemery chip:
w

 dynadiit-raadem-aceessmcinary chip over said 1

and

gonhector connectedf said substrate:

2. Thessodileafclain {wherein the nendaleds implamnentead ina comprter,.a mobile phoma,

acmobile compauphone, « camer. an dectronic book, a dightal pictire frame: an automobile

sleetranic nroduet, a 2D video dishey a 31 talevision, & 3D aidoo game player, a prsiector, or

a server used for chad computing:

a. Vhe mrouhde of chim J, owhorcur saul processor chiy composes a cangal-procassime-tuut

G’PU) cywepit bluck designed “by sBG archivegturé or ty nom x84 architectures 

graphics-prnceusingsundt TOPO) circu block, « baeeband chewh block,

digthl-si@nealborocessing (DS) ciread. block, or aavireloss local area network ONLANG oigcudt

bok,

any
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4. The modufe of claim 1 wherein seid nrocesscr ship oompriags a central-procesainginit*

CPUS chin designed by x84 architecture or by non ABS wehtiecares,

3. The mobs of chem 1. whercit sail processor chip oeruprines..« syeic ram éhip (SOC)

cuntrismg @ bacabend Circablock, 8 wide dice! ufos metwork (WLAN) aiscutt binck and 3

ocniral-praccssimg-uie, GOPL cimsud Bloch designad by s8G avchdenture ar by aoa «NG

BPChHOChures, bul not conigreing anyeraphios-pracessing-uniCOP) emount block.

& Vie miaigie of clam 1, wherent Said first cache  

Uynaniic-raidom-agcean-neraory (ORAM) cing, a

sypchronous-dyaspucrandoneaccess -pepory PSORAN <liyy, or g

statepandoim-seress-memeary (SRAM} chips,

ce

Y. Vievwmodule of chin (, wherein sak firet cache siomory chip hes a senuiry sie: between

TO megubytes amb 32 gioabvtes:

The module afelm 1 wherein sand first cache memory chin we conageted to sakl sahstraie

through at loget.one scound wirebondad wire,

 cache piamiory chip comprises a silicon sukatrato,

a plenty of dirgiugh-sdigon vias in sald eihoon sebstrate, a bodescheme at @ backsale a
£ “

OW sidhotrate and iesakl plandstyof dirough-aiioan ving, a fist dinlecinic Laver overa 

fay side of said silioon substrate. a frat piatal laver over said first dislectric layer. a scound

 dielectric Jayer over said Tirst metal laver.@ secomd. metal layer averssaul sccond dic

lever, and a passivation layor over said ton skle of said sihcon subsinas, over said fret and

avedsad delgetric keyors and over said first aad second pial lagers, wherein gach ofpluraley

of openings in said passivation saver WA Over kk sespectve one ofa phiralit 
Hurabty of cantect ponds teat hoonof ani pheality of

 Senicrabumes is comeciad to said plorality af contact paynis

has. whoreht said tsstiom schorme cotnywists: « motel benip

between said aticon. auhetraic and suid substrate, wherein said flret ceehe memory chig 1s
commected to said auhutrate thaiwek sand pistel inenp

aya

-of.contact porta of
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10. Vie modide ofclain L, whareit wud first mentarychip comprises « Hashumemory chip.4

chynamicrandon-aressmemory (ORANG chin,

11. The modde ef claim }, wherein sail pruceasur wilt Barter cumprince -@ sedeanel cache

ein owherpar said seoond cache ragowiry chipconneeted

12, The mode of chim 1, ywhercsad sccend memory clip hac areht parton dverhangine:nN

sakd dirst memory chig, and sail firet momory chip hes a led portion no gecond momary chap, wherein said second qiomory chis hus adit sidewall rong

afsaid frst morary ois,

 & radio Pequency.ck 

ta. SHe moduleofclaim 1 wherein said firet dhyaancorandonmbacesse-meniory Chip oomyrises   
 

a tint gHicowanhsirats, a dest disteetrio layer aver sed flint silicon aubstrade, atust motel lage

sever Said Tirst digleciric layer, asecond dishoeicic eer aver suid fii sel layer, a sacar]

motal layer over Soil second disiecirie lover ad a first Gaseivation Inyer over said first abcon
s

subsinal, over said fret and second sheleotens| found facie iayers, wherein cach of aqdurality af apeninas oak over eragpocine ae of

a phaaliny af contadt points of sad seodnd ndal Tepar aad cakd pheality if contact points 8 af

Datum af saul phivaltty of ayaaegs, wher  gacvnd <ynaiaio-randoinacecss-mn 
x.

chip comprises & sendand silicon aubsteaic, a plarainy of theowgh-silicon vias bt said second

silicon mubstraic, a botia- scherng a1 & backsxke of sant sceond silicon substrate and in said

piurality Of throughesilicgn vies, a died diskctric layer aver a top side of said sscond silicon

substrate, aibid metal layer over said third dielvetric layer, « fnth dielectree heyer over said
re

Hand metal leyer, a fourth eieralleger over said taeth didleainic Jaye ands seoond passivation

layer cover aakddon aide of said second silicon aubatrate, over said third and doarth Helectric

 lavers-and over said duced and | wherein said bottom: scheme

métah humo  béfeden suid  sonond aitoun Subeiraic aad
 

dynam is-random-aeciss-mnemory clip, whereis said metal home bb commadtied a7 dad Of said

plerahiy af contact poms through oss af seid plerality of-ccpenings, wherei sad sbcond
¥

AQ
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z

chnamksrandoapaccsssonary ship 38 eomeccesd i said feat

dynam k-random-socossmnemary ohip throueh seid rieial barny

 {s.- . whereip gail connector is -yead Tor cinpecthigto s charger, a geEe

slayer,a display, or a toloviaken

1é& The -omdule of claim 1, whe jcumbeersal serial bus (USBI fighatefiniiian maimed

CORRECT,

iP. Thernoduleafclabn L whercin seid diet cache menmary chip comprises a first nial pad, 3

second metal pad. @ istingIpterfaee circalt having a flest node connected to-said first metal

pad,a first interchip Dudlér connected t) said first rocial pad aud iG said-flest node of geldcy
f tende cornedied tO @ second sade of twahhe inerikce chow, an of-ohip butler having a fi

sabl tegting: bverface circuit and a asoand sade commocied fo subi scoond oietal ped and. ay

afechin elective siatic slischarge (ESDbcireult comecied to said sceand sudeof sand off-chip

baler and fo suid second metal pad, wherein one Gf saul ploraliy of raktrobanps ia on said

first- metal pad, whorent Saul one of said plaruliiy of micriininips is cunbectel

 iferebhy baller and ty saul Hirst node of said isting interface cimathrough ead firs reetel

ped, whorin said socond octal pad Js mat connected upwanis to sak processor wip through
&

any onicrobamp between said firshoxchsecmry clip ara 6i  

.Theonoduls of glean 1%, wher
 

mm sad olfohin be 
 and sakl diest otesohip buffer comprises & second Nx}

physical chansel-width iv a physical channel Jeseth of cid 

than a ratio of a ahivsical channel widtly i: a physical channel leseth of seid sccond NMOS 

 + bY more than 3 tenes.

The module of claim TP, wherein said procossar chin comprises «third mortal pad anal a

 
4

miktvobtange@ is-bebeadn said firat-and third metal pads, wherein sald aos of sakt phvality of

avcrabdimps i comnectsd ah Said second interchip. buffer daeagh sari third metal pad,

wherein said fast inwrchin bolfer & cosnected de sakd secund interehip budfer through. i

Rucrchip butler camectial te said third metal pad wherein said one af said Sluralgyof
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aid phirality of microbamps, asad said third metal sequined, said Hirst ietal pad, sald onc of

 rodule of cldim 2O, wheren there 18 no electra static decherve
Oe

 

  cosnediad inipath bowach said fest interchin buffer and said secomd interciip buffer

SD) eimnait
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AMENDED CLAIMS

received by ite Internationa) Bureau an TO dub 2G9D 710OF SOREeo

What is eluimed ist

i, (Currently Amended) A clip package cosaprising:

a first chin:

a second chip vertivally over ssid first chip, whereinsaidsecond chip commrises 9 silicon

substrate aid a mictal intercmimect in a through-siioon vis passing through said ailicon
smibatrate:

a est metal bump between said first and second chips, wherein a inaf¥er of said. socond

chip ie comnected to a boffer of said flat chip through said first metal bum, wherein an

ouiput Capacitance aconfrom said buffer ofsaid saoand chip is emailer than 2 pFs and
& second metal bump hefween said Hirst and sscomf chips, wherein said metal

intetconnentis connected i said first chip throughsaid second mefal bump.

4. {irmrently Amended) The chip package of claim 1 further comprislie an iederSil
between said. first and second chips, whereitt sald wnderfill encloses said first and second

sista! buaps.

3. (Currenty Amended} The chips paxkage of claim 1 further comprising « thin’ chip

‘vertically over said seoond chip, anda third netal Sump berwaer self second and diird chips,
wherein said third chip is comiected to said mets! intercommect through said third metal
buna.

4. {Currently Amended} ‘The chip package of clsiex J finther comprising an wudedtill

betweedsaid esoomd and third chips, wherein sald? anderfill encloses sald thitd metal burp,

S. {Currently Amended) The chip package of claim 3, wherein ssid thind metal bom
comprises a first nickel layer, a second nickellayer and a Haccontaining layer horweon said
fest and second nickel levers.

§, {Currently Amended) The chip packageof Gaim 4, wherein said first nickel layer has 9
thickness between 2 ard 20) micrometers.

Avs

AMENDED SHEET (ARTICLE 79}
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3. Qherently Amended) The chip package of claim S$, .wherein asid first aickel layer has a

thickness hetween 2 and 20 yaicrometers, and said second nickel layer hay a thickness

Renvedn 2 anid2h micentioiers,

&. (Currently Amendal) Thechip package of clabn 1, wherain said butler of sald second

chip comprises. driver, and acid Sulfer of said frat chip commrises a receiver,

8. Currently Amemiod) The chip packese of'claim i, wharcin seid buller of sald ssoond

chip comprises a tri-state buffer, ancl oxid butter of saidfirst chip comprises. anuther tistais

udfer,

10,ementy Amended) The ohis peckage of claim 1, wherein said metal inferconmoct

cornprises a-onpper layer imsald throughsilicon Va.

tb. (Oerently Amended) The chip package of claim 10, whereik said mictal interconnect

further eormprivesa titaaitim-containing beyerin saidthrowgh-silicon vis, at a sidewall of said

throuvh-sfficon via and bebween sald copper layer and aaid silicon auhetrete.

Le. (Cosrenthy Amended) The chip packaze of claim 1, when aaid aecond chip compriges. a
metal layer under said alicon substtste, wherein sald through-silicon wa is aver a sotiact

point of said oetel layer, ard sald comiact polmtia ata Bolom of said fhroughallican vic,

wherein onid nistal Gvferconiert ie fiethar on sald contact gaint and over sald Siieun

substrate.

13. (Ounently Amendad) The chip package of claim 1, wherein said feet metal bomp

comprises A Ha-conteining layer hetwess sand firat andsecond chins,

14. (Currently Amended) The chip package of daim 13, whereh: said. first metal Qump

further demprizes a copper layer having adhickness between 2 and 20 mMicrsineter's between

asi{in-ountainiuelaver ami said second chip:

ES, (rently Amended) “The chip package of claim 13, wherein said fivst metal burp

furthers comprises ‘a nickel layer heaving a diickwess between 2 and 20 otioractieters betecda

sakd Gicontaininglayer are saidscoond chip.

as

AMENDED SHEET (ARTICLE 49)

os
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is. (Cuepently Amended) The ship sackage of claims 13, wherein said frat metal bump

further ourmprises a capper layer having w thickness between 2nd 20 nelerometers between.

said tinsonminining lever and said Heat chip.

7 (ready Amended) The ehip package of calm 13, wherein said fist metal beng

farther compriges a nickel laver having a thickness between 2 and 20 micrametery between

said Un-contelning lever and said first chip.

Us, (Caarently Arserded) The chip gackage af claim 1, whecuin. said first chip firther

comprises an BSD clmult commectad to sakt Galfer of sald first chig- and said first metal bamy,

whetolirgald RSD ciroult Hay « capscliance ameller than 2 pF.

