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A 3

pECrOTREIStS, B copper or gold sced daver 1413 bhaving w thickodss betwesn (00X and &1
micvoraeters on the adhesion layer 1412, wnd as electroplsied vopper or gold fayer 1405 on the

copper or gold sted laver IR0 e laver L0348 electroplited coppen an optivgal mickst

fnyer 1414 fornred by @ sulidble process or provesses, €8, by aw elegtro pimmw oy electreluss

plating provess ¢an Be provided oft the dlectropiated topper layer1 405, and an optiensd gold
fayer 1415 fonmned by a suitshle provess o processes, .., by an slectroplating g clecirufess
plating provese can b provided an the wicke! laver 14140 Opticoadly, each of the DRAM

chips {397 may contain another polymer 1418, such as g\cshi*s}isii?: or benzogyclabutene {BCH)

having » thicknsss batwote 2 sod 30 mivedmisters, on the redistribnarion dircuit ayer 1411 und
an the polvmer layer 1409, and openinge 1417 in the gai\zm@ laver 1416 are ovey e contadt
polis TS configured for wirebonding, of the redistribution’ ciionlt layer 18 §_‘ and the
contagt pobits. 1318 are & bottems of the openings 1417, Aliernatively, the polyoier fayer

T40% can beooimiued. The redistribution cirouly laver 1411 canthe provided divsctly on the

%

passivation fayer 3 and there iy e pofymer layer between the passbation layer § and e
redisiribution sircait faver 18EE Alipreatively, the padyorer dayer 1416 e b antitied and

therg fs no polynse zver over the redistribugion cirouit Japer 148

FOEI2E3] Figs 488 and 43U show fop porspeaive viows of the DRAM chip 1383

2

avcording to two embodiments.  Reférring to Fig 480G the contact points 1408 arearmnged
& center Hng 400 ofhe TIRAM clip 1192 parallel with g opposiie sdges 1582 and i'it}'?i}
of the DRAM chip,  ARernutively, referring to Fig 48R, the sontact points 1408 are drvangad
i e conter fines 1427 and 432 teft and vight sy froow the veater fing 1403 of the DRAM
ehip 1392, respectivaly, and porsiel serth the {oay opposiie odgss 13924 and 13930 of dhe
DRAM chip. The regios 18198 shown bt Figs, 488 and 48G coclosed by dot Hines indicates a
region of g op surface of the silicon sowdennductor substrate § i whith the off-chip drivars dr
recabvers 43 see provided, that is; thers can be offohip drivers ot receivers 42 at 3 horizontal
plane Iower than that of the contiot polrgs 1408, and exch of the offvchip drivers o reeivers
43 s-connected to and positionsd close 1o one of the pontact pointy 1408, sy shown o Figs.
SECARY and 4RHGERK.  In zdasy, there B po pifchip driver or ¢ reneiv ervertically under the

3

seatact points 1408, a shown s Pigs 480, “{’, 488 aned 383, Povexample, the offvchip deiver
or reneiver 42, 85 shown b Figs. 480 and 488, & a1 8 hotizantal phoe lower than that of the
sontact peint 1408 conneeied o the offohip driver wr ravelver 42 and has @ horigontal offsst
freaw the corger of the contant point 1488 by a range fro 30t 250 mdcromuetery, with the
comtact pointe B3O8 shown bn Flg 488 arranged v fwo depter Hines 1431 and M22 ER and

481
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vight sway from the cenjer Hoe 1403 of the DRAM chip 1392, ssprotbvely. Also, when the
contagt points 1408, as shown in Fig 48Q wre awanged in e corter Hae 1403 of the DRAM
ehip 1397 pavalie] with two opposite edges 1392s and 13928 of the DRAM ghip, the offchip
driver or repsiver 42 at s horizontal plane lowses than that of thy contaet peint 1408 ponmected
io 3he offchip driver or recciver 42 may havs a horizontal offeet p from the center of the

contagt paint 1408 by a range from 30 10 250 meiceornetsss, as shows in Figs 48H and 48

[81284] o another Sase, thers oxn be offohip drivers or recnivers 47 vertivally odsr e
contact points 1408, As shown in Fig, 4BDY and 48F, the contact painty 1OOR can be vertically

aver aod canase ted to the wifohip delver orreceiver 42, with the contest poings 1808 shown in

Flg. 438% .maﬁcvd fov pwn oo Hres 1421 and 1432 foft angd right away from the vater fing

F403 of the DRAM oiip 139 respeciivdly, and aseidth or dizmeter U of the opening 1407 in

4
V]
pog

the passivation ey 3 oan b ible, and, for syample: can be between 8.3 guad

20 misrometers, and proferably hetwesn (.5 and 3 miloronvalers. Alan, WhSn the Contast paiats

1408, asshown lnFig. § 8& areareanged In 2 conter Hoe 1403 of the DRAM clip 1382 paralied
with 1o oppasite edpss 13920 avid 1382k ofthe DRAM ohip, the contast polote 1488, as
showay iy Figa, 437 and 48K, can be vertigally over and sonpented to the offchip driver or
secetver 42, ahd @ width or diamser D of the opentog T407 iv the padsivation lyer S can beas
smadl zs possible, angd, for exampls, can be between 0.7 and 20 mivrometers, and preferably

Serpvieen 8.9 and S mickometers,

U185 Reforringio Pigs. 488 and 48Q the digsoce s between the loft srright edge and
the peater e 1403 of the DRAM ¢idp 1382 vy range from 150 and SO0 micrometers. Fowr

3

of the eight memory banks 1404 sz at the lofl aide of the region 1419 sad the othey four of the

eig@ﬁ rmenory banks 1404 are wtthe right side of the raglon 1419, Referrdng w Fig. 48 the

istribution sircutt Yaver 1411 cun e patierned with multiple redisirtbuted waees 141 ta each
sonnseting ong of the contadt pwms 1408 16 obe of the contant points 148, condigursd for
x\*.im_&mndiszg, arvanged in g Hos close to the edge 13924, Altematively, refurning we Fig. 488,
the redistribution ool laver 1411 can Be pattermied with muliple redistibuted waces Tdla
gach convecting ore of thy contact point 408 1o one of the vontact points 1418, configured

&

Sy wirstonding, arranged in tvo Hogs olose to the edge 13838,

IBEINE] & plarality of the p:e»mux%y deseribed. DRAM chip 1 1302 as Hustrated in.
Figs ARR-48K can be stscked.  Por exiangde, there codd be e, eight sixtean of ity 1w
of DRAM ohips 1392 sre stacked, as é::ss;-ihﬁ.{i balnw
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FIGE8T] Reforving to Fig 484, the botonmnst DIRAM chip 1392 san be sountad onla
the BOA substraie 1391 by adhering the silicon semiconducinr salwtogs of the botommost
DRAM oiip 1383 10 the fop side of the BOA sebsrate 1381 oslog a iy 1420 of w ghee
material, such as 2 polymer or an epexy-based saaterial, withoa thickoess between | sod 80
nvieromistens. The dpper DRAM chip 1382 can by mrounted onte the fower DRAM chip 1392
by adhering the silivos sebatrate | of the wpper DRAM <hip 1382t the top aile of the fower
chip 1382 wsing anathsy film 1420 of the glue material The control ohip 1996 can be mobated
onto the 'togkrmst'{};RMer' chip 1382 by adbering the contre! ohip 1999 o the wp side of the
fopirost DRAM ohip 1392 usisg another filln 1420 of the ghed material, The gpper DRAM
ship 1393 b a right portion overhanging the lowsr DRAM chip 1382, and the lower DRAM
chip 1392 bas & leR portion wot vertically Grdder thy apper DRAM ehip 1392, The apper
DRANM oty 1392 bas v Jeft sidowall recessed fron that of the fower DRAM ohip 1382, The
wirsbonded Wwires 1384 cach may have an ond bonded with the contact puint 1418 of the apper
DRAR ohip 1392 oo the soriac point 1433 of the sontrol citdp 1996 and snather s bonded
with the contacy polnt 18 of the fowsr DRAM oidp 1392 or with a metad pad 13839 of the
BO A sabstrate 1381, Purtioularky (ovase the wirchonded wives 1384 are popper wives, the
wirchonded wives 1394 gach may have an dnd bomded with the elestroplated copper layer 1443
of the upper DIRAM chiip 1392 oo with copper of the contast point 133 of the contcd chip
1996 and another end bondsd with the elestroplated copper layer 1305 of the ower DRAM
chip 4392 w with supper of the meotdl pad 1399 of the BGA substrate 1381 fncase the
wirebonded wires 139 are gold wires, the wirebonded wires 1384 sach nay kave anvond
bonded with the R;sw‘»r oof adisnimeny layer 1407, tie slociroplated godd layer 1408 or the gold
fayer 1418 of the upper DRAM chip {382 or with geld or alominum of thy oomtact point 1432
of the control tidp 1996 and annther ond bonded with e spitterad alunumm layer 1402, the
slectroplated gold Iaver 1405 or the gold tever 1415 of the lower DRAM chip 1392 ob with

gobl ofthe meral pad 1398 af the BGA substrate 1391,

o

HBI2E8] The praviously described module 137 shown in Fig, 374, 1R, AC, 3TE, 284,
IRW, 380 or 380 may inclhude ondy one processor unit 303 ondhe subeteate 36T or BGA
aubstrate 307, Alersatively, the madule 137 may nelude a phyrality of the processor ubit 303
on the substrate 30 ar fﬁm substrate 302, and the way © assembly ¢ither ongof the prosessor
units 303 and o design the ctrouit of sither one of the processes unlls 303 can be refercaned o

as either ore of the ways w avzembiy the prosessor uait 303 shown d iy, 37A, 378, 37C,

