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A},
[0625] 10 u}e} wAY Eag SEUE Aolz=r FAEe] AL AolA(dE EW, o 20mx<20mm 4w
Apelz=)E e Ha(Tag) Al A4 Qe AstaAY, Fale] ErbsaiAs 29 delo] wad 5 vk,

[0026] olol i @Re] A el me FR b BEelAs T4 AR A5 W dde) el 2 g
WAL RO QR U T s @gstol 2R FaldA £ ddol Baes AL AT

[0027) =1 A = 38 feetw, B oue) Al A ddl nhE Fu kU ME1000E 271 F44 WA e
(130)0] ahfe] AW P Az PoE Fol T4 08 A58 WA V(12008 Fekapel T4 A9 058

Ab 12009 viel Wiy T HE182)S 4.

{0028} ol 3, 7 wrge] Al AA o4 mE FH QL XE(100)-> Wl Z1A(110), F4 " dEE AL
#Hel(120), =718 AL 2 el (130) 2 9AE-(140) 8 et 7P -,

[0029] ol Z1A(110)+= wteke] 34 74z gddu. wolx Z1A110)= AE 2 s 2t 39 A= EA4
Ak, wWolx Z1A A1) E B, AlE, v 713 T 22 vkt A ZAR FAdn, Hol~ Z1A(110) =
@12 <la) 2= 71A(FPCB: Flexible Printed Circuit Board)® & k. Hlelx ZA(110)+= Zelz=4d
(PP: polypropylene) AEQ AL dH= ). wjo]x YA (110) = o]o] FAHR] &e whul 7)Aol yd Al <k

o,
HuE 7Ash: 35 dd B2 a2d sjds @43 5 ol 1A gdsiA oleE 4 sl

[0030] A = AEe Ak A'E 12002 ol ZIA10) FAAErh. F4 HE Hes b o
714 (110) 9} a2 shdel gddv. o, F4d A¥ A8 WA HEl(1200L A

HE(122) R A2 5 AY A8 AL A (124 & x3teke] FAddn.

8 2 d

H(120)> o]
S ISR Y

[0031] Al T4 A8 A WAl sl (122)2 w2 7] A4 (110) 2] Ao ! 9 ]
(122)-& Hlolz= 1A (11009 AHNA dAHFE B3 dAsste Al FZE AT, o, dAFHFH-E o]
714 (110)2] A9 2 s A use 7o) Folv),

{0032} A1 F24 A8 A AL 9E(122)2 52 FAde] 457 dds]e] sie o A=2(PCRYE FA4 . Al 5
A A8 deg Al HE(122) 8 B Al 2Rlow FAR G, B Ba) gl AFH5FS d sk

ALl Al
2xg gAaeta, Al Fxe| ANt ATde] A "9 A2 PRIE AT,
100331 | Ak ARERE AT AR WSS W) AE22)0) Al FEe UF £ Qe s @4a] 9

A =AY TS A HE130)0] Fdsts deE ARk e Jd A=(PCR)= dFHFNA #lols 7
A(110)2) ¢5 WEe s AFHe] Al 4 HY w8 A HR122)8 Adens dddd. dd A A
2= Al 5 A9 458 WAF e a22)o] 4% Al FZolA Al T A8 A58 WA R 122)
o] @AHAl = FRbolvh.

.

{0034} oluff, B owtwde] A1 AA de npE FR Qkely NE(100)A= Al F41 AE HAEE Al i (122)e] st
o] e ek Az (PCryvke]l Ad=En. ol =7 el FA8 WAF ARI(130)2 Fhe] ﬁHEd e Z=PRE
Fall 7Y % =S Al F A9 S8 A Sl 122)8] R iy F2 ' (132)8 49
[0035] A2 4 8 HAEE WAF AW (1242 wlo]2 ZIA(110)9] shde ALY, Al ¥4 H8E HE| UAL AW
(122)2 dlo]l= /14(110)2] stelelA d55ES 5535 ddst= F2 FFor JFAdv.
;AL FA e A8 Ak Ad122) 2 A2 A AR AR (12438 FLI dHAF
I
T

H /\]_
H li ZIA(110)E Alolell T3 A= wxdd. A1 4 deg HdE58 wAF dAwd(122) 9 A
§ WAl AR(20E ol B8 Fel Aw Aden,

[0036] S
2

;AL oo
o I
N

{0037} o714, Ao} &2 o] Z]A(110) 9] AdHelA] st Wadom wo]~ ZA10)E BFete] A1 F4 He
T8 WA dlR(122) 2 A2 T oAy dE5E WA ' (124) 8 dAr1dem gAY, njof 22 Al ¥
g HAEE WA HE(122) 2 A2 54 189 A58 YA w1248 o m ddsty] Hs ZE By A
2 FAaE 5 9

{0038} A" T8 WAL W (1830)2 o]z ZIAI(110)Y] Ade] B, A7 $A18 WA 13008 A1
A Y] Aeg Al 'l 122)9] 9o vix ", A8 BAE WA " (13002 o)~ Z A (11009 dE
ol A He)lX Z1A(110) 9] #5-5 upe} -3 @35t A2 FI2E A%
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[0039] 218 A - 3002 Al R A A8 Ak Ad22) ] dd Ad A= (PRE wﬂ% A1 A
£ WA} d®(122)0] A= Al FZo] YFE AP}, A8
oA AAFHE 53 dlse Y 2 Ad32) S Fg .

A8 Ak Sl (13002 A" &g A= (PCR)E OH AT o] vFEREE Al F2o oiw dE
e HHE*(LBO)-O— Hlolx 714 (11009 1) FAded Al 14 FHE(CPLE F3 Wolx
8 F AW Ad A=2PCRIE F9 %1275‘ T . old, e S8 WAl
(13002 Hlo}F &% 3 A1 94 FA-CPD ¥ 7Aoo dddt,

[0040] A

2

z

)

H

2

3

Oﬁ n-,
5 oL

AV

[0041] A1 944 FAYE(CP1)o) Al 9EE= HM 25 E8 =8 B8 Al HE130)9 #rFos Addnr, Al
A4 #H®E (P19 A2 dH-= nlo} 25 Fal dAF- (1400 A4 9= HE (TP 7 dr]do =z AdH),

{8042} ZAg Exg ¥k} ' (130)L &A e Y|

c o 2L o

WAL S’ (1300 5 ¥ dE8 Ak =l"|120) 3 AR
Ex8 9} ¥l (130) S FA140)d] ddskr] 98 92 AW (TP)o] AdaE 94 A9 A= (TCR)ES A
g Sx Q). A8 BEAE vl SE (13002 B4 WAl geloz FARET. B4 waAl gole dIFHE=S
Azstel Az FrE Pgsta, A2 Fzo] G¥} ATee] v 99 FEARE FAY Tt

R ol

!

[0043] @2l P FA2(TCR) = 92 HE(Tplo] F4 @8 A8 WAL Hed (1200 2 S48 5408 WA A (130) 4

HA71Hen AdE7] 28l AR 44 vl Y (150)S dsles AEE owndd. i Ad HZ(TCR)

HE(TP) o] ZA" T4A1E WA} Al (130)S A deles Fgdr. 91 Jod A=(TCR) = <A 54
A (130)¢] FAg A2 FZAA +AE B4 1% WAL S ' (1300 0] FAAER @ kel

ol B2 wal #H¥l(130)2 vhxF BY A= (TCR) A

(CP2) % A3 912 HE(CP3) & T4 ¢35t A2 FZE

olES Ed A2 94 HAB(CP2) 2 A3 dE ¥ (CP3)#

[0045] AR (140) = Hlolx ZIA (11002 55 A9(112) Ao A9, 95 (140) & F4 A8 A8

©(120) ¥ ZAd BA18 WA} HE (13008 Y- 7)) ddsly] /% Bao vzl i (TP) o] wi x| = o).

L

A

A

o rr
of

-

{00447 -7

=

ol 714 (11008 sl A= A2 94 =He
G, olul, FAE] B4 vl ¥ (130)& 1)
A7 o w AAdH,

[0046] F2FE-(140) = wlol= 7]A(110)9) E& FH(112) AF-o g8 A1 3=} =& TP Wi« Ald Pz} A= (TP
4)& 33},

[0047] 1 2t =R (TP ol Z1A1(110)9] 5% A9 (112)0] FA =] A1 F24 8 HAE] BaF el (122) 2
2 7 A9 dEg WA 2] AL GE-sh dddn, Al gk ETPD 2 GAF Jd A=(IR)IE F
TAE B2 vk HEl(130)¢] AT A2 FEE FAoksla, Al B4 A8 FJAEe vk} 5el(122)0] A
A1 FLe] Helzel] wjxld A1 FAd ¥ dEE WAb A'122)9] A1 dR-ek dAddd. ojul], Al w4t
AL (TP1)2 vlo} & Fall A2 74 8 A8 WAF Adq209] A1 @i-oF ddd.

A2 ﬂx} HE(TP2)L Hlel 714 (110)2] 5F F49Q12)e] Fdde] A1 1 2 Ae8 WAt

Fop dAv. A2 B4 AR IPD)E Bah G FR(ICRE F8l <72 S8 DA Hw(
112 FEE st Y A ARERE T AL A de8 Eah AR a22)e] o
lﬂoﬂn}@l AL el Aol wixld Al 4 A dEE DA Awed22)9] A2 s d
b A" (TP2) 2 mlop E& Fal A2 A0z des wab A 24)3 olddr

érﬁ%éé

3

[0048] el (122) 2]
130)0] &4
3 Al F=
Hu}. OML

m[m o 2 X

’d
2

X
oo

[00491 3 WA SIRAP)L wels Z|A(110)8 BE de(112)9] sl Srle g WA AR 13000 Al
Q. A3 ¥4 AEIPDL Wol2 /A 110)e] FEel FE A4 AF ARCPOS Bl 2719
WAt SIEL(130)e] @AE Alz Fol el wix® 27zl FAS Wb WA30)0] Al sl 6o}
%

2ol A

4 G2} HE(TP4)-2 Wo]l~ 71411002 55 A9 (112)0] FAH A E218 WAL JEH (13009 A2 &

e rx o2
o o 1

[0050] =z
AEHAY . A4 92 A-H(TPH)L @) 9 AZ(TCRYE T3 2A= S48 WA A" (130)0] Fdg A2
E Fdela, HA¥ g HAZ(PCRHE B3l A1 F4 A8 AF8 WA A1 (122)0] FA¢ A1 FZE 4

¢

1% 23 ge(132)0 vzl WA 27 B WA sE (1500 A2 wiet gldEY . oful, Ald
ARPDE 2Ae EAE A AT (13008 A2 sk A/lHo s @Ad A1 @A SE e vo}

_1_({):‘7.__

o pfo2 i 2o

o 2 2 |4 2
i9

JEEEIC

FAEN(140) = el Z1AI(110) 9] == G9(112) shde] wixlg A5 @Ak S (TP5) A A8 TAk = (TP
=+ 23 55 glvh. A5 @Ak AP Hlol & T A1 @A AR(TPD I Hr]jHeow dddn.
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A6 Tab HE(IPE)S Nof 2L =3 A2 v e p)T dr)doez AARY, A7 v =l (1P7) nlof
5 Z3) A3 9xF #HE(TP3) 3 A" eoexm Ad-dr). A8 @2} #l&l (TP8)2 njo} =& Z&] A4 w2} =«
(rPh) Aoz Ad-r},

{057 B Aol Al AA] oo npE FE QMU RE(100)2 +AE B34S AL ' (130)0] slye] AY fd A4
Z((PCRE Ef A1 F4 %8 28 9A Fel(122)e] i AEPste] Y F= JHl1(132)S ‘é* o2
<A FAANA & Fdde] HAsE A WxE 4 Q.

f-\/‘\

A]ﬂy [S200 4 =] [e] = N k=3

[0053] ok, HE A Ed vl A, Fd Wl Fo) whd Alelo] ¥ SRey ofugp, Fu Wi 9o
B o Alole] & fdl ¥4 A8 154 WAl dd 200 dAdste FEZAN T2 W Alel=rt 2
Askal Quuh. 1o uwhel, B oagle] A1 AA] o] mpE g1 QbHY ME(100)E AfstE g Uy Foow
HW(132)0] YT FAolx <14 o] dsp(AMshHE = ).

[6054] olef, E wre] A2 A o YR A4 DAl wpE Zr el REAAE YR 22 a9 A5y 96
T4 H1" 2EE A FJee] gEe X9Ee Aee Eske A2E o2 she] U T2 ogeo] A A
TS AR

[0055] ¥ 40X E 65 FF:ehd, B odno] A2 A dd uE g1 <kl BE200)2 S8 EaAe 9l He
(230)°] Al W& Y F=(PCRDE Fd T4 A8 A58 P4 AE(22009 diy-= J9dsle Wy FZs ¢

Astm, Az e Ao F2PRDE FA FH A A5 P} 22009 9F2 1B o, AL v
@ Ay F=PRD 8 A2 W A9 FRERDE A= Hasd @ MxsE, v g wxd A
CEERE1C S

[0056] olE 98, E ol A2 A de) wpE FR <Y EE(200)2 Hlo]lx= A (210), F4 HAH Axe )
el (220), 28] 5418 WAl f¥l1(230) 2 FAR(210)S E3fste] Fa A},

[0057] ol A1A(210)= ®hete] ¥t AR FAAET. ol JARIOE Ad R shds 2= Wk JAE G4
HAoh, Hlo)l= A1 E &, AE, 4 73 53 22 divle] o] AR HAHT. ol ZA(210 =
A4 <l 3= 7)3(FPCB; Flexible Printed Circuit Board)¥ < ¢Jt}. o]~ 1A = Zglzedd
(PP; polypropylene) A ES AL mﬁﬂi s}, wo)l 2 1A (210) = ol AR gkow] | wEh F]Ae]HA <
HUE Fd3e 5 9d e 24 dds 38 5 e 714209 gdstA o828 &

©
[y
N
I3
mm

[0058] A 48 Ag uhal 9wl (22002 wol2 Z]AH(210)d] HAAF G, FA A8 AdE8 WAl ¥ (220)2 H o]~
714 (210)2] A 2 she] ALY, oln, Fa P ﬁo% A} =¥ (220)2 xﬂl Sl A8 HdEge WAl
e (222) 2 A2 FH A48 des AL §HE1<224)E xotsle] 4.

[0059] Al Fa A8 A58 WAl SEl(222)2 ol Z1A (21009 Ade] HA"AG, Al T 48 458 9l Hel
(222)& ]i 7141 (21009 ARl AHEGES 553 dAete Al FZE FAgdo. oluf, HHAFLE dle]
1A (21002] A4E 2 sAs A wsks e Folu).

[6060] Al 524 A8 desg 9} B8 (222)8 F2 49 IR/ G g ﬂl el &Y A= (PRDE &3},
AL FA A8 dEss A HE(222)2 B WAL E}?loi TAAdEn. Bge] vl 2l dAHF5S A
o A1 FZE P8k, Al F2o| 4571 ATl A1 el Yo 7éfn(PCR1)E Gt

{0061} Al T4 AY Ades Bl g¥(222)2 Al AE Fd A2 (PR olAd x|olA FZ Fabe] A7 @A
Heol A2 A" vk A2 (PCR2)E FAddlch, A1 T4 A= dE8 ¥ v (222)2 B4 ¥al gleog f
Ak, B w2l AHAES 198 Al FZE A5k, Al 99 @ A2 (PCRD 9 olFd 9
oA A1 Feof AR AFE] A2 s ek H2(PCR2)E ¥HAdgv).

[0062] A1 =He Agk HZ(PCR) % A2 #9¥ Ak A2 (PR2)E Al T4 A9 58 WAl del222)9 A1 F2o
Wi 72 'l(232)% FAat/] A8 2AY SAE A ' (230)0] Fdals ARE oudet. A1 Hd
ok A2 (PCRD) B A2 Ad Sk ARECR2) = dFFAA dleolx ZIA210)o] ofF Wake =z dxpEe] Al

T e dEs WA Ade22)s daelEs JAdn. Al ' 9d ARERD R Az A9 Fd AR
(PCR2) = Al 7 de &8 WAl dl=(222)o] e Al FZAA A1 74 dE dE8 WA d=222)0)

O

PAAA e Forol,

L

e

[0663] Al Hel G A2 (PR % A2 9" dvr FAR(PRDE A= HAsk] A FAdd. &, A1 e P
HE2(PCRLY HHF & ddsie 7o *34 A2 ¥ g HZ (PR AHF S ddsl= 7ol A Abole

—9- Samsung

Ex1004, Page 311 of 520



SEEd 10-2178575

wWzho] digf 1807 miwte 2 FAETE. o weh, Al HY Fw 42 (PCRD) 2 A2 HdE A9 F2(PCR2)= 4
FAFS FHow 'V S I E IAHEY

{00647 A1 F4 2" 25 WAl el (222)2 A1 AW g A= (PCR1) 2 A2 AW g AR(PCR2)E 71Eo=2 A
19" 2 A2 ddoer 23 5 v} Al AEE A1 54 de des Al d"(222) FoA Al dd 3
% FE(PCR1) Z A2 e A HZ(PCR2)2] Wz} Xl wix]e = dde|nt. A2 sfdL A1 F4 218 A
S A AE(222) FolA Al WY A9 A2(PCR1) A2 HE o F2(PCR2)9] 97 2] wlA]= =
o)t}

{0065] Ao T 2E e WA Yl (224)2 we)l2 Z1A(210)9] s FA4RT. A1 T4 8 2158 WAl '
(222)& wlolz Z|A(210)9] stAUA AAFS 553 diste F2 dFdon FgdTt.

{0066] i, Al B4 dE S A ' 222) L A2 A d8 A5 A d'l2242 TEE ﬂ%*Q a3
s, wlo]l = ZIAI(210)E Ateldl FFar A= wixldn. A1 54 A9 dES A si'(222) 2 A2 4 A9
AEg BA Aed(224)2 vlo} && T3l A= dddr).