$0, (Cumenty Amended) Fhe chip package of -cisite ft, wharcin said secand chip Aither

comprigcs an BSI? ofroult csmected to axid beffer of sakd sceond chip ard said first metal

Sura, whersinsald BSD airait has adanadiiance omaller Gian 2 pF

20, (Currently Amended) The chip package of cluint L, farther comprising a wirebonded

wire Dondad on said Bret chin.

4K

AMENDED SHEET (ARTICLE 79)
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UNITED STATES PATENT AND TRADEMARK OFFICE TINITED STATES DEPARTMENT OF COMMERCE
United States Patent and 'lrademarkOffice
Address: COMMTSSIONER, FOR PATENTSP.C. Box 1450

Alexandria, Virgnia 22313-1450Wwww.uspto.gov
 

  ‘APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO/TITLE

16/182,258 11/06/2018 Ki Min LEE SUN.LGL417D3
CONFIRMATION NO.1026

23557 PUBLICATION NOTICE

SALIWANCHIK, LLOYD & EISENSCHENK

A PROFESSIONAL ASSOCIATION MTAAA000000106406506
PO Box 142950

GAINESVILLE, FL 32614

Title:Wireless Power Receiver and Control Method Thereof

Publication No.US-2019-0074727-A1
Publication Date:03/07/2019

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http:/Awww.uspto.gov/pattt/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon paymentof the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reachedby telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and TrademarkOffice,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and
the dates of receipt of correspondencefiled in the Office, may also be accessedvia the Internet through
the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. Thedirectlink to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

 

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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I hereby certify that this correspondence is being PRELIMINARY AMENDMENT
electronically transmitted via EFS to the United States Examining Group 2683
Patent and Trademark Office on the date shown below: Patent Application

Docket No. SUN.LGI.417D3

Serial No. 16/182,258
 

 
IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

Art Unit : 2683

Applicants : Ki Min Lee, Jung Oh Lee

Serial No. : 16/182,258

Filed : November6, 2018

Confirm. No. : 1026

For : Wireless Power Receiver and Control Method Thereof

Mail Stop Amendment
Commissionerfor Patents

P.O. Box 1450

Alexandria, VA 22313-1450

PRELIMINARY AMENDMENT
 

Sir:

Applicants respectfully request that the patent application identified above be amended as

follows:
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Serial No. 16/182,258

In the Claims

This listing of claims will replace all prior versions and listings of claimsin the application.

1. (Currently Amended) A wireless powerreceiver, comprising:

a shielding unit;

a first layer on the shielding unit;

a wireless powerreceiving coil on the first layer;

a second layer on the wireless powerreceiving coil;

 
the-~wirelessteeeiving-cotl:-and

a-seeondregis

lapping the wireless receiving coil,

a first region in whichat least one ofthe first layer and the secondlayer overlaps the wircless

 

power receiving coil in a vertical direction perpendicular to an uppersurface of the shielding unit:

and

a second region in whichat least one ofthe first layerandthe second layer does not overlap 

the wireless power receiving coil in the vertical direction,

wherein a first distance. measured in the vertical direction, between the first layer and the

secondlayerin the first region is greater than a sccond distance, measured in the vertical direction,

betweenthefirst layer and the second layer in the second region.

2. (Currently Amended) The wircless powerreceiverofclaim 1, wherein the second distance

is smaller than a thickness, measured in the vertical direction, of the wireless powerreceiving coil.

3-20. (Cancelled)

21. (New) The wireless powerreceiver of claim 1, wherein a thickness, measured in the

vertical direction, of the first layer in the first region is smaller than a thickness, measured in the

vertical direction, of the first layer in the second region.

J:ASUN\LGIM417D3\Amd-Resp\PreAmd.doc/lem
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we

22. (New) ‘The wireless powerreceiver of claim 21, wherein a thickness, measured in the

vertical direction, of the secondlayer in the first region is smaller than a thickness, measuredin the

vertical direction, of the second layer in the secondregion,

23. (New) The wireless powerreceiver of claim 1, wherein a portion of the first layer is

disposed on a side surface ofthe wireless powerreceiving coil.

24. (New) The wireless powerreceiver of claim 23, wherein a portion of the secondlayeris

disposed on the side surface of the wireless powerreccivingcoil.

25. (New) The wireless power receiver ofclaim 1, comprising: a short range communication

antenna onthefirst layer.

26, (New) The wireless power receiver of claim 25, comprising:

a third region in which at least oneofthe first layer and the second layer overlaps the short

range communication antennain the vertical direction; and

a fourth region in which atleast oneofthefirst layer and the second layer does not overlap

the short range communication antenna in the vertical direction,

wherein a third distance, measured in the vertical direction, betweenthefirst layer and the

second layerin the third region is greater than a fourth distance, measured in the vertical direction,

betweenthefirst layer and the secondlayerin the fourth region.

27. (New) The wireless power receiver of claim 26, wherein the fourth distance is smaller

than a thickness, measuredin the vertical direction, of the short range communication antenna.

28. (New) ‘The wireless power receiver of claim 27, wherein a thickness, measuredin the

vertical direction, of the first layer in the third region is smaller than a thickness, measured in the

vertical direction, of the first layer in the fourth region.

JASUN\LGIM41713\Amd-Resp\PreAmd.doc/lem
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29. (New) ‘The wireless powerreceiver of claim 26, wherein a thickness, measured in the

vertical direction, of the second layer in the third region is smaller than a thickness, measuredin the

vertical direction, of the second layer in the fourth region.

30. (New) The wireless powerreceiverof claim 29, wherein a portion ofthe first layer is

disposed ona side surface of the short range communication antenna.

31. (New) The wireless power receiver of claim 26, wherein a portion of the second layeris

disposed onthe side surface of the short range communication antcnna.

32. (New) The wireless powerreceiver of claim 1, comprising: an adhesive between the

shielding unit and the first layer.

33, (New) The wireless powerreceiver of claim 1, wherein the shielding unit has a reception

space in a predetermined area.

34. (New) The wireless powerreceiver of claim 1, wherein ihe second regionis positioned at

an outer side of the wireless power receiving coil.

35. (New) A wireless powerreceiver, comprising:

a shielding unit;

a first layer on the shielding unit;

a first wireless power receiving coil on the first layer;

a second layer on the first wireless powerreceiving coil;

a second wireless powerreceiving coil on the second layer;

a third layer on the second wireless powerreceiving coil:

a first region in which the second layer overlaps the first wireless power receiving coil and

the second wireless powerreceiving coil in a vertical direction perpendicular to an uppersurface of

the shielding unit; and

JASUN\LGI417D3\Amd-Resp\PreAmd.doc/lem
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a second region in which the second layer doesnotverticallyoverlap the first wireless power

receiving coil or the second wireless power receiving coil in the vertical direction;

whereinat least one of the following two conditionsis met:

i) a first distance, measured in the vertical direction, between the first layer and the second

layer in the first regionis greater than a second distance, measuredin the vertical direction, between

the first layer and the secondlayer in the second region; and

ii) a third distance, measured inthe vertical direction, between the second layer andthe third

layerin the first region is greater than a fourth distance, measuredinthe vertical direction, between

the second layer and the third layer in the secondregion.

36. (New) The wireless powerreceiver of claim 35, wherein the second region is positioned

at an outer side of the first wireless power receiving coil, at an outer side of the second wireless

powerreceiving coil, or both.

37. (New) A wireless power receiver, comprising:

a shielding unit;

a first layer on the shielding unit;

a wireless power receiving coil on the first layer;

a second layer on the wireless powerreceiving coil;

a first region in whichat least one ofthe first layer and the second layer overlaps the wireless

powerreceiving coil in a vertical direction perpendicular to an uppersurface of the shielding unit;

and

a second region in whichat least oneofthe first layer and the second layer does not overlap

the wireless powerreceiving coil in the vertical direction,

wherein a first gap betweenthe first layer and the secondlayerin the first region is larger

than a second gap betweenthefirst layer and the second layer in the second region.

38. (New) The wireless powerreceiver of claim 37, wherein the second gap is smaller than a

thickness, measured in the vertical direction, of the wireless powerreceiving coil.
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Remarks

By this Preliminary Amendment, the specification has been amended to add PCTpriority

information. Prior to examination, claims 1 and 2 are amended, claims 3-20 are canceled, and claims

21-38 are added. No new maitter is added.

The Commissioner is hereby authorized to charge any fees under 37 C.F.R. §§ 1.16, 1.17, and

1.492 as requiredby this paper to Deposit Account No. 19-0065.

Respectfully submitted,

 
Jel*Floyd
Patent Attorney
Registration No. 35,589
Phone No,: 352-375-8100

Fax No.: 352-372-5800

Address: Saliwanchik, Lloyd & Eisenschenk
A Professional Association

P.O. Box 142950

Gainesville, FL 32614-2950

/lemSamtr
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Electronic AcknowledgementReceipt

a

a

Title of Invention: Wireless Power Receiver and Control Method Thereof

First Named Inventor/Applicant Name: Ki Min LEE

Customer Number: 23557

Jeff Lloyd/Larann Massey

Filer Authorized By: Jeff Lloyd

Attorney Docket Number: SUN.LGI.417D3

Receipt Date: 25-FEB-2019

Filing Date: 06-NOV-2018

Time Stamp: 16:55:00

 
Application Type: Utility under 35 USC 111{a) 

Paymentinformation:

Submitted with Payment

Document Document Description File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.) 321978

1 SUN-LGI-417D3-PreAmd.pdf d9186Ubad173d3ed3cec7064631 16312063
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Multipart Description/PDFfiles in .zip description

DocumentDescription

Applicant Arguments/Remarks Made in an Amendment

 
Information:

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable.It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new applicationis being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shownonthis
AcknowledgementReceiptwill establish thefiling date of the application.
National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptanceof the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.
New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
andof the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shown on this AcknowledgementReceiptwill establish the international filing date of
the application.
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PTO/SB/06 (09-11)
Approved for use through 1/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERGE
Under the Papenvork Reduction Act of 1995, no persons are required to respondto a collection of information unlessit displays a valid OMB control number.

Application or Docket Number Filing Date

ENTITY: LtaRGE CLC) smatL CJ micro

APPLICATIONASFILED - PART|

CoteCot
NUMBER FILED NUMBER EXTRA ; RATE ($ FEE ($

37 CFR 1.16{a), (b), or (c

eres|=[|[>|
Tene meme0
meer[emf

If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155

CJAPRLICATION SIZE FEE (37 for small entity) for each additional 50 sheets or16(s fraction thereof. See 35 U.S.C. 41 (a)(1)(G) and 37
CFR 1.16(s).

he difference in column 1 is less than zero, enter "O" in column 2. || TOTAL P|

APPLICATION AS AMENDED- PART Il

PtColumntyColumn2)Column3)
CLAIMS HIGHEST
REMAINING NUMBER

02/25/2019|arter DREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONALFEE($)
AMENDMENT PAID FOR

Prney[20[wns[2000[-00st00-
irc1S[mst3T-0toe

L} Application Size Fee (37 CFR 1.16(s)) Pd

LJ} FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFRi1.164)

proravappireeJ
eaterCate ater

CLAIMS HIGHEST
REMAINING NUMBER

AFTER pReviousLy|PRESENT EXTRA
AMENDMENT PAID FOR

Total
jeer[sme[=[=

Independent "
eweLetvinPe

_} Application Size Fee (87 CFR 1.16(s))
J FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
+.16(j))

 
AMENDMENT

ADDITIONALFEE($}

oO$

= e Qo

=<AMENDMENT
TOTAL ADD'L FEE

* If the entry in column is less than the entry in column 2, write "0"in column 3. LIE

** If the "Highest NumberPreviously Paid For" IN THIS SPAGEis less than 20, enter "20", /SHARAIN E MORELAND/
** If the "Highest Number Previously Paid For" IN THIS SPACEis less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public whichis tofile (and by the USPTOto
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO.Time will vary depending uponthe individual case. Any comments on the amountof time you
require to complete this form and/or suggestions for reducing this burden, should be sentto the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS
ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

4fyou needassisiance in completing the form, call 1-800-PTO-9199 andselect option 2.
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UNITED StaTreS PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and ‘Trademark Office
Address: COMMTSSIONER, FOR PATENTSP.C. Box 1450

Alexandria, Virgnia 22313-1450Wwww.uspto.gov
APPLICATION FILINGor GRP AR’

NUMBER 371 (¢) DATE UNI FIL FEE REC'D ATTY.DOCKET.NO [TOT CLAIMS§IND CLAIMS

 
 