463
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T, IBAL IR, 3RO or 8D and to desiyr the circait of the processar unit 30T chawn i Fig
39A, 39, 391 or 391,

{RUIE3 For cummaple, the module 137 may nchile thre provessor gnlts 383 on the
substrate 391 or BOA substrate 302, The chip 313 10 one of the protessor anitg 303 can be g
sentrsbprocessing-unit {CPU) ohip dasigsw& by xB& arohitenture or degigoed by nen x88
architectires, e ¢hip 33 in anathey e of the processsy wolis 303 oan be 8

sraphice-processingumit {GPL ohip; and the oiip 313 in the sther une of the provessor anits

303 dan be a1 basabund ohig

BI388]  Alormatively ke madule 137 may include two procsssor uails 303 on the

substniie 301 or BOA substoute 302, The chip 343 inong of the prochssor urits 303 can bea

systera~on ehip (SO0 nchiding v wraphivs-processingunit (GRU) circuit ok, a wireless

’h

foesd arcd refiverk {RLANK) oirouit block and s centraboprocessug-an (CPLY cirsuit bluck

designes by x86 srchitecture or by non 288 archilecturey, and the chip 313 in the other one of

the processor units 303 can be a haseband chip,

{OBI2MY Abvrnatively the modale 137 may include two processer uniis 303 on the
substrate 301 or BGA substeate 302, The ohip 313 thone of the processor walls 303 can bea
systersenn ohip (SOOY dncluding s baseband ofroull dlock, 3 wirghesy focal wex nstwerk
CWLAN) ciredft block and 2 sebtral-provessing bt {CPL sircait blosk desigoed by 386

aschiltecture or By non s8E architestares, snd the ohip 313 do the other one of the procsssor

L’K

pits 303 van be @ grophiva-processing-unt (GPU chip.

HOBLINEY  The proviously desenibed motuly 137 shows m Fig. 374, 37E, 370 370, 284,
FEB, 380 or 3813, the proviously desoribad ohipepackage moduls F8 ahowa in Fig 364, the
prasaoushy ‘deserited oldpepuokage module 1183 shown in Fig, 388, the provivusly desaribed
chip~paciage madule 1185 showr in Fig. 368 ,i‘ti}&- previousty described chip-package modde

vipusly described semivondimtor ohips shows in Figs

Poce

{18¢ shown in Fig. 360, the pre

{'{.

HALRET, e previoualy deseribed semiconiductor s:-i‘si;y out. from the previsusly deseribad
sesmivonditor wafer 10, and the provivusly Guserdsed ohly package inchiding the praviously
deseribed semicondiditor chip dut fom the pieviousty dessribed semiconducior waler 10 tan
e uaed for # telephone, a sordless phone, & mobile phote, a smait phots, ¥ nethook comiputer,
» notchos compater, -a digital caoera, & digital vidon camers, a dighal plesre frame, 8
personal digital wsaistant {PDAY, & pocket personat computer, s portable personst computer,
lectronic hook, & digital book, = deshiop conpaier, & tablet o slate compatan, an antonotile

454
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2

ectroanic product, 3 mobile ornet devies (MIB), a mobile television, 8 prajectar, a mobile
prajeciar, RpIos profesion damartpraipeie, 8 30 videe display, 3 30 felevision (38 TV, 3 33
video gamws player, 2 mobile computer device, 8 mnbile compuiphone {abin calied piobile
phonepuier pe mobile personal computer phore) which fsadevice or a system combining and
providing furctiony of computers and phones, or 3 bigh performance andivr fow poser

gomputer or sevver, Tor waample, used for cloud computing

18612931 When the module 137 shown fn Fig 374, 378, 32C, 370, 58A, 188, 3C
3885 is used for the mobile 'smn;&upham, the menory size of the mass dorags ;xs(mdui by the
wirshonded stucked memory BGA packege 138 ¢ larper than 4 gipdbytes, Such as batween 4
wigabves and 1 irillion botey, and the manary sae of e mas menery provided by the

stacked DEAM BGA packape 139 I larged then 100 degabyies. such as betwsen 100

&

megabytes and 356 gigabytes, wd prafirably betwesn 256 megabyisy and 54 gigabytes,

HBOI3SY  When the module 137 shown in Fig 374, ITR, 3720, 37D, 384, 38R, B8C @
38LF fs nued for the hinh aer&;rmmc andior-low power computer or sctver, the 31 viden
displny, sueh as 3D television (3R TV, or the 3D viden g Playey, and the ligh performanse
saddor fow pawer ooy puter or server, for ouampls, fan be seed for sloud coreputing, the
maemors steeof the mass storage provided by the wirshanded dtucked MEITY BGA package
138 45 hwger thao 8 ghgabyiss, such as betwesn 4 glgabyles-and 138 ms{m ey, and
sreferably between &4 gigalivies and 1 wifion e, and the memorg sizn of the aiain memsory
provided by the stacked DRAM BGA package 139 1% larger Tan 288 me 3&%’}3&55, such as

betwasn 258 megabytes dnd I irilflon betes, and proforably betwesn T and 256 gigabytes.
3 ¥ PY 8 ¥

{OBI295]  When the madule 137 shown in Bige 3738, 378, 35¢, 371, 334, 38R, C or

3803 i oused for the molile com;mp'imm, the cashe memory ¢hip 310 can be 3

dynarm ie-TandOm-aue eSS TREmDTY {DRAM) ship,. 3
synehroneae-Synem L randOI-RUDSS IR EIIDEY LSRRAMY ohip S &

statisticrandomacossssmeney {SRAM) oiip, s0d (e menory stzeof thecache memory ehip

et
ot
5
[
E

betecen 1D megabyvivg and 32 pipabutes, avid priforably betweer 100 megabiyies and &

IBEI3%6]  When the module 137 shown fn Pig 374, 378, 37C, 3"2 L ARA, WE, 3 C e

\o
38 is ussd for the high performance andfor Jow power computer or server, the 3D video

display or the 3D idso pame player, the cache memory chip 31E can be a2
dynamic-randomeacegssmermary (DRAMY cidp, & statisticrandomeascessmemory (SRAM}

463
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X 3

chip or & synchronous-dynmtc-rmdonactese-nemory (SDRAM) chip, and the memary size

i between 10 egabytvs el 30 glgabyles s preferably
between 100 zrmgﬁ%\x aved 4 pigebytes,

1397 The module 137 shown in Fig 374,198, 37 3‘?{32 JRA,3RR, ARC or 3RO, for
example, can by provide for a Ngh perfeomanes videe display, sspeuially for 30 viden displyy,
aidcan be vonnedted 1o @ nesit (Duibin) video dlsplayor ineaitys (halltin 30 video disphay,

wr oun he conneoted o an external 3R video display, sech @ 3D TV oo 3D video game player

FOUI298]  Adernatively in Flg 37A, 37 37C, 370 384, 388, 380 or 38D, the ¢hip 313

miay bea memury olip, such ss synchronous-dnamic-randoor acsse-meraay {SURAM} ohip,
statisticrandom-aconssmemory (SHAM) ohip of dynamisrandom-adonsvmesmty (DRAMY

ohip, whike the ohip 311 may be a-oeptrabprovsssingunit {CRL) oiip designad by x86
architesture, a sentral-procesaing-unit (CFU chip dadgosd by now 88 architesnrgs, such ag
ANM, Sirong ARM or MIFs, o baschand ohip, & grapbios-provessing-unit (OGP ok, 3
digitalsignabprovessing (D8P} obip, o wirsless losal arsn petwork (WLANY hip, 8
glabal-posttioning-eystern (GERY ohip, & bluvioath chip, 3 aystom-on chip (800) inshiding 8
sraphica-prosessing-untt {GPUY cirenlt block, 8 wiveless focal srea setwork {WLANY clrcal
block wnd 8 conab-provessingrunit (CRUY eirouit block o desigred by 86 srehiiveturs. or by non
x56 architechwres, but ol including wny busebardd clrenit bonk, 3 syaenvon ehip (8O0}
rcloding » baseband cirowit blogk, @ wivekess logal wica setwork {WLAN} olrouit block and 2
cerurab-processingunt (CPLD civeuit bloek dwgrsct} by x88 aschitectwre or by non 288
archdtentvres, bW not inchading any graphleaproce it (GPL) eircul] blook, 8 systersdn
chip (RO ineluding a dasshand circuit blogk, 2 g\sze;sh§c§~mﬁce§§§§ig»\sné§: {GPL alecult blesk
and 2 centrgl-procesaing-unit (CPL) deelt block desighed by <86 archiicotun wr by non x86
architectires, but aot including any wircless fowal ares nei\\mn\ {WEAN) oircuit blogk, a
AR s:}'xi:g £RO0) oloding 3 basthand cirouit block es‘m% # wiveleas loval drea noiwork
{WLANT stecnit block, but oo Insluding sny graphioy-provessing-arat {GPU) clrolt blogk and
Ay c&mraiw;?rm:e). ngeunit (OPUY cheult block, 8 sys stenveon ohip (SO0) ncluding @
sraphice-provesgingunit (GPLI cirowit block and 2 wireless local avea mebwork {WLARDG
chrendt bloek, st not Bwloding any baschand clrcult hlock and amy sentrabiproosssing-un®t
{OPLY ciecnit hlock, @ systenp-gn ofifp (800) nchading o graphiceprocssslng-unit {GFU)