10067} 4714, vlop & Mol A (210)0] AN FE FFow wels 210 HEa] Al FA A9 A

S8 W AW (222) 2 A2 TH 9 W58 W) AEo20E A Aew QAR wol 2o AT A A
Aee W AR(222) 2 A2 T4 de A5E B4 A0 4Aen ddes] A4 42 B )

= 49 $% ok,

i)

{0o68] <718 T8 A AR(230)2 dle) YA (210) 9] Al FAddArt. orE] S48 A AE 2300 Al §
A e dES WA iw222) 9] 99 4SS Eoleid A2 F2E AU, e S48 UAE w23
02 A1 F4 A9 A58 A A (222)2] el i F= Adl(232)5 F480

[0069] 2719 FAE Wb A3 A2 £ L Y 22 EEIDS DA A8 AL AW "9 A=
(PCRDE Fal Al T4 A2 A58 W4 Ad2e2)e ddae] A1 T2 49 944 B4 Aed@22)9 A1
Py OFe 2989, 270 BA8 A AR230L Al Fre gidx ARES B4 Az gy
P2 Qe e G F AL F2el 9w dFdrh. o, =7 A8 WA 9W230)e A2 Ad
v He AEE bl AR Agete] A1 A ¥ A5 WAL I (222)

¢

0,
}A
E
g}
| (@]
=
NG
il
of
:Ic-lé
2

o
>
Rl
éa fo
r_u

[6070] A7IA, A TS H(230)2 Al ¥ 93 F=(PRDE T3 Al = A
AR((PRIE ol All FZ2XHE HAEsie Aoz AYsgor), olo AR ¢tz
(PCR2)E Z3 Al F== st A1 el g A= (PCRDE T3] Al FZ243¢ 2

[0071] de e, =Y FAS
(240)2] A3 ¥HA} FH#l(

wlo) 2 7141 (21009 <]

_?_

(222)°] A3 A1

PA
®(230)2> Ho]2 7]A (21009 T FAH Al A4 (P& Tl WApy-
71dez AAdAY, 78 T8 AL s¥(230)2 Hol=
E ug} P33 & A1 Ae G A= (PRDE E3 Al T4 48 458 WA o=
o Y= 93,
1(230)-= A1 FZo] U5dA dAF5S w2 dd@dsid Jdy F2Z -dl(232)%

% TAb 9 ®1(230)-2 UF- 2 A8 (232)S FAT F A2 od fR(CP2)E B3 do]
1%H<210)4 @?i% Afste] A1 Fzeo] oF=2 &I
, vAE EBAe HOM} HE(230)2 Al ¥ Fek A2(PCR1L) E A2 I8 vk H2(PCR2)E 38 A1 5

O ( =)

2)E
CP3) R Al4 Add AHH(CPHE & o]l /1A (21002 FY ARE
s (230)2 A2 ¥l Ak A2(PCR2)E T &3 Fof A4 vhkat

12

{0072

100731

>

@ o

[
)

il i

o8 =2

o &

%

Ruiioe
c

N,

N

oo
er

i 3

o

o

oL

S~

>

£ ™

[0074] 1(230)2 272 S48 A FE (23002 44 AE
A - A 524009l 1S 7] flEl T A= (TP ©
. ELﬂﬂ 'ﬁ% WAL ' (230)2 B
22)e] ofF- " UFE TEslA A2 FIE A
(TCRYE ‘é*éf&lﬁr.

F8 W} E(220) 2 =AY

oo gy HE(IRE 34

L Bee] A} shele Al FA
2 #3

of A7 Al

Y
Yo

2 b o ril
_(\,
oY
3
i
~ o}n Lo rm
o
o
>
)
2
lo
fu
‘U —_
S
B g

[0675] e (2200 2 <AE] A8 A AR230) 7

=
F ZHZ(TCR) = @A A" (TP) o] }
21 2 30) S dusle HA=2E owdd . Wx| g F=Z(TCR)

4
MR EANOE PR I IR SR A N ]

e
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= owa AR A2 BAe ) AR30E A9sEs PAET. 91 99 ARA0E <A B4
8 AL SR (230)0] AT A2 FEAlA 2AY FAE WAL R (230)] qwr;m b Eakold.

[0076] 278 E28 WAl AEl230)2 91 B A2 (TCR) Al Weol2 714 (210) 2] ahde] FAd=" A1 92 FAd
(CP1), A5 A4 dE(CPs) F A6 A JHECP6)& F3l Hlo]l= 7|4 (210)9] W=z F3)3e A2 FZ&
FAgk, ou, S F44 WA SE (23008 vlolES Fdl Al dd W (CP), A5 44 Hdcpy) %
A6 A HE(CP6) ¥} A7) Hom dAHAT,

O

{0077} AR (240) € Wele Z1A(210)9] BE J9(212) Ao A HET. @AE-(240)dE A A" A5 WA 9
H(220) 2 FAE BAE WAL HEWl(230)& 95 7)) dAEr] A% S5 @Ak HEl(TP) o] wix]du}.

0078} DAFF-(240) = wlel2 ZIA(210)2] & A9 (212) A5 FAA A1 GxF AW TP WX A4 Fx} SAE> (TP
4)& xegi).

[0079] A1 G2k (TP Wol&~ Z14(210)°] & G99 (212)o] FAH] A1 T4 Aeg A8 Al ded222) %
A2 F4 HeE A5 WAl el 2240)9] A1 d-of dddrt. Al 9xF Yl (PO 9} fd A2 (TR E &
) =A7 FAIE WA - (23030] FAGE A2 F2E Adelar, Al T4 A9 0SS WA d-(222)0] FA
g Al Feo] el uixE Al FA A8 AEE WAl d'(222)0] A1 wi-ef dAHT. ow, A1 v}
el (TP Hlo} & Fol A2 54 18 A58 A Hd(224)0] A1 @y-9F dddr).

[0080} A2 m} S (TP2) € o] 2 71 41(210)0] & G212yl Aol AL FA AP A5 P A (222) )
wol AW A2 9 HE(PDE VA A9 AR(IRE ol oA F28 A} Aw(230)0] @4
ﬂz FrE Yooka, Ay Ju PR ERE o AL TA A9 A5 Bah e (222)0] B AL T

Gorale] A1 Fze] HuHe] WA A1 A " AE8 WA e (2229 A2 Brs ddHc ol
A2 &2k AP o} £ Fal A2 TH Fe] A5g WAl e (221) ¢ AAdr,

‘_m[mr%__

(00817 A3 G2p HE(TP3)-S Hlol2 7)1A(210)8 B2 9<(212)9] dAd o] &8 28 Al (23009 Al &
o} dAddd, A3 vhab A€ (TP3)2 wlolx 7]AH(210)2] st FAdh A1 2 A= CPhHE 53 <7y &
218 wAb #Wl(230)0] FAAE A2 F=o| FHelHd wjAd A BA1E WA (23009 Al ©@-9 H]o}
=5 ddd.

{0082} A4 AL W (TP4)2 H o)~ Z1A(210)2] B5& A9212) FAx]e] &g FA18 ¥k} vﬂlﬁ(zsmal 1 =3
A TAE WAL ' (230)0] & A2

<

it -
o

29 dAadd, A4 I HE(TPHL ¥2 89 A2(TRIE Fd] =
eve D‘Jt]o]-"/ A G A2(PCRIE B3l Al T =8 A8 A sfiwl(222)e] F33 Al E“E %J
st - F2 mw(232)9] Hul=ho] wix" AR BAIE BAF HE(230)9] A2 B9 AdH"HG. olu), A4
w2l Sl (TP4)2 71l 418 ¥l el (230)9] A2 vhyel dr|des 4R A4 394 el (CP4)T vlo}
o F35 d4ddy.

[0083] VAR (240) = dol A (21009 BF 99 (212) sdd wixdl A5 v} A (TP5) 4] A8 wkxl o ¥l (TP
84 o xadd x5 ik, A5 v H¥®(IP5)2 vlo} Z& 3 Al vhx H¥ (TP dr]de =z dAdAY,

el
6 whx} SEI(TPE)L Hlo} & =& A2 wa el (TP dr|How AA=G, A7 v} &l (TP7)L Ao}
ZL &35 A3 vx} HEH(TP3) g #ridow Ad=c). A8 A dE1(TP8)E vlof &8 =3 A4 vz} #¢l
(TP A7]H ez Addr},

[0084] g Akt 1, B oane] A2 Al de nE =R ordy EE(R200) YUY FZ fE(232)S IAE) 9
AT H218 #AL sfE(230)0] 'V FAakew FAE 2] AHAR(Z, A1 Y Yk A= (PCR1) 2 A2
99y AR(PCR2)E B3 T4 g A58 b 220005 219 R xEgowx, fate dEe I1E
ArE g2 st Ui = 99l(232)9] 914 AeS A 5 sl

m
(e}

{0085] = 7 WA = 98 zhEsty, B uwe] A3 HA] o g FR Qb 3530002 AR S48 WAL e
(3300°] A1 A& FAd HAZ(PCROLE B3 ¥4 A9 A48 A dE (32009 WFE-= st dH-
Aela, A2 I G H2(PCR2DIE T3l F41 A S8 WAL 9dE(320)9] F-= &g, olu, A1 9
© g AE(PCRD 2 A2 Wl A A2 (PRE FTE A vixga, AAC-") Faes gxd AL &
H=2 3o,

[0086] ol E flal, & 2o A3 AA] del v E Fxr tHY EE30002 Hlols ZA310), ¥ A dEE WAL
AR (320), 2718 BA1E WA AE(330) B DAN-(340)F Xghate] FddE.
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{00871 wlol2r Z1AH(310)+= ¥t B4 ZA=R FAd. delA ZAGIoOE Ad 2 s
art. Hleolx ZIAGI0E 2E, AlE, 9 713 5 12 wiee] Ad AR @A
A <l B Z 7]F(FPCB; Flexible Printed Circuit Board)¥ 4 v}, weo]l2 Z1AGI0O)E= iﬂ*i«”ﬂ
(PP; polypropylene) AESQ!I AL Ld#H = gr}, Ho)lx Z1AHBLI0)E
HUE 743+ 5 9Ad = 2d ddS 49 5 e 71Aetd odsiA o182

[0088] T 2E 28 WA AW (3202 wels ZAIGI0C 4", 4 28 2158 WAl FwW (32002 we]s
Z1A1(310)9] 4| 2 sldel] FddT. oW, F4 HAE dFE A el (32002 Al T4 1Y dEE AL
A (322) 2 A2 F4 29 &8 WA G205 23ste 7Add

[6089] A1 T A" dsE Wb A" (6322)2 vleolx ZIA10)9] i Fddd. Al 4 A8 deE W) #d
(322)2 Hlolx= Z1A1(310)9] ArHeNA dAFHE5E Bz d3ste A1 F2& 439, olw, dFHF2
71A(310)2] 4™ 5 s Huske 7o) Feld

0090} Al 74 A8 AEE Wb A9 G20 T2 @4 A%l gdEe] A1 Y P AZ(PRDE D@
A1 A DY AES WA MEG22)L %) ) delon A, B wa) e dAFS A
o Al =8 Fdela, Al Fre 57} ATHel Al Y P H=PRDE DA

{0091} Al Fd A9 A WAF E 8220 Al Y
Hol A2 A dd HA=(PCR2DE P, Al 54
b el A95E d3so Xﬂl FZE gk, Al Y D A=(PCRD s o14"E AX
oA Al F=zo Ey7F Aol A2 Yl A A= (PR2)E JAAT
3

A2 (PR o128 904 £ Gl 237t ad
e AEE WA AEEIDE Ho) Wt delow P

I

[0092] A1 e WY HA=(PCRL) 2 A2 ¥l B H2(PCRE A1 F4 A8 dEe 9} 7%l (322)9 A1 F=0)
B 5= AW (332)% FAsr] HsiA o1 FAE 3AL #wI(330)¢] Evitte AEE ondn. Al #¥l
Y ZA=(PCR1) H A2 #iwl Jd FA=(PCR2) = dAFFA Hlolx 7)A(310)Y «F ko= d7w]o] A1
T AE AsE A AH322)S JdstEs FAdd. Al #E E9 A =(PCRD R A2 #HE Y A=
(PCR2) = A1 4 d¥ A8 2al #jwl(322)0] AT Al FZA Al 54 18 dE8& %A} 9)jwl(322)0]
HAER] ke TRkl

[0093] A1 A A9 A=(PCRD) 2 A2 ¥ " HA2(PR2)E AIFAFS Avbs 7P 2 Ao wixls] = &4
Hot, A1 #H#E SF H2(PCRLY dAFF 2 A2 H99 d H2(PCR2DE ddsts /Aol AdE o2,
oluf, A1 ¥l vt A=(PCRLSH dAFF 2 A2 ¥ vk A=(PR2E A= 7L vx5-(340)7) &
A" o)z Z)A(310)2] FF Wzt HYsi wixldct. ad whe), Al " 9y A= (PR Z A2 HW g
AR2(PRE AFAFTE 4= AAC ") e IA5F FAad,

OF

[0094] A1 F4 A" Asg WAl w'(322)2 A1 WY 2B F2(PCR1) 2 A2 W g H2(PCR2) 9 o= 91X
A Tz alo] AR wWdEo] A1 Wzl @3 AZ(IRDE FAT. A1 T4 48 d58 WA} #9dy
(322)2 Ho] ¥l gglez PAHEY. 559 WAl el dF5S dFsld Al F2E A5, 2ﬂl vﬂ
I A %i(PCRl) 2 A2 el g FR(PCR2D9 old=" X
vk AZ(TCRDE A3},

>
2
Bl
I
lo
s
-
N
2
-1
i o
2 3
é
L
)
o

[0095] A1 F4 A8 HAE5S Ual "l (322)2 A1 d" Sg H=2(PCR1), A2 =Y 2k H=2(PCR2) 2 A1 o=} 3
94 AZ(TCRDE /1Ee=2 Al fd YA A3 o=z 7 4 glvh. A1 &S A1l 4 A" A58 HW
H®(322) FollA A1 de A HA=2(PCR1) 2 Al ©2F #Adk HA=Z(TCR1) ] Aloldl vix|= = #wolr}. A2 o
B A1 4 Ae HAE vuhal del(322) FoA A2 el Ay F=(PCR2) % Al ¥4k Ak A2 (TCR1) 9
2lole] vixE = HEelth, A3 HEe Al B A8 A5 Wb Hel(322) FTollA Al e 2 4 = (PCR1)
2 A2 A " A2 (PCR2) Alolel] vix]E] = S &lolu),

[0096] A2 T A A4g va} uel(324)L ol /1A(310)e] atdd FAEG, Al T A g 2Al el
(322)2 o]l Z]A(310) o] 3lHA HHF S 553 dIsle FZ FHo=m FHgddy.

[00971 SE, AL FA AE A58 WA AEE2) 2 A2 T4 AE A5e W dEE0e FU 2352 A

skl wol2 71 A(310)E Alole] T3 A= ulxEr). A1 B4 HeE AdEg kAl #el(322) L A2 FA4 HA="
HEE WA HlRI(3249)2 Blol & Tel A= dEHY.

{0098] oA 71, Hlof T WlolX ZIA(310)9] Al s WEke = wolk ZIAGIOE Hgele] A1 ¥ AH A
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oy
oo
o2
;

A R AL F4 A DS P AUROE D1qon A, W T AL 3
2 A5 b 322 % A2 T AE A58 WA G208 hgden ddsty) Ad 42 25 )
= 4"

1009} S FAE WA RG0S ol AA(310)9] ] FE. LAY FAE WA RG0S AL T
A A ABG Pt ARG S-S UFEE Easke] A2 FEE @gad. wAd BAe WA e
T A AEE WA AR G229 MR W R AR G332 G

[o100] <A FAE WA WEB30) A2 Fou v P /@32 gAsk] AsiA Al e 2d Ade

sloA 5 AE A8 A HE@322) s skl Al A 1Y Z1E8 WA | 322) 9 Al
FouFe AP, oA S8 WA HEG30)e Al Fe) lFelA] dASE B doske s
T UGS 9T F AT FEe] e Agdn. oW, e B8 WA HEE30L A2 Ad F
@ A=(PCR2)E T Al 4 A9 Ae8 PAF AE622)S Fdsto] A1 F4 A9 AEE WAk 322

[0101] A7NA, AR S WA AEGI0L Al A" "D A2 PRDE B Al FZe Agsta Azdd g9
A=(PCRIE B3l Al FrmiE Esie zlo=m Adgsigon), old sz i, A2 ¢ JAd d=
(PCR2)E &8 A1 F=Z= 2Ysta Al o€ g9 A2 (PCRDE 53 A1 FZ2XE 158 x5 glo),

[0102] L=, A8 B2 9} 9l (33002 el ZIA310)e] A4 FAE A1 9F HHECPDE B3 9IRS

(340)9] A3 A AR WAL QAR TAL FAE WA A G0 Mol A (310) oA
Wlol2 Z1A1(310)e] 91FE uleh AH F A2 oA A€ (P L ol wlolx MBI SE S Afahe A
2 FEE P, AR FAL P} AE@BOL A2 FIE WY F AL AW I9 FRERDE Tl
AL A AE Aee W) A9 G20l BA AL T UFe g

J

g Ealg Al S (33002 All FZ o UFM AH5S wet 24 8 H3se UR = € (8324
2. owl, ZAE FAE WA HE(330)-8 A3 dd FHE(CP3)E FEl wlol Z1A(310) 9 shas A
s R 2 9"l(332)S A, SAE B4A1E A A'H(330)2 U F2 odw(332)S A T A2
el A F=(PCR2)E Fo Al %ﬁﬁ A= A, 28 S8 A HE 3 Al 92w
(CPO)E &3l wlel= 71A(310)9] st Z-F5te] A4 92k sjwl(TP4) 3} 7| H oz Jddrt.