16/182,258 11/06/2018 2683 1720 SUN.LGI.417D3 CONFIRMATION NO.“1026
23557 FILING RECEIPT

SALIWANCHIK, LLOYD & EISENSCHENK
A PROFESSIONAL ASSOCIATION LOOMA
PO Box 142950

GAINESVILLE, FL 32614

Date Mailed: 11/29/2018

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application mustinclude the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Pleaseverify the accuracy of the data presented onthis receipt. If an error is noted onthis Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy ofthis Filing Receipt with the
changesnotedthereon.If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processesthe reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Ki Min LEE, Seoul, KOREA, REPUBLIC OF;

Jung Oh LEE, Seoul, KOREA, REPUBLIC OF;
Applicant(s)

LG INNOTEK CO., LTD., Seoul, KOREA, REPUBLIC OF;

Powerof Attorney: The patent practitioners associated with Customer Number 23557

Domestic Priority data as claimed by applicant
This application is a CON of 15/673,763 08/10/2017 PAT 10153666
which is a CON of 15/195,390 06/28/2016 PAT 10069346
which is a CONof 13/658,116 10/23/2012 PAT 9461364

Foreign Applications (You maybeeligible to benefit from the Patent Prosecution Highwayprogram at the
USPTO.Please see http:/Awww.uspto.gov for more information.)
REPUBLIC OF KOREA 10-2011-0114721 11/04/2011

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.
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Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Requestto
Retrieve Electronic Priority Application(s) (PTO/SB/38orits equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 1 1/28/2018

The country code and numberof your priority application, to be usedforfiling abroad under the Paris Convention,
is US 16/182,258

Projected Publication Date: 03/07/2019

Non-Publication Request: No

Early Publication Request: No
Title

Wireless Power Receiver and Control Method Thereof

Preliminary Class

340

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughouttheterritory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-membercountry. The PCT process simplifies thefiling
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and doesnoteliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordancewith its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions madein the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. Thefiling of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance asto the status of applicant's license for foreignfiling.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlinesforfiling foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199,orit
can be viewed on the USPTO website at http:/Awww.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http:/Avww.stopfakes.gov. Part of a Department of Commerceinitiative,
this website includes self-help "toolkits" giving innovators guidance on howto protectintellectual property in specific
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Governmenthotline at 1-866-999-HALT(1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED"followed by a date appears on this form. Such licenses are issuedin all applications where
the conditions for issuance of a license have been met, regardless of whetheror not a license may be required as
set forth in 37 CFR 5.15. The scope andlimitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicatedis the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This licenseis to be retained by the licensee and may be used at any time onorafter the effective date thereof unless
itis revoked. This license is automatically transferred to any related applications(s)filed under 37 CFR 1.53(d). This
license is not retroactive.

The grantof a license does not in any waylessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselvesof current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Departmentof
Treasury (81 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted atthis time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOESNOTappearonthis form. Applicant maystill petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from thefiling date of the application. If 6 months has lapsed
from thefiling date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreignfile the application pursuant to 37 CFR 5.15(b).

 

SelectUSA

The United States represents the largest, most dynamic marketplacein the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsmanfor existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic developmentorganizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products,deliver services, and grow your business, visit http://www.SelectUSA.govorcall
+ 1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 16/182,258

APPLICATION AS FILED - PART| OTHER THAN

(Column 1) (Column 2 SMALL ENTITY OR SMALL ENTITYi]

BASIC FEE

SEARCH FEE
(37 CFR 1.16(k), (i), or (m)) N/A N/A
EXAMINATION FEE
(37 CFR 1.16(9), (p), or (q)} N/A N/A
TOTAL CLAIMS
(37 CFR 1.16(i))
INDEPENDENT CLAIMS
(37 CFR 1.16(h))

If the specification and drawings exceed 100
APPLICATION SIZE_|sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional
(37 CFR 1.16(s)) 50 sheetsorfraction thereof. See 35 U.S.C.

41(a)(1)(G) and 37 CFR 1.16(s).

MULTIPLE DEPENDENT GLAIM PRESENT(37 CFR 1.16(j))

* |f the difference in column 1 is less than zero, enter "0" in column 2.

APPLICATION AS AMENDED- PARTII

OTHER THAN

(Column 1) (Column 2) (Column 3) SMALL ENTITY SMALL ENTITY
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY FEE($) FEE($)AMENDMENT PAID FOR

fo|
Independent Minus(37 CFR 1.16(h))

Application Size Fee (37 GFR 1.16(s))
AMENDMENTA

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))

TOTAL TOTAL
ADD'L FEE ADD'L FEE

(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY FEE($) FEE($)AMENDMENT PAID FOR

Total * Minus *
(37 CFR 1.16(i))
Independent Minus

(37 CFR 1,16(h))
Application Size Fee (37 CFR 1.16(s})

AMENDMENTB
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))

ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.

* If the "Highest Number Previously Paid For" IN THIS SPACEis less than 20, enter "20".
*™* Ifthe "Highest Number Previously Paid For” IN THIS SPACEis less than 3, enter "3".

The "Highest NumberPreviously Paid For" (Total or Independent)is the highest found in the appropriate box in column 1.
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DocCode — SCORE

SCOREPlaceholder Sheet for IFW Content

Application Number: 16182258 Document Date: 11/06/2018

The presence ofthis form in the IFW record indicates that the following document type was received
in electronic format on the date identified above. This content is stored in the SCORE database.

Since this was an electronic submission, there is no physical artifact folder, no artifact folderis
recorded in PALM, and no paper documentsor physical media exist. The TIFF images in the IFW
record were created from the original documents that are stored in SCORE.

Drawing

At the time of documententry (noted above):
e USPTO employees may access SCORE content via eDAN using the Supplemental Content

tab, or via the SCORE webpage.
e External customers may access SCORE content via PAIR using the Supplemental Content

tab.

Form Revision Date: August 26, 2013
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I hereby certify that this correspondenceis being CLAIM OF PRIORITY UNDER35 USC §119
electronically transmitted via EFS to the United States Patent Application
Patent and Trademark Office on November6, 2018. Docket No. SUN.LGL417D3

  ight ttokney, Reg. No. 35,589

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants: Ki Min Lee, Jung Oh Lee

Filed : November6, 2018

For : Wireless Power Receiver and Control Method Thereof

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

CLAIM OF PRIORITY UNDER 35 USC §119
 

Sir:

Applicants in the patent application identified above hereby reaffirm their claim to the

right of priority granted pursuant to 35 USC §119 based upon Korean Application No. 10-2011-

0114721, filed November4, 2011.

A certified copy of the above Korean application can be found in the parent application,

U.S. Application No. 15/673,763 or in ancestral application U.S. Application No. 13/658,116

(now U.S. Patent No. 9,461,364). Applicants respectfully request that a certified copy of the

foreign priority application be made of record in the subject application pursuant to MPEP

 
201.14(b).

if bmitted,

aya,

Patent Attortie

Registration No. 35,589
Phone No.: 352-375-8100

Fax No.: 352-372-5800

Address: P.O. Box 142950

Gainesville, FL 32614-2950

JL/mrk

JASUN\LGIM417D3\PTO-mise\Claim-of-Priority.docx/mrk

Ex.1002

APPLEINC./ Page 1016 of 1071



Ex.1002 
APPLE INC. / Page 1017 of 1071

eO1e/ 10s 15 UES St
LOOEE El /x x x, (09 GLAS

PTGIAIAG1 (06-12)
Approved for ise through 01/31/2014. OMB 0854-0032

U.S, Patent end Trademark Office; LES. DEPARTMENT OF COMMERCE
Under ihe Paperwork Reduction Act of 1995, no persons are required ty respond 10 8 collection of information unlessil displaya a valid OMB contrat numbac

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Titeot|WIRELESS POWER RECEIVER AND CONTROL METHOD THEREOF
Invention

4s the below named Inventor, | hereby deciare that:

This daciaration 5 oath
is directed to: lv] The atlached application, or

{| United States application or PCT international application number _
fifed on

The above-identified application was made or aulhorized to be made by me.

[ believe that | am the original inventor or an original joint inventor of @ claimed Invention fn the application.

thereby acknowledge that any willful false staternant made in this declaration ls punishable under 18 U.S.C. 1004
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Patilioner/applicant fs cautioned to avoid submitting persoral information in documentsfiled in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
{other ihan a check or credit card authorization form PTQ-2038 submitted for paymenl purposes} Is never required by the USPTO
to support a petition or an application. ff this type of personel information is inclided ts documents submilled to the USPTO,
petitonersiapplicants should consider radacting such personal infosnation from the documents before submitting them to the
USPTO, Patitonet/applicant is advised that the record of a patent application is avaitabie ic the public alter publication of the
application (uniess a nen-pyblication request ia compliance with 37 CFR 1.213(a) is mada in the application) or issuance of a
patent. Furthermore, the recordfrom an abandoned application may also be available fo the public ifthe application is
referenced In a published application or an issued patent (see 37 CFR 1.14} Ghecks and credit card authorization farms
PTO-2038 submitted for payment purposes are not retailed in the application file and therefore ara not publicly avaifabte.

LEGAL NAME OF INVENTOR

LEE, KEMin oats(Option,40%,70. 6
Signature: een? p
inventor:

Note: An apptication data sheet {PTO/AIAN4 or equivalent), including naming ihe eniire inventive entity. aust accompany thls form.Use an additional PTOAR/AIAD) form for each additiona! inventar.

 
This collection of informatan la required by 35 U.8.0, 116 and 7 CFR 1.65. Tha information {s required to obtain or selaln a benefit by tre public whieh is te file fand
by Ise LISPTO to process) an application. Confidentiatty is govemed by 35 U.S.0. 122 and 37 OFR 1.44 and 4.44. This collaction is estintated to take 4 ndnuts to
complate, Incuding galharing, preparing, anc sudmiitting ita campletad application lan jo the USPTG, Time will vary depending upon the individual cage. Any
comments on the antount of time yeu require io complete this farmand/or suggostens for reducing thia burden, ahauld be sent le tha Chief information Olivas, 1.8,
Patent and Tiademark Office, US. Department of Commerce, P.O, Box 1456, Alexandria, VA 22319-1450. OG NOT SEND FEES G8 COMPLETED FORMS TO
THis ADDRESS. SEND TG: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22312-4456,

ffyou need assistance in complating ths form, cai 1-800-PTO-0199 and selectopie 2.

  
HOW, EACE AS Ae

we eek
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ebieieyig GAS
L6dk Sex a7? OFM

PYGSAIAIOT (08-12)
Approvad for use through 017912614. OMB 0651-0092

U.S. Patent and Trademark Olfics; US, DEPARTMENT OF COMMERCE
Under the Papenvork Reiueiion Act of 1995, no persans are required te respond to a sollection of formation unfass it éleplays a valid OMB cantral number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 GFR 1.76) 

 
  

 
 

WIRELESS POWER RECEIVER AND CONTROL METHOD THEREOF 
 

Title of
fiventlon

 
 As the below named inventor, | heraby declare that: 
  

This declaration [7 :
is directedto: iY] The attached application, or  

 
 
| United States application or PGT intemational application number  fitad or

 
 The sbove-identified application was made or authorized to be made by me. 
 
 | beliewe that| arm the orlginal inventor or an original joint Inventor of a claimed Invention Ia the application. 
 

   
 | hereby acknowledge that any willful false staternent mada in this declaration is punishabie under 16 U.S.C. 1004

byfine or imprisonment of not more ihan five (5) years, or both, 

 WARNING:

Petitionerfapplicantis actioned ta evoid submitting personal infarmation In documentsfiled in a patent application that inay
contribute lo identily theft. Personalinformation such as social security numbers, bank account hunibers, or credit card nurnbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purpogss} Is never taquired by the USPTO
to suppert a petition or an application. {f Ibis type of personal information is Included In docurnants submitted to the LSPTO,
pettionars/anpicants should consider redacting such personal information from the documanis before submitting them to the
USPTO. Petitionerfapplicant is advised that the record of a paten| application is available ta the public after publication of the
application (unless a non-publleation request in compliance with 87 CFR 4.243¢a)} Is made in the application) or issuance of a
patent. Furthermore, the record irom an abandoned appficatian may afsc be avaflable to the public if the application is
referenced in a published application or an issued patent (ses 37 GFR 4.14}, Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are netretainedin the application file and therefore are not publicly avaltable.