1 elreuit blodk, «

cirpent bloek, & basebargd chouit %iozk S fi!gnqia signab-processing {DRP

wireless focal geee network QWLANY cireuit blek asd a contrabprosessing-unit {OPU} cirouit

o]

siock disigred By k88 scchiivoture or by non 86 architecuges, e 3 <hip including &
3886
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central-pog sing-sm§t P cirmuit blocke & blustooth cwcuit bhsk, @

globsl-pusitioning-aysiem (GPSY orecul blogk, 8 graphics-processing-wmt {GPUY strast blaek,
& baschand cirouit blogk, @ digitabaignal-prodessing (DEFY circpit block, aadder & wirsless
loeal area neowork (WLAMY shast Slook, §t & aoted tha this arhdtonbiue wan e aleo

designed with the sircudes ilustemed i Fig, 384 39, 3T ar 304

JRBI298T  Avcondingd

benefits and advandages pver provious techrigues

Yy, aspesty and embodiments of e proseat disclusurg can provide

[O01300] The- conyponents, steps, foatures, benefits wal advantages that have been
dlsomaed sy merely Qlusirative, None of them, oo the discussions refating & thew, a5
tended 1o findt the scops of protection 1 any way. Numerous other embodimenis are alsp
seonempleted,. Thess inchsde smbodiveres that have fower, sddiviona], sadlor differsns
sravponsnds, steps, foatnres, benafis wod sdvantiges. Thise dlswindlade erhodiments in which

the compaonends sodior staps are aranged andfor ordered differently,

JOI36L] by reading the present discloswre, ooe skilled in the art wilf approgiate Gt
srobodiverss of the proverd disdlosurs sun b implemented in or faeiliated by computer
hardware, software, frorwars, or aay combinations of such, and over ene or more networks.
Suliahle software can Bulude wmpaieereadable Y machine-rendable insructons for
pevforming wmethods and techaiges {and portions therea) of designing andior controiling the
fabrication of ship structures i ascordance with the present disclonge. Any suitable sofware
langusge  {machine-dependent  or  machine-ndogendenty sy by uilidal. Morsovey,
emboinents el the present discloturs cuny be incladed dn or darmied by varivus signals; .8 a8

transpitisd over & wireleaa RF o iR commnnivations Bak or dewndoaded fram the Intornst

joeiaas Usless oiherwise atated, @ weasuroments, valves, ratings,  positions,
magnitudes siges, sndother specificationg thatsre st fortlyin thisspecifioation, inchuding tvthe
clalma that follow, are spproximue or ola vomingl valug, and rotnscessweilyexeet) they are
infended 1o have a reayonabde range that s songisters with the fanctions to which they relate and

with what iy ousiomiry in the xt i $hich they pertain,

10013831 AN articles, patents, patont applications, aad other publications whitk have been

eited in thiy disvlosure avg hevelyy ingorporated hersin by mferenee.

e

&67
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IR0I34L  Nothing that has been atwied op filestrated §s intended or shunld be idsrpreted
sause wdudication of spy component, stop, feature, objeel, benafil, advantage, or equivalent tp

the public, regardioss of whether |t e reciied in the elaim,

[003308)  Thescopeofprotestion s Hmited soledy by the olatms. That scops s intended and
shouid be interpreed 1 be as broad ¢ i ndnsistent with the andinary meaning of the langeage
that is used in the clabms when interpreted i Hght of thiv speeitioation and the prosecution

famtory that Tollows ardd 1o encompiss all strovhural and Rinationad equivadents.

468
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LIS
What v chibmed i

fo Sohale cumprising:

a substraty;

& prosesor oEn wrsaid sabstrate, whorein sald progossor andt comgerlses a it cache

sy ohip over sakd sobutrate and @ process ohip over said firet ool wmemany ohip,

whergtn seid find gache momory oltip s connected W said processor ship through « plurediiy of

mrcrobanmps betwsen sald first cache momory ¢hip aad sad oo

betweerrs neighboring feo of said plovality of nuorebanpes i smatior $on 60 nucromoters:

@ sy sovage on seld substrate, whoraln sod mass stovege comprisess St swmors clip
ot s sihwtrate sud 2 second myornory Gy oved saad Tt avessory olip, whereis said Seat
menuay oy v connected i said secosd mentory chip through st least wiie St wimsbondad

W)

A Ml memory on oswd subsinge, whersly seid naln momsty st

drvonpde-randonrasoossemory. ohfp oy said o sebstate sed w0 second

dypaicrandam-acosssanginry chip ower skl Tt dynamic-randomacios-momary chip;

and
3 coimestor conneried 1o sard subsirats

5

2. The modude ofoleim 1 ool the medoie & implamented @ compidon & mo

Qo ey
ble phongy

2 mohile compaphone, & camern ap dectronie book, & dighal pictre Frame; an antomobile

clectronie produet, & 3 video dipliog a 3D wlovision, € 30 vidoo game plaver, & prokotor, or

a servar wad for clond compisting

3. The modde of clum L whorchn sald protessor ohip somprises. & contrabprovessing-umt
0P cireait bloek distond By <86 architedture o by won AR aichictoes, a

grapshics-proce

sing-unit {{3?’{.}'} et block, 8 besebaad  chou@t blegk, s
dighalsignub-processing (DEFY cirenit bloek, ov o wireless Tocal sres serwarll OWLAN Cioult
Biank,

6%
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e

4 The module of gladm 1, wheroin soid peocomor vhip oomprises. a-cepirebprocessingunit

2
&

{OPTY olup desioned By &S arehitectars or by non X388 wokiioctes,

sor ohip somprises w systen-nn oldp (SOC)

5. The meshde of chany 1) whervin sabd o

5

Commprrising @ buenband Clrcul block, 3 wirclves Tocel wren notwork {WLAK cinutt bk wnd &

&

centralprocessing-urat GOPLL choult block designed by »86 sechucstre v by son 36

wreltiocturs, bl w0t conprisiag vy gruphios-praceseing-uad (GPLD steowit blogk.

& The modely of chim 1, whemin id Bt cxehe oomory olip comprises a
drvasmierandon-ascoss - DIImory {OBRAMY olng, #
sspchronogs-dyaanuc-randontageess-nRmaore ENDRAM) chipy of 8

static-nandorn-aonesi-memory (SRAM  ehip

T The module of claim {, wheredn said first coche nromory obip bes @ momsny sies botwaoen

Himepsbytosand 32 gosbveg

A The module ofelaim 1, whoveln sabd Hirst caghe momory ohip & conngotad 1o said sebstrase
Hhrough af losst bue sedod wirchonded wirg,

8, The pudule of clator 1, wherotn said fiost cache pomory ohip comprists 2 stliow substvate,

2
J

& plapality of duoighstlicon ving 1o said silicnn subsivate; » botton schang at @ backsyde of

o sdsirate and i sid plocddity of tropgheilicuiviag o fisst divlectsic Byerover g

SAC
oy side of sad sificon substrate, & Seat metal over over sakl v diskeotrio e 8 seoond
diglectric 1&3«'@: aver said Thet metal lever 8 sevond anetel Iaver over said scoond dislectric

wation layer oser said top side of sl siloon substeme, over seid st and

sevond dieleotrie Tovery and over sald firstand second metal lagers adicrein dach 0fs plasadity

of opewings in aaid pestivation fayer 8 sver grsspective one of a plaraliy of contact podnts of

ped

sid seoond motdd liver and sad plurabioy of contect pody 8at bottoras of said phoslity of

a;}eninms. wherein said plasidity of ndorobumps 35 cotnweted W sl pluradity oF Contay pais

T

thiough sadd pherality of dponittgy whordhn seld bottomt schonme cotmpriids’ « dwial bonip

hotwesh said Wbty substride and wad Substraty whiteln s finst cache weniory chip &

sonmected 1o vatd aubstrate thrugh said pstad bamp

474
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P

PO The modude of olsim 1, aderan s

dynmricrandonagosss-nmmory {ORAM) ¢hip.

s

ISR THIC R R Y

oy

TE The module of ol 1, whoersin sxid prseg

ooy chipover said proosseor Sy, whoratn xaid seoond ¢

,«

o said processar ehap,

12, The modude of claim 1, shurcln sedd seoond wiomory chip bas & tight postion ovirhengir

1ady
iehy

sadd dirst momory ohip, and suid fest momory chip Tws

spcond msey ohip, whiceln said second g

1

of said fest momtony ohiy,

e

L The modele ofolas 1 Buther cony

of cluim 1 owhershy said fer

1, The modale

strate, w st &
sover satd fiest disleorie laver, a second digloot
’:

arotal laver over sl sevond diloctrie

subsiraty, over sald Hrstamd sesond i’}i{?i{f@ti‘i{t E

< angd aver

whereln cachaod 3 ploralivy of vpordnye do said fost passivalin

a phaalinvoef sontact poats of said 5

-
BES,

gty of ssul phoality of opest wheret ¢

chip compriey 3 sepond stlioon adwsivde & plashty of e

sitivon substrade, 3 botlenn scheme at @ backside of

9959

phirality of !}n‘mxgi tcon viaw, 2 hird diskerio ia} oF (Ve

sabatrate, a thivd metal Tayor o

thurd ool fayer, 2 fowrth ot Jager over said Stk

fayar over aakd oy side of saad sovond silicon

favers and over satd third aad Boords metdd kyers, whorsin
metdl butp betegen wiid sooond ailloon
fvnamic-randomeactass-memory oltp, whordin said nsesat I