718 248 vk} ¥ (3308 2218 EAE v} g 9l w9\l (3200 W Sl

WAL eI (330) & HAMT-(310)0] A ZAst7] 6] | ddst= A2 92 9 F=(TCR2) =

= v, 2719 B4 WA FR(330)2 B4 v pelew pAaHT, EHae] WA 249l Al

A8 A F"(322)9] 95 L UFE sFEto] A2 F Adetal, A2 Fxof ¥/} AFH
o] A2 vha} Ayl AR (TCR2)E A3},

[6103] =7
=

[0104]

ol

;

B oo

%\4

1)
N

[0105] A2 da el AR(TCR2) = whab s{¥1(TP)e] F-4d d= @8 Al 83200 2 <71Y 4% [
(33007 d71xle= dd%7] sl 27 TAE A HE(330)& sl A=E Y. A2 9=
9 AR(TCR2)= ©=F HE(TPIo] 2718 FA8 WAl AH(E30)E Adaxs FRET. A2 9= A
(TCR2) = <7¢ A8 WA e (33000 & WAl Tl®(330)0) EAdEA] 2
& 3kolt},

{0166} A FAE WAl S WI(330)2 A2 9Ap H5 AR (TCR2)o A wle]l2 Z1A1(310)2] shulel %
H(CPD) B A2 dF S| (CP2)S F3 wlol= 7)A(310)9 sHon st A2 FZE A4 =
Mg A8 9} ' (330)2 volES B3 All 914 =P 2 A2 914 I (CP2)F Hridem 4"
}.

{0107} FAR(340) = Hlo]l2= AA(310)9] & A9 (312) Ao ¥
©(320) ® <A F48 HAb JHEHSSO)" 2] 7]l o1

s

o
)
2
[\
e
14
é i
X
r
X
[
ol
r>

ol

R
ox
rsi' rid
T
—
2
i)
B

Avh. SR GUONE T A A5E WA v
at7) 919 Bel wat S (1p)el wxlE,

{o1ogj = "ol 1A (310)2] E& d9(312) Al @dd Al @A FAR"RIrD JiR] A4 e S" P

[0109] A1 A JE (TP L dlo]2 ANA1(310)2] & 993124 A A1 ¥4 28 A3 Al oel(322) 2L
4 e dE58 wah -\l 320)0 Al @il ddEH Y. Al ©x -\ IP) S A2 @Al #@y F=2(TCR

2)8 Fal oA A8 WA HE(33030] AT A2 FZE Fustor, Al T Ay AES WA HE(E2
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2)0] AT Al F=o] FHojZe wiAE A1 F4 A9 A48 A ' 322)9 A1 @ief dAdr}, ojuj,
A1 FxF A-H (TP v]of 5 Fa A2 A A8 A58 WAl #ed(324)9] A1 9o Add0).

A2 Th=F HE(TP2)-2 W] 7| A (31008 55 J9(312)e] FARAHo A1 T 2 2158 2l gdl(322)9]
A2 Gy dAHEC}, A2 G2 EP2)2 A2 @2F A9 HAZ(ICR2)E T3 A8 5418 WA €l (330)0]
A3 A2 F=5 s, A1 DA Hd AR(TCRDE E3l A1 54 2138 21448 WAL AWl (322)0] AT
Al FZE gaste] Al Fzo AIe] wiAE Al ¥4 A8 Ass 9} wEE22)e] A2 9Rs)
AdH}. oluff, A2 ©@x} HH(TP2)-> vlo} &5 Edl A2 T4 219 2144 WAL "Wl (324) 7 4.

A3 SxF HE(TP3) L wo)2 Z1A (31008 55 A4(312)e FR3H] 748 E418 ¥}l dds30)e] A1
ol dddv}. A3 G A-H(TP3)= ol 714 (310)9] st A A1 94 JdPE 53 <A §
A8 AL AWl (330) 0] HA" A2 FZo FHefHd wix® FAE AL WAL AW (G309 A1 @y} njo}
o del).

A4 D2F HE(TP4)2 wo)lx 71A1(310)9 5% 91(312)0] AN o] =78 EA41E kAl HHEI(330)9] A2 &

}OI
o
o
ol

1. O
Heol Addn). A4 G2} AH(TPA)2 A2 92} At FZ(TRDE &3 +A= 528 vhal A=l (330)0] A4
g A2 FLE dste] 2A8 S48 WA FHEE30)0] A2 Gi-of 4.

G25-(340)= Wlol2 1A (31002 EF 949(312) shde wixlgd A5 &=} SE(TP5) WA A8 @x} #E (TP
)& t] 28 5 vk AL 9x} HEH(TPL)S vlol && F3l A1 9x A- (TP dr)dez dddn).
A6 G2 JE(TP6)- vlo} & Fof A2 x4 el (TP2):} A71F oz Addtr. A7 I« A (TP7)-S ulo}
45 Eof A3 9 AP A71Hew Add. A8 dxp HE(TP8)L Hlo}l EL =) A4 9=t A
(TP} A71xlo = AdHr),

(=)

3
e
2

o

Fo} o], B whgo] A2 HA] do] mE FHE QFH L XE(300)-2 WY FX 9¥l(332)% FAs7] H
3 %7%14 ﬁ Al S ¥ (330)0] AAC-) Hdow AP 2 H=(S, Al d¥"¥ Fd HA=(PCRD) %
Z(PCR2))E Z&] F4 A= AEe dha)l 9320002 A9 2 JdEgony, dsts H=e
g2 st U 2= S€(332)2] <12 AeS dF4AL 5 sio).

= 10 Al = 128 Fxstd, 2 dwo] A4 HA] del nE F1 Hy BE (40002 2712 B8 AL b
w1 (130)°] Al W & A=(PCRLE s F4 A¥ dEFE A w2009 Wi-= JAYgstsd] vy FZE
s, A2 AW Ay A2 (PCR2)E B3l T4 e AE5E8 Wi dAwv 42009 5= &), olw, Al
ey ok A=2(PCR1D) % A2 dd B9 A=PCR2)E TY Aol wixssn, ARAC/) 4o bixd
dd = g},

ol 2 Y&, B wnle] A4 A de wE Fr chhy RE(400)2 Hola Z1A(410), T HE HEE vhab
¥ (420), =AY BA1E WAL 2E1(430) 2 G2 }H-(440)E X 3ksle] A}

Hlol2 ZIA(410)= 2hehe] B 7iAl= dAddu. Hlolx= 71U E 4 " &) = ) 1A= G
Aok, wleol= Z1A U0 = BEF, AE, O 73 T3 28 vtute] dA JAE &4 ol Z1A (4100 =
A4 A4 #= 7] (FPCB; Flexible Printed Circuit Board)¥ < i}, Hjo]x 7]7<H(410)E Zdzadd
(PP; polypropylene) A|ES] AL AH= 3ir}. vo]2 Z1A(410) = olol A=A gon, Bvtut JjAeo]yAl <
HuE 748t 25 g9 e =49 sjd S 44 5 = 71A2d gdatA ol &8 7 i

T A8 AEE WAL AR (42008 dlol= /)AUI0 FAaAGt. A A dEE Al A'I(420)2 H]o]X
Z1A1 (41009 A 2 shdle) FHAdE vk, olw, F HE HAE8 DA A-(42008 Al 4 A" HAEs8 DA
Hel(422) 2 A2 54 19 AL PA A2 S 286l A Ev)

A1 5 AY A YA Hwl(422)2 o]z 14141009 AH FAdET. Al 4 HdY AR
(422)L Hleolx= 714 (410) 8] A¥lelA dHEHE B3 d3ste A1 FZ& JAd5d. olwf, dAFAFL2 Hlo)x
1A (41002 A R #Ee Husls 7hake] Folu),

AL T A AES P U B2 @ Q%o wddel Al e 99 FEPRDE P
AL T A AES WA dR@e)e Bael Wl wleles FHEY. Haol Wl gl dHHe Wl
of Al FEE FAF, Al Tzl AR ATl AL AW FB F=ERDE B4

Al 5 A9 A8 WA HEd22)2 A1 Y Je
% :

; = (PRDSH o1 4 e Kol A F= Fabe] oln
Hof A2 e Pk g = ol

Z(PCR2E P9, Al F44 A8 HEE WA dAld422)S
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A, E4o] ukal gl dFFE d3lete] Al F2E
oAl A1 F=o] AdX-7} AFH xﬂz el & 74 2 (PCR2)
=)

ek, Al e g A=EPCRD S olFdE 94

] oi"d

[0122] A1 A
29 9B1(432)L FAF7] QA A8 BAlg v} 81 (430)0] AEts AREs
0 )

nl

ek =2 (PCR1) 2 A2 AW &k AR(PR2)E AT T4 218 268 A Hd4e2)e] Al Fze
R

07% 1o

2 A2 Hd BAG HA=(PCR2) = AFFAA] Wl 714 (41

.

B
Bk 42 (PCR1) )e] 9 o2 45 Al
T4 Ay A8 WA A1 422)S Qs =E AT, Al A9 g AR (PCRD) R A2 9Y gd 42
(PCR2) = A1 4 28 ZE8 9Aal ul422)0] FAT A1 FZeA] A1 F4 18 2E8 9AF jwl(422)9]
PR ke Fholt}

(01231 A1 W Ak A=(PCR1L) 2 A2 dd A9 F=(PR2)E dHASS XYEsE 7ol A A vixEH=E ¥4
ok, Al sw ‘o% AZ(PCRDS AxFH R A2 #d I ﬂi(PCRz)i Oﬂé—s}b 7HdAe]l AL 01%:}.
oluf, A1 W\ P H(PCRDS A5 2 A2 dd 9 H2(PRDE A dsts 7PHaE 9x-(440)7 3
A" el Z1AI(4100 9] g A3 Fskx] EE wix"Ect. e ohet, 1 sied &g A= (PCR1) 2 A2
H g A2 (PCRD= dFHE5E TAo= AMAC/) @48 455 49,

[0124] A2 T 19 deE A A" 24)2 welx 7 A(410) 9] st -, Al ¥4 A8 A5S 94 -

(422)L- wlol2= Z71A(410)9] slHAA AFHAFS 543 dAHs = FZ o= 44,

{0125} g, Al T4 A" HEE DA Aw(422) 2 A2 F4 1Y AEE WA Ad 42 e AFHSE 93
shel, wloles 7141 (410) 8 Apole] T Am WA, Al T A dE5g P Aedz2) 2 oA T A
AEg Al HE (4209 vlo} 25 T8 A= ddH.

[0126] A71A, Hlo} L o]z 714 (410)2] AR A sty wakew dle]lz YA LINOE #FSHe] A1 41 A9 A
S8 UAl Hld(122) % A2 A AE AEss A fd2ng Ar)dor qAadd. wop =& A1 F4 A
o HdEE A w422) 2 A2 T4 A9 deg WA siEd2aS R He g ddsty] A8 A 55 A
2 74E Fx Ut

01271 A" BAE HAL FE(130)2 o) hﬂ(uo)q e @Ak, A8 548 A AW (43002 o=
71A1(410) Aol Al wlolx= 71A1(4103 9] &F& uwe} dAFeto A2 FZE FRI0

[6128] Al T4 A8 AEg wal H¥l422) 9] ¥-E F3lee A2 FZE Fdgit. 271y FA8 WAl ¥ (4300
2 Al B A48 dEs WA} Fiwl(422)9] il R 2 gel(432)2 FAF

[0129] A EAE WA HEH430)e 42 F2 2 UY 22 9w32) e ‘3%3—3}7] HslA Al HAE P93 A=
(PCRDE &3 A1 F-4 = dEg Bab diel(422)S Axkste]l A1 54 9 A58 A fel22)9] Al
F2 UFs AAFd. oA BAE WA B30 Al FEo UFA dFE5E 553 dsiE Uy

o = 1(430)2 A2 #¥ =]

23 9el(432)2 A3 T A1 F2o ofm HEIY), olw, TAT EAL ¥kl ¥
W AR (PCR2)E 8] Al ¥4 48 A8 wal el (422)S gdste] Al F4 48 d48 9ha)l oiwl(422)
o] A1 FZ JFREE 92 &I,

—

[0130] o714, oA 5218 9} AE®l (43002 A1 ¥ #Ey A2 (PCRDE =& Al & <}
A2 ((PRIE B3l A1 FZ=Xg esles Aoz AWsiglon, ol A=A ¢, A2 Jdd g A=
(PCR2)E E&l A1 ==& H9dstar Al #¥l g A2 (PCRLE &3 Al FZERE %

Sl

(0131} Add s, oA 218 WA HE-(430)2 wlo)= YA (410)9] R FAHHE A1 914 A-MCPD S FF 9A-
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Combo antenna module and porlable device having the same

Abstrant

o antennz module in which an ex

Frovided ac

ded magnetic sheet is extended to be
o prevent noise du
. The disclozed portable termi
y, and 3 conneciar cabi

ing wireless

> af 5 portable e

& COMNecian ¢

disposed unid

ransmissio
batrery, 4

and a portabie

adjacent o the o a meduls is dispesed under the battery

and the connecis bie and includes an ex

etic sheet averlapned with the connecior Other languages:

cabig

Inventor:

inages {31}

20181218
20181218
Glassifications
2021-06-28
rnas with 8 substantially uniform current distributicn arcund the loop and 20720406
ion pattern in a plane pernendicudar to the plane of the loop with core of
2022-04-06

External links:

Claims (12)

bauer‘y‘
oo sntenna module
and a connector eable disposed

isposed under the bath

senna module,
cemin antenna moduie is

sheet disposed under the batrery,

fer the battery; and

2 jawer magn
an exiended magretic shast disposed w

sheet and the expanded mag « sheet. sccarding to

o

1 disposed on the expanded magnetic sheet snd disposed in 2 spaced region between th

srid a mesl ¢ fower magne

claim i,

etaf sh

anded magnetic sheet. According

cable. According N,

: battery and the connes
ced apart from the lower partion of the ¢

ci

ange 16 for

tic st

fower magns are a1

icn. an antenna sheet havmg a3 pturaiity of radisticn patterns formed thereon;
"

posed under the antenna sheet and

separation
an expanded

g

atic sheet disposed onthe antanna s

2 lawer mz

T

netween

n of the expands the lower magnetic s

A cornipd antenna modul
sridd the expanded magne heet, 7. The method of claim &,

vd G an Upner pot

thod cf claim 6,

metaf sheet is @ conductive sheet comba antenna medule. 7. Th
sheet averdaps g portion of the .melif:. sheet gnd a poriic
neet and the extended magnet ¢ are spaced apsitio have a spaced distance w

vof the axpanded magnatic sh

OWE

N the

ithin o set i3

inwer Magnetic s

ide and th

etrangs is 5% or more 15% or fess of the tength of the antenna shest, snd the sntenna shest length is 3 length in a direction perpendicular to the first s

s antenna shest. 7. The method of claim &,
Cne of the phi ¥ ticn patismes iz exposed threugh a spaced an
cormbo antenna moduie further comprisi ic sheet |

and the lows ethod cf ciaim &,

tenden magretic gl

gnetic s
he expanded masgnet

0y
¥

3 AT Unner magr

erposed between the antenna sheet and

Description

Sombe anten ame {COMBO ANTERNNA MODULE AND PORTABLE DEVICE HAVING THE SAME}

a module and mobile terminat having th
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resent invent:

antennz module mounted

0 antenna module an

& particulary, to a cor

poriable termi

2
)
e
(=%
2
e
=l
=
a

i having the same,

mehile wermingl provides various fur

nnss such ag sn N

and electror

ayment, Varous a

na, 4 WPT antenng, and an MST antenna are ma

: RTEnnas are Mmountad | inais hacome smaller and thing

y the mobile terminal, the mounting space is slways insifficient. L and the battery

due o an increase i1 battery capacity, the shortage of mounting space is fu

ante stry Is conduct e the gize of the antennain o ninals. When

§ research ic

o solve the problem af insufficient meunting space for pertable b

e ared on which the Ton patierm is mounted decreases, 3

» size ¢fthe antenna decresses, 1 ned interfarence between radiation patterns of different frequency

. Area reduction and interference are the suses of degradation of antenna performance.

ien

Acombo anienna mod s anante

termis) having diffe
ard}, and is mainly used 1o solve the fack of ma:

g in which a pl
and an M3T amenna, are formed into one module {0

3, @ WPC anienna,

¢y bands, such as an MFC anten:
being used

rable terminals st
g performance eq

Recently, a3 smalier and thinner port as wearable devices snd foldable phones have been ¢

to or greater than that of the existing portable terminal is required.

veloped, the developrment of & eombo antenna module

having a simaller size and having ante

worean P L 10-0ED5RA7 (M - Remnovabdle battery cover with icep antenna and co

Nt Reg

+ mobile phone 1o v i appliz

nas bean proposead |

oresent invention dave of the abave cirmumstanaes, and 3 metal sheet covering 3

ne noise in the connactor cable dur

oaration ares of magnetic sheets disposed on the upper
is of the anten

ntinvention is tc provide an

and fower
okjzct of the

gheel, respe-"-‘wely, is
ante

g wireless power transmission. An

in order 1 achieve the above object, a mebile tarminat aceording 10 3n embodiment of the present inventicn inciudes s hattary, 2 combe antenna module disposed under

ine ry, angd & Lonnect 1t ie the combe antenna modile, and the combo antenna meduis is located at the bottem © matiery. and a lower
magn et dizposed under the battery, and 8 e rosed o the expanded magnretic sheet and

disposerd in 5 spaced region betweern sheet

qﬂ
e lawer I‘.":RQHGNL‘ ghe

2gent

vention, @ combo antenna meduls and s mobile terminal -"-aving the ssme weing betwes

by expanding the exends

& gaime interpesed am aration are

covaniig i
el 1o tha connector

fing the TX magnetic fial

arevent the occurre etic Tizld,

ce of naise in the connecior catile by the TX me

cable, such as ine

non of the display madiile.

e moediite and the mebiie tarmi

of, the comba a1 having the same form a spacing between the fowar magnetic sheet

NG NFC and b

wnd the extended magnetic sheat ¢
N

expand the extended magnetic sheet, therehy preventing noise in the connecio snd imp parformance. osn have an &ff;

wna medite and the me

inad 3, the combo ai

= set range of magnatic shzets
ion pattern and the thivd radistion pattern
i the third rsdia

disposed on the upper and lower poitions of the antenna s
th. This has the effec 75 the an

pattern,

wna medite and the me

i ad , the combo ar set range of magnetic sheets d

tof the radiatian ¢

wpper and kawer portions of the antenna st
oreveniable effect.

the same are arranged 1o have a sed

/10 prevent the occurence of naise in the surrounding components, so that the display

section area of the se

i ad nna modiite and the mebite termi

having the same to posite inclinations in the

tern and the thivd radi ized evenin a smalt size This has the

rence betwean the second rad

pattern snd the thi rd radiation pattern, |
effect af improving the antenna perfermanc

ion pattern is mini

wna medite and the me of the MIST

inad 3, the combo ai

impreve the recogniticn 1
digtion patern fo have opposite ir

ency band in
the srmall mabile tern

ingd by forming the second radiation pattern and th

1, the combo ar inal havi

the second radiation p

SNa M

ute and the pertable tern
and the third rad

ng the sarm
1 pattern 1o have opposite inclinations in th

can secure reliabi Elfv Ly minimizing the cecurrence of cracks during bending tests by
sing area. .

a cornin antanna moduie according to sn embodimen

o presant inve

2is a view for ex| i the present invention.