 

  
  
  
  

  
   
 
 LEGAL NAME OF INVENTOR 
 

   
 

Inventor:

Signsture;_fy2
Note: An application data cheat (PTQVALA/T4 or equivalant}, including naming the entire invenlive entity, must accompany this form.Use an additional PTO/SB/AIAQI formfor each additlonal Inventer.

LEE, Jung Oh Date (Gptionat) : dota, fo, ‘6

  

 
‘Thig collection of information ts requirad by 36 LLS.C. 116 and 37 GFR 4.63. The Information fs required fo obtain ov retain a benefit by the publie whitch [a te Fle fand
by the USPTO fo process} an application. Confidenvatiy is governed by 38 U.S.C. 122 and 87 CFR 4.44 and 1.14, This coeution ls estimated to take ¢ minute lo
complete,fictuding gathedng, preparing, and submiiing the completed application form (athe USPTO. Tine will vary depending upon the individual case. Any
commisnis on the amount af time you require La coniptete this form and/or auggestions for reducing this burcen, should be sent to the Chief Infermatian Gificer, U.S.
Patent aad Trademark Office, U5, Department of Commerce, P.O. Box 1460, AMoxandea, VA 22943-1450. DO NOT SENG FEES OR COMPLETED FORMS TO
THIS AQDRESS. SEND TO: Commissioner for Patents, P.O. Box 1456, Alexandriz, VA 22344-1450,

Hyov need assistance in completing ths fovn, cali 1-809-PTO.0709 and select option 2.

 
 

SS ARGPAD QUT, at
Sal AS & WAUIC,
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PTOVALA/8 2B(07-12)
Approved for use through 11/30/2044. OMB 0851-9035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to sespond to a collection of informationunlessil displays 2 valid OMB contro! number.

POWER OF ATTORNEY BY APPLICANT  
  

 

  
  
 

| hereby revokeall previous powers of attorney given In the application identified in the attached transmittal letter.

| hereby appoint Practitioner(s) associated with the following Customer Number as my/our attomey(s) or agent(s), and to
transactall business in the United States Patent and Trademark Office connected therewith for the application referenced
in the attached transmittal letter (form PTO/AIA/82A or equivalent):

| hereby appoint Practitioner(s) named below as my/our attorney(s) or agent(s), and tc transact all business in the
United States Patent and Trademark Office connected therewith for the application referenced in the attached
transmittal letter (form PTO/AIA/82A or equivalent):

Name Registration Registration

 

 OR 

 LI

  transmittal letter to:

(mi) The address associated with the above-mentioned Customer Number.
OR

[] The address associated with Customer Number:
OR

Firrn or
lndividual Name

Address

  

  
 
 
 

 

 

  
  

 

City
Country

Telephone
fam the Applicant:

[__]Inventoror Joint Inventor

 

 
[]Legal Representative of a Deceased or Legally Incapacitated Inventor

[X]Assignee or Person to Whom the Inventor is Under an Obligation to Assign
[]Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was

granted in the application or is concurrently beingfiled with this dacument)
-. sh,_SIGNATUREof Applicant for Patent —

Signature aeNomp(Cen|ate hiebee $y zof2.
Name JSong-tbong Kim Telephone|+82-31-436-7890

“Tit pany|Vice President, LG Innotek Co., Ltd.

  
 

  

 

  
 

Title and Compan see ee
NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
cartifications. Submit multiple forms for mare than one signature, see below *.

 [| *Total of forms are submitted.
This collection of information Is required by 37 CFR 1.31, 1.32 and 1.33. The information is required to obtain or retain a benefit by the public which fsto file (and by the
USPTO ta process) an application. Confidentiality Is governed by 35 U.S.C. 122 and 37 CFR 1.14 and 1.14. This collection is estimated to take 3 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Timewill vary depending upon the Individual case. Any comments on
the amount of time you require to complete this form and/or suggestions for reducing thls burden, should be sentto the Chie! Information Officer, U.S. Patent and
Trademark Office, U.S. Depariment of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissionerfor Patents, P.O, Box 1450, Alexandria, VA 22313-1480.

if you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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I hereby certify that this correspondenceis being
electronically transmitted via EFS to the United States
Patent and Trademark Office on November6, 2018.

INFORMATION DISCLOSURE

STATEMENT

Patent Application

Jeff Lloyd. Ne

Docket No. SUN.LGI.417D3

 

 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants: ki Min Lee, Jung Oh Lee

Filed : November6, 2018

For : Wireless Power Receiver and Control Method Thereof

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT
UNDER37 CFR 8§1.97 AND 1.98

 

Sir:

In accordance with 37 CFR §1.97 and §1.98, Applicants wouldlike to bring to the attention

of the Examinerthe references cited in the following patent applications:

U.S. Serial No. 15/673,763, filed August 10, 2017;

U.S. Serial No. 15/195,390, filed June 28, 2016, now U.S. Patent No. 10,069,346, issued

September 4, 2018; and

U.S. Serial No. 13/658,116, filed October 23, 2012, nowU.S. Patent No. 9,461,364, issued

October 4, 2016.

The subject application claims the benefit under 35 USC $120 ofthe filing date ofpatent application

Serial Nos. 13/658,116; 15/195,390; and 15/673,763. In accordance with 37 CFR §1.98(d),

Applicants respectfully requestthat the copies of references suppliedin the Information Disclosure

Statements of the 13/658,116; 15/195,390; and 15/673,763 applications as well as references cited

during the prosecution thereof be made of record in the subject application. As copies of the

referencesfiled in the 13/658,116; 15/195,390; and 15/673,763 applications and cited on the attached

form PTO/SB/08 can be found in the 13/658,116; 15/195,390; and 15/673,763 casefiles, copies of

those references are not provided herewith.

JASUN\LGN417D3MIDS-Refs\ 1 t-6-20 18\IDS.doc/mrk
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2 Docket No. SUN.LGI.417D3

It is respectfully requested that the references cited in the 13/658,116; 15/195,390; and

15/673,763 applications be considered in the examination of the subject application and that their

consideration be made ofrecord.

Applicants respectfully assert that the substantive provisions of37 CFR §§1.97 and 1.98 are

met by the foregoing statements.

The Commissioneris hereby authorized to charge any fees under 37 CIR §§1.16 or 1.17 as

required by this paper to Deposit Account No. 19-0065.

spectfully stibmitted,

J oyd

Patent Attorney
Registration No, 35,589
Phone No.: 352-375-8100

Fax No.: 352-372-5800

Address: P.O. Box 142950

Gainesville, FL 32614-2950

JL/mrk

Attachment: Form PTO/SB/08

JASUN\LGIM17D3\IDS-Refs\1 1-6-201 8IDS.doc/mrk
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PTO/SB/08A (08-03)
Approved for use through 07/31/2006. OMB 0651-0031

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit contains a valid OMBcontrol number.

Substitute for form 1449A/PTO Complete if Known

INFORMATION DISCLOSURE aiSTATEMENT BY APPLICANT cmb November6, 2018
First Named Inventor Ki Min Lee

(use as many sheets as necessary) Art Unit

 

Application Number 

 

 

Examiner Name

Attorney Docket Number|SUN.LGI.417D3

  
U.S. PATENT DOCUMENTS

. . ou. a Pages, Columns, Lines, Whe

‘intais”|No ‘nD Reve:PassgesorReever
2004/0130915-A1 ALL
2007/0182367-A1 ALL

ALL

Park etal. ALL
2009/0096413-A1 Partoviet al. ALL

2009/0237194-A1 09-24-2009 Waffenschmiatet al.
2009/0284082-A1 11-19-2009 Mohammadian

2009/0309550-A1 12-17-2009 Chih-Min Liu
2010/0066304-A1 03-18-2010 Masanori Oshimi

2010/0146308-A1 j 06-10-2010 Gioscia etal.
2010/0191306-A1 07-29-2010 Stevensonet al.

2011/0018358-A1 01-27-2011 Osamu Kozakai
201 1/0025265-A1 02-03-2011 Mochida etal.

2011/0115303-A1 05-19-2011 _
2011/0127953-A1 06-02-2011 Walley et al.

2011/0217927-A1 09-08-2011 Ben-Shalom etal.

2011/0227420-A1 09-22-2011 Takashi Urano

2011/0316475-A1 12-29-2011 Jungetal.

2012/0205989-A1 08-16-2012 Baarman

2012/0282857-A1 11-01-2012

Signature Considered

*EXAMINER: Initia! if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. ‘ Applicant's unique citation designation number (aptional). ? See Kind Codes of
USPTO Patent Documents at www.uspte.gov or MPEP901.04. * Enter Office that issued the document, by the two-letter code (WIPO Standard T.3) * For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial numberof the patent document. ° Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. ° Applicantis to place a check mark here if English languageTranslation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public whichisto file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application farm to the USPTO. Time will vary depending uponthe individual case. Any comments
on the amountof time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

{f you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.

 

 

 

 

 

 
JASUN\LGIN4 1 7D3\IDS-Refs\1 1 -6-2018\PTO-SB-08 .doc/mrk
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PTO/SB/08B (08-03)
Approved for use through 07/31/2006. OMB 0651-0031

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMBcontrol number.

Substitute for form 1449B/PTO

INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT Filing Date November6, 2018

First Named Inventor Ki Min Lee

(usé as many sheets as necessary) Group Art Unit

 

 

 

 

Examiner Name

Attorney Docket Number|SUN.LGI.417D3

  
U.S. PATENT DOCUMENTS

Document Number Publication Date Nameof Patentee or Applicant Pages, Columns, Lines, WhereInitials* . MIM-DD-YYYY of Cited Document Revaeaegeeoroevant

2013/0113422-M1 ALL

fu23|sa306te-a|07-04-1995|GeorgeY.Huang=|ALLS

|u25_|
|u26_|

,

1

2

3

4

5

6

7

8

 

 

8,922,160-B2 12-30-2014 Inoue ALL

|u27|2008/0198560-A1 08-21-2008 FUJIWARAetal. ALL
|28|9,461,364-B2 10-04-2016 Lee et al.

FOREIGN PATENT DOCUMENTSForeign Patent Document : .

se seamsteattceor | pasteSlumsLove,Country Code> —- Number *- Kind Code®(if known °? neous or RelevantFigures Appear
CN-10-1964678-A

(With English Abstract)
Equivalent fo 2011/0018358) 02-02-2011 Sony Corp.

CN-10-1971453-A |

(With English Abstract)
Equivalent to US 2009/0096413 02-09-2011 Mojo Mobility Inc.

(With English Abstract)
Equivalent to US 2011/0227420 09-21-2011 TDK Corp.

ith English Abstract) Access Business Group
ent to US 2004/0130915 05-03-2006 Int., LLC.

With English Abstract 04-01-2009 Electronics Co., Ltd.

CN-20-1663492-U|2-01-2010|Fudatong Technologyith English Abstract 12-01-2010 Corp.

Examiner Date
Signature Considered

“EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance
and not considered. Include copyofthis form with next communication to applicant.

* Applicant's unique citation designation number (optional). 2 Applicantis to place a check mark here if English language Translationis attached.
This collection of information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to compiete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending uponthe individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

ifyou need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.

No

U2 ~14-

u2 -09- |
U2 430, 04-

v2

v2 Iwasaki

u2 160- -30-

v2 -21-

U2 - -

   
JASUN\LGIM 17D3\MDS-Refs\1 1-6-2018\PTO-SB-08. doc/mrk

Ex.1002

APPLEINC./ Page 1023 of 1071



Ex.1002 
APPLE INC. / Page 1024 of 1071

PTO/SB/08B (08-03)
Approved for use through 07/31/2006. OMB 0651-0031

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMBcontrol number.
 

Substitute for form 1449B/PTO

INFORMATION DISCLOSURE Application Number
STATEMENT BY APPLICANT Filing Date November6, 2018

First Named Inventor Ki Min Lee

 

 

(use as many sheets as necessary) Group Art Unit 

Examiner Name

of | Attorney Docket Number|SUN.LGI.417D3

  
FOREIGN PATENT DOCUMENTS

Foreign Patent Document :

, : Name tPatence oe|bess,Counses,MM-DD-YYYY Applicant of Cited Document :
No. | Country Code? - Number‘- Kind Code® (if known) or Relevant Figures Appear

CN-20-1749754-U

F7 With English Abstract 02-16-2011} Beijing MXH Device Ltd. ALL
EP-2367262-A2 Hanrim Postech Co.,

F8 Equivalent to US 2011/0316475 09-21-2011 Ltd. ALL

JP-2006-302567-A
ith English Abstract

JP-2010-073976-A

(With English Abstract)
JP-201 1-523336-A

(With English Abstract)
Equivalent to US 2009/0284082)

KR-10-1298660-B1
ith English Abstract)

KR-10-2005-0105200-A

(With English Abstract)
Equivalent of US 2012/0205989)

KR-10-2008-0074640-A

  
 
 

 
 

 
 

    
  
  
  

  

 

 
 

 
 

Examiner
Initiais*
 

   
  
  

 
  

    
 

   11-02-2006 Nec Tokin Corp.