g?s'iismiix‘;y ef contact pobgs %.‘hms}gs‘z O

of said ph

471

W first woevioey dlp omprise

arory chigs s whdt s

e Javdy over said fed et

wl sncond dynminio-rasdomeace

sheleotvie faver snd o sovond passiv

oF B

alsatrade, ove

havaltdy of npenings, wherein

POTAURIGHA2TOM

28§

¢ Hash owmoryehipor a

wilor ovnpuises ¥ sesond cache

cache sty ohip 46 connentad

;(

portion not vertically under sudd

AR

sidwall rovessed frooe tha

substraie
dyngie-randonracossi-memory Thip cotaprises

W fiest wioon wbsivide, ¢ Bt petal e

aver, a sosond

sver gy said Brst sibioon

saied fiest and seoond meidd vy,

ndryer i over g repetive e of

connd mptal Ryon sud seud phaality of soptet potnis B @t

STERTY

39@1%113»0{% wiws bt xaikd seoond

said seeond silicon subetrate and wmosaid

& top side of sald second sthioon

oarth dislectric Javer over suid
1 Gtiod

sad theed and foanth divlestie

said bottom scheme comprises

subetrate amd

by B comacted « gue ot said

sadd sboond
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shynsmicerandon-acess-mory ship is cumeatsd i sad fiess
o X

dyrmic-randomAaccms-memory olip throwgh said meiad borep,

1S, The mushole of glabm 1, wherein salid connogtor s usad Ror cinpocting to s ohargey, s gspe

g

Ry, 8 ;\;\i&v ar atplovision

18, The nmdule of ol 1, whorein

o«

i ConBNclor omprises 1 universal sorial bus (LISBY, ¢

o CHIDMIY, o

HepbaPort, an IE

high-deoflaltion mulimedia atoy P304, or ane opticdd

P2

SOfest,

17, Theomodude s vlairn L whircln setd St oache meinony ohip comprises & fust motal pad, &
seoond metal pad, & tesdng interface clrenit having o fing vode connected to said first mstal

pad, & fovt pter-chip buffer conpested W aaid v metd pad and © aaid et node of said

o nesde connedtnd 10 8 second node of

wsting Interface chroul, an offchip buffer having o B
sadd fosting baorface chroait and & second pode conrented &y suid seoond metal padoand s

aff-chip alootro statio discharge

SSE eirenit cosreried fooseid seeond node of sard offchip
haffor and o sid ssoond weed gad, wheratn one oF asid plovaliy of sorsbaops 8 onsaid

firstonetal pad, wherein 86d one of sd pmrdas st micm‘mm;.\. is cireetd o anid e

wrtor-chiy bulfer and iy said Bt node of sald tovting werface civouit through said st v
prasd, whorein sadd sooond rowtal pad I nist connpetod vpwsads to sald procossor ehip trough
vy atiorobemp betweon said first oxole rocousy chip and sabl procsseor ohip,

18 The module of slabm 17, whorsin said offolip buffer copdprises 2 fist NMOS trags

and sad Hvst ant

sr-chup buffor comprises @ second MMOS srowkton wherebn g raiio of &

physical chanuel widih 1o 3 physical chennel longth of said it NMOS tansistor s greater

than a ratle of @ plosical Cliasme? widthy 8 @ physiea? chamel lonptle of sid seoond NM

fransision bywors than 3 thaes,

19, The module of ¢laim 12, wherom sidd procossor chip comprises & third mote! pad and 8

socond hdorchip bidfor connected 1o sald thivd moetd pad, wherein 88 ope of said plaslity of
ol i bebwesn sald Test and thind wctad pads, whevoln said ot of said phaality of

prcrobdmps v conmestsd W swd second rerclap. Bufled drotgl sed durd wetad pad,

e

whersis zaid Srst inter-chin baffor & coscted o said second oterclip buffer through, in
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suquinnee, said fint metal pad, sakd one of said phoality of microbempy, and safd thivd patad

The of ¢l 19, wherein there & no electro statie dischurge (RS ohoeit
counestad o wpath botween said S interchip boffor sad seid second tescdip buffer
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AMERNDED CLAIME
8

fecaived by the Internations) Bureay on 10 Gl 2810 110072040

r?

What is olstimed i

1. {Comently Amended) A ohip package comprising

8 first oluip;

# seennd chip vertivally sver said Sowt ohip, wherein said second chip coraprises 8 silicon
substrate and 2 mstal {ntercmwient in o fheough-silicon iy passing throwgh ssid silicon
substrate;

& fst metal bump batweoen said fingt and second ohips, whereln 8 haffer of said second
chip is connested to u bulfer of said fest chip Hough sald first wistal bunyg, whersin sn
output espacitancs acen From seid buffer of sald secund chip is amaller than 2 pF; and

& second metal bumyp between aaid frar and sccond ohips, whevsin seid nustal

indetvonnent 1y conneoted to sald Gest ship Gwough said sscond metal bumgp.

2. Qurrenfly Amendsd)  The chip package of clalm 1 fiether comprising an wnderfil]
betwesn sald frst and second chips, whereln sald underfill enwloses =aid first angd second
etal bumps,

A (Comently Amended)  The ohip pankage of dlaim 1| further comprising » thind chip
vertically dver ssid ssoond chip, and o third netsl bunyp betwaen seid second and thivd cltips,
wherein said third chip iy connsoted to said metad interonnnect throngh sadd thisd metsd
et i

A {Curreatly Amended)  The cohip package of olslm 3 fucther ommprising an wadeeifl

3,

betwoen sald seoond and third ohips, wherstn sald vaderBll encloves sald thivd motal bump.

5. {Currently Awmended) The ohip puckage of olaim 3, wherein said thind metal bump
comprises 8 first nickel layer, v second nickel layer and a1 Hircontalning laver boteroon said

first and second nicke! lavess.

6. {Currently Amended) The chip packuge of claim 5, wherein suid first nickel layer has &

thickness betwesn 2 and 20 micrometers.

474
AMENDED SHEET (ARTICLE 19}
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T Currontly Amcnded) The chip package of olaim 3, wheveln ssid fiest uicked layer has g
thicknesy betwasn 2 snd 20 mdoromoters, and ssld second nivkel layver has a thickness

hopwern 2 and 23 dchunstens,

R Cuerently Amendsd) The chup pavkage of dlaby 1, wherdia said bufley of sald séoond

chip comprises s driver, and said Yooy of vadd Heat chdp comiprises aveosiver,

8. (Currently Amended) The chip padkege of claim 1, whareln soid buffer of said soond
chip comprises atri-vhate buffty, and suid bofier of said Hast obip conpdises anohier tlesiate

Trudfer.

10, {Cormantly Amendedd The ahip peckage of slm 1, whersin said anetal fnterconsest

soraprists opper lyer in said throughesilicon via.

L {Corrently Amendedy The chip package of daim 10, whersin said mois! indercotnedt
further coinpiises 8 Hlanium-containing layver in said theough-silivon vis, at & sidowal of said

throughestlivon vig and betwess sadd copper laver and aadd silicon subatrats.

12, {Cupantly Ansnded) The vhip packageof olatm 1 wherain suid sscond ohip comprises &
metel layer under said silicon subsitste, whersin said through-silicon via s over & soutact
peint of said metal layer, and said contaot poind 3 ot & bottom of sald Swougheailicon vig,
wwherein suld wetdd inferconsient do forther on cald conduot pedint snd over sald silonn

substrate.

13 (Comsntly Amendad)  The' ohip packsge of oleim 1, whorsin sadd fiewt mted bomp

somprises & to-containang laver betwees sald Hrat snd seeond ohips

14, Currently Amended}  The chip package of cladm 13, wheeely aaid - first matal bump

further comprines & coppey laver having a thickness betwsen 3 aud 20 milorometsts betwsien

sskd fin-omntaindog Iaver aud sald second ship:

15, {Corrently Avended) The ohip prolinge of tlalm 13, sherain said st metal bunp
forther compriaes a nivkel lavee barelpg a thickaess betwesn 2 and 20 nuioraristors betwesn

said Heecontabuing Tayer s sald scoond chip.

£7%

AMENDED SHEET (ARTICLE 19}
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186, (Currontly Amendedd The obip package of cladm 13, whersin said fret metal bump
furthsr comprises ¢ coppet layer baving # ticknesy between 2oand 20 mivrometers bebween

satd Hrsonndaining loyer and said Sest ohiip,

17 {Corrsatly Amended) The ohip packsge of oatip 13, whersln sadd fisst metal buny
farther comprives 8 nickel laver having a thickness bebween 2 and 28 micrometory between

said tin-contaiuing heyer und soid feat ohip.

H{Cuwvelly droodedy The obip package of olaby 1, whereln sadd Srest chip Surther
conprizes an B8 it ommentad toosand bulfer of satd Hret ohip and vald st ol boang,

whereln vaid BED clroudt bas & sapscitancs soaller thon 2 pF

18, {Cnrvntly Amended The chip pockege of cleim 1, wheredn said ssoond chip further
coraprises an BERD cirouit emmecied to suid boffer of vaid sevond olip snd snid Hest mepad

bung, wherehy said BSD civoudt Bas a capsciianre smaller Sian 2 pR

20, (Currently Avended} The chip packege of olsim 1, fodtber comprising a wirchonded

wive bonded i said Brst ohig,

£

AMENDED SHEET {ARTICLE 18}
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.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.LGIL.417D3
CONFIRMATION NO. 1026
23557 PUBLICATION NOTICE
SALIWANCHIK, LLOYD & EISENSCHENK
A PROFESSIONAL ASSOCIATION IR AT A LAV RE
000000106406506

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://www.uspto.gov/patft/.