2 and 4 are

3 aview for exs

anct 7 are views for exp

81610 are views for axplair
1

d the fowsr magn shest of FIG.

s 3 view for explaining the averlapping of the u

e AN

6. 12 isaview for e et and 1

icwe

sheet and a lower magnetic sh

pisining the overfanning of the exgandad magnetic Magnatic sheet of FiG,

5 & view For explain r‘g 5 radiation pattern exposed through 2 spaced region batween a0 exiended magnetic
14 and 13

bo antenna moduls is maunted.

ai on which 2 general o
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16 10 12 are views tor expt

ng a mebite terminat having a oo

0 antenna moduls: according to an embediment of the presentinventicn
sining satenna performasnce of s maobile rerminal having a comba

1310 27 sre diagrams for exp

grtenns module secording 1o the Tiest ermbodiment of the present
MV,

22 and 23 ara di ms for explaining s of
moedule accarding e the first embodiment of the
2410 22 are views for expt

s for expisining sotenna performance of 5 mobile termina

momensn in which & magneti

o @ eonnecicr cable through a separation arza of the combo sntenna
Egent inven

ng a comia antenna module accerding to @ seco

gving & combo gt

nia

orasent

Hereinafter, the most preferred embaciment of the present inve

on will be descrited w
e art can eagily implernent the rechnical ides of

detail enough

s reference to the azcompanying dr
sent nvention i

sl g persan of ordinary skiil in:
drawi

of esch
ouigh they are indicated on different drawings.
n or function may cbscure the gist of the

its are given the s
ing TN present invertion, if it is determined the

= reference numerals as
dc sifed description of a relst

oresent invention, the detailed description thereof will be omitied.

it s ncted that the sa

e reference nume 33 much zs

5 et

1 in deseribing an emnbodiment of the prese

ermined that a detailed desc
ereof will be ormitted.

nown configuration o funciion may

gistoft

e present invention, the detaited descri

¢ thar 3 &

ucture i disposed or formed "o’ or "on” of another struct
@ i contact with each ciher ag 'eii BY whfm these stuctures are fanmed, It should be rpreted as including

irrent of the present invention is ma
st partable terminalis a foidable phone 10 th

For example, since 3 foldable phone is folded in the vertics! divection, the mai

combs antenna

dule 100 becamas smaller in size as the mounting space is rediiced, ¢

Agcordingly, the combo antenna medule 180 according to the first 2

terminai, the sa

e on the antenna charac

3heeTs

inhe of the antenna sheet 116G, 1
smariphe en the ¢

s distance (GW) of the magne

hat of the combo ant

e even wh

e first erni
generated in the wonnecta

dends the magnetic s
e mmagnetic feid generated during wirele
dule 100 according te the first embaodiment of the present invention preverts flicker from coour

ing the radisticn patter
sower transmiz
ngin the

10

wecior cable so that neise |
cemba antenna i

s s}

'rordinqiy,

the connecior cable,

NI

infg o FIG. 2, the combo antenna module 160 accordi
diaticn patierne are formed, and an Lp:l- r magnetic sh 20 disposed o
iower stiface of the antenna sheet 110 and an extended magnet

feg an sntenna sheet 110 on which a pluralit
aiower m

gneti

antenna shest 110

different frequency bands, The antenna s : a fir

a second radiation pamiern 113 that resonates in the KFC frequency band

such as & m substrate
polypropviens) shee <ample. Here, the base

he antenng, it may be used in various ways.

base shest 111 may be 2 Hlex
eet 11 ted i

70, and sslong asitis at

first sicde $11, and a third side ¢o ted to one end of the first side 811 and cne end of
Si3ands fcurrh slda 14 opposite to the third side 313 and connacted to the other end of the first side 811 and the ¢ther end of the
311} to the fourth side {S14) s tion of the presentinver
inthe g, 8 termin i 3 rminad o fon ¢f radiation patterns, The axtension 115 or the fike extending from one side ¢ the ffu sides may
formeding jat

. and in the actualp

53

ca of the base sheet 11

. The first radiation pamern 112 is formed in 3 loop shape |
ary sxis orihagonat 1o the cen

inding axis iz an v
iasan e:(ampi-z.

nortion of the base sheet 111

Attris Ume, inthe base sheet 111, the first radi

v osTern 1121 ded into an inner pe

‘ Z. which is an sres dispesed on the inner g
shape based on the loep shape, and an outer circurmferential arsa GZ, which is disposed un the ou

ar peripher‘y' of the i-‘.ar

s shape. can be

rst radiation pattern 112 may alsa be d
base sheet 111 and the firstr

formed in the ba:se sheet 1171 inthe inters: st intersecting area A1, se-‘:and intersecting area A2, third |
iccnis formed s {

posed on the lower surface of the base sheet 111 . The 1
par:err‘. 112 disposed on

radiation pattern 112 digposed on the upper :

icwer surface of the base shaeet 111

ed through a via hole. The firstr

tersecting ares A3, fourt ing
ase shest 117 without being formed or upper surface of ¥

second radiation pattern 1131
the b

olii

hase sheer 111 . Th

:d on the upper 3 second radistion pattern 113 isd

e 118 is formed in 4 jcop shape in which a second d
> second winding side is 2 virtual axis orthegonalio s
ngt axis, and the second radiatior

se shieet 111 . The sscond rsn
ity of t

ihe hage sheer T

wi

ing shakt spac

icn spaced apart by a pre
pattern 118

T,

e NEC frequency band,
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The secend radiaticn pattern 1313 i

srea b and the outer cirsumfer
ihe foops of the radiation pattern 112,

The secend radiaticn pattern 113 nas an inclination that approaches the first side 311 of the base sheet 111 from
f e first radiatio

inner periphery to the outer periphery of the firs

the firs

i rsection ares &1 and

-

i
ihe second inter:

on pattern 112 n other words, the second radistion pattem
g A2, snd the first and hss 2 slope away |

rung slong the cuter perl

Hen -

el 111 .
ern 11 is formed in 2 loop shape in which 31

The tnird radiaticn pattern 114 is disposed on the upper surfacs of the base she sed adjacent to the second side 812

bgge sheet 111 . The third radiation p g shaft spsce st winding shaft and the second winding

shattis wound a piuratity of times. Bere, i ird winding side is 8 virtuai axis orthegonal t© a position spacedt apart from th winding axis by 2 predetermined
distance inthe direction of the second side S12 of the base shest 111, and the thind radistion pamarn 114 is the MST fraquency band. For example, rescnanca in

Q0

4 altern
ng ares A3 and the

nird radiz nHH A imersests the firgt radistion pattern 112 That is, the third radistion pattemn ely passes theough e inner gire

niersecting area Ad | ftir

iZ and the outer ¢ ential area OZ of the base sheet 111 and passest
radigtion pawem 112,

ioops of th

apprasches the second side 817 of the hase ghex

outer mierentizt directi

clination that
third radiation pat
nd the second side {312) and has a

tradiation pstiern 114 has an in e inner pe
ot the first radiaticn pattern 112 in the thin

o patiern 113,

rinhery 10 the outer periphery of the firgt

ticn matiern 112 . ko other words, icws i

niersection

area AZ and the fourth intersaction pe away from the second rad

nivg

radiation patiern TH4 may be formed 1o have a plurslity of refraction partions wird radiation pattern 114 may be formed as 3 quadiar
n pertions, a refract crtion of & regicn facing the second

120 and the icwer magnetic sheet 130, which will be descr

wgular loap having the

refracti
faticn patierm 113 may be exposed through a seps

ne R4 . in this case, ameng
ion area GA hetweer the upner magnetic shes

> pluraiity of refr

iater

114 mai

second rad

jon pattern 113 and the third radiation patter
spacing between the second radislion pattern
e inner and suter periphery of the first radia

in the samy

cing 51 inthe inner pe region IZ of the first rad " pattern 112 The

radigtion pattern TH4 increases in e outer peripherad diraction of the first ¢
atterm 1138 and the thind
ugh the outer periphery of the first icn pattern 112 . Inthis case, o]

nsttem 112,

cation patiern 112 hetween
sama spacing 52 after

ain

ne secend radiatior

acing G2 in the out e first radiation pattern 1121

s patiern 113
the secornd
114 can

bis to min

O gourse, singe the combo antenna mediie 100 has an inclinatior
the bei

tis possl

accurrence of cracks du

G lest.

The r surface of the antenna sheet 116
bage shest 111

%, the upper may

per magnetic sheet 120 d

ased adiscent ot

radigtion pawern 112 and the saccﬂ-:i radistion pattern i
gare] 122.

&
%

r

nttc the firgt side $11 of the base
cne and of the first

heet 111 . The first base regicn 1211 r-ispcs-:-d adj
sheet 130 AT side 523 ¢
: 521, and the

s dispeseid adjacent e the first side 5171 of t
side $21 and the firet side 821 facing the o

acond side 522

L,

the ot

udes a fourth side (24} connectes

wer end of the firgt s 03

extends fron the first side $21 of the first base ares 121 ids from the first side 321 of the first base area

e 512 of the base sheet 111

171 in the diraction of the second si

first base inthis case,

Arnong the first protruding regions
st protruding region 122 cverlans the lower magnetic sh
the second side 37 ok

2, 8 partiab region disposed in a dire
et 130 with ¢

o opposite 1wt

= antenna shest 11007 in the directicn =

& narrower than the width of the first base grea 127 (e, the shertest di

orticn of the first side €21 ' of the first base region 121 faces the lxwer mat
ined distance or more, do,

e whird gide 523 and the fourth side

ance batwe

The width of the first protr
S24 of the firstbase 2
first protruding region 122 and is spaced

01 130 at both sides of the

i the fower magnetic shwet 130 by 3 predeten

neet 130 is disposed on lhe fower surface of the antenns shee
it eide 311 cfth

The igwer magnet
side $12 of the base sheet 111 oppesite 1o th

nthis osse, the lawer magnetic she i5 disposed sdjacent 1o the second

ion averlapn

etic sheet 130 is dispese he third radiation

33

Referring w FG 5, 3 recess 18Y s formed in one side of the lower magnetic sheet
ding

€ recess 132 is formed 1o have  shape

ic

ceire e first radiation ¢

1 the fwer mag

s formed 16 nave a widin smaher than that of one side of the tower 11
10 faces the upper magnetic sheet 120 51 both sides of the recess
st base region 121 of the u 120 v more than

ingly, The fower

sheel 130 is spaced spart from the fist side

grocve 1:
raghetic she

oart §21 'cf

rrain area 124, a Tirst 2X0snsion area wa 133

26, and 3 second expar

on

g To FiG. 7, the lowe :heet 130 may be divided into a first

& formed

st main aread 134 is an area overtapping the antenna sheet 113 amaong the entire area of the fower rmagnetic sheet 133, The above-described recess

in the first main region 134 .

v one side of the first main area 134 1o the first side S31 among the entire arza of the iower magnetic sheet 136 . in

soping the faurth side 514 of the &

The extercied ares 136 refers 1o an arn

ina sheet,

words, the first extension area 135 Is an area arranged W extend cutwardly on 5 fine over

second extended area 133 refers 1 4n area from the ¢

er side of the first main srea 144 16 the second side 832 gmong the entire ares of the lower magnetic sheet
vardly on 3 line overiapping the third si

= 313 of the antenna sheet.

130 . In cther words, the second extensico: area 136 is an aread &

iged to extend o
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st a portion of the connector cabl: when mounted on the motile terminal. The first

or 138 overiap st le

he rmagnetic feid genarated by the radiation pabiems to prevent noise from being generated in the

For example, the first extension arez 135 and the second exten erap @ connectar cable such as an FRT cable and @ CZC catle connecting the main board

1 136 and the second exier
cable. Accordingly, the combe antenna maodu

sried the display. The firs! sien region 138 block the magnetic field genarsted in the fin

fe 100 m event the flickering phenomenon of the display due te the noise

radistion pattern during wireless power

a

SmEssion ¢ pravent

%

neration of the connecior cable.

e the first side 511 of the base sheet 111
pattern 112 and the second radiation pattern 113.

he expanded magnetic shegt

The expanded magn
sridd the sntenna sheet 110,
dispesad on the upper s
exendad magnetic sheet 140

=tig sheet 140 is disposed on the upper magnetic shest 120 . An upper magnetic sheet 120s

is, the ugper magnetic sheet 120 s disposed on th

upper su ‘fac,e of the amenna s

e cf the upper magnetic sheet 140 . Accordingiy, the upi

SFmagn etic sh

s sheel 1401

nic sheel 141

Referring o FIG. &, the extended magn Omay be dispesed on the sotenna sheet 110, The sece
r magretic sheet 120 . That is, the exp sheet 140 js disposed o

0 is disposed on the upper surface of the expanded magnetic sheet 140 . Accordingly, the expanded magnetic sheet 140 s interpos

is interposed between the
sheet 110, and ine
od batweern

surface of the ant

=

antenna sheet 110 and the upp

upper magnetic s

ihe sntenna sheet 110 and the upper magnstic sheet 120

i protfrusion area 142 .

second base area 141 is dispe
{acing the fower magnetic sheet
nd side £31, and

SRt

i nase region 141 s disposed adjacernt to the first side 531
t oppasite to the first side 531 . A third side $33 connee
it the cthe

10 1he s

crid side 832,

=nd cf the seccnd side 332 itincludes a tourth

end of the s« ide $32, the cther 2nd ¢f the secend side 331,

side (534) connect

ion area 142 extends from the first side 531 of the second ba
second side $17 of the base sheet 11

second prot

se area 147 . The second protuding area 142 exends Trom the first side 587 of the
1

seccnd base area 141 in the direction o

shest 120 . in

Amang the sec orotruding regions 142 osie 16 the second base regicn 147 cverlaps the lower magne

whis case, the second protruding area 147 e iower magnetic >hbel 130 with the antenna sheet 110 interposed therehetween in 4 partial area exiending in the
directicn of the second side $12 of the base 11

stween the thivd side 333 and the fc
the lawer magnetic sheet 120 &t

The width of the second provuding area 142 is narmower than 1
fe & i
des of the second protrud

2 of the second base ares 1471 L is formed Accord

3 regicn 142 and is staced

stance or mere. dio.

dnetic ¢
g ares 121 o overiap the
= second prowruding area 142

sheet 120 . That is, whan the expanded ma
per surface of the first protr
upper magnetic sheet 120,

second protl ing region 142 overiaps the first p
233, the se-‘:and pretr
et 140 is disposedont

to overlap the first protruding sres 123

uding region 121 of the upper magnetic sheet 140 is disposed

vthe g area ‘ld’.: is disposed on the

lower surface of &

surface of the € upper rr:agnetlc sheet

i dig

Meanwhile, referring to FiG. 15, the
145.

: region 141 may be divided into @ secend main region 143, a third extension reg

was 141 .

he second hase ;

second na sntenna sheet 110 and the upper magnet

of the second
urth side $12 of

andd the thied side

osed outside the first side €11 and the ¥

e ihird extended ares 144 s an ares from the outer pe
base area 141 . The third extended ares 144 is an
eel 110,

iy of the second main area 143 10 & portion of the second side &
ret averlap the antennas sheet 113 and is d

st

g that dos

he antenna §

e fourth extended area 145 i sn area from the outer periphery of the second main srea 143016 4 portion of the second side G the fo side 844 of the second
base area 141 . The fourth extended area 145 dees not cverlap the antenna sheet 110 and is an area disposed cutside the fi ite §11 and the th rd side 313 of the

sntenna sheet 116,

o

Whaen the thi

eriended region 144 and the fourth extended region 142

oek the magnetic field

are mounted an the mobile terminsl, at least a portic

third extended regicn 144 and the fo extented re

bie dus to the magnetic fisld.

erated by the radiation patterns to o

con

For evample, the third extension region 144 snd the Tourth extension region 145 overdap a connecior cable such 35 an FRC cable snd a {2
beard and the dis oiay The ang the fourth nded area 145 block the magnetic fizld generated in the first radiatlon pattern during wir
venna moduie 100 may prevent the flickering phancme: o

able connecting the main

(9

nghy, the cornio ar solay due o

Referring o FIG. 11, the uppe
separation distance GWT wi

rina ot the third radiaticn pattern 114, and 5
waration ares GAT .

nagnetic s
ina st

Yo form a first s

first separstion distsnce GWT between the wer magnatic sheet 186 may be sdivsted within a set range according 1o antenns

mobile terminal.

o

istance GW of

o 1o the radiation pa n i state where the first separation uppe
exceeds the madimum value of the setiange, the magretic field Farmed in the radiation patterns becomes strongern 1t afiects the compene

rnaghetic sheet 120 and the lower magneti

inthe mobile terminat,

connecting the inal and the rmain bosrd by

ise of

an, and the fid

tay die 10 the
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fielt generatent in the second radiation pattern 113 must pass \..rouqﬁ the upper magnetic sheet 120 and move 1o
e combao antenna module 100, and the upper magnetic sh
value of the st range, the magnetic fizld dees not fow well w combao ante"r‘
sacond radisticn pattern 113 Parformance (eg, MET communicstion perforrmance; is degradad,

magnet

e 28 and rhe fower magnetic she ninterval GW1 of

sdule 150, resulting in a foss, which ca

Y and the lower

Gn the other hand, when a current Is applied 10 the radi
wgnetic sheet 130 is less than the minimum value

Y patierns in g gtate where e first U separa

ance Gl of the upper magnetic shee
sheat Since the first separation interval GW1

lower magnet

e selrange, in

upper --queiic, sheet 120 and th
of 130 is narrow, the magnetic field formed in the radiation patterns does not pass through the first separation |

val GW1

T34

arguing the

antenna per‘r’ormana-‘::

oattern 113 and the third ra
atic sheet 130 . and o

0N patte n 114 does not smeothly pass through &
. and shord

first separaticn

SN

ion performances detericra

i ather words, the magnetic
dule 100
'qaqwcrvc field of the second radi

: CCMBo antenna

T magne

oatiern 113 is not sufficienty formed in the lowar porti

e antenna performance of (113} feg M

s0 the second radistion pattern

ordingly,
aocording to the

raticn distance GW1 of the upper magnetic shes
racreristios required by the mobite terminad,

28 and the lcwer magnet

ng oh

Althistime, ag sn exarmple, the setling range s 2 mmor more and 3 mir o less. The setiing range may be st ag 4

= length of the an
2 shoriest distances betwaen the first side 8171 andd the sac0 '1d side S

case, it may be set to 5% or more anc 20% or less of the fzngth of the antenna sheet 110 . Here, ©
iation matiem is formed inthe antenna sheet 116, and is

gicn where t
b3se shest 111, 4san

example, whern the anienna sheet fength is Ut ZEmm, the setting range miay be abeut 1.9mim or mere and 7.6mm ar fess.

nge may Be set as arefat nase sheet 111, andinthiscase, itm
may be alength in a direction ot

mately 1.3 mim or mere a

v be settc 5% or mere and 20% or less cf the length of

Fere, the fength of the base sheet
irmately 8 mim, the setting range is

GON

& mum gy be below.