04-02-2010 Yazaki Corp.

_ et al,

 
 

 
 
 
 

 

 
08-04-2011
  

   

 
  
 

 
International LLC

joe-13.2000|ayaiowcoe|an|
}10202000|scare|a|

jr0102010|weinmaccoue|au—_|
 
 
 KR-10-2011-0033836-A

(with English Translation
KR-10-2011-0056334-A

(With English Abstract)
Equivalent to US 2011/0217927

 

  
05-26-2011

Signature Considered

*EXAMINER: Initial if reference considered, whetheror notcitation is in conformance with MPEP 609. Drawline through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. ' Applicant's unique citation designation number (optional). ° See Kind Codes of
USPTO Patent Documents at www.uspto.gov or MPEP901.04. ° Enter Office that issued the document, by the two-letter code (WIPO Standard 7.3). * For
Japanese patent documenis, the indication of the year of the reign of the Emperor must precede the serial numberof the patent document. 5 Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. ® Applicant is to place a check mark here if English languageTranslation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public whichis to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amountof time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 (1-800-786-9199) and select option 2.

 
 

 
 

08-14-2013||

Access Business Group a

JASUNILGIN417D3\IDS-Refs\1 1-6-201 8\PTO-SB-08.doc/mrk
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PTO/SB/08B (08-03)
Approved for use through 07/31/2006. OMB 0651-0021U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMBcontrol number
 

Substitute for form 1449B/PTO

INFORMATION DISCLOSURE Application Number
STATEMENTBY APPLICANT Fiting Date November 6, 2018

First Named Inventor Ki Min Lee

 

 

 

(use as many sheets as necessary) GroupArt Unit 

Examiner Name

| of | Attorney Docket Number|SUN.LGI.417D3
   
 

   
   FOREIGN PATENT DOCUMENTS

: . Foreign Repent Documen Publication Date Nameof Patentee or Pages, Columns,Lines,
‘rata Ne" Country Code? _- Number 4 - Kind Code’(if known) wwrpow Applicant of Ched Document orRelevantFiguresAer qT
ealee|em|F19 With English Abstract 11-03-2011 Jong Ho Kim

F20 With English Abstract 02-13-2013 LG Electronics Inc.

(With English Abstract) SamsungElectronics
F21 Equivalent to US 2013/0038278 02-18-2013 Co., Lid.

 

 

 

 

 
 

 LG Innotek Co., Ltd.
 
  

  

 

 

 
 

 
  

 

  
 

 

 
 

  
 
 

 
 12-16-2009  

   
  
  

09-16-2011a a

eal

  
 

 
 

   

EP-0790667-A1
with English Abstract

KR-10-2010-0067748-A

ALL

ALL

ALL

KR-10-2013-0049608-A

(With English Abstract)
F22 Equivalent to US 2013/0113422 05-14-2013 ALL

KR-10-2013-0049781-A

F23 ith English Abstract 05-14-2013 LG Innotek Co., Ltd. ALL
KR-10-2013-0072181-A

i ___| Fe4 | (With English Abstract) | 07-01-2013|Amosense Co.Ltd,Jo

(With English Abstract)
F25 Equivalent to US 2009/0309550 | _KYE Systems Corp. _| ALL

TW-201132014-A

(with English Abstract)
2 Equivalent to US 9,240,824 Qualcomm Incorporated ALL

|| |
WO-2010/047850-A1

F28 | (Equivalent to US 2009/0284082) 04-29-2010 Qualcomm Inc. ALL
JP-06-224043-A

F29 with Machine Translation 08-12-1994 ALL
SCHLUMBERGERIND

F30 08-20-1997 SA ALL
HANRIM POSTECH

F31 06-22-2010 co., LTD ALL

Examiner Date
Signature | Considered
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on the amountof time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
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TW-2009-52303-A

WO-2007/015599-A1
at Equivalent to US 2008/0211455) 02-08-2007 LS Cable Ltd
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U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMBcontrol number
 

Substitute for form 1449B/PTO

INFORMATION DISCLOSURE Application Number
STATEMENTBY APPLICANT Filing Date November 6, 2018

First Named Inventor Ki Min Lee

(use as many sheets as necessary) Group Art Unit

 

 

 

 

Examiner Name

Sheet | of | Attorney Docket Number|SUN.LGI.417D3

FOREIGN PATENT DOCUMENTS
Foreign Patent Document

  
Pages, Columns Lines,

Where Relevant Passages

or Relevant Figures Appear 1
Examiner Publication Date Nameof Patentee or

initials* MM-DD-YYYY Applicant of Cited DacumentCountry Code 3. Number 4 - Kind Code® (if known)

i i 10-22-2009|PANASONIC CORP ALL

with English Abstract 03-02-2011 PANASONIC CORP ALL
PHILIPS

INTELLECTUAL

PROPERTY;
KONINKLIJKE

CN-101517666-A PHILIPS
08-26-2009 ELECTRONICS N.V

CN-101286411-A SEIKO EPSON
(with English Abstract 10-15-2008 CORP

 

 

NON PATENT LITERATURE DOCUMENTS

I cyaminer|Cite | include name of the author (in CAPITAL LETTERS), title of the article, (when appropriate), title of the
Initials* No. * item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issuenittars 9. number(s), publisher, city and/or country where published.

Office Action dated May 15, 2017 in Korean Application No. 10-2014-008 1260.

Office Action dated November 28, 2017 in Korean Application No. 10-2014-0081260.

pf
pf
pf| Office Action dated January 5, 2018 in Chinese Application No. 201610451640.3.
aa
Pts

Office Action dated January 11, 2018 in U.S. Application No. 15/195,390. 

Communication dated February 6, 2018 in European Application No. 12189931.4.

 
EmaSignature Considered

*EXAMINER: initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. * Applicant's unique citation designation number (optional). ° See Kind Codes of
USPTO Patent Documents at www.uspto.gov or MPEP901.04. ° Enter Office that issued the document, by the two-letter code (WIPO Standard T.3). * For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the seriai number of the patent document. 5 Kind of documentby
the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. * Applicant is to place a check mark here if English languageTranslation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public whichis to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Timewill vary depending upontheindividual case. Any comments
on the amountof time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, RO. Box 1450, Alexandria, VA 22313-1450, DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO;
Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22343-1450.

If you need assistance in completing the form, cail 1-800-PTOQ-9199 (1-800-786-9799) and select option 2.
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U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains @ valid OMBcontrol number.
 

Substitute for form 1449B/PTO

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT Filing Date November6, 2018
First Named Inventor Ki Min Lee

(use as many sheets as necessary) GroupArt Unit

Application Number 

 

 

 

Examiner Name

Attorney Docket Number|SUN.LGI.417D3

  
NON PATENT LITERATURE DOCUMENTS

Examiner|Cite Include nameof the author (in CAPITAL LETTERS), title of the article, (when appropriate), title of the
Initials* No. 7 item (book, magazine, journal, serial, symposium, catalog, etc.}, date, page(s), volume-issue
niua's 0. number(s), publisher, city and/or country where published.

Notice of Allowance dated October 23, 2013 in Korean Application No. 10-2011-0114721, filed
November4, 2011.  

Office Action dated December26, 2012 in Korean Application No. 10-201 1-0114721, filed November
4, 2011.

Office Action dated January 6, 2014 in Korean Application No. 10-2013-0100314.

Office Action dated July 22, 2013 in Korean Application No. 10-2011-0114721, filed November4,
2011.

Office Action dated June 26, 2014 in Chinese Application No. 201210432152.X.

European Search Report dated February 17, 2015 in European Application No. 14167637.9.

European Search Report dated February 18, 2015 in European Application No. 12189931.4.

Office Action dated April 19, 2017 in Taiwanese Application No. 105133529.

Office Action dated August 6, 2014 in Taiwanese Application No. 101139085.

Office Action dated July 17, 2014 in Korean Application No. 10-2013-0018321.

 pf
pie
pe
i
pre

p||Search Report dated September 3, 2013 in Korean Application No. 10-2013-0100314, filed August23, 2013.

mc
ao
fe
pfs
pre

Examiner Date
Signature Considered

“EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Drawline through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant.°Applicant's unique citation designation number (aptional). ? See Kind Cades of
USPTO Patent Documents at www.uspto.gov or MPEP901.04. ° Enter Office that issued the document, by the two-letter code (WIPO Standard T.3). * For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. ® Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. ® Applicant is to place a check mark here if English languageTranslation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required te obtain or retain a benefit by the public whichis to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, cail 1-800-PTO-9199 (1-800-786-9199) and select option 2.
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Electronic Patent Application Fee Transmittal

Filing Date:

Title of Invention: Wireless Power Receiver and Control Method Thereof

First NamedInventor/Applicant Name: KI MIN LEE

Jeff Lloyd/Megan Kuchenthal

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Sub-Totalin

Description Fee Code Quantity Amount USD(S) 

Basic Filing:

UTILITY APPLICATION FILING 300 300
 

UTILITY SEARCH FEE 1 660 660

ee
Patent-Appeals-and-Interference:
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Post-Allowance-and-Post-Issuance:

Extension-of-Time:

Miscellaneous:

Total in USD (S$) 
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Electronic AcknowledgementReceipt

a

a

Title of Invention: Wireless Power Receiver and Control Method Thereof

First Named Inventor/Applicant Name: KI MIN LEE

Customer Number: 23557pe
a

ee

Application Type: Utility under 35 USC 111{a)

 
 

Paymentinformation:

Deposit Account 190065

Authorized User Megan Kuchenthal

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentas follows:

37 CFR 1.16 (National applicationfiling, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Documentsupply fees)

37 CFR 1.20 (Post Issuance fees)

37 CFR 1.21 (Miscellaneous fees and charges)

 

File Listing:

Document Document Description File Size(Bytes)/ Multi Pages
Number P Message Digest|Part /.zip| (if appl.)

1823353

Application Data Sheet 6896902537bdf3 1 20532ad 3da87f4b3be98}
2af0b

Information:

148292

SUN-LGI-417D3-App-AF.pdf

DocumentDescription

Specification

Claims

Abstract

 
Warnings: 
Information:
 

136541

Drawings-other than black and white
line drawings SUN-LGI-417D3-Figures-AF.pdf 1e89d35846db1 9903d88421047ab9S9dc9|

9a9a9/ 
 

Warnings:

Information:

Request for USPTOtoretrieve priority
docs Claim-of-Priority.pdf 714652b82a1 0b63 M0317 0d1 ael7185 abeee4

355

Information:

167801

SUN-LGI-41 7D3-Exec-Dec-Af.
Oath or Declarationfiled

pdf 73200944a231b7e4060a14db43cf98781f0
aBel8
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Information:

Powerof Attorney 66 1ed07583d3c7a5f7ced369520c45 86709
ed9o

 

Warnings: 

Information:

822990

DocumentDescription

Transmittal Letter

Information Disclosure Statement (IDS) Form (SBO8)

 
Information:

Fee Worksheet (SB06) fee-info.pdf 87113ad53 167 1004822ce86c4.d2f0d7c784|

 
Information:

TotalFiles Size (in bytes) 3255238 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new applicationis being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shownonthis
AcknowledgementReceiptwill establish thefiling date of the application.
National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903indicating acceptanceof the application as a
nationalstage submission under35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.
New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shown on this AcknowledgementReceiptwill establish the international filing date of
the application.
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PTO/AIA/14 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit contains a valid OMB control number.

icati

Application Data Sheet 37 CFR 1.76
Application Number 

Title of Invention Wireless Power Receiver and Control Method Thereof   
The application data sheetis part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arrangedin a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document maybe printed and included in a paperfiled application. 

Secrecy Order 37 CFR5.2:

Oo Portionsorall of the application associated with this Application Data Sheet mayfall under a Secrecy Order pursuantto
37 CFR 5.2 (Paperfilers only. Applications that fall under Secrecy Order may notbefiled electronically.)