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 payment of 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 reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
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 correspondence filed in the Office, may also be accessed via 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. The direct link 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
electronically transmitted via EFS to the United States
Patent and Trademark Office on the date shown below:

2S fapwer oo

/

Jeff Lloyd, Pate@jor@ Reg. No. 35,589

PRELIMINARY AMENDMENT
Examining Group 2683

Patent Application

Docket No. SUN.IL.GI.417D3
Serial No. 16/182,258

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Art Unit : 2683

Applicants : Ki Min Lee, Jung Oh Lee

Serial No. : 16/182,258

Filed : November 6, 2018

Confirm. No. : 1026

For : Wireless Power Receiver and Control Method Thereof

Mail Stop Amendment
Commissioner for 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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2 Docket No. SUN.LLG1.417D3
Serial No. 16/182,258
In the Claims

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

1. (Currently Amended) A wireless power receiver, comprising:
a shielding unit;

a first layer on the shielding unit;

a wircless power receiving coil on the first layer;

a second layer on the wireless power receiving coil;

a first region in which at least one of the first layer and the second layer overlaps the wircless

power receiving coil in a vertical direction perpendicular to an upper surface of the shielding unit;

and

a second region in which at least one of the first layer and the 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

second layer in the first region is greater than a second distance, measured in the vertical direction,

between the first layer and the second layer in the second region.

2. (Currently Amended) The wireless power receiver of claim 1, wherein the second distance

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

3-20. (Cancelled)

21. (New) The wireless power receiver 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.

JASUN\LGIM 17D3\Amd-Resp\PreAmd.doc/lem
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Docket No. SUN.LGL.417D3
Serial No. 16/182,258

2

22. (New) The wireless power receiver of claim 21, wherein a thickness, measured in the
vertical direction, of the second layer in the first region is smaller than a thickness, measured in the

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

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

disposed on a side surface of the wireless power receiving coil.

24. (New) The wireless power receiver of claim 23, wherein a portion of the second layer is

disposed on the side surface of the wireless power receiving coil.

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

antenna on the first layer.

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

a third region in which at least one of the first layer and the second layer overlaps the short
range communication antenna in the vertical direction; and

a fourth region in which at least one of the first 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, between the first layer and the
second layer in the third region is greater than a fourth distance, measured in the vertical direction,

between the first layer and the second layer in the fourth region.

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

than a thickness, measured in the vertical direction, of the short range communication antenna.
28. (New) The wireless power receiver of claim 27, wherein a thickness, measured in 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.

JASUNALGIM17D3\Amd-Resp\PreAmd.doc/lem
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4 Docket No. SUN.LGIL.417D3

Serial No. 16/182,258
29. (New) The wireless power receiver of claim 26, wherein a thickness, measured in the
vertical direction, of the second layer in the third region is smaller than a thickness, measured in the

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

30. (New) The wireless power receiver of claim 29, wherein a portion of the first layer is

disposed on a side surface of the short range communication antenna.

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

disposed on the side surface of the short range communication antenna.

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

shielding unit and the first layer.

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

space in a predetermined area.

34. (New) The wireless power receiver of claim 1, wherein the second region is positioned at

an outer side of the wireless power receiving coil.

35. (New) A wireless power receiver, 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 power receiving coil;

a second wireless power receiving coil on the second layer;

a third layer on the second wireless power receiving coil;

a first region in which the second layer overlaps the first wireless power receiving coil and
the sccond wireless power recciving coil in a vertical direction perpendicular to an upper surface of

the shielding unit; and

JASUNALGIM 1 7D3\Amd-Resp\PreAmd.doc/lem
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5 Docket No. SUN.LGL.417D3
Serial No. 16/182,258

a second region in which the second layer does not vertically overlap the first wireless power
receiving coil or the second wireless power receiving coil in the vertical direction;

wherein at least one of the following two conditions is met:

i) a first distance, measured in the vertical direction, between the first layer and the second
layer in the first region is greater than a second distance, measured in the vertical direction, between
the first layer and the second layer in the second region; and

ii) a third distance, measured in the vertical direction, between the second layer and the third
layer in the first region is greater than a fourth distance, measured in the vertical direction, between

the second layer and the third layer in the second region.

36. (New) The wireless power receiver 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

power receiving coil, or both.

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

a shielding unit;

a {irst layer on the shielding unit;

a wireless power receiving coil on the first layer;

a second layer on the wireless power receiving coil;

a first region in which at least one of the first layer and the second layer overlaps the wireless
power receiving coil in a vertical direction perpendicular to an upper surface of the shielding unit;
and

a second region in which at least one of the first layer and the second layer does not overlap
the wireless power receiving coil in the vertical direction,

wherein a first gap between the first layer and the second layer in the first region is larger

than a second gap between the first layer and the second layer in the second region.

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

thickness, measured in the vertical direction, of the wireless power receiving coil.
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6 Docket No. SUN.LGL.417D3
Serial No. 16/182,258
Remarks
By this Preliminary Amendment, the specification has been amended to add PCT priority
information. Prior to examination, claims 1 and 2 are amended, claims 3-20 are canceled, and claims
21-38 are added. No new matter is added.
The Commissioner is hereby authorized to charge any fees under 37 C.F.R. §§ 1.16,1.17, and
1.492 as required by this paper to Deposit Account No. 19-0065.

Respectfully submitted,

Jeft¥loyd

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

=~

/lem
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(37 CFR 1.16(i)) minus 20 = x $100 =
INDEPENDENT CLAIMS ‘ .
(37 CFR 1.16(h)) minus 3 = x $460 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
[:]/C\:IT:;LI?%ION SIZE FEE (37 for small entity) for each additional 50 sheets or
16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))
U
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
— 02/25/2019 EE#"EAF'{N'NG ’;g:‘zﬂ\ﬁgﬂsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total P ‘ wr _ _
E (Sg’cammm 20 Minus 20 =0 x $100 = 0
E Independent | 3 Minus [ *+3 -0 x $460 - 0
< | U Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3}
CLAIMS HIGHEST
RE/';"F"}'E';‘NG PRNEL\J/'\IAC?LIJESRLY PRESENT EXTRA RATE ($) ADDITIONAL FEE (§)
'E AMENDMENT PAID FOR
| Total * i *x - -
= | 37CFR1.160) Minus — x s0 -
O | Independent . ‘ ok - _
E 370FpR1.wgh)) Minus = x $0 =
E Application Size Fee (37 CFR 1.16(s))

TOTAL ADD'L FEE

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

LIE

** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

/SHARAIN E MORELAND/

*** If the "Highest Number Previously Paid For" IN THIS SPACE is 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 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 12 minutes 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, U.S.
Department of Commerce, 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.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
16/182,258 11/06/2018 2683 1720 SUN.LGIL.417D3 20
CONFIRMATION NO. 1026
23557 FILING RECEIPT
SALIWANCHIK, LLOYD & EISENSCHENK
N & e IO

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 must include 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.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. 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 processes the 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;

Power of 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 CON of 13/658,116 10/23/2012 PAT 9461364

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.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.

page 1of 4
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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 Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 11/28/2018

The country code and number of your priority application, to be used for filing 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 AlA (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 throughout the territory 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-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate 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 accordance with 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 made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing 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 as to the status of applicant's license for foreign filing.

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 deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.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://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
page 2 of 4
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline 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 issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations 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 indicated is 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 license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen 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 themselves of 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, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing 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 foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in 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 ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations 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.gov or call
+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 ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
o ) B o 0 N/A N/A N/A N/A 300
SEARCH FEE
P e A, N/A N/A N/A N/A 660
EXAMINATION FEE
(37 CFR 1.16(0), (B} or (@) N/A N/A N/A N/A 760
TOTAL CLAIMS ]
(37 CFR 1.16(1)) 20 minus 20 OR [x 100 - 0.00
INDEPENDENT CLAIMS *
(37 CFR 1.16(h)) 2 minus 3 = x 460 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0” in column 2. TOTAL TOTAL 1720
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(®) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
| Total . i - =
=S (37 CF(:H 16(7)) Minus = OR |[«x =
% Independent * Minus | *** =
& (37 CFR 1.16(h) = OR |x -
<§: Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CGFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE(S) FEE(S)
E AMENDMENT PAID FOR
1] Total . Minus | ** = =
= (37 CFR 1.16() OR |«x -
% Independent * Minus | *** = = OR X =
L (37 CFR 1.16(h)) - -
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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DocCode — SCORE

SCORE Placeholder Sheet for IFW Content

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

The presence of this 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 folder is
recorded in PALM, and no paper documents or 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 document entry (noted above):

e USPTO employees may access SCORE content via eDAN using the Supplemental Content
tab, or via the SCORE web page.

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 correspondence is being CLAIM OF PRIORITY UNDER 35 USC §119
electronically transmitted via EFS to the United States  Patent Application
Patent and Trademark Office on November 6, 2018. Docket No. SUN.LGL.417D3

Jeff Lloy@%‘t A(t{o)’ney, Reg. No. 35,589

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants Ki Min Lee, Jung Oh Lee
Filed : November 6, 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 November 4, 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).

Patent Attoriie

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\LGIM 1 7D3\PTO-misc\Claim-of-Priority.docx/mrk
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2312H10/15 GIE S
LOOFE B /0 x. %, 160 Ol &L

PTOIALGT (08~12)

Appraved for se through 61/31/2014. OMB 0661-0032

U.8. Patent and Trademark Office; .8, DEPARTMENT OF COMMERCE

Under e Paparwark Reduction Act of 1985, no persons are required to resprend 16 a coliection of infarmiation unlass it displays 2 valld OMB controf numbsr,

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

Titeof | WIRELESS POWER RECEIVER AND CONTROL METHOD THEREOF

Invention

As the baelow named invenior, | hereby declare that:

This declaration - re
is directad fo: [7] The attached application, or

B United Stales application or PCT International application humber

fited on

The abova-identified application was made or aulhotized to be made by me.