1o the Tirsl gide ST and the second side 512, and when the base sheet

pper magnetic sheet 120 and
he concave groove 132 1

518 of ‘

e iower mag

etic sheet 130 may be formed to have the same first spacing GW1 at beth sides of the first pretruding regicn 122 or

ic sheet 120 and e fower magnetic sheet on of the third side

T, in e upper magn
nase sheet 11118 the first separation interval in the dires

first separation interval GW1T in the dir
14 of the base sheet 171 . it imay be an i

e samie as (GW1

Ri ig to FIG. 12, the lowe
separgtion interval GW2 within 5 set range at both sides of rhe overdapped region. ) ta farm 3 second 8

iower magnetic sheet 1306 faces the third extended ares 144 of the expanded magnetic s

' patiern 114, and a second

agnetic sheet 130 and the s portion cf the third radia

AT

ares 3AY inthi

case, the frst exiended ares 13% of the
oaration distance 5W2 . The
spaced apart by

eet 140 while being spaced apart by the secend

e icwer magnetic sheet 136 faces the fourth ¢ shest 140 while

tended ares 145 of the expsndead magnet

e GWZ.

ted within a

we GW2 of the lowar magnetic sheet 130 and ied magnetic sheet 140 may be adju 510 antenna

istics reg the mobife terminal,

When g current is ap piied o the radiation patterns in a state where the second separation distance BW2 of the fower magnetic sheet 120 s0d the extended magnetic
sheet 14D exceatt wm value of the set range, the magnetic fietd formed in the radiation patterns becomes stronger, it affects the components in the maebiie

£ 4

:he display of the mabile ter

or exampie, noise fn’“lé’lcﬂt‘d ir1the connedian ¢

ne magne

pattern 112 dur:r‘.g wireless power tran f the connector cabie

b4

ample, th netic field generated in the seco tic sheet 1401

srval G

stpasst

of the combo antenna moduie 100, and the fower magnetic shee

3 and the expanded masgnetic sf
magnetic field does no e upper part of the
zecond radistion patter 113 Parformance {eg, MET communication performance) is degraded.

marimum value of the set range, the
18t

Onthe other hand, whan a cur

g applied w the radiation patierns in a siale where the second separation distance GW2 of
:nded magretic sheet 140 is fess i the minimum value of & e, the lowsr magnetic shest 130 andthe e
rarrow, the magnetic fistd formed in the radis

e the second

n patierns doas not pass through the sacond separation interval GW?2 and Is stagnany,

@ perrormanaa

radiati
:tic sheet 130 gnd the extended magnet

erated from the secon

ird radia
c sheet 146 and ¢

: secand

pattern 113 and the pattern 114 does i

smcecthly pass through
tion, and shor-dist

AN0L COMIMUD

cation perforrr Ed

e

radiatic
shieet 120 and the expa
¢

=0 werds, the magnetic

pattern 115 mus

s COMDO Frtenna

sehie 1003, snd the lower magn ded magnetic sheet 14 islegs than the minimum value of the setrange, sn

ently formead in the lower part o
of (113) {eg, MST

st

wgtion of the magne

3 and the extendead

eeingly, the second spacing GWZ of the fower magnetic sheer
antenna characleristics renuired by the maobile termi

al.

mm cr mere znd § mim o less. The s

s an example, the settin

g range may ke set s 3
s or fess of the tength of the antenna sheet 110 . Bere, the lengih of the antenna gt

ative length

¥

ne set 1o 5% or more ar

et

is formed in the antenna sheet 110, and is the shoriest distancs between the first side 511 and the second s

seling range may e set a3 arelstive leng

111 . Here, the fe

th with the base sheet 117, and in this case, it msy

of the base sheet 117 1 m 311 and the second side

v be a length in 3 directicn y:-erpsndi-:uiar K] th-z firgt sit
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12.

o

icwer magnetic shieet 130 and the extended magnetic sheat 140 may ba formed 1o have the sar
onosve groove 132 . Thatis, sheet 130 and the expanded magnetic sh
ction of the fourth side S14 of the base sheet 137 . itmay !"e arranged 1o be the same

second 5 roth Sid:':s the i

o

Qar

e jower magnena

the third side 313 of the hase sheet 111 is the second

S,
55 (GW?2

¢ same interval as il
on interval GW1 and th

On the other hand ¢ the interval hetwaen the Lpper

ay be within a st range

s assumadd that the second separ
magnetic sheet 120 and the lower magnetic 3007
difierent from each other.

(i3

eet 120 and the
i magnetic sheet 140 .

Referring tu FI3. 12, one of the plurality of r. sn patterns included in the antenna s
icwer magnetic sheet 130 and/or the lower magnetic shest. it is expesad through the first separation are

GAT betwe

ions Rt and the second refraction

s R4 of the third radi
oattern 113 . The e

partions R 0 fowrth refraction porti
ted in i

varea GAZ.

is, among the first refracti N patiern 114, the first refraction po

oeriicns R and second po

and/or the secend separ

e region fa

g the second ra fve portion RZ is exposed through the first separation area Ga1

in the third rad

igh This, the combo artenna modite 100 may increass the intensity of @ magn:
i 2 114 .

field genergts i patiern 114 10 improve anterna performancs

{ie, MST performance) iation o

n pattern 114§ exposed through the first spaced area GAT and/or the second spaced area GAZ |, the combo antenna
whird radfation pattern 114 Tre Intensity of the magnetic field decreases, 50 that the amenna performance (e, MST performance) of

Cn ihe other b when the third radi
rrcdiule 180 is genarated from

e third radiation pattern 114 is deteniorated.

cembo antenna i irst spaced GAT and/or the

ordingly,
sacond spacad ares GAZ .

ciule 106 is configured such that a perticn of the third radiation pattern 114 is expesed through

14 and 15 > the
16 and the

DOWET Transmission medy

n the conventionaf portable terminal, the connector osbile 12 and the displsy module 13 are disposed on the b

gnetic fistd), the conn

& maghetic sheat

moduls shiztd the inthe wi

smission. not 'ffﬂcted

attery 11 of the ©

connectar cabie
:nattery 11 isdispesad at

portable terminsl hecornes thinnes the capacity of the hattery 11 incresses snd th

module ove

hz* 15 of the Gomiae anteny only the

icwer end of the connector eatle 17 .

nersted under the influence of the

o the diraction of the wireless power transmission module |

ur in the display moduie 12 due i

duie 20

l’ClL‘SS poweran

agnetic fieid generated in the wir
12 . Farerample, when the connectar cable
filcker cocurs on the display module 13 due o 1 the cunnector ¢z

oless power I nsmissicn

noise of the conneciar ¢

e for connecting the digplsy module 13 such 35 FRC or C20 and the main cirouit,

e 12,

generate

ment of the prese:

3o
Gi

first

ile te al accord

W FIGS. 1eand 17, % n expands pper magnetic sheets 120 and 140

e wireless power transmission module 20}

G 10 ¢

of the combo antenna moduie 100 w extend o

stion of

at iz, in the din

upper poricn of the connecion ¢

rrebile terminal incl

udes a battery 210, a display module 230 disposed above the Dattery 210, 2 connector osbile 220 disposed under the battery 214, and a combo

antenna mcciule disposedt below the

mbo artenna module 100 is disposed under the battery 210 and includes an upper magnetic shest 120 havin sheet 130 and

sheet 140,

sn exiended magr

e

Atthis tir

e of the Lpper maygnstic
the connecicr caL‘:!a 229.

ed sreas diring the +

3 the extended magretic sheat 143 s dispos aurting

orocess of the combe na madie 100 and is disposed unde

Ag the combe antenna madule 100 s mounterd, the first extended ares 185 and the second axtended area 128
RE] moduie 133 Yol thethird e

a.‘

OWE

nd the expanded magnetic sheet 14U of

ended srea 144 and the fourth exiended arez 1245 are disposed on

magnetic sheet 130 among the magnetic sheels of the carr

e top of the connacicr ¢

: comba sntenna modute 100 s disposed on the upper surface of the sntenna sheet 110 1o shield enly the sntenna sheet 110 area,
it

upper maghetic sheet 120 o
and the extended mag ¢ sheet 120 is on the upper surface of the

& antenna sheet 110 and the

ACCOr

i genarsted duting wireless power transrmi s and the connecior

cakie 22& i oenerﬂe noise i o 1he ™ rr:agneti-‘: ﬁeid,

et 120 and the anterna sheet 116 . Thatig, the

sHL

Meanwiile, referring te FiG. 12, the extended magnetic sheet 140 may be interpesad between the upper m
121 s rmicunied on the fower surface of the batery

sheet

upper magnetic shee 2710, and is interposed between 1he two Conneciar ¢

=t 110 and is disposed under the con

s exiended magnet
g bert during the

or cables 220 witheut be

osed between the upper magnetic sheet 120 and e antenna she

[elecirnN

Ag such, the mobile terminal secording 1o the first ernbodimant of the present Invention extends the magnetic sheet of the combe antenna madule 100 and amanges it

under the connecior cable 220, sc that :ctor cagie { 220} can be mrevented from genes
i ad cordi e first odiment o the present invention extends neet of the 0 antenra modul: 100

under the connector cabie 220 by the

sgnetic fistd generated during wirelass power fransmission 1 the connector cable 220 1, it is possible to prevent a

shenomencn cogurring due 10 noise of the connectar cable 220, and the ke,

$ shows the rzsults meduls acc:

oerformance of the portable terminal having the combo ant ding tc the first embodiment cf th

oresent invention,

terminat and the reader on which the combo antenna moduls 180 is mounted are cen

Frgt

. the MST antenna performance test environment is described. The mebi

aligned, and the mebife tarminal is a

nged ¢ be spaced spart by about 2 om abaove the reader. While rooving the mobils ten <t aiong the X-axis and Y-a

Samsun

https://patents.google.com/patent/KR20210078368A/en?0q=KR20210078368A
Ex1004, Page 338 of 5



7/8/22,10:52 AM KR20210078368A - Combo antenna module and portable device having the same - Google Patents

the success of MST communication between the mobile tarminaf and th

srea of the m

~ this case, the MST 3

nna perfermance test is performed on the e
tal ares i defined 35 the recognition rate,

site terminal, sod the ratio of the MSET communication success area compared 1o 1

Wi

1 the comba gntenna me on distance GW v

130 witheut inciudin

& lower rmagnet

is difspﬂsed 1o have a seps
o shest 140 hay

5 st snge between the upper magnetic sheet 120 and i

ded ares, MST According te the antenna performance iest resuli,

the m-ai:wk—: termin

Asco

510 the M
140 and the iower m

sult, when the exten
30 are dis pooe:l o chave a se

d magnetic s area is incly

aration distance GW wi

and the extended magnet
= terminal fas 3 recogn rate of 3ot

he comba antenna medule 100
maghetic sheet 120, s th
oerformancs i

As such,

ges the extended magnetic sheet 140 having an extended area on the upoer 5 we or the lowsr surface of the upper

2 preventing the MST of the maobile term

mobile term

son ot I Communication

noise gener

oved.

nee test resuft
i, the b

20 shaws g perform

an KNEC antenna oparsting in s card mode. Here, FIG,
mobile terminal (that i, the dists

rasult for ACMI2 iz a kind of KFQ reader, and in the case
¢ tha reader) is Dem, Tem

52, Winich

of fead modulal

e between the mobit

result

sight of 1 nis is the

T4, Jr.

a Coma antenna

ot ine

dule dispesed 1o have a 5 shest 120 a

e terminal has s

i the lower magnstic

g the expanded magretic sheet 140 havii

Hout 68 .

recagnition distance «

ordi FC card mede sult, when it includes an extended magnetic sh
GW within a set range betwean the ax‘re:’:ded mag:’:etic 5

140 havi

nd is disposed to have 2 separaticn distancs
2a1 140 and the fower magnatic sheet 136 The mabile terminal has a recognition distance of about 70 rim.

he combo antenna meodule according to the first embadiment of the present invention
Having an extended area con the upper e or the lower surface of the upp
inte 10 prevent the generation of noi the cable and satisty the recogniti

rranges the evpanded magnetic sheet 149
taie terminat is connected to the connecter. it is
cn distance characieristic of the M3T fraquency band raquired by the mobile terminal

netic sheet 120, sa

even though the size s smail.

ckite terminal does rot inclucie an exiends
GW within a set range betwean 1

sheet 140 having ]
upper magnetic shaet 120 and the lower magnetic sh
without 8 g > iermingd hasaiudd modulat

it s combe :
24, do. Whan the mobiie 1o

ule disposed t have a separaticn distences
rrinai is disposed on the top of th

reader

scteristic of about 37

value of 8.3 riv When the mabile termingd is
1 20.5% v, which &
rat has a load modula

mv, which exceeds the referer

cof at

snac&d
7.2 LY
Y, whi ch excesds the

& mobile terminat has a tosd madu lat:cn characte

on characte
part of the reader by shout 3 civ
i

ier, the mobile termi
'3lu-:- oi’ .6 1\/ Wwhen rart f the up:
LEZ Y, which exceeds the reference value of 4.0 vl Mext, it includes sn extended magnetic sheet 140 having an axtended

ied 1o have a separation distance GW within a

mobkil: terminal is spaced

ioad moduliation characteristic af shoui

ares, and 3 combe 3 ile @

range between the extended magnetic shest 144 and the fower magnetic

sheet 130, .

When the me errminal is disposed on the top of the reader without 4 gap, the maobile terming! has 4 load modulation o
the reference vaiue of B.8 my. Whenthe m

icaf abo

racteri

werminal is spaced apart from the ¥

1 cm, the mobiie terminat

J

=N the mobile term

3 m'\,', which exceeds the refere

acteristic of abcu 25

e of 5.6 il When the v
of about 23.8% mYy, which excerds the refs

in this way, the poriable tarmina! having the cor
d magnetic sh

satisfy the recognition distance and foad modu

st ambod

rrent of the pres

magnetic sheet snd the extende < sheet, the partabie terr

sand reguired by the mo

reader made. Here, in Figure 27, Type't, Typeld vped smalhl Types

g, NETS Flash, Process_16.0, and OCTOPUS ab the

fire £V, Tec

Wher the comio antenna mod
including

ihe expanded magnetic shest 146

Tvoad, and apn! atefy 13mm in Typed smadll, T

on digtance of about 20 mim.

en the combo anienina module is disposed to have a spacing SW within a set range between the upper magnetic shest 120 and the lower mag
including the 3nde aving an extendad ing ¢ the MFC readar mode test result, the mobile terminal is about 34mim in
AZmam, 35, snd Zmm depending on the product in Type?, about ? Ferien In Types, and shout 21mmin Typed smail

m depending cn

(EFR

d magnetic sheet 14

ori7y

oroduct, and Type F has a rzcogn e of apoit 31 mm.

in this way, the p e terminal having the combe antenna mod
maghetic sheet and the extended magnetic sheet, and by mmr wdin

v the recogni stance characteristic of the NFC read

sodiment of th

ed magnetic sheet,
the mobil

Meanwiile, refering 16 FIGS, 22 and 23, the wireless power transmission module 20 forms a TX magnetic fiald in th

charging of the rmabile terminal,

TX magnetic | wtic sheets of the combe antenna module 100 L in the combe antenna

nacted 1o the wirsle

elded by the magr

b
2 betweaen e
sed i the direction Here, sxposure means that the magnetic feid {elsct metic waves) is

embadiment of the presant
extended magr

ct shield

ion rmodule 2

& :()OW&‘. I transmi

tic sheet 140 and 1he fower rmagnetic shee

ACCOr

vortion of the T nmagnetic field is introduced ini
due i the intre

he connacior canle 221

a3 GAZ. The connes
curs Tinely due to the fine nuise gen eraled frcm the connecmr cable

.-qh he &

Daration

Lced VX magnetic fisld, snd inthe di Lile, the filcker phanamencn
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ing e the second embadiment of th

a medule and

ty, the comibo antenn

X mggnetic feid through the separa 50, and through this, the fine dispizy madule Prevents fl

24, the cambe antennag module aceording o the second embodirnent of the present invention includes an antenna sheet ving 4 pluraiity of radistion patterns
formed thereon, a0 upper magretic sheet 120 disposed on the upper e cf the antenna sheet 1 'nagn o sheet 130 disposed on the iowe

disposed on
sheet 130, and the
igned to them, and overtapoing

vthe upner surface o

sring sheet 110, the ipper magnetic she

he antenns sheet netic sh
upper surface of the expanderd magnetic sheet 140 . ) is Included. 1

| the expanded may o1 1Al disposed o

rig(lé’i!l‘ shee

e s

Magn

5 those of the above-described first e iment, so the same refarence numarais are a5

dew ons are cr“med do it w lth

. & thin metal shest 150 made of copper (Cul
r“:el-:i) in addit

metal sheet 130 is a conductive sheet, for exam
capsble of biccking (s

e materia of the meisl shest 150 mav be any conductive materiat

O Cannen

atic waves imagneti

ngy affect the antenna performance of the radislion patlerns because slectromagnatic wavas (msgnetic feld) flow, the meatal

=

ow of slectrom natis, the metal sheet 150 s

U Waves,

s wireless power tansmission module 20 during wireless power ransmission, biock the inflow.

i 1o FIGS. 28 and 26, the ares of the mets] sheet 150
o sheet 140, and the lowsr magnetic she

ed magnetic sheet 140 1o overlap the @ are uf
50 may overap a porticn of the expanded magnetic
A7 hetween the

eia

may overlap the en

ire lower magn

ic sneet 140 and the fower magnetic sheet 139

it areas GAS

sposed in the separati

i3 mmposed of one sheet 1o 3 e the manuiset

3 is disposed under the battery when mounted an the mobile ter
magnetic sheet 142, a
ferenice occurs between o

Accordingly, th tal sheet 130 is interpa
neat 140 Int
3 in the process of mounting the combo anten

betweaen the batery :':nd e (::(pandn netweern the connector cable 220 and t at srieet

150 may be bent at a position where & step

oandded magnetic st 5 0855, The met

battery and the conneciar cable 2 g medule

160 on the portable inal,

25, the metal s osed in i wration areas GAZ hatweaen the set i3 sothat 3
‘

Referring BETell] axiended magnet

at

sheat 140 and the lower magnetic s
180 s disposed in th

ior cable 220 is, the metal sheet

HOEGNRTIC WEYE) ﬂow< o the cor
ng into the connectar cable 220 through the seps

magnetic ﬁe.d e
Hogk { d} the fin

¥ oon being 7

separation grea GA2 10

agnetic on area GAZ .

mobile terminal having the combo antenna medule 100 pravents ©
of the disp

e generation of fine noise of the connactor s

e 228, and thereby prave
gedition 1o

the mers] sheet 5 rniodute 1

v rmodule, Meanwhile, 150 msy absorh and radiate hegt geperated from the cambe antenn

277 shows the results of testing the M3T antenna performance of the portable terminal having the comba antenna rmodule 180 aceording 1o the sacand embedirment of

ihe present invention.