 

 

Inventor Information:

 

Middle Name

  
 

Mailing Addressof Inventor:

Address 1 | ps. Huam-ro, Jung-gu
Address 2 |
city[Be—_*Y SstateProvince

Postal Code Countryi

Inventor b
Legal Name

reSearsfaeanesTEfxcon fiigf

 

 

 

 

Residence Information (Select One) US Residency @) Non US Residency Active US Military Service

City[BeeYCountry of Residence!
 

 

Mailing Addressof Inventor:

Address 1 98, Huam-ro, Jung-gu

Address 2   
State/Province

Postal Code i | KR
 

 
  

All Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add button. 

Correspondence Information:
EFS Web 2.2.12
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PTO/AIA/14 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit contains a valid OMB control number.

Attorney Docket Number|SUN.LGI.417D3
Application Data Sheet 37 CFR 1.76
 

Application Number 

Title of Invention|Wireless Power Receiver and Control Method Thereof

Enter either Customer Number or complete the CorrespondenceInformation section below.
For further information see 37 CFR 1.33(a).

[_] An Addressis being provided for the correspondenceInformation of this application.

Customer Number | p3557
Email Address | L@SLEPATENTS.COM Add Email Remove Email

Application Information:

Application Type [Pomowsonal
Subject Matter py

Total Numberof Drawing Sheets(if any) |/1|SuggestedFigureforPublication(ifany)||_|
Filing By Reference:
Only complete this section whenfiling an application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57(a). Do not complete this sectionif
application papers including a specification and any drawingsare being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information” and “Foreign Priority Information’).

 
 
 

  
 

For the purposesofa filing date under 37 CFR 1.53(b), the description and any drawingsof the present application are replaced by this
reference to the previouslyfiled application, subject to conditions and requirements of 37 CFR 1.57(a). i

Application numberof the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country
filed application

Po
Publication Information:

Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby requestthat the attached application not be published under
35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen monthsafterfiling.

 

 
 

    

 

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a powerof attorney in the application (see 37 CFR 1.32).
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Numberwill be used for the Representative Information during processing. 
 

Please Select One: @ Customer Number US Patent Practitioner © Limited Recognition (37 CFR 11.9)

Customer Number | p3557
EFS Web 2.2.12
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PTO/AIA/14 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit contains a valid OMB control number.

Attorney Docket Number|SUN.LGI.417D3 
Application Data Sheet 37 CFR 1.76

Application Number 

Title of Invention|Wireless Power Receiver and Control Method Thereof 
Domestic Benefit/National Stage Information:
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.
Whenreferring to the current application, please leave the “Application Number”field blank.

Application Number Continuity Type

||CS an

Application Prior Application Filing Date Issue Date

 fsersres [sees—FF pa016-06-28 0069346 2018-09-04

 

   
  

 
  
 

  

 
 

 
 

Filing or 371(c) Date
(YYYY-MM-DD)

 

 
  

 
 

 
 Prior Application Number
 

 

 

 
 

 
  
 

 
 
 

 
 
 

 

 
  Appicsten|contraty Tee] Maem| tthe)|Patent Number|Wm)

ontinuation of [-| 13658116 2012-10-23 2016-10-04  
 
 

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button. 

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. Whenpriority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)! the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program,applicant bears the ultimate

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g){1).
 

Remove

Application Number i Filing Date (YYYY-MM-DD) Access Codel (if applicable)

Fomor|fei
Additional Foreign Priority Data may be generated within this form by selecting the
Addbutton.

 

  
 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition
Applications

EFS Web 2.2.12
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PTO/AIA/14 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit contains a valid OMB control number.

Attorney Docket Number|SUN.LGI.417D3
Application Data Sheet 37 CFR 1.76 —

Application Number

Title of Invention|Wireless Power Receiver and Control Method Thereof

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also
contains, or contained at any time, a claim to a claimed invention that has an effectivefiling date on or after March

[] 16, 2013.
NOTE:By providing this statement under 37 CFR 1.55 or 1.78, this application, withafiling date on or after March
16, 2013, will be examined underthefirst inventorto file provisions of the AIA.

 

EFS Web 2.2.12
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PTO/AIA/14 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit contains a valid OMB control number.

Attorney Docket Number|SUN.LGI.417D3
Application Data Sheet 37 CFR 1.76
 

Application Number 

Title of Invention|Wireless Power Receiver and Control Method Thereof 
Authorization or Opt-Out of Authorization to Permit Access:

Whenthis Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph Ain subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIALfiling of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX)- Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization (WIPO), and anyotherforeign intellectual property office
participating with the USPTOin a bilateral or multilateral priority document exchange agreementin which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
andits related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application andits related bibliographic data, and (3) the date offiling of this Authorization. See 37 CFR 1.14(h)
(1).

 

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO accessto the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
applicationis filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s}

A. Applicant DOES NOT authorize the USPTOto permit a participating foreign IP office access to the instant
|] application-as-filed. If this box is checked, the USPTOwill not be providing a participating foreign IP office with

any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTOto transmit to the EPO any search results from the instant patent
[_] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant

application.

NOTE: Oncethe application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.

 
EFS Web 2.2.12
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PTO/AIA/14 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit contains a valid OMB control number.

Attorney Docket Number|SUN.LGI.417D3
Application Data Sheet 37 CFR 1.76
 

Application Number 

Title of Invention|Wireless Power Receiver and Control Method Thereof 
Applicant Information:
 

Providing assignmentinformation in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 4

If the applicantis the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
Theinformation to be provided in this section is the name and addressof the legal representative whois the applicant under 37 CFR
1.43; or the name and addressof the assignee, person to whom the inventoris under an obligation to assign the invention, or person
who otherwise showssufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46.If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventoris obligated to assign, or person who otherwise showssufficient
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WIRELESS POWER RECEIVER AND CONTROL METHOD THEREOF

CROSS REFERENCE TO RELATED APPLICATIONS

This application is a continuation of U.S. Application No. 15/673,763, filed August 10,

2017; which is a continuation of U.S. Application No. 15/195,390,filed June 28, 2016, now U.S.

Patent No. 10,069,346, issued on September 4, 2018; which is a continuation of U.S. Application

No. 13/658,116, filed October 23, 2012, now U.S. Patent No. 9,461,364, issued on October 4,

2016; which claims the benefit under 35 U.S.C. §119 of Korean Patent Application No. 10-2011-

0114721, filed November 4, 2011, all of which are incorporated herein by reference in their

entirety.

BACKGROUND

[0001] The embodiment relates to a wireless power receiver and a control method

thereof.

[0002] A wireless power transmission or a wireless energy transfer refers to a

technology of wirelessly transferring electric energy to desired devices. In the 1800’s, an electric

motor or a transformer employing the principle of electromagnetic induction has been

extensively used and then a method for transmitting electrical energy by irradiating

electromagnetic waves, such as radio wavesor lasers, has been suggested. Actually, electrical

toothbrushesor electrical razors, which are frequently used in daily life, are charged based on the

principle of electromagnetic induction. Until now, the long-distance transmission using the

magnetic induction, the resonance and the short-wavelength radio frequency has been used as the

wireless energy transfer scheme.

[0003] Recently, among wireless power transmitting technologies, an energy

transmitting scheme employing resonance has been widelyused.

[0004] Since an electric signal generated between the wireless power transmitter and the

wireless power receiver is wirelessly transferred through coils in a wireless power transmitting

system using electromagnetic induction, a user may easily charge electronic appliances such as a

portable device.

[0005] However, due to the thickness of each of a receiving coil, a short-range

communication antenna and a printed circuit board constituting a receiving side, a size of an
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electronic appliance becomeslarger andit is not easy to embed them in the electronic appliance.

Specifically, the size of the electronic appliance is increased corresponding to the thickness of

the receiving coil, the short-range communication antenna andthe printed circuit board.

[0006] Further, when an overcurrent flows through the short-range communication

module, it is difficult to effectively cope with the overcurrent.

[0007] Further, a magnetic field generated from the receiving coil exerts an influence on

an inside ofan electronic appliance, so that the electronic appliance malfunctions.

SUMMARY

[0008] The embodiment provides a wireless power receiver with a minimized thickness

by suitably arranging a receiving coil, a short-range communication antenna anda printed circuit

board.

[0009] The embodiment provides a wireless power receiver with a reduced thickness by

allowing a short-range communication antenna to be included in a printed circuit board.

[0010] The embodiment provides a wireless power receiver which inhibits an electronic

appliance from malfunctioning using a shielding unit.

[0011] The embodiment provides a wireless power receiver which breaks an overcurrent

by using a protecting unit to protect a short-range communication module.

[0012] A wireless power receiver according to the embodiment wirelessly receives

powerfrom a wireless power transmitter. The wireless powerreceiver includes: a printed circuit

board having a reception space in a predetermined area; a receiving coil disposed in the reception

space of the printed circuit board for receiving power from the wireless power transmitter; and a

short-range communication antenna disposed on the printed circuit board while surrounding the

receiving coil.

[0013] A wireless power receiver according to the embodiment wirelessly receives

power from a wireless power transmitter. The wireless power receiver includes: a short-range

communication antenna for performing short-range communication; a receiving coil for

wirelessly receiving power from the wireless power transmitter; and a switch for changing a

conducting state of the short-range communication antenna according to a reception of the

power, wherein the wireless power receiver opens or shorts the switch according to the reception

of the power.
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[0014] A method of controlling a wireless power receiver, which includes a short-range

communication antenna for communicating with an outside, according to the embodiment

includes determining whether poweris received from a transmitting coil through electromagnetic

induction; opening a switch which changes a conducting state of the short-range communication

antenna when the poweris received; identifying whether an amount of received poweris equal to

or greater than a threshold value; and shorting the switch when the amountofthe received power

is equal to or greater than the threshold value.

[0015] According to the embodiments, the thickness of the wireless power receiver can

be minimized by suitably arranging the receiving coil, the short-range communication antenna

and the printed circuit board.

[0016] According to the embodiments, the wireless powerreceiver can be inhibited from

being broken by inhibiting an overcurrent from flowing in the wireless power receiver and

malfunction of the wireless power receiver can be inhibited by shielding a magnetic field.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1 is a view showing a wireless power transmission system according to the

embodiment;

[0018] FIG.2 is an equivalent circuit diagram of a transmitting coil according to the

embodiment,

[0019] FIG3 is an equivalent circuit diagram of the wireless power transmission system

according to the embodiment;

[0020] FIG. 4 is a block diagram of a wireless power receiver according to the

embodiment;

[0021] FIG. 5 is a view showing an example of a configuration of the wireless power

receiver according to the embodiment;

[0022] FIG.6 is an exploded perspective and sectional view illustrating the wireless

powerreceiver according to the embodiment;

[0023] FIG. 7 is a sectional view showing an arrangement of elements of the wireless

powerreceiver according to the embodiment;

[0024] FIG. 8 is a view illustrating a top surface and a bottom surface of the wireless

powerreceiver according to the embodiment;
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[0025] FIG.9 is a viewillustrating one example of attaching a shielding unit onto the

wireless power receiver according to the embodiment;

[0026] FIG. 10 isa view illustrating one example of inserting the shielding unit into the

wireless powerreceiver according to the embodiment; and

[0027] FIG. 11 isa flowchart illustrating a control method of the wireless powerreceiver

according to the embodiment.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0028] Hereinafter, exemplary embodiments of the disclosure will be described in detail

so that those skilled in the art can easily comprehend the disclosure.

[0029] FIG. 1 illustrates a wireless power transmission system according to an

embodiment.

[0030] The power generated from a power source 100 is provided to a wireless power

transmitter 200, such that the power is transferred by electromagnetic induction to a wireless

powerreceiver 300.

[0031] In detail, the power source 100 is an AC powersource for supplying AC power

of a predetermined frequency.

[0032] The wireless power transmitter 200 includes a transmitting coil 210. The

transmitting coil 210 is connected to the power source 100, such that an AC current flows

through the transmitting coil 210. When the AC current flows through the transmitting coil 210,

an AC current is inducedto the receiving coil 310 physically apart from the transmitting coil 210

due to electromagnetic induction, so that the AC poweris transferred to the wireless power

receiver 300.

[0033] Power may be transferred by electromagnetic induction between two LC circuits

which are impedance-matched with each other. The powertransmission through electromagnetic

induction may enable high efficiency power transmission.