[ believe that | am the original inventor or an original joint inventor of a claimed invention in the application,

{ harsby acknowledge that any willful false statement made in this declaration is punishable under 18 U.8.C. 1001
by fing or imprisonment of not more than five (5) years, of both,

WARNING:

Palilionetfapplicant is cautioned to avoid submitling personial information in documents filed In & patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
{other than 3 check or credit card authorization form PTO-2038 submitted for paymen! purposes) Is never reguired by the USPTO
to support a petiion or an application. i this type of persona! informalion is included In documsnts submilied to the USPTO,
petiionersfapplicants should consider redacting such parsonal infonnation from the documents before submitting them to the
USPTQ. Petitioner/applicant Is advised that the record of a patent application is avaitable o the public after publication of the
applicalion {unless a non-publication request in compliance with 37 OFR 1.213(a} is made in the application) or issuance of a
patent. Furthermore, the record from an abandenad application may also be avallabie fo the public if the application is
refarenced In a published applicalion or an issusd patent {see 37 CFR 1.14), Checks and credit card authorization farms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly availahls.

LEGAL NAME QF INVENTOR

mventor: WEE, Ki er} Date {Optionaly ;AKX . 72, /6.
Signature: >
,ﬂf}f [

Note: An application data sheet (FTO/AIAH4 ar equivalant), including naming the entire Inventive entily, must accompany this form,
Use an additisnal PTOSHIAIALY form for cach additiona! nventar,

This collaction of inft tan is reguired hy 35 11.8.0C. 116 and 37 CFR 1.63. Tha information I3 requited to obtain o relaln a bensfit by the public whish is te file fand
by 1ha USPTO to pracess) an application. Gonfidentiatity Is guvemed by 35 U.8.C. 122 and 87 OFR 1.11 and 1.14. This collection is estimated 1o take 4 minute fo
comgplate, Incitiding gathedng, preparing, and submitting tha completed apiplication lam to the USPTG. Time will vary depending upon the individual cass, Any
commants on the amouat of time yous require {o cemplete this farm andiar stggestions for reducing this brden, shauld be sent i@ tha Chisf informatian Officer, 11,8,
Patent and Trademack Office, L8, Depuriment of Commeres, .0, Box 1459, Alexandris, VA 22313-1450. RO NQT SEND FEES OR COMPLETED FORMS TO
TH!S ADDRESS. BEND TO: Commissloner for Patents, P.O. Box 1450, Alexandria, VA 2231344506,

if you need gssistance In complofing tha form, call 1-860-PTO-B199 and selvct option 2.

4

=
R E
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2Di/i0/i6 AR

in.ax 77 18R

PYGAIAKT (08-12)

Approvad for use though 0173172614, OMB §651-0032

.5, Patent and Trademark Olfice; 1.8, DEPARTMENT OF COMMERCE

Under the Papensork Redustion Act of 1993, 5o persens ane raqudres! te respond to a oollection of (iformation untess it dizplays a valid OMB contro) number.

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

Titleof | WIRELESS POWER RECEIVER AND CONTROL METHOD THEREOF

nventlon

As the balow named Inventor, { heraby declare that;

This daclaration [/ .
is diracted to: Bﬂ The attached application, or

fited on

The sbove-identifisd application was made or authorized {o be made by ms.

I believe that | am the original inventar or an original joint Inventor of 2 claimed invenlion In the application.

| hereby acknowledge that any wiliful false staternent made in Siis declaration Is punishable under 18 U.$.C. 1004
by fine or imprisonment of not more than five (5) years, or both,

WARNING:

Petitioner/applicant is caulionsd to avoid submitting personal information in documents fited in a patent application that may
conlribule lo idenlily thefl. Personal information such as soclal sacurity numbers, bank account humbers, or credit card nurnbers
(uther than a check or credit card authorization form PTQ-2038 submitted for payment purposss} Is never raquired by the USPTQ
to support a petition or an application. If (his typs of personal Information is included in documents subrmitted to the USPTO,
petilionars/applicants should considar redacting such parsonat information from the documents befors submitting thein to the
USPTO. Petitioner/applicant is advised that the record of g paten! application is avallable o the public after publication of the
application (unless a non-publication request In compliance with 37 CFR 1.213(a) Is made in the application) or issuvance of 3
patent. Furthermore, the record from an abandoned application may afsc be avaflable fo the public if the spplication is
referenced in a publishad application or an fssued patent (see 37 GFR 1,14). Checks and credit card suthorization forms
PTO-2038 submitted for payment purposes are net retained in the application file and thersfore are not publicly avaltable.

LEGAL NAME OF INVENTOR

Inventor: LEE, Jung Oh Date (Optional) ; yola, lo, /4

Signature: % g“i: /

Note: An application data sheel {PTO/AIAM4 or equivalent), including naming the entire Invenlive entlty, must accompany tls form.
Use an additional PTO/SBIAIAOY form lor each additional (rventer.

This calleclion of information s requirad by 35 LLS.C. 116 and 87 CFR 1.83. The Infarmation is required to obiain er felain  berafit by the publio which [2 to e fand
by the USPTQ to pracess} an apptication. Gonfidentaliy is governed by 35 U.5.G. 122 and 37 CFR 1.41 and 1.14. This colection le estimated to take 1 minute (o
complete, including gathiedng, preparing, and submitting the completed application form ta the USPTO. Time wil vary depending upen the individua! case. Any
comments on the amount of time you require ta completo this form andlor suggestions for redicing this burcen, should be senl to the Chist Infamation Officer, U.S.
Patent and Trademark Offics, U.5. Departimeant of Commerca, P.O. Bex 1459, Noxandda, VA 22313-1450, DO NOT SEND FEES DR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissloner for Patents, P.O. Box 1450, Alexandels, VA 223131450,

i you need assistancs in sompleling the fwm, coli 1-800-PTOGTI9 and select option 2.

 EEESE g, B
AEEE 9 A A
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PTO/AIA/82B(07-12)

Approved for use through 11/30/2014. OMB 0851-0035

1.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Papenwork Reduction Act of 1995, no persons are required to respond o a collection of information unless it disptays a valid OMB contro! number.

POWER OF ATTORNEY BY APPLICANT

| hereby revoke all 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 attorney(s) or agent(s}, and to
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):
_ 23557

D | hereby appoint Practitioner(s) named below as my/our attorney(s) or agent(s), and to transact all business in the
United States Patent and Trademark Office connected therewith for the application referenced in the aftached
transmittal letter (form PTO/AIA/B2A or equivalent):

Registration Name Registration

Name Number Number

Please recognize or change the correspendence address for the application identified in the attached

transmittal ietter to:
El The address associated with the above-mentioned Customer Number,

OR
D The address assaciated with Customer Number;

OR

Firm or
Individual Name

Address

City [ state | [ zin]
Cauntry
Telephone l Email |
i am the Applicant:

[ ]inventor or Joint Inventor

DLegal Representative of a Deceased or Legally Incapacitated Inventor

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 being filed with this document)
SIGNATURE of Aﬁpl!carlt for Patent

L I\
Signature NV Neoon b | e Date COrbey 5, 2Zof2.
Name Seongbong Kim  © < / Telephone | +82-31-436-7890
Title and Company | Vice President, LG Innatek Co., Lid. /

NOTE: Sighature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
certifications. Submit muttiple forms for more than one signature, see below *.

D *Total of forms are submitted,

This collection of informatien Is required by 37 CFR 1.31, 1.32 and 1.33. The Information is required to ebtain or retaln a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This colleclion is estimaled to take 3 minutes to complete,
including gathering, preparing, and submitling the completed application form to the USPTO. Time will vary dependirng upon the individual case. Any comments cn
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, U.S. Depariment of Commerce, P.O. Box 14560, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS

ADDRESS. SEND T0: Commissioner for Patents, P,O, Box 1450, Alexandria, VA 22313-1450,
If you need assistance in completing the form, call 1-800-PT0-9199 and select opfion 2.
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I hereby certify that this correspondence is being INFORMATION DISCLOSURE
electronically transmitted via EFS to the United States STATEMENT
Patent and Trademark Office on November 6, 2018. Patent Application

Docket No. SUN.LGL.417D3

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants Ki Min Lee, Jung Oh Lee
Filed : November 6, 2018
For : Wireless Power Receiver and Control Method Thereof

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT
UNDER 37 CFR §§1.97 AND 1.98

Sir:

In accordance with 37 CFR §1.97 and §1.98, Applicants would like to bring to the attention
of the Examiner the 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, now U.S. Patent No. 9,461,364, issued
October 4, 2016.
The subject application claims the benefit under 35 USC §120 of the filing date of patent application
Serial Nos. 13/658,116; 15/195,390; and 15/673,763. In accordance with 37 CFR §1.98(d),
Applicants respectfully request that the copies of references supplied in 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
references filed 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.

JASUNALGI17D3ADS-Refs\11-6-20 18\DS.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 of record.

Applicants respectfully assert that the substantive provisions of 37 CFR §§1.97 and 1.98 are
met by the foregoing statements.

The Commissioner is hereby authorized to charge any fees under 37 CFR §§1.16 or 1.17 as
required by this paper to Deposit Account No. 19-0065.

spectfully gtibmitted,

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
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PTO/SB/OBA (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 OMB
control number.