First, the MST 5 yihe gembe sntenna dule 100 is

sligned, and the

na performance tes

& mobile ter Y-axis and Y-a

ar W

ced o be spa vh

¢ terminal

serformed on the entire

rate.

case, the M3T antenns performance &
: total s defined as th

w reader is tested. int
LICCEBE ares o O”ﬂO’-‘l’Cd

ihe success of ME

area cfthe f

io of the MST communication

As a result of the M8T sntenna derformancs test, the mobife terminals having the combao antenna module 160 of the first embodimant of the present inverntion have 3

g meduls 106 of the secund embodir sgent inventian, Mokbile termina

r-‘:‘f;ognmor: rate of ab
of abcut 54.90%.

%, and having the combo antenn

nent of the pr

ay, the combe antenna module and the mo

kit
ihe metal sheet 150 in the separs
aNtenna o ance At ine same level as that of the oo

tin area GAZ between the extended magnetic f;:heei ‘lnb and 1he low-‘:‘r rr:agnetlc sheet
0 anteniia module according to the first embedirment and
Jie by preventing the generation of fine noise of the connector cable 220 |

: periable ¥
improving the fine flicker phenomenaon of the display mo

card mode. Fere, FIG. 80 is a test resull for ACMITZE2, whict
N The ithe 1} is Do

30 shows a pe atype of MR reader, an

of lpad mediitation, the he DeTwe tor, Zom, Aom, Thig is the test resuit

As a result of the NFC card mode tast, the m rinal ing comng antenna moduie 160 acoondis
73 i, and the

Ng te the first embodiment of the prasent inverst

reognition distance of aboi combo antenna module 160 scoerding to the second embodimen verition. t provided with a mobile

the presen

Inai nas 3 recogniticn distance of sbout 70,

4l

ay, the combe antenna module and the mo
neet 150 in the sepait srided magnetic sheet ‘ldb and the lower m dqnem sheet
erformance of the NFO amenna at the same favel le
o the fine Ticker phenomenan of the display module by preventing the cccurrence of fine naise of the connecior cable !

ranticn are provided by disposing

sgsitle 1o maintain the rsco

tion area GAZ between the ex

that of the combe antenna cording 0 the first embodimert and th

2i) have,

Hile improvis

the second emi sasured at the

i, the combe antenna module and the firnent of the present invention are v

na madie anca erminal b

me ievel as the combe
cad rodulation sta

ng the ssme in the load medulation test resuit, and slitests |

ne mabile termingl in the itam,

savisfies the

card reguirn

having the sa
nition distance test resii

esent invention and th sbe termiy
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the comba antenna

&7, the cambo antenna module according 1o the second embodiment of the pr
the first embodim nd the portable terminat having the same in the NFC reader v

terminal and satisfies the rect

de rec

.-duie according

measured at the same level as iition distance standard reguired by the mabile terminal in ali test items.

ma, and th

-

resent invention has been described above, it can be modified in various for

wut depaiting

Althoigh the preferred embodiment aecording to

sse of ardinary skill in the art

us rodificaticns and modifications rrthe scope of the clsims of the present invention. it is wi anted.

reto0d that it oan ba impler
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Welel FHagk mivtelw Ay A=) AAg Q& FR erely ZE(1009] skl A2 WAL Se(113)9] =7
Lrrt S88] AEA 28 A2 FAF AE(113)°] dHY AF(AE 59, MST 54 4ol Az,

{00971 uwpebaA] ) B 2] A =E0130) 2 3 A AJE(140)9] A2 o)A AGH2)L Ful vdeld a7y e <y
S wat 273 W el 2HAS Z=E FPdo.
[6098] oluf, HZA WH= 2mn o] 8mm oldte] RAE delE vk, A4 WHE <deEv AlE(110)ske] A A Hel=

AAE 5 glord | o] g ¢tHY Al=(11009 Aol 5% o]4F 20% olslz A" = v}, o714, ek A
E(110)2] Aeole= <H Y AJE110) FdA WAF di"e] dAFE= dde] Aoz, dHle]l= AJlE(11DS] A1 W
(S1D ¥ A2 W(S12) Ale]d] Hd Agd AL L= et

[0699] AR Hele wolxa AlEQ11)9be] g4 dolm HAAdd § en, o] Hg ol AJE(111)9] Aol 5% o]
A 20% olstE AA"E 4 v, Ar1A, ckdY A E(110) Aol (e Mol A|E(111)9] Aeo)E Al W (S1D)
BoAl2 A(S12) v Husts weke] Aol 4 gl

{0100} - 2 AJE(130) 2 B 2] AE(40) = Al EE 49 (122) B 2-5(132)9 JS5H-A T A2
old IAGW2)S ZteE A" & ¢ =, S ZA AIE(130) 2 B AR A E(140)E Hlols A E
(111)9] A3 W(S13) Wik A2 o4 4 (Gw2)01 A4 W (S14) Wake] A2 o)l7 A (GW2)¥ TL3X=E H| X
2 4 9l

{0101} A, A2 o)A FHAGH2) L - 2] A E(120) B s A AE30) Abele] 2R QN AT oA Ik (G 2}
T3 A AE ddz ol Al o7 FGWD 2 A2 ol HAGH2)2 AR WY o] 1kF¢) FAld
Az gE gd 5 9l

{0102] X 138 #HAEs, okely AlE(110)e] Foke 4o v e s 7 oshvbe S AP AlE020) 2 oS- A2
A AIE(130) AFol9 Al oA dH(GAl) ZH/ETE M5 A AIE(130) R IR 4] AJE(140) Alole] A1 o]

2 JH9(GADE F3 =",

{0103} Z, A3 A ' (114)9] A1 ZEF(RL) AL Ald =8 5-(R4) TollA A2 A A" (113) 7 vlgests dde
Ax sz A1 =25 (R R A2 AFR2)7F A1 o2 LH9GAD B/EE A2 olF 4GS 53 =54
=1

14104 olE T3, FX <ty ZE00)2 A3 WAF A" (1144 A e A7) e AZIE FIAAH AZ WAL
JEl(114)2] Helv} A5(Z, MST 450 A2 5 gluk.

[0105] A, A1l o1d AY(GAl) Z/EE A2 o]3 AL (GA2)E F& A3 WA sEl(114)0] =529 FE= FS, TR
Y RE(100)2 A3 AF S| (114094 2 sl 2|7 e A7)7f sl A3 b d'(114) 9] <kl
v e (S, MST Ads)el Astdrt.

[0106] upelA], FR e BE(10002 Al o4 49(GAl) ZE/EE A2 o4 A9 (GA2)E T3] A3 WAL H'E(114)
of @RI mEFHNE FEEY.

[41073 T 14 % = 158 FEstd, T Fdo 922 wiEFHAD e AN AHYE Alel&(12) R HaEde] XE
(13)o] wix]dct. ojuf, FR <relv o] 24 AIE16) e e (117 A7) =7 17HE Adstr] Wi
off, HYE AolE(12)2 T4 MY HE F T4 H18 HAE EE20)dA] 2Ast s X AV dEds 2
2=,

[0108] = Frd e FAE skelx[EA wiE e (1D 9] &%) F7iste] @77 o] Axla glo], AddE Aol &1

2)2 R EE A A1 sl viXE Y. SR QY KBS A XEA6) = by AlEA7T R T
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B P (1) AE A0l 8(12)9] sheka] wjA Rt
o me}, AdE AEODE FA AY A% BEQ) WFeE 0w w=FH3, T4 49 4% F w4
A% BEEDNA LARE X 479 GRE Wop wol=rh MATG. taBeo] REDL AvE
EADO) wol=m Q8] vhEd FAL mARch ez, AdE AclEA20] FRC, 2 Fo) daBeel
(
(

[0109]

1

] =
B3I M 2E dder] A Aoled Ay, AYE AlE12)e AT rmolz== Qs HEEel
k=3

136 ZE]A (Flicker) @AFe] wrAgc},

brob X o
>

[0110] =16 ¥ = 17-S Fxsid, B oawe A1 AA dd mE o 92 2w okgy WE(100)9] AR
I = A~

olef,
A A E(200 (14005 #d 6o ﬂ”‘ﬂ Ael& (22002 FH(5, F4 2= s ZEQ0) W)l wixgc}.

w2 wigel (210), =IEE(210)9] Aol wix] Zlo] XE(230), wiE ] (210)2] - wix=d

(0111} o =z
B Alel=(220) ¥ e R (2105 0] sl vixld Fn QbHY ME(100)-E 28

M o

forizg T QL ME(100)2 WE 2] (210)9] opy-of] mixH 5L, G Jas e N A AE020) sk A A
E(130) 2 2 2pd AEQ40OE 83

[0113] oluf | FA R AIE(140)+= AH A AIE(12009] AAd uix g o), F8 <TH L FE(10009 A3 I
QoA g g FZHo] AUE Aol E(220)9 sh-o wlxdT),

[0114] FR QY 2E(100)0] A mel, FR L RE100)°] A4 AlEE FolAl sk 24 A=(130)°)
A1 FAF 49(136) 2 A2 3 d9188)7 3 A AE14009 A3 FF 9144 2 A4 B o
(115)0] #Aule] Aol & (220) 9] Aol vl xldr}.

[0115] TR HEHL EE(100) 9 - A AIEA20)= QFHIY AlE110) 9] el wix|so] QbElvE AJE(110) iRk
& Ao, B Abd A E40) = A A AE200 9] el wix]s]e] bV AE(110) R 71VE Ale]
B(220) dlLs 29 o).

[0116] ol upe}l, AuE Ao)E(220)0] FEo] wixH A GdelSo] TA Azl da = wAlss X 2)Ee #
Hatar, 719 Aol B (22002 TX AH7)7Hd] 23 mo]=rp whFhR] g

-

01173 A 185 Fzstvl, #7 2 AE40)+= AN A AE20) 2 sty AJE(110) Alelel AAE 4
Qlok, 2, AR g AE(1200= el (210)8] e AAkEn] | 5 A Aol Z(220) Aleldl AMAHG, 3
A A AIEM0) = A AP AIE120) % SFElYE ALE(110) Afelell AlAIE ] A apdel M Fa Rl ok
AR Ady Aol B (220089 shi-o wlxdc}.

[o118] olx g, & el Al oo wE Fu GEe FH <rev 2510009 A AEE Fgste] AvE A
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o] & (220)2] dhH-< oA, A A" Hdg T S TX A7 oF AdE Aol E(220))] o]z
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Ne
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54.90% A=S] A4 EBE zhet),

[6124] olAY, FE <MY EE100)2 B 495 2= A A AE40E AN G AEAQ20)9 4W e
stdell wix|gell whel, Frof 92 A4y Aolge xmol= s WASHAl Fdf D2 MST B2 Adeel
gt

[{3125] % 208 Jt= XMrexm F4aste NFC bHYe] A5 HEE dibsE =AY o7)A4, & 202 NFC 2E7]19] dF
1 ACM252E ddez HAaEG diteld, Kot Wz Af Fo @] Fel(S, fFd @2 #uy] Aol 9

DAA)E Ocm, lem, Zem, 3em= X3 A H2ES dito]r),

0126} 34 deie 24t g A4 ARUOES xaked ga, A A4 AE020) ¥ s A AE180) Al S
27009 W) o)A BRGNS 2E A Ew i $ES FUT A WC AR mE das datd

[0127] 3 FJue 2= 34 2] A|E(40)E 2gsla, 34 1A A E(140) 2L sk 2P AJE(130) AlolE AA
we e o4 P?%'(GW)% 2252 xE HG, NFC 7= BE "HAE A7 wr2d Fo 9 digr 70mm

[0128] olAF, B wdel All 2 oo mpE FR oty RES puld Fo gwe s dee 2e 4 44 A
E(40E A% A AE(2000] AW EE e wAde] uel, Fo Be AdE Aol

B
=
& WA Fa, Aol <7k Aok Hebe Fol WRolA aTdl NST Fu g9 94 AY SS9
o

[0129] Fo vte #3 o9 ke 23 A AE(MOE 23] @a, AR 2 A E(120)0 2 Sk 2 A E

(130) A}Ol—% A A1 U9 o4 AN S 225 vixd FR HU BES I, fu odo] 7y

719 % , Fo ©3EE 7k 8.8mVE AE ek diEF 37.55mV Axe] Kol W

o] Zr7)o] A2 olFF lem Ak olAdd AS, Fd 92 J1EUQ] 7.20vE A

0.59mv Hxe] Ja vz 548 ztev. Fd wido] furie] AR dF 2em AE ol4¥H AT,

5 = WE 24.11mV AxY Fa bx SAE ztet. F9 dEe] #r )

= 19, Frdl FHEE 7] 4.0nVE AEShE diEF 23,620V ARl Hof x5

Jr‘ gow, 34 d9S ke 3 A AlEUM0OE xslal, 84 2 AlE110) B sk 214
) Akl E A Wel Y2 o7 AN S ZEE bixd TR ddy RES 2o
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o] Yuir]e] s di=F Zem A% olA"H A, fFd 9 7]%7&‘3 4.0mVE

AU A L ]
o] M?—"

(0131} AR, & @I AL GA ool ohE For Y SRS FOD Fo GLE St A A= %L A A
3, FF A ANEE BosA, Fo wEe A Aolie] mol= 0y
Jebe Fol SOl SRS NC Tk dleel 271 0 el v

{0132] = 218 ¥y == FAsts NFC shelve] 212 AR E dl2Ed A3E =AI¢T. o774, = 214 Typel,
Type2, Typed, Typed small. TypeB  TypeFi= NFC X &oAl Aow 724 Ao -1 skl Topaz, Ultra
light, NTAG203, ULC, Desfire EV1, TecTiles, NETS Flash, &7 _16.0 % OCTOPUS= Z+Z+ &3 Typel = &2+
sl A8 "o},
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g A AEUOE Edaia i, A% A4 AE020) 2 a5 44 AE30) A&
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FL Typeloll Al ulgk 33mm A¥Eo]3x, Type2dlAd AT vl vlgk 41mm, 32mm, 18mm
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A7 WL 9] o4 HEA (W) S ZEEF vixE FR QHY BES #HEe 49, NFC Bl BE HAE 4y}
o] 21 Fu 9EL Typelollx] oi=F 34dmm A Xo]3, Type2dlA A=) ule} oi2F 42mm, 35mm, 20mm
AL o)al, Typedol A ti=F 2Ilmm A =0]3L, Typed smallolA] ti=efF 21mm B =03, TypeBol A AlFo] upz} of<F

15mm, 17mm A Xo]3., TypeF= ti2F 31lmm AXxe] 2 AHHE 2=

{0135] olAE , B o A1 HA] o wE TR HY EES FRE Fo i 5 2 AE 2 EA x4
AE Abole] o]A AE FAsa, & 2 ANEE TR, T 9 AYE AolEo] kol= Wy
& WAstaL, Ale]lz7E Folxlvgts Fdl @A 2= NFC 2le BEo d2AY 545 wEAd & 9

).

[0136] e, o2z W = o238 s, A A AHe ME0E Fd e v SE 9 FA A9
s TellAl X A7) deg ey

{06137} TX A7) =% F1 <JHY 2510009 AP A|EEC o5 o2 A, o] A1 AA] ofel] wE

FH QHL} EEF(100)-2 3 2 A E(140) E 8- 2 AJE(130) Aol 01/:' Al (GAZ) S T3 #ME
Aol E(220)0] T HE HE TEQ20) WFon wEHEUl. oU)A, =L 2] R=(HAAF) 7 2R
== 9.