[0034] The wireless power receiver 300 may include a receiving coil 310, a rectifier

circuit 320 and a load 330. In the embodiment, the load 330 may be not included in the wireless

power receiver 300, but may be provided separately. The power transmitted through the

transmitting coil 210 is received at the receiving coil 310 by electromagnetic induction. The
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powertransferred to the receiving coil 310 is transferred through the rectifier circuit 320 to the

load 330.

[0035] FIG. 2 is an equivalent circuit diagram of the transmitting coil 210 according to

the embodiment.

[0036] As shown in FIG.2, the transmitting coil 210 may include an inductor L1 and a

capacitor Cl, and form a circuit having a suitable inductance value and a suitable capacitance

value. The capacitor Cl may be a variable capacitor. By controlling the variable capacitor, an

impedance matching may be performed. Meanwhile, an equivalent circuit of the receiving coil

320 may be equal to that depicted in FIG. 2.

[0037] FIG. 3 is an equivalent circuit diagram of the wireless power transmitting system

according to the embodiment.

[0038] As shown in FIG.3, the transmitting coil 210 may include an inductor L1 having

a predetermined inductance value and a capacitor C1 having a predetermined capacitance value.

[0039] Further, as shown in FIG.3, the receiving coil 310 may include an inductor L2

having a predetermined inductance value and a capacitor C2 having a predetermined capacitance

value. The rectifier circuit 320 may include a diode D1 and a rectifying capacitor C3 such that

the rectifier circuit 320 converts AC power into DC powerand outputs the DC power.

[0040] Although the load 330 is denoted as a DC power source, the load 330 maybe a

battery or other devices requiring DC power.

[0041] Next, a wireless power receiver according to the embodiment will be described

with reference to FIGS.4 to 10.

[0042] FIG. 4 is a block diagram of a wireless power receiver according to the

embodiment, FIG. 5 is a view showing an example of a configuration of the wireless power

receiver according to the embodiment, FIG. 6 is a exploded perspective and sectional view

illustrating the wireless power receiver according to the embodiment, FIG. 7 is a sectional view

showing an arrangement of elements of the wireless power receiver according to the

embodiment, FIG. 8 is a view illustrating a top surface and a bottom surface of the wireless

power receiver according to the embodiment, FIG. 9 is a view illustrating one example of

attaching a shielding unit onto the wireless power receiver according to the embodiment, and

FIG.10 is a view illustrating one example of inserting the shielding unit into the wireless power

receiver according to the embodiment.
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[0043]=First, referring to FIG. 4, the wireless power receiver 300 may includea receiving

coil 310, a short-range communication antenna 340, a switch 350, a protecting unit 360, a short-

range communication module 370, a shielding unit 380, and a controller 390.

[0044] The wireless power receiver 300 according to the embodiment maybeinstalled

in a terminal or an electronic appliance requiring power, such as a portable terminal, a laptop

computer, and a mouse.

[0045] The receiving coil 310 receives power from the transmitting coil 210 of the

wireless power transmitter 200 through electromagnetic induction. That is, if a magnetic field is

generated as an AC current flows through the transmitting coil 210, a current is induced to the

receiving coil 310 by the generated magneticfield so that an AC current flows therethrough.

[0046] In the embodiment, the receiving coil 310 may be disposed in a reception space

of a printed circuit board 301.

[0047] The receiving coil 310 may be provided by winding a conducting wire server

times. In the embodiment, the receiving coil 310 may have a spiral shape, but the embodimentis

notlimited thereto.

[0048] The short-range communication antenna 340 may communicate with a reader

capable of performing a short-range communication. The short-range communication antenna

340 may perform a function of an antenna which transmits and receives information to and from

the reader. In the embodiment, the short-range communication antenna 340 may be disposed at

an outside of the receiving coil 310. In the embodiment, the receiving coil 310 may be disposed

in the reception space inside the printed circuit board 301, and the short-range communication

antenna 340 maybe disposed to surround the receiving coil 310 on the printed circuit board 301.

[0049] The above configuration will be described in more detail with reference to FIG.

[0050] Referring to the exploded perspective view of the wireless power receiver 300

shown in FIG. 6(a), the wireless power receiver 300 may include a case 302, the printed circuit

board 301, the receiving coil 310, the short-range communication antenna 340 and the shielding

unit 380. Here, the case 302 refers to a case of a portable terminal, but the embodiment is not

limited thereto. The shielding unit 380 will be described later.

[0051] Referring to FIG. 6(a), it may be identified that the receiving coil 310 is disposed

in the reception space A of the printed circuit board 301 and the short-range communication
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antenna 340 is disposed on the printed circuit board 301. That is, the receiving coil 310 may be

disposed in the reception space A provided inside the printed circuit board 301, and the short-

range communication antenna 340 may be disposed at an upperside of the printed circuit board

301 while surrounding the reception space A.

[0052] FIG. 6 (b) is a sectional view showing the arrangement of the elements of the

wireless power receiver 300illustrated in FIG. 6(a).

[0053] In the embodiment, the printed circuit board 301, the receiving coil 310 and the

short-range communication antenna 340 may be inserted into the case 302 through the injection

molding. Further, as described above, the short-range communication antenna 340 maybe

disposed at an outer periphery on the printed circuit board 301 while surrounding the receiving

coil 310 placed in the reception space A.

[0054] Hereinafter, the arrangement among the receiving coil 310, the short-range

communication antenna 340 and the printed circuit board 301 will be described in more detail

with reference to FIGS. 7 and 8.

[0055] First, referring to FIG. 7, the printed circuit board 301 has the reception space A

in a predetermined area thereof. In the embodiment, the predetermined area may include the

central portion of the printed circuit board 301. In the embodiment, the central portion of the

printed circuit board 301 may havethe reception space having a polygonal shape, such as a

rectangular shape and a circular shape.

[0056] The receiving coil 310 is disposed in the reception space A of the printed circuit

board 301, and receives power from the transmission induction coil 210 through electromagnetic

induction. In the embodiment, the receiving coil 310 and the printed circuit board 301 may be

manufactured such that the thickness of the receiving coil 310 may be equal to that of the printed

circuit board 301 or the thickness of the receiving coil 310 may be less than that of the printed

circuit board 301. In this case, the increase of the thickness of the wireless power receiver 300

due to the thicknesses of the receiving coil 310 and the short-range communication antenna 340

is inhibited, so that the wireless power receiver 300 can be easily embedded in the case of the

portable terminal.

[0057] In the embodiment, the receiving coil 310 may be manufactured to have a shape

in match with a shape of the reception space A of the printed circuit board 310. For example,

when the shape of the reception space A of the printed circuit board 310 is rectangular, the
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receiving coil 310 or the conducting wire may be wound in a rectangular shape. When the shape

of the reception space A of the printed circuit board 310 is circular, the receiving coil 310 or the

conducting wire may be wound in a circular shape. Thus, the receiving coil 310 or the

conducting wire may have various shapes.

[0058] The short-range communication antenna 340 may be included in the printed

circuit board 301 and may be configured to surround the receiving coil 310. In the embodiment,

the short-range communication antenna 340 may be manufactured such that the short-range

communication antenna 340 may be embedded in the printed circuit board 301, and may be

configured to surround the outer periphery of the receiving coil 310 having various shapes such

as a rectangular shape or a circular shape. In this case, the increase of the thickness of the

wireless power receiver 300 due to the thickness of the printed circuit board 301 and the short-

range communication antenna 340 can be inhibited so that the wireless power receiver 300 can

be easily installed in the case of the portable terminal.

[0059] The wireless power receiver 300 may further include a shielding unit 380 for

shielding a magnetic field generated by the receiving coil 310. In the embodiment, the shielding

unit 380 may be disposed to cover an area occupied by the receiving coil 310. In the

embodiment, the shielding unit 380 may be disposed on the receiving coil 310 and the short-

range communication antenna 340 such that the shielding unit 380 may include the area occupied

by the receiving coil 310 and the short-range communication antenna 340.

[0060] In the embodiment, the shielding unit 380 may have a reception space in a

predetermined area thereof. A wireless charging circuit 375, which is place on the top surface of

the printed circuit board 301, may be disposed in the reception space of the shielding unit 380.

The wireless charging circuit 375 may include a rectifier circuit for converting AC powerinto

DC power, a capacitor for removing a noise signal, and a main IC chip for performing the

operation for the wireless power reception.

[0061] In the embodiment, the shielding unit 380 and the wireless charging circuit 375

may be manufactured such that the thickness of the shielding unit 380 may be equal to that of the

wireless charging circuit 375 or the thickness of the shielding unit 380 may beless than that of

the wireless charging circuit 375. In this case, the increase of the thickness of the wireless power

receiver 300 due to the thicknesses of the shielding unit 380 and the wireless charging circuit 375
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can be inhibited, so that the wireless power receiver 300 can be easily installed in the case of the

portable terminal.

[0062] FIG. 8(a) is a view showing a bottom surface of the wireless power receiver

according to the embodiment and FIG. 8(b) is a view showing a top surface of the wireless

powerreceiver according to the embodiment.

[0063] FIG. 8(a) illustrates the arrangement of the printed circuit board 310, the

receiving coil 310 and the short-range communication antenna 340 according to the embodiment.

The printed circuit board 301 has a reception space A in the central area, and the receiving coil

310 having a rectangular shape is disposed in the reception space A. The short-range

communication antenna 340 is embedded in the printed circuit board 301. In this case, the

increase of the thickness of the wireless power receiver 300 dueto the thickness of the printed

circuit board 301 and the short-range communication antenna 340 can be inhibited, so that the

wireless power receiver 300 can be easily installed in the case of the portable terminal.

[0064] Further, the receiving coil 310 and the printed circuit board 301 may be

manufactured such that the thickness of the receiving coil 310 may be equal to that of the printed

circuit board 301 or the thickness of the receiving coil 310 may be less than that of the printed

circuit board 301. In this case, the increase of the thickness of the wireless power receiver 300

due to the thickness of the receiving coil 310 and the printed circuit board 301 can be inhibited,

so that the wireless power receiver 300 can be easily installed in the case of the portable

terminal.

[0065] FIG. 8 (b) illustrates the arrangement of the wireless charging circuit 375 and the

shielding unit 380 according to the embodiment. The shielding unit 380 may havea reception

space in a predeterminedarea thereof, and the wireless charging circuit 375 may be disposed in

the reception space of the shielding unit 380.

[0066] In the embodiment, the shielding unit 380 and the wireless charging circuit 375

may be manufactured such that the thickness of the wireless charging circuit 375 may be equal to

that of the wireless charging circuit 375 or the thickness of the shielding unit 380 may be less

than that of the wireless charging circuit 375. In this case, the increase of the thickness of the

wireless power receiver 300 due to the thickness of the shielding unit 380 and the wireless

charging circuit 375 can be inhibited, so that the wireless power receiver 300 can be easily

installed in the case of the portable terminal.
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[0067] Referring again to FIG. 4, although various technologies can be applied to a

short-range communication protocol used in the wireless communication antenna 340 and a

short-range are communication module 370 which will be described below, NFC (Near Field

Communication) may be preferably used for the wireless communication antenna 340 and the

short-range communication module 370. The NFC is a technology for performing wireless

communication in a short-range through the bandwidth of 13.56 MHz.

[0068] The switch 350 is connected to the short-range communication antenna 340 and

receives an open or short signal from the controller 390 to be described below such that the

switch 350 may change a conducting state of the short-range communication antenna.

[0069]  Ifitis determined that the poweris received from the transmitting coil 320, the

switch 350 mayreceive the open signal from the controller 390 such that the switch 350 may

break the current from flowing through the short-range communication antenna 340.

[0070] ‘If the wireless power receiver 300 is charged with an amount of power equal to

or higher than a threshold value, the switch 350 may receive the short signal from the controller

390 such that the switch 350 may conduct the current through the short-range communication

antenna 340, so the switch 350 may allow the short-range communication antenna 340 to be

operated.

[0071] The protecting unit 360 is operated when a current equal to or higher than a

threshold current value flows through the protecting unit 360, such that the protecting unit 360

maybreak the current equal to or higher than the threshold current value from being transferred

to the short-range communication module 370.

[0072] In the embodiment, as shown in FIG. 5, the protecting unit 360 may include at

least one zener diode. The zener diode may allow only a current having a value equalto orless

than a threshold current value to flow through a circuit. The threshold current value may be

variably set and may be a limit value at which the short-range communication module 370 may

be normally operated.