( Substitute for form 1449A/PTO Complete if Known

Application Number
First Named Inventor KiMin Lee
(use as many sheets as necessary) Art Unit
Examiner Name
\ Sheet 1 | of | 6 Attorney Docket Number | SUN.LGI.417D3 j
, U.S. PATENT DOCUMENTS
gl B e e P e e
u1 2004/0130915-A1 07-08-2004 David W. Baarman ALL
u2 2007/0182367-A1 08-09-2007 Partovi ALL
U3 2008/0197960-A1 08-21-2008 Hasegawa et al. ALL
U4 2008/0211455 -A1 09-04-2008 Park et al. | ALL
U5 2009/0096413-A1 04-1 6-2009 Partovi et al. ALL
us 2009/0237194-A1 09-24-2009 Waffenschmidt et al. ALL
u7 2009/0284082-A1 11-19-2009 Mohammadian ALL
us 2009/0309550-A1 12-17-2009 _Chih-Min Liu ALL
U9 2010/0066304-A1 03-18-2010 Masanori Oshimi ALL
U10 2010/0146308-A1 06-10-2010 Giosciaetal. ALL
U11 2010/0191306-A1 07-29-2010 Stevenson et al. ALL
U12 2011/0018358-A1 01-27-2011 Osamu Kozakai ALL
U13 2011/0025265-A1 02-03-2011 Mochida et al. ALL
U14 2011/0115303-A1 05-19-2011 Baarman et al. ALL
uU15 2011/0127953-A1 06-02-2011 Walley et al. ALL
U16 2011/0217927-A1 09-08-2011 Ben-Shalom et al. ALL
u17 2011/0227420-A1 09-22-2011 Takashi Urano ALL
u1s 2011/0316475-A1 12-29-2011 Jung et al. ALL
u19 2012/0205989-A1 08-16-2012 Baarman ALL
uz0 2012/0282857-A1 _11-01-2012 Zhang ALL
[ Examiner Date J
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 copy of this form with next communication to applicant. ! Applicant's unique citation designation number (optional). 2 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 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 language
Translation 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 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 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:
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 (1-800-786-9199) and select option 2.

JASUN\LGIM 1 7D3\IDS-Refs\11-6-2018\PTO-SB-08.doc/mrk

Ex.1002
APPLE INC. / Page 1022 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 OMB
control number.

( ] Complete if Known
Substitute for form 1449B/PTO Application Number
INFORMATION DISCLOSURE e Noverber €301
STATEMENT BY APPLICANT g 8 overnber o,
First Named Inventor Ki Min Lee
(use as many sheets as necessary) Group Art Unit
Examiner Name
\ Sheet 2 I of l 6 Attorney Docket Number | SUN.LLGI1.417D3 )
U.S. PATENT DOCUMENTS
. . Document Number — . Pages, Columns, Lines, Where
Examiner Cite - - Publication Date Name of Patentee or Applicant
Initials* No. ' Numberb-(gm)Code (if MM-DD-YYYY of Cited Document Relevanégﬁ?::%e:pzralfelevant
U21 201 3/0038‘278—A‘1 02-14-2013 Park et al. ALL
U22 2013/0113422-A1 05-09-2013 Lee et al. ALL
U23 5,430,618-A 07-04-1995 George Y. Huang ALL
U24 9,240,824—82 01-19-2016 Hi!lan et al. ALL
U25 7,719,399-B2 05-18-2010 lwasaki ALL
U26 8,922,160-B2 12-30-2014 Inoue ALL
U27 2008/0198560-A1 08-21-2008 FUJIWARA et al. ALL
U28 9,461,364-B2 10-04-2016 Lee et al. ALL
FOREIGN PATENT DOCUMENTS
Foreign Patent Document o ublcation Date N ) patent Pages, Columns, Lines
E . Cit {3ieli] i vameoi _aeneeor Where é | tp‘ .
]ﬁ{igulg‘fr No‘fﬂ oty Goda® - Number - Kind Cade® f non) MM-DD-YYYY Applicant of Cited Document o R;Z\/;f;;’:ﬂ:f;g:; »
CN-10-1964678-A
(With English Abstract)
F1 (Equivalent to 2011/0018358) 02-02-2011 Sony Corp. ALL
CN-10-1971453-A
(With English Abstract)
F2 (Equivalent to US _2009/009641 3) 02-09-291 1 Mojo Mobility Inc. ALL
CN-10-2195366-A
(With English Abstract)
F3 (Equivalent to US 201 1/022_7420) 09-21-2011 TDK Corp. ALL
CN-1768462-A
(With English Abstract) Access Business Group
F4 (Equivalent to US 2004/0130915) 05-03—2‘006 Int., LLC. ALL
CN-2012-15827-Y Inventec Shanghai
F5 (With English Abstract) 04-01-2009 Electronics Co,, Ltd. ALL
CN-20-1663492-U Fudatong Technology
F6 (With English Abstract) 12-01-2010 Corp. ALL
[ 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 copy of this form with next communication to applicant.
" Applicant’s unique citation designation number (optional). 2 Applicant is to place a check mark here if English language Translation is 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
1o process) an application. Confidentiality is governed by 35 U.8.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.
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS.

SEND TO:

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

Complele it Rnown

Substitute for form 1449B/PTO

INFORMATION DISCLOSURE

Application Number

STATEMENT BY APPLICANT Filing Date November 6, 2018
First Named Inventor Ki Min Lee
(use as many sheets as necessary) Group Art Unit

Examiner Name

\ Sheet f 3 I of ] 6 Attorney Docket Number | SUN.LGL.417D3 )
FOREIGN PATENT DOCUMENTS
Lomgn Een ecument Publication Date Name of Patentee or Pages. Columns, Lines,
?:;?;E?r '\?(;m‘ Country Code ® - Number * - Kind Code® (if known) MDY Applicant of Cited Document gg‘zzgﬁ?;?gﬁz:;s:g:; T
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 ’ ‘
F9 (With English Abstract) 11-02-2006 Nec Tokin Corp., et al. ALL
JP-2010-073976-A ‘ ' '
F10 (With English Abstract) 04-02-2010 Yazaki Corp. ALL
JP-2011-523336-A
(With English Abstract)
F11 (Equivalent to US 2009/0284082) 08-04-2011 N/A ALL
KR-10-1298660-B1 Seoul Electronics &
F12 (With English Abstract) 08-14-2013 Telecom ALL
KR-10-2005-0105200-A
(With English Abstract) Access Business Group
F13 | (Equivalent of US 2012/0205989) 11-03-2005 International LLC ALL
KR-10-2008-0074640-A
F14 (with English Translation) 08-13-2008 Anyquitous Co., Ltd. ALL
KR-10-2008-0095643-A ' '
F15 (With English Abstract) 10-29-2008 LS Cable Lid. ALL
KR-10-2010-0112400-A
F16 (With English Abstract) 10-19-2010 LG Innotek Co., Ltd. ALL
KR-10-2011-0033836-A
F17 (with English Translation) 03-31-2011 Min Sun Cho ALL
KR-10-2011-0056334-A '
(With English Abstract)
F18 | (Equivalent to US 2011/0217927) 05-26-2011 Powermat Ltd. ALL
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 copy of this form with next communication to applicant. " Applicant’s unique citation designation number (optionat). 2 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 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 language
Translation 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 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 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:
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-FTO-9199 (1-800-786-9199) and select option 2.
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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 uniess it contains a valid OMB
control number

Complete 1T Anown

Substitute for form 1449B/PTO

INFORMATION DISCLOSURE

Application Number

STATEMENT BY APPLICANT Filing Date November 6, 2018
First Named Inventor Ki Min Lee
(use as many sheets as necessary) Group Art Unit

Examiner Name

\ Sheet l 4 I of I B Attorney Docket Number | SUN.[LGI1.417D3 )

FOREIGN PATENT DOCUMENTS

Foreign Patent Document

Pages, Columns, Lines,

Examiner Cite Publication Date Neme of P_atentee or Where Relevant Passages
Initials* No.' Country Code > - Number * - Kind Code® (if known) MDDV Applicant of Cited Document or Relevant Figures Appear T
KR-10-2011-0120122-A
F19 (With English Abstract) 11-03-2011 Jong Ho Kim ALL
KR-10-2013-0015244-A
F20 (With English Abstract) 02-13-2013 LG Electronics Inc. ALL
KR-10-2013-0016588-A
(With English Abstract) Samsung Electronics
F21 | (Equivalent to US 2013/0038278) | 02-18-2013 Co., Lid. ALL
KR-10-2013-0049608-A
(With English Abstract)
F22 | (Equivalent to US 2013/0113422) 05-14-2013 LG Innotek Co., Ltd. ALL
KR-10-2013-0049781-A ‘ -
F23 (With English Abstract) 05-14-2013 LG Innotek Co., Ltd. ALL
KR-10-2013-0072181-A ' )
F24 (With English Abstract) 07-01-2013 Amosense Co., Ltd. ALL

TW-2009-52303-A
(With English Abstract)
F25 | (Equivalent to US 2009/0309550) 12-16-2009 KYE Systems Corp. ALL

TW-201132014-A ' '
(with English Abstract)

F26 (Equivalent to US 9,240,824) 09-16-2011 Qualcomm Incorporated ALL
WO-2007/015599-A1
F27 | (Equivalent to US 2008/0211455) 02-08-2007 LS Cable Ltd. 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
EP-0790667-A1 SCHLUMBERGER IND
F30 (with English Abstract) 08-20-1997 SA ALL
KR-10-2010-0067748-A HANRIM POSTECH
F31 (with English Abstract) 06-22-2010 CO., LTD ALL
[ 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 copy of this form with next communication 1o applicant. ! Applicant's unique citation designation number (optional). ? See Kind Codes of
USPTO Patent Documents at www.uspto.aov 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 language
Translation 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 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 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:
Commissioner for 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.
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PTO/SB/O8B (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 OMB
control number.