{0135] olef, TX #A7] B= F AN+ oA dH(GA2)E &3] HIWE AolE(2200= FHET. AYE AeolE(220)2
98 X x7] A== A8 v|A xo|=7} RAs A, Yadde] REoE AHIE] Aol & (220)0A LS A
A solxz e FelH dato]l ulAsAl A S

0139} olo ¥ hgel Az AA dlo] wWE ¥ HY BE L olE Fuld Ful SRE FH AEA50E v sl
o4 UGADS FF T A7) B F9L D, o|F Fal tlzBeol wEo viA A 498 %
A5t

(0120} w20 Eehd, £ owbde] Alz A4 del mE SR gHU REA00)E 5 Bl dde] @gd greL) 4]

E(110), U A E(11009] el wix® A4 2 AJE(120), <Y A E(10)9] sl wix#H F5- x|
A AIE(130), - 2 AlE(12009] Add wixd 2 JAd AJE(110) B ) 24 A|E(110) 9] b b
AH FE5 AE(60)E Tl AT, ArA, ckeu AIE110), A 2] A E(120), 35 2 A=
(130) % 29 2 AlEU0) = A=t Al A4 def gdstrn 548 v 335 Josla FRHe Y
& AFslr)w g,

{0141} 5 AE1L0 T AXH AEZR, FECw) Ade] vk S5 A E(150)¢] AL dd= o, 55 AE(150)9]
AFL F olea= dxf(x7] BEHE I (HH)HE F = A=A AFelga Algo] slEsig).

[‘

[0142] chit, g AAE Axb(] et SEv) W] WAL shElEe] e gel 9 E 5 glonw,
F5 AEQ50E M AdR FAEE Aol uhstasit,

0143} F& AEA50E 3 A AE140)8] Ao wxIse] Axste) FHL
A e QSN TR AR dF REQOAA BAAE X A7) BEo) FPL A

(0144} o /1A, = 25 @ &= 268 FEEWE, 55 AJE(150)9] WAL 2 A A|E(140)9) HA R WA PFAE
b ZAd Al=E(140) 9] A Az z%ﬁﬂ , B AP AE30)9] Aot THE 5 ’E‘r 5 A E(150)
= 7 AR AlE@40)9] AN FAEE, s AR AIEA30) dA¢ FHE = v WH, Bk 44
JE(140) ¢k 3% =3 A E(130)9] Alele] o)A A (GA2)dle F% AE(150)71 5oz wixdrt.

01451 71, FE AEA0E BiE 2ol Fdsel A A AE040) % SF AH AE130)9 Alelo] ol
QedGaz) Bl 247t AR 5 gk UR, B8 ARA50E ade] AER FARE glo) Az 2 =Y w4
o gelsll @y

[0146} %27 Esu, Fu okHlY BEQ00L Fol kel Al wEelel s wxE . oldl, F& A=

(150) = wiEle] s} :a} A AE(140) Atel, L AME Aol (22007 A AIE(140) Abelo] A A,
. okElU WE(100)S Fol shwel sl wgelal e elsh AuE Aol E(220)
AX A FHA 4 ek,

{3147 = 28% Axsld, 25 AIE050)E 23 2pd AlE140) D a5 A AIE(130) 8] Alel] olA A9 (GA2)E
| wlAS e 7] Bre(dAs)7) AdE Aol (22002 FAHE RS A9, I, F5 AEAL0E o4

2
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A (GA2)o] MAFo] o)A P (a2 e Fal AVE AR (200 FYHE v X Y] BDEES AGA)
e}

{0148} olE EI, FX <rey EE(100)S 7R Fdl @2 AUE Aol E(220)2] vlA o]z WAL MRS,
= g gagde] ZEL A 87 d4s WA, g, 55 A B0 E HAxE A olo]o %, F
B oY EE00)A] dAlste 48 S % wES 5 ¢

[0149] X 29 B odgo] A2 A dd upE F1 ooty EE(00)E g Fo] wke] MST ¢ty dEs HAE
g AiE =AIET

[0150] WA, ST QHHIL A% HAE 87e AfsE, FaoehHu ME(10000] A4 4 =
Ahda, Fo 9Ee guizlel AYE g 2m A% oA WAk, Fo GES XF U VES Fow
len®) olEATIRA], Fo] W) 2lE) Afolo] ST B4l AF ofHE HaEdc. olu, MST SHlY 4%
sEE Fo 9% A wHA Faste], AA WA guld MST B4 4F doe) nes AMER Ao

=

wisn MST ¢HelY} A% HA=E 43, 2 dygo] Al AA o9 FR2 JH} XFE(100)& FH S Fu SEdEL o=t
54.90% Axe] AABS by, B wHo A2 A oo Fr ey BE(100)E 7FHE Fu 9REL dggf
54.90% Qo] QX5 Zh=)

(01523 olM®, & o] A2 A dd mME FR HY BE B olE FH|F fFd wdd ) 2 A|E(110) H
B3z AJE(130) Alole] o)A A (GA2)d] T4 A|E(1L0)E vixsle ] AdE] Aol E(220)9] nlA =
ol WAL Hlx]ale] TlAZdo] wEC v Zaz @A AAstdA] MST ot AE-e Al AA] del] uf
g Ex %Eﬂlﬁr 2E 2 ol& uE Fu 9y F5I 5L R 5 i),

0153} ¥ 302 7= BER FFZsE NFC ¢hdive] A daE dAabE AR, o7, = 302 NFC dure] 2%
< ACMIZ52E diate = "HaEG dijoln], s} wWixo A Fo wdo] mol(F, Fd 9y vz Ale] 9
ZFA)YE Ocm, lem, 2cm, 3cm® Hx]3F Ao A v A~E3 Aifolr),

{6154} NFC 7h= 3= H2E A3, 2 dnlo] A1 A de) wE FX ¢Hu ZE(1000S 70|g Fo vhds gigF
70mm o] AAALE zhar, X owto] A2 AA] dd wE Fr oot 2E(100)S 7Rlg Fo b o
2 70mm Axe] 2127y E zte=v),

[0155] oA F, £ o] A2 HA o wWE Fr <rd) BE W olE u|d Fo] vhde 33 2 A)JE(140) 2
Bl 2l AJE(130) Ale]o] o)A gl (GA2) F5 A|E(150)E wix|ste =R, Ay AolE(220)9 vlH &=
o= AL Mgl YxZlo] XEL wvAH A A4S AASTA Al AA] de e FR kY LE
2 o]lE H) g Fo Wdd FEg 550 NFC 9rHvle] oAl Ad] AEe 548 5 Qo).

{0158] Fgh, 2 odno] A2 HA dd 2 Fr oy 2y E olE 7| Fd whde 3l HaE HAaE dijo
AL AA de mE Fxr gty IE W olE M Ful 9y 53 FFEor SHEW, LE HAE
A Eo A Fo oA aFst=s F-a) tﬂ& &S IEA G

{0157} T3k, = 31& FE:sld, 2 dwo] A2 HA] dd wE FR <di EE % o]lE #hd Ful wE-S NFCo
#Hlyg = Q12 A d2E dyoAn Al AA] dd e Fr gty LE 2 o]lE g fo i &
S FEFor SAI, BE H2E FdEA Fu gt agas o4 A JEE A

[0158] ool Al E wdd] ul= Al A dd uE AREgon, vdd deHz wgo] shsshd, /] 5ok
oAl A Fato] A|A S 7R YW B wWde] ESHTHIE "lojdo] glo| yjeld wE o 2 43 01] A&k
F Y& Aoz=m olFlHY

[159] 1000 TR QFHY BE 1100 SHeHY AE
111 Wlolz AlE 1120 A1 2HAF #@#

113: A2 9kA} sied 114: A3 94} &l
120 2R 2P A= 1300 3R 2P A=
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Coif capable of extending a wireless charging coverage and elecironic devices including the ool

Abstrant

varicus embedin

device ingiu

apirally wound with 2 first line widih, and the plurality of inner patterns ar
catterns disposed outsi

wyof

matterns, and the

oresent inve

Hon may

images {12)

Classifications

Dt

Claims {27)

in an electronic device
battery;

charging ¢ir
a coll elec

8]

%

a piurality of inner paie

a2 piurality of outer patterns disposed cutsid
plurality of inner patterns are

ty of axterna

M gap great

and the maxirmum gap is disposed in 2 first direction from

thod of claim 1,

ol
ty of axterna

sridd the second fnewid

method of cla

wod of claim 1,
A distance petweern an

and a first d

enits of the

ing the ooil, a plurality of inn

raiity of external patierns are tormed tc be
is formed 1o be spaced apar
cond interval is formed betwe
imum gap |

s of the winding(s), 0.g. 16 0l

cond spacing is

nee betwesn the center of the ooil

sresent re refate to @ wireless charging coil and sn electranic

nanerns disposad close 10 the center of the coif and
iaplural
= and having a second line width and spirally waond,

ity of external

de the peri

fmternaf patters are forrmed 10 be spaced apsrt from esch ather by a first

Other languages: X

spaced apart from

'
}
3

Inventor:

ity of au

be praced. The . o
) . , Worldwide applications
her inchide ather embed

2020-02-07

2020-02-07

2021-08-18

External links: sy

s of wransformers or inductana ment or

in general with spec

e desired selfrescnance

ally connected to the charging circui;

ns disposed olose 1o the canter of the call and spirally wound with 2 Tirst ine width; and

attermns and having @ second iine width and spirally wour

the plurality of i
nect o be spaced apsrt fron each other by a first interval,

CAEbES 3 nerd 1o de spaced apart from each other by & seco

formed betwaen the plur ratterns and the plurality o

outer patiems,

he center of the coil

ity of inner patterns are wound o have a circulsr shape when the center of the coll is viewed from ahove,

natterms are wound 1o have an & ab shane when the center of the coit is viewed

hape in 3 directiv

' paralie] to the first direct

2281 10 the center of the col & and the centar o coliihes a

rnernnsT outer ¢ ymang the plurality of outer patts

the hou
distanc

ing 2 fist side snd 2 second side appe
& between the center of the coit and i

= gecund si

%, Tne methed of olaim 7,

charging ¢
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2 ool electrically connected o the charging cirs

a piurality of inner patierns disposed clos

e 10 the center of the coit and spirally wound w
ratterns disposed cutsid i
ity of inner patterms an
The mlurality of exte

apiurality of ¢

> plurality of inner patterns and ha a second fine width or a thind tine widih and spirally wound;

nard 1o be spaced apart from each other by a first interval

@ terns are formead tc be spaced apar n zach otha
I patierns are formed tc te spaced apart from sach cth

an the fir & widdth,

by @ second interva,

second

§ greater

and the thirt linewidth is greater than the secend linewidih
16, The hod of claim 2

The plurality of extemsl patierns are
first portions formed in a first direction of a transve
i ddive

e 3¥is transverse to the center of the colt and ha
rizental axis and

the third line width, and

sridd second partions formed In 3 seco
=thod of claim 10,
: geeond ¢

: method

s second fine wid

having

1% The

anad o fion s opposite fo the Tirst direction
1T faim 10,

plurality of inner patterns are wound o have a ¢
ty of axterna

uiar shape whan the center of

ccil is viewsd frony above,
ab shape when the center of the coil

DELIEITS Are WOound
lod cf claim 10,
1y of ext

have an ellipt

iy viewed

patierns gre waind o have an
: methed of claim 10,
Further comprising a housing forme

ed ovsl shape in s directio rahl

ratled 1o the firs
ceil and the first side is closer

angated in 3 ¢
af

divection, the hou e 1G e first s

distance between the cente
raethod of claim 14,
o §

12 second distanc

on fromthe ¢
or performing wireless charging,

ogad in the firgt dire

iurality of i tterns digpose se 1o the center of the colt and spirally wound with 5 first Wi
ner patterns and having 2 second i
ned 1o ve spaced apart from each other by a first interval,

i patierns are formed tc te spaced apart from each cther by 3 secend interva,
MM Gan greater than the i

s and
: widdth and spivaliy wi

rai 11 of inner patterns a
The pturaiity of exte

AmsK

secand intervasl is formad hetween the phy

tion from the center of the coil.

of inner patterns and the plurafity of cuter p:

NS,

and the maximum gap is tispesed in z first d
17.Th sthod of claim 16,

plurality of inner patterns are wound to have a G:r-‘:u!ar s-“-ape when the center of the cell is viewed from above,
plurality of external patiermns are wound 10 have an
re method of olgim 17

icsl shape when viewed from ahove the certer of the coil.

n eiongated cval shape in a direction paratef to the first direction

newidth.

cscription

OO CAPABLE OF EXTENDIMNG A WIREL ESS CHARGING COVERAGE AND ELECTRONIC DEVICE INCLUDING THE COIL

widirnents of the presant invention refate to a wireless charging coil and an elecironic device including the co

Recertly, wireless charging or contactiess charging technclogy has been devetoped

apphied to various slectrenic devices

Wireless charging techrology is 3 tes

nolcgy 1hat can chargs the Battery of an slectronic device withour cannecting

efectronic de

technslogy

Awireless charging device {sg, 5 charging pad ar ¢
devis

charging cradle) includes a stand tyn an electron

oe s grecied and 2 pad type in wh

wly placed theraon,

cotronic devices wend 1o include srge-g
increased size or e

en displays, and accordingly, sizes snd lengths of elecironic devices are increasing, When an electronic fJe jige ww*g 1

th than ered when d

VIse, an

it niss hetwes

© device and the wireless charging devics is 24 ‘.iy‘ gen

charging funciion may not be execuierd or the w:reie s chsrging efficiency may be reduned.

device by expanding s wirsless o

qing range sccerding to var

cnand s transmission function aceording 1o various embo

ning 2 wirg

rerits of the present

An elzctronic device according te various embodimenis of the

cludes a battery, ach

d a ooil electrically
ity of woun
3 a second fine width and spirally wiiind, whereir the pliraliy
s are formed to De spaced apart from each other by a seco

circuit, wherein the ¢ dloge w or of the coil and bas ¢

shiine width and is spirally formed, 3 r oatiems, and 5 piu zai ty of

and hay
of guter patt

owter patterns dispessd outside the o
frorn cach ather by a first interval is for
greater than the first interval and the sec
wosed in s first

iradity of inn
ed, the plurs
intervasli

s of inner pa
nd inteival, and 3 ma

ced zpart

ot

WIT gap
Tgap may be

mand between the plurality of inner patterns and the plurality

iter patierns, . the maxi

of the coil.

us embodiments of th cludes a battery, a charging circuit, snd a ool elec

caliy connected 10 the charging

digposend close 1o the center of the coil an fj nas a first ine width and s splra!iv formed,
Y wound outer patiems dispcsad oUts

uradity of well and a plurality of

e piurality of inner o

and hav 5e0ond fine width or a ine widih, v

rein the plurs

of inrer patters are

Samsun
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first The piurality of cuter patterns may be formed 1o be staced : n each other by secend intervais, the second i width,

srigd the third fine width may be greater than the second fine wid

G a coil for perform

harging according o various embodiments of the present dis

pirally witind with a fir e width, and the plur

i of inner patterns a plurality
; and having 2 second line width and spivally wound; farmaed 1o be spaced apart from each other and a maxdimum gap greater
rafity of inn s and th ity of auter patterns, and the r

secend intery i ofural

s formed between the p naximuim gap iz formed in 3 first divection from the center of

e coif can he piaced in

e inchuding
charging device by expanding the wireless charging range.

same according o vartous embod

1is g blook dif-gram cf an electrenic device i a n-szork enyironme

#its of th

ionai view of an e acoo "dx @ te varicus embodim
m for explaining a concept of 8 charging circuit in an slectronic device according 1o varicus emocd--'q» :nts of the present disclos

12

ctronic de

&

conceptual di e

FIG. 8A may be 3 plan view schematically ifustrating a pertion in wi v of loop antennas are formed in the FPCB shown in FIB. 3.

-

. 5B may be an equivalent circuit disgram of 1 rality of foop

=

G 6 may be adiagram specifics
7 may ke 3 pian view schema
FIG. 8 msy be s
S may be o diagr
1G may be a dis
17 may be a diagram illustrating a
csent disclosure,

ng te various embodiments of the

af

ment 106
network) or 2 second netwerk
. According tooanem
10 inch
= dispiay device 160, an audio medul: 17C, and 3 sensor moduie {176, interface 177,

1is a block diagram ¢ an electronic device 10 ant 100 according

slectrenic device 107 cemmunicates with a

1, in a network e

nic device 102 through & first network 198 (sg, a shori-range wireless o
= 104 or the server 108 through {e5, g long-distance wireless cor
1
ery T30, an input device 153, a scund output device

UG

rication natwa

e 107 may communios the elecironic dev nuigh the server 102 According to an embodiment, the elecironic device 5Q

35

orocesscr 120,38 m
moduis 1

v 132, communicstion s

le 157 . Y mav be included. In s

2 QTher ¢

nents may be added

For evample, the sensor madule 176 (eg, a Tngerprint sensc
160 (e, a display).