[0073]|When a current transferred to the short-range communication antenna 340 hasthe

threshold current value or above, the protecting unit 360 changes the flowing direction or the

flow of the current to inhibit an overcurrent from flowing through the short-range

communication module 370.
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[0074] Referring to FIG 5, if the current flowing through the short-range

communication antenna 340 has the threshold current value or above, the protecting unit 350 is

operated. Referring to FIG. 5, when the current flowing in the A-direction has the threshold

current value or above, the current having the threshold current value or above flows into the

zener diode placed at an upperside of the protecting unit 350.

[0075] In a case that the current flowing in the B-direction has the threshold current

value or above, the same procedure 1s performed.

[0076] An overcurrent having the threshold current value or above flows through the

zener diode andis discharged as thermal energy. That is, the protecting unit 360 may inhibit the

overcurrent from flowing through the short-range communication module 370, so that damage of

the communication module 370 may beinhibited.

[0077] Referring again to FIG. 4, the short-range communication module 370 may

receive a current through the short-range communication antenna 340. Although various types

of communication technologies can be applied to the short-range communication module 370,

the NFC (Near Field Communication) protocol may be preferably used.

[0078] The shielding unit 380 may change a direction of the magnetic field generated

from the receiving coil 310. The shielding unit 380 may absorb the magnetic field generated

from the receiving coil 310 and may discharge the absorbed magnetic field as thermal energy.

[0079] That is, as the shielding unit 380 may change the direction of the magnetic field

generated from the coil 310 or absorb and discharge the magnetic field as thermal energy,it is

possible to inhibit the magnetic field from exerting bad influence upon any other elements inside

an electronic appliance to which the wireless power receiver 300 is installed. That is, the

shielding unit 380 can inhibit the malfunction caused by the magnetic field applied to other

elements.

[0080] The shielding unit 380 may include ferrite, but the embodiment is not limited

thereto.

[0081] The shielding unit 380 may be disposed at one side of the wireless powerreceiver

300.

[0082] Hereinafter, the arrangement of the shielding unit 380 on the wireless power

receiver 300 will be described with reference to FIGS. 9 and 10.
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[0083] First, referring to FIG. 9, after the short-range communication antenna 340 has

been disposed on in the printed circuit board 301, the shielding unit 380 may be attached to one

side of the printed circuit board 301 with an adhesive. The printed circuit board 301 comprises a

plurality of layers wherein each layer of the plurality of layers is spaced apart from adjacent

layers. The shielding unit 380 is disposed under the short-range communication antenna 340 or

the receiving coil 310 (not shown in the Fig. 9).

[0084] Referring to FIG. 10, the printed circuit board 301 comprisesa plurality of layers

wherein each layer of the plurality of layers is spaced apart from adjacent layers, the short-range

communication antenna 340 or the receiving coil 310 (not shownin the Fig. 10) is disposed in

the printed circuit board 301. Moreover, the shielding unit 380 is disposed in the printed circuit

board 301. The shielding unit 380 is disposed under the receiving coil 310 or the short-range

communication antenna 340. The receiving coil 310 (not shown in the Fig. 10), the short-range

communication antenna 340, and the shielding unit 380 are disposed between the plurality of

layers of the printed circuit board 301. While the procedure of disposing the short-range

communication antenna 340 or receiving coil(310)(not shown in the Fig. 10) in the printed

circuit board 301 is being performed, the shielding unit 380 maybe inserted into the printed

circuit board 301. That is, unlike FIG. 9, since the shielding unit 380 is disposed in the printed

circuit board 301, the procedure of disposing the shielding unit 380 may be included in the

procedure of disposing the short-range communication antenna 340 without performing the

procedure of disposing the shielding unit 380 at one side of the printed circuit board 301. That

is, as described above, according to the embodiment shown in FIG. 8, when the shielding unit

380 is inserted into the printed circuit board 301, the entire thickness of the wireless power

receiver 300 may be reduced corresponding to the thickness of the adhesive 303. Thus, a

separate procedure of attaching the shielding unit 380 is not necessary, so the manufacturing

process may be simplified.

[0085] Referring again to FIG. 4, the controller 390 may control an entire operation of

the wireless power receiver 300.

[0086] The controller 390 may change an operating mode of the wireless power receiver

300 into a charging mode or a communication mode according to a reception of the power. In

the embodiment, the charging mode may be that the wireless power receiver 300 does not

communicate with an outside through the short-range communication module 370, but receives
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powerfrom the transmitting coil 210. The communication mode maybe that the wireless power

receiver 300 does not receive power from the transmitting coil 210, but communicate with an

outside through the short-range communication module 370.

[0087] The controller 390 may change the conducting state of the short-range

communication antenna 340 by openingor shorting the switch 350. Ifa current is induced to the

receiving coil 310 in the state that the switch 350 is shorted, the controller 390 may open the

switch 350 to change the operating mode of the wireless power receiver 300 into the charging

mode. That is, if the controller 390 receives power from the transmitting coil 210, the controller

390 opens the switch 350 to inhibit the current from flowing through the short-range

communication antenna 340. In the state that the switch 350 is opened, if a current is not

induced to the receiving coil 310, the controller 390 may short the switch 350 to change the

operating mode of the wireless powerreceiver 300 into the communication mode. That is, if the

controller does not receive power from the transmitting coil 210, the controller 390 may short the

switch 350 to allow a current to conduct the short-range communication antenna 340.

[0088] The controller 390 may sense the current flowing through the receiving coil 310

for changing the conductive state of the short-range communication antenna 340. In another

embodiment, the wireless power receiver 300 mayfurther include a separate current sensing unit

(not shown) which can sense the current induced to the receiving coil 310 to sense the current

flowing through the receiving coil 310.

[0089] The controller 390 may open or short the switch 350 according to an amount of

power received at the wireless power receiver 300. This will be described below with reference

to FIG. 11.

[0090] FIG. 11 isa flowchart illustrating a control method of the wireless powerreceiver

according to the embodiment.

[0091] Hereinafter, the control method of the wireless power receiver according to the

embodimentwill be described with reference to FIGS. 1 to 10.

[0092] In step S101, the controller 390 may determine whether the receiving coil 310

receives power from the transmitting coil 210 through electromagnetic induction. In the

embodiment, the wireless power receiver 300 mayfurther include a detecting unit (not shown)to

determine whether poweris received. A detecting coil may be used as the detecting unit.
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[0093] In step $103, if it is determined that the receiving coil 310 receives power from

the transmitting coil 210 through electromagnetic induction, the switch 350, which changes the

conductive state of the short-range communication antenna 340, may be opened. Thatis, the

controller 390 maytransmit an open signal to the switch 350 to inhibit the current from flowing

through the short-range communication antenna 340. In the embodiment, whenit is determined

that the receiving coil 310 receives power from the transmitting coil 210 through electromagnetic

induction, the wireless power receiver 300 maybe in the charging mode. When the wireless

power receiver 200 is operated in the charging mode to receive powerfrom the transmitting coil

310, the current flowing through the short-range communication antenna must be shut off

because the magnetic field generated during the charging mode may interfere with the

communication between the short-range communication module 370 and the outside.

[0094] Then, in step S105, the controller 390 may determine whether the amount of

power received at the wireless power receiver 300 is more than the threshold value. In the

embodiment, although the threshold value corresponds to the state that the wireless power

receiver 300 is charged at 100%, the threshold value is not limited thereto and may be variously

set by a user.

[0095] Then, in step $107, when the amount of power has the threshold value or above,

the controller 390 allows the switch to be shorted. In this case, the wireless power receiver 300

terminates the charging modeand operates in the communication mode.

[0096] Then, in step S109, the controller 390 determines whether the current flowing

through the short-range communication antenna 340 is equal to or greater than the threshold

current value. In step $111, when the current flowing through the short-range communication

antenna 340 is equal to or greater than the threshold current value, the current flowing direction

may be changed. In the embodiment, the threshold current value may mean a limit value

allowing the short-range communication to be operated normally. In the embodiment, the

threshold current value may be variously set by a user. In the embodiment, the change of the

current flowing direction may be performed through the protecting unit 360. In the embodiment,

the protecting unit 360 may be a zener diode. If the current having the threshold current value or

above flows, the zener diode performs the function of discharging the current as thermal energy.

In this case, the zener diode mayinhibit an overcurrent from flowing through the short-range
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communication module 370, such that damage of the short-range communication module 370

maybeinhibited.

Although embodiments have been described with reference to a number of illustrative

embodiments thereof, it should be understood that numerous other modifications and

embodiments can be devised by those skilled in the art that will fall within the spirit and scope of

the principles of this disclosure. More particularly, various variations and modifications are

possible in the component parts and/or arrangements of the subject combination arrangement

within the scope of the disclosure, the drawings and the appended claims. In addition to

variations and modifications in the component parts and/or arrangements, alternative uses will

also be apparent to those skilled in theart.
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CLAIMS

Whatis claimedis:

1, A wireless powerreceiver, comprising:

a shielding unit;

a first layer on the shielding unit;

a wireless receiving coil on the first layer;

a second layer on the wireless receiving coil;

a first region disposed between the first layer and the second layer and vertically

overlapping the wireless receiving coil; and

a second region disposed between the first layer and the second layer and not vertically

overlapping the wireless receiving coil,

wherein a first distance between the first layer and the second layer in the first region is

greater than a second distance betweenthe first layer and the second layer in the second region.

2. The wireless power receiver of claim 1, wherein the second distance is smaller

than a thickness of the wireless receiving coil.

3. The wireless power receiver of claim 1, further comprising:

a short-range communication antenna on thefirst layer.

4. The wireless powerreceiver of claim 3, further comprising:

a third region disposed between the first layer and the second layer and vertically

overlapping the short-range communication antenna; and

a fourth region disposed between the first layer and the second layer and not vertically

overlapping the short-range communication antenna,

wherein a third distance between the first layer and the second layer in the third region is

greater than a fourth distance between the first layer and the second layer in the fourth second

region.
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5. The wireless power receiver of claim 4, wherein the fourth distance is smaller

than a thickness of the short-range communication antenna.

6. The wireless powerreceiver of claim 1, comprising:

a third layer underthe shielding unit.

7. The wireless power receiver of claim 1, comprising:

an adhesive disposed between the shielding unit and thefirst layer.

8. The wireless power receiver of claim 1, wherein the shielding unit has a

reception space in a predetermined area.

9. A wireless power receiver, comprising:

a shielding unit;

a first layer on the shielding unit;

a wireless receiving coil on the first layer;

a second layer on the wireless receiving coil;

a first region disposed betweenthe first layer and in which thefirst layer and the second

layer contact the wireless receiving coil; and

a second region disposed between the first layer and the second layer and havingafirst

separated space in whichthefirst layer and the second layer do not contact the wireless receiving

coil.

10. The wireless power receiver of claim 9, wherein the first separated space is

disposed on a side surface of the wireless receiving coil.

11. The wireless powerreceiver of claim 9, whereina first distance betweenthe first

layer and the second layerin the first region is greater than a second distance betweenthefirst

layer and the secondlayer in the second region.
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12. The wireless power receiver of claim 11, wherein the second distance is smaller

than a thickness of the wireless receiving coil.

13. The wireless powerreceiver of claim 9, further comprising:

a short-range communication antennaon thefirst layer.

14. The wireless power receiver of claim 13, further comprising:

a third region disposed between thefirst layer and the second layer and in which the first

layer and the second layer contact the short-range communication antenna; and

a fourth region disposed between thefirst layer and the second layer and having a second

separated space in which the first layer and the second layer do not contact the short-range

communication antenna.

15. The wireless power receiver of claim 14, wherein the second separated space is

disposed on a side surface of the wireless receiving coil.

16. The wireless power receiver of claim 14, wherein a third distance between the

first layer and the second layer in the third region is greater than a fourth distance between the

first layer and the second layer in the fourth second region.

17. The wireless power receiver of claim 16, wherein the fourth distance is smaller

than a thickness of the wireless receiving coil.

18. The wireless power receiver of claim 9, comprising:

a third layer under the shielding unit.

19. The wireless power receiver of claim 9, comprising:

an adhesive disposed between the shielding unit andthefirst layer.

20. The wireless powerreceiver of claim 9, wherein the shielding unit has a reception

Space in a predetermined area.
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ABSTRACT

A wireless power receiver according to an embodiment wirelessly receives power from

a wireless power transmitter. The wireless power receiver includes a printed circuit board

having a reception space in a predeterminedarea, a receiving coil disposed in the reception space

of the printed circuit board for receiving power from the wireless power transmitter, and a short-

range communication antenna disposed on the printed circuit board while surrounding the

receiving coil.
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