( ) Complete T Rnown
Substitute for form 1449B/PTO Application Number
INFORMATION DISCLOSURE ——— N bor €. 3018
STATEMENT BY APPLICANT lling Date ovember 6,
First Named Inventor Ki Min Lee
(use as many sheets as necessary) Group Art Unit
Examiner Name
\_ et | 5 | of | 6 Attorney Docket Number | SUN.L.GL.417D3 )
FOREIGN PATENT DOCUMENTS
Foreign Patent Document Pages, Columns, Lines
. . Publication Date Name of Patentee or . . i
E Cit h A Where Relevant P
lﬁ?t?;llrs‘?r ¢ (I] 'g oty G N -Kind Code o) MM-DD-YYYY Applicant of Cited Document o Rzzvaif ;f’grfjre: f:pg::r .

JP-2009-247124-A

F32 (with English Abstract) ’|Q—22-2009 PANASONIC CORP ALL
CN-101983466-A

F33 (with English Abstract) 03-02-2011 PANASONIC CORP ALL

PHILIPS
INTELLECTUAL
PROPERTY;
KONINKLIJKE

CN-101517666-A PHILIPS

F34 (with English Abstract) 08-26-2009 ELECTRON!CS N.V ALL
CN-101286411-A SEIKO EPSON

F35 (with English Abstract) 10-15-2008 CORP ALL

NON PATENT LITERATURE DOCUMENTS

include name of the author (in CAPITAL LETTERS), title of the article, (when appropriate), title of the .
item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue T2
number(s), publisher, city and/or country where published.

Office Action dated May 15, 2017 in Korean Application No. 10-2014-0081260.

Examiner } Cite
Initials* No. '

R1

R2 Office Action dated November 28, 2017 in Korean Application No. 10-2014-0081260.

R3 Office Action dated January 5, 2018 in Chinese Application No. 201610451640.3.

R4 Office Action dated January 11, 2018 in U.S. Application No. 15/195,390.

R5 Communication dated February 6, 2018 in European Application No. 12189931.4.

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 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 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 language
Translation 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 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 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, 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.

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

Complete if Known

Substitute for form 1449B/PTO

INFORMATION DISCLOSURE

Application Number

STATEMENT BY APPLICANT Filing Date November 6, 2018
First Named Inventor Ki Min Lee
(use as many sheets as necessary) Group Art Unit

Examiner Name

K Sheet | B | of ! 6 Attorney Docket Number | SUN.LGI.417D3 )

NON PATENT LITERATURE DOCUMENTS
Include name of the author (in CAPITAL LETTERS), title of the article, (when appropriate), title of the

:E).(ta.rTiTe" gite1 item (book, magazine, joumnal, serial, symposium, catalog, etc.}, date, page(s), volume-issue T2
nitials 0- number(s), publisher, city and/or country where published.
R6 Notice of Allowance dated October 23, 2013 in Korean Application No. 10-2011-0114721, filed
November 4, 2011.
R7 Office Action dated December 26, 2012 in Korean Application No. 10-2011-0114721, filed November

4, 2011.

R8 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 November 4,

RS | 2011.

R10 | Office Action dated June 26, 2014 in Chinese Application No. 201210432152 X.

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

R1T | 23 2013,

R12 | European Search Report dated February 17, 2015 in European Application No. 14167637.9.

R13 | European Search Report dated February 18, 2015 in European Application No. 12189931 4.

R14 | Office Action dated April 19, 2017 in Taiwanese Application No. 105133529.

R15 | Office Action dated August 6, 2014 in Taiwanese Application No. 101139085.

R16 | Office Action dated July 17, 2014 in Korean Application No. 10-2013-0018321.

[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 copy of this form with next communication to applicant. ' Applicant’s unique citation designation number (optional). 2 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 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 language
Translation 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 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 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:
Commissioner for 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.
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

Wireless Power Receiver and Control Method Thereof

First Named Inventor/Applicant Name:

KI MIN LEE

Filer:

Jeff Lloyd/Megan Kuchenthal

Attorney Docket Number:

SUN.LGI.417D3

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)
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37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.}

Inventor Information:

Remove
Inventor |1

Legal Name
Prefix| Given Name Middle Name Family Name Suffix
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Mailing Address of Inventor:

Address 1 D8, Huam-ro, Jung-gu
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[ ] An Address is being provided for the correspondence Information of this application.

Customer Number P3557

Email Address UL@SLEPATENTS.COM | | AddEmail |  [Remove Email

Application Information:

Title of the Invention Wireless Power Receiver and Control Method Thereof
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Filing By Reference:
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Prior Application Status | Pending v Remove
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Foreign Priority Information:
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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).

Application Number

Countryi
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Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly sighed 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 A in subsection 1 below) and the European Patent Office (EPQO) 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 helow, 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 INITIAL filing 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. Authoerization 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 (EPQO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIP0O), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related biblicgraphic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

().

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 access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is 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 USPTO to permit a participating foreign IP office access to the instant
[] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authocrize the USPTO to 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: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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Application Number
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Applicant Information:

Providing assignment information 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 }

If the applicant is the inventor (or the remaining jeint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient 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 inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

® Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

R

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name | G INNOTEK CO., LTD.

Mailing Address Information For Applicant:

Address 1 D8, Huam-ro, Jung-gu

Address 2

City Beoul State/Province

Country ‘ KR Postal Code 04637
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information 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.
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Application Number
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Assignee (1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. []
Prefix Given Name Middle Name Family Name Suffix

] | i

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City I State/Province
Countryi I Postal Code
Phone Number | Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature [{JEFF LLOYD/ Date (YYYY-MM-DD)| [2018-11-086
First Name PEFF Last Name | FLOYD Registration Number 5589
Additional Signature may be generated within this form by selecting the Add button.
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This collection of information is required by 37 CFR 1.76. 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.5.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet 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, U.S. Department of Commerce, 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.
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The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.5. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1 The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552) and the Privacy
Act (5 U.SC. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

3 Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record.

4,  Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.5.C.
552a{m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use,
to the International Bureau of the World Intellectual Property Organizaticn, pursuant to the Patent CooperationTreaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.5.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 1.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of
records for this purpose, and any other relevant {i.e., GS5A or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8.  Arecord from this systemn of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C.
122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the pubilic if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential viclation of law or regulation.
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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 waves or lasers, has been suggested. Actually, electrical
toothbrushes or 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 widely used.

[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 becomes larger and it 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 and the 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 of an 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 and a 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
power from a wireless power transmitter. The wireless power receiver 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 power is received from a transmitting coil through electromagnetic
induction; opening a switch which changes a conducting state of the short-range communication
antenna when the power is received; identifying whether an amount of received power is equal to
or greater than a threshold value; and shorting the switch when the amount of the 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 power receiver 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. 1is 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] FIG. 3 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. S 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
power receiver according to the embodiment;

[0023] FIG. 7 is a sectional view showing an arrangement of elements of the wireless
power receiver according to the embodiment;

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

power receiver according to the embodiment;
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4 SUN.LGIL417D3

[0025] FIG. 9 is a view illustrating one example of attaching a shielding unit onto the
wireless power receiver according to the embodiment;

[0026] FIG. 10 is a view illustrating one example of inserting the shielding unit into the
wireless power receiver according to the embodiment; and

[0027]  FIG. 11 is a flowchart illustrating a control method of the wireless power receiver

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
power receiver 300.

[0031] In detail, the power source 100 is an AC power source 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 induced to the receiving coil 310 physically apart from the transmitting coil 210
due to electromagnetic induction, so that the AC power is 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 power transmission 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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power transferred 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 C1, and form a circuit having a suitable inductance value and a suitable capacitance
value. The capacitor C1 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 power and outputs the DC power.

[0040]  Although the load 330 is denoted as a DC power source, the load 330 may be 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 include a 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 may be installed
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 magnetic field 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 embodiment is
not limited 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 may be 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 upper side 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 300 illustrated 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 may be
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 have the 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 power into
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 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 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
power receiver 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 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.

[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 have a reception
space in a predetermined area 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] If it is determined that the power is received from the transmitting coil 320, the
switch 350 may receive 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
may break 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 equal to or less
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 has the
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 upper side 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 is performed.

[0076] An overcurrent having the threshold current value or above flows through the
zener diode and is 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 be inhibited.

[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 power receiver
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 comprises a 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 shown in 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 may be 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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power from the transmitting coil 210. The communication mode may be 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 opening or shorting the switch 350. If a 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 power receiver 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 may further 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 is a flowchart illustrating a control method of the wireless power receiver
according to the embodiment.

[0091] Hereinafter, the control method of the wireless power receiver according to the
embodiment will 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 may further include a detecting unit (not shown) to

determine whether power is received. A detecting coil may be used as the detecting unit.
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[0093] In step S103, 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. That is, the
controller 390 may transmit an open signal to the switch 350 to inhibit the current from flowing
through the short-range communication antenna 340. In the embodiment, when it is determined
that the receiving coil 310 receives power from the transmitting coil 210 through electromagnetic
induction, the wireless power receiver 300 may be in the charging mode. When the wireless
power receiver 200 is operated in the charging mode to receive power from 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 S107, 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 mode and 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 S111, 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 may inhibit 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
may be inhibited.

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 the art.
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CLAIMS

What is claimed is:

1. 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 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 between the 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 the first layer.

4. The wireless power receiver 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 power receiver of claim 1, comprising:

a third layer under the shielding unit.

7. The wireless power receiver of claim 1, comprising:

an adhesive disposed between the shielding unit and the first 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 between the first layer and in which the first layer and the second
layer contact the wireless receiving coil; and

a second region disposed between the first layer and the second layer and having a first
separated space in which the first 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 power receiver of claim 9, wherein a first distance between the first

layer and the second layer in the first region is greater than a second distance between the first

layer and the second layer 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 power receiver of claim 9, further comprising:

a short-range communication antenna on the first layer.

14. The wireless power receiver of claim 13, further comprising:

a third region disposed between the first 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 the first 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 and the first layer.

20. The wireless power receiver 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 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.
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FIG.2
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