S other component (gg, 8 ware or software conanernt) of the

oroc: 1, for example, execites software (eg, the program 140} to execute &t

01 conngcted 1o the processor 120 can contrel snd perd:

electronic device 1 wren various dats proce mbodiment, a5 at ieast psrt

sperations, According 1o one

seation

of data processing or cperstion, the processor 120 converts commands or data received from other components {eg, the senscr modile 176 orthe co

rared in the velatile memaory 182
ior 121 {eg, a central proces; sing Lt er an

an operate independently or together with rha

module 190 Yo the volatile memaery 132 . may be ioaded into the vols

e nen-volatile memery 134 . Ace

ory 132, process commands or 4

udes a main proces:

a secondary prod al procasser) 1hat

mRiN processor 121, a sens: crhub DrOGRRSOT, tvely, the auxiliary processor 128 may be configure
ocwer than the mai cessa 121 or to be specialized for a d @ auiliary processor 123 may be implem d separately from or as 8 part of the

main processor 147

 of the ssor 127 w or when the main

The auxiliary pr ssor 123 miay be, for example, on k in proc in processer 121 ig it

ctive (Bg, 8
electronic device 101 { cq he

pracesscr 121 s active {eg, exacuting an appiicsticn). ), 1ogether with the main processaor 121, at least ¢ of the components o

digplay d 161, the sensor moduie madule 130} I is po ome of the relate

ible 1o control 81 {east

175, arthe o0

NS GF

embodime

SEROT QN & comimu

1€ CORIGeassor 128
component (e, the camera it

may beimplem sfuncricnally refated

he memory 130 may store v slectrenic device 1 The data may

ry TE%

de 5 volstife m

include, for exarmpie, input dsis or o
ar g nen-volatife memory 134,

am 140+

may inclide, for exampie, an operating sysiem 142, middleware 144, or an application 146,

ry 130

be used by a component (ag, the processcr 120 ) of the elsctronic 01 from the outside (ag, a useny cfthe

&, 5 mouse, 3 keyboasrd, or a digital pen {eg, a stylus pen).

seunid output device 155 may output 8 sound signal i the cuiside of the elecironic device 10T . The sound autput device 152 may include, for examiple, a s:
ja pis ng cails.
oarately from or as part of the speakern

raceiver can be used 16 |

ad for ge 3% Muitime DECK OF reCer

al pUIpnSes |
rmay be implerm

oigvhack, and t

Asce the reneive ented s

farmation o the outs

dispslay o
display, a holog
try configured 1o

= 180 may visually provide (213, a user} of the slectronic device 101 . The display device 168 may incli
i for eontrolfing the : dispiay o
{ d to measure the intensity of a force generated by the touch

el

iz, for example, @

randa ol ciiy e 160 may include

responding device. According 1o an embadiment,

oF @ Proj

2 teuch circii nge a touch G & Sensor oir SCEEH

weit an elects > audic module

audio module 170 may cenvert a sound inte an eles
170 sequ h the input device 15¢ , o1

o signal or, converse
af efer

signat inte = sound. According to an em
{ag, & scund cutput device 158 } eonnectad 4

es 3 sound 1 thy or wir the electro

device 151 . The soundr onic devics 107 {ey, & speaker or a headphone.

nay e ouiput through the elects

sensor modub: 175 d

B4

=ois an operating state {eg, powsr or temperature} of the electranic device 101 or an externat envip:
ding 10 the sensed siate. can do. According nent, the
nagnetic sensor, an acceleratl

wmental state (eg, use =), and
nchude, for exarmpt

cirical signat or dats vaiue correspon sengor medile 176 m

GfL B YIS REMS craba-

https://patents.google.com/patent/tKR20210100871A/en?0q=KR20210100871A
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N RENSCH a an RroXimi 1;’ sensar, a color sensor
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binrnetnic sensrn I may include @ temperature sensern g humidity sensor or an illumina

< BENSOL

ois that may be used by the electronic devi

The interface 177 may support ene of miore sp ce 107 to directly or wirelzssly connect with an exiernal slectrenic

interface (HDM), a

device {ag, he slectrenic device 102 ). ACCOrdi verrt, tha i 177 rray include, for example, a high definition nu

unitvarsal serial bus (USE} interface, sn & 10R,

The connection terminal 178 may include a connecior thraugh which the eleciranic device 101 can be physieally connectad 1o an external elecironic device {ag, the

5

T, the connaction terminal 178 may include, for exampte, an HDMI con

cior, 3 USE connacter, an SD card connactor,

fus that the user can parceive

mertt, or an alectrical

e T80 may nclude one or more lenses, image

power Management moduie 138 may manage power supplied 1o the electrenic device 101 | according to an embodimen
s part of 2 power mansgement integrated circult (PMIC)

-:

oe implementad as, for examile, 5

battery 189 may supsily power 10 at least one componsnt of the electronic device 101 . Accerding to on
secondary cell, or a fuel cell

ron-achargeable primany cell, a rechargeable

communication mcdule 130 is 3 cation channel or a wirgless oo
=lectrenic device {eg, the

communication channe

ot (g, wired) commur

actronic device 102, the alectronic device 104, or the server 108}, It can suppert estalilishment and communi

cation through ©
nily of the processor 120 (g, an

@ cormmanioation module 100 may include ong or mare communication processors that sperate indape

fule 19005 &
ule, or a global navigation satellite system
moduls, or 3 power fine

iLaticn i

application processcr} snd suppert direct {ag, wired) communication or wirsless communization. Acoording 1e one embordiment, the commu

a cellular communication module, a shori-range wireless communication i
ule 194 {eg, - 1t may includde g bnoal area network (LAN ¢

3, @ corespending commu

wirgless communication
{GNES) co

sation moduie is @ first network 198 (eg, & shori-range communisation

retwerk such ze Biu iFi divect, or DA 2% ociztion}} or a second network 198 {eg, 5 cellular network, the Internet, or it may communicate with an
exierna! elecironic device vis a computer netwark {eg, 3 telsccmmunication network such as 3 LAN or WAN). These varicus types of communication modules may be

integrated inte ¢, @ single chip} or may be im e ch n gach othern The wir

mented as a plurality of cemponents {eg, muki iegs

Y separ

cation module 166
ifed and suthenticsted.

cormnmiunication moduie 1 ot bscri 0 ion {eg, Inter i Mobile Supscoriber Identifier (IMSIH) stored in the subs
withing

87 may tor

de cne antanna incf

v g signal o
ductar formed on g

vwer te the ouiside (&

ihetrate {eg, 8 PCE} o a radiator f
antenng suitable for a cormr

module 197 may include 2 plurality of nnas. i 1his case, atleast ane
ki id network 199 is ¢ ampls, the comm: 1
power may be transmitied or received between the communication module 190 and an axternal electronic device through the seiecied Els !ea'sz one amanna, According to

2ritg, ather compensnts (eg, RFIC) ather © radiator may be additionslly formed : of the antenna medul

ik

netwark 188 ar

cted from the plurality of aniennas by, &

saime embodii

At least

tionm

r through 3 commun
arface (MiF)) ar

(R0, serial peripne:‘ai m':erface

L or mohile indusiry processor

According 10 an embadirment, the command or data may be tans
ted tc the second netwark 199 . Each of &
G o an embodimer

Lar 108 . Far exampie, when the

¢ ar rece
ic de
L2l or g part of operstions avecuted in the F!t’t“u(‘ Y
tranic device 101 nesds te parform a

itseff instead of axeny o fi service self, Alternatively or

=107,
ronjc devices

senver 102 cen

v be evecuted in one of more of the external elect
v orin

ACCOr

onge i a request from a user or other device,

addivionally, one or

electronic device 101 may perform the fur

at have received the request
sult of the execiition tc the

slectrenic devices may be requ : devices th
aparicfthe
The electronic device

, cloud computing,

may execiie ati uested functicn or servi

electronic device

may process e resull as it is or addiionally and provide it as atieastapariof a

purpese, for examy suted cor

nolcgy may be used.

efectionic s hodiments disclosed int efectronic may inchude, for exam

ng 10 various & )
portable communication device (eg, a smart phone), a camputer device, s portable multimedis device, s portable medicst device, 8 camers, a wearable device or a hame
apoifiance

aoument may t

abeve-described devices.

is notiimited ot

. The electronic device aceerding to the = docume

technicst f
iinclude varicus madifications, eguivalents, or subsilutions of the ermbodiments. In connection with the descriptio

intended to imit

T should ba undderstood that the various embodiments of this do ent and the tarms used therain are oo

.f!oc,urnen':‘ 0 specific ermnbodimants, a
drawings,
ihe Hem, un
and C” and

ay include one or more

v o
i

umerais may be used for similar or rela

cemponents. The si ar form ot ¢
Aort tatle

i CoIres: wem
e of & or 3% s, Bor

2 together in the o

one of Asnd B, "atleast o

s feastone of 4, 8

sponding one of 4

s clearly diciaies othenwise, As used her

5 "at feast ene of B, or C" may incl

s

ohrases, Tcrr“" such as “fire?’, “sacond”, or “fir "o OThEr 5 onents, and refar to those

companent r"connecied” to ar

in other asn
withoutthe t

cis {e.g., importance or ordert is n ::r= ed. that ane {eg firs ’-‘:orr:pone:n is "cou
ticnally” cr “comnm

+r feg, second) component w
cemponent directly (eg

wirelessly, ar thraugh 2 third compens

Ag used herein, the term "module” may include s unit
sic blook, componrert, or ¢if
example, according 1o a0 e

for examnie,

emented in hardware, software, or firmware, and may be used interchsngeably with terms such
i 3. For

. A moduls may be an integrally formed part unit or 8 part of the pait that
the form of an applicati < irregrated cire

badiment

e module may be implermented i

L{ASIC).

ON-S0ECT

cument inciude one or moare instructis

varicus embediments of the present
oy a machine {eg, ele: = 101} may bed

stored in 2 storage medium {(eg, internal memory 136 or extemnal memary 138} readable
gram 140} including For e e processor {eg, the processer 120

5 sm:‘ed M 4 storage medium and execute i This miskes it possible Tor the

Fware (e:; the

device {eg, the alectronic device 107 } may call at legst one of one or marg instructio
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device 1 e cpe cemmant calied. The one o maor

COM

o perferm at feast one functicn accerding to the at least o
rerpretern The device-readshble sworage medivm may be provided in the form of a non-
cortain a signal {eg, elect
Lish betwesn temporary storage £ases.

or eode execuishbie by anin
mis a tangible device and does no

anly means that the sto Bgnetic wave), aind

= rmiedi
permanently stored in the storage medium and it does not distin

e a compuier program product
+if in the forrn of a machine-n

According 10 one embadiment, the

Campiiter program products may be traded between sellers and buyers as commedit

method secording to varous embadiments disclosed in this dacument may be provided as ing
. The compute: 1 product iy distr

huted {eg
r program preduct

ay Stere "M Y o

age medium (eg

rifine distributi

)

dewriloaded or uple

irectly, or

§ ‘xed [P tcigglels] e mediu remaory of a server of a manufactun o of an appiicsticn

srnents

above-desar

sdiments, each cempenent {eg, 5 module or a program; of

J

* oCrres "Jl‘.dfl".(j components

SHiMeEnts, one of ole COMBonants or apatations am nay e amitted, or ane o

ng the above-tdescrines

one

s programy may be integrated i
nent cf‘th-‘ pi"r'*l--ny'CC“n::-w*ew*s- entically o

&r cempangnts or eperations may be added. Aliernatively or additionally a o
integrated component may perform cne or more funa

nerformed by the eorresponding compo ity of com

y of oo
ns cf

sonents (21, ¢

component. in this case

among the plar
uted buquen
v be added

3
it
=
o
-
1]
kel
o)

ig of the pres 2 oy show a state inwhich 3
= of the siectronic device is detached.

<.

de
Jsing 205 has a first sur Facing the Tront of the eleciron
sectronic device 200 is located, { secend surface facing a
;1 a portion of a space betwaen the first and second surfaces. Fore

accemmed

device 200 {ag

ice 101 of FIG. 1) may include a housing 205 ¢
o device 200 on which the display (eg the i soiay device ’i4

=lectrenis

il
the first surface may be a surfsce onw

cover ghass) of the
MEmBEr SUToUnding a

ch the display 16010

inrated, and the secund surface may be 2 surface on which the cover 2% is focated on the back side of the elecironic device 200 .

<ible printed circult board (FPCEY 201, a camerg 203
. ofth

varicus embediments of the r sresent inventian depend on whether the cover 209 is configured to be drtdf,..aLSf— from the electronic device 200 by a general user. not

¢ one or more coils
had from the electroni

or & batter

ng a foop ante
© device 200, bt

s hamiary 189 may be lccated. InFIG. 2, it is illustrated th s deta

bodiment, the pluraslity oflcop anternas 2711 form a firgt coif formi

According 10 an embadirment, i
a joop sntenna for performing a wireless charging function, and a lcop sntenna {eg, a1
e, a third colt forming 2 loap 4
ging

SE20° may inciude a plurality of foop sritennas 211 1

g

sgnetic secure irsnsmission (MSTY antenna) for performing a payment function.

na for parformir caticn. For

3 MEC {near fiald o

mmunization} eomm
vice 200 . The second cofl may he
(not showin of the

second coit and

dummy coif may include, fore

roull 230 of FiG. 4} oflhe glegtionic ¢
ird colt may ke electrically connected o an NFC module

example, the first coll may de slectric
ected 10 an MST mot

g circult {ey, the o
wni of the elect:

cnic device 2060 . T

i device 200 when the electronic device 200 s viewed from the resr side.
ar side, the FPCE 201 extends fromi th al porticn of the elzctronic d
by e formed o
ortion of the battery 207 ), and the

,the FECB 201 may be loca
n the elect

CENT

mh

wh

ico of the camera 203 ), the extended portia nthe | According o

200 40 an upper po The pluraslity of loop antennas 2

perich

bt

FPCR 207 axien
iity of lcop antennas 2171 are formead in the extended portion, can be

another embociment, cemier of the ebectronic device 200 in a downward direction (=g,

ohur

natview of 2 cronic device according 1o various embodiments of osire,

FE OrOss-8e

& a schery

W FHE 3, an electronic device 300 {eg, the slectronic device 107 of FIG. 1) may inclide a housing 385 {eg, th° hao
anis, of an elecironic device. A cover 30% {eg, cover 202 of FIB. 2 } that engages with ho

of FiG. 2 } for accommodating and
back side of device 300 may

Referring
FiXiNg CNe Of More COmpar

it oard 4ot

08 {ey The camera 203 of

may include, for evample, 2 display parel 311, 3
15 (eg, the FPOB 207 of F18. 2 ) may be inchided.

. battery 307 (&

included. Compen
FiG. 2 or the FRC

iz device 300 . Acc:
Loy

verd 323 bocated on the front side of the alecin

1211 may be attached t
oiay panal 3717 may be integratly formed wi
pressure sensar may be separated from the dispiay panei 317 . Forexa

The display pan
embodime

for example, glass {eg

ng o an
1, the touch sense
rid the dispiay parel 311,

1A UCH SaNSHT O A pres engar According 1o anothe ¢ orthe

. the touch sensar may be positioned between the

n modubs 130 of FIG. 1 ) or a precssscer {eg, the
hoard (PCBYand a §f orinted circuit bosed (FPCEY.
icop antenna 211 of FIG. 2 ) of the FPOR 315

tion madile 193 of FIG. 1)

The circuit goard 307 may meu e, & communi

i

1 an embodiment, i [

Accoed cireuit board 303 may b

According 1o an embodiment,
According 10 an embo aircuit board 301 is at
charging cirouit 430 of BG4 ), an M5T module, or WFC module can be mounted.

ment, ast a part of a corr ammun

te of @ non-conductive rmaterial. For
. According 10 3n

sion made of a ¢

]

Y and & Non-Co

de, 2 conductive
nductive regin

cover 30% may be divided inte, for exa
example, the cover 309 may ba div

ductive material and a non-cenductive regicn
] 20th 5
cempenents of the eslectrenic device 305 to the ouiside msy be
(&g, the sensor module 176 of FIG. 1) {

nto s s icn tocated on one « cith

2. the

inthe cover 309 . For examp

embodimen Q327 for sxposing so

s

cover 307 i 3 fingarprint senscr}. have.

s 421 for exposing a ca

}. Aceording 1o 3n embodim

of the cover 209 .

According 10 an embo

lbcir cally -n<‘L.la froarm the conductive region

the FPUE 315 may ¢

cording to varicus embedir
o the rear surface (XY pls

s, some cf the one or more 1oop an
electronis device

Tgured tc generate = magnetic field in a vertical directicn (Z

rits of the present dise

aceooding o various embodi

tis a concepiual diz aining a cancept of a charging circuitin an slectronic de

Referring 1o FIG. 4, an electronic device 401 {ey, the slectronic device 107 of FIG. 1} according 1o varicus embediments includes a battery 413 {eg, the battery 189 of
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face 421 .| a wireles:

FG Y and 5 wired interf interface 425, andzor a eharging cireuit 430

to an ermbodimer

Accerding ,ihe battery 410 may be mounted in a hou ing 405 ¢fFIG. &)

sxamphs, 3 Hithium-ion batery, s rechargeshie oortcry, andicr 3 solar battery.

battery 410 mav inc

iimerface 421 and the wirele Teriace 425 may be maunted on electronic device 431 and may be

Ao Wi

G 10 an embadiment, the

he wired interface 427 includes, for example, a universal serial bus {USB) connector 421-1, and may be connecied (o the
nterface for supply

aisa referredto as & 'conduciive panary (eg, cne 0

irst axternsi ¢ USBB charging, and / o g o the go (OTG) power, or an external Dowesr souree {

are foop antennas 417 of FIG. 4}

terdd srisee 425 includes @ coil
Fied chip (TRY 18} 425-2, and may wirele
patt Tand the TRIC 425 - 2 Wireles:
2 wirgless power fransimission method of a mixture thereof. Accerding to an embodiment, the co
e 1 for i S power

ogtrery pack, &

i the second external device 403 Th-OJ;!‘ the conductive
methord, ar

and a trans

OOWES [mEy U it and receive power ie field inductive coupling method, a
i

ductive pattern 425 - 1 may include a first ccnd:.:r;tive pattern for

wansi

5 power and 3 second condue

g an extemnal device connectad

Ao to an embodiment the Tt extemal device 4 iy OF wire

n s wirad rmanner, and may be g wired power g pawer

tdevice. The UTH device may be a device cunnected to the e

reception device. The wired power receiving device may be an on the go { ranic device 401 1o recelve

Moy, and

kevbhoard, ctronic device 431 may operate inan GTS mod

wer receivin < may Le G nternat DOWEr source, a

nic dey

the wired power receiving de s device connected 1o the

charge other batteries provided A1 shrough

the wired interface 427 supporis & wired high voltage (HV) device {eg, adaptive f3.>t charge {AFC} or quick charge (RO device) may be included, When the wired HY
voltage (&g, 9V} than the veliage (eg, 5v) suppliad from the battery 410 may be sunplied 1o or received from the

device is connectied to

wired riv device.

fice 403 may inclinde 3 wireless power supply device or s wireless power receiver device. According o varicus

¢ the firg
=cond conductive pattern, and may

st conductive pattern, such as 2

iegsiy si
may receive wireless power supplied from the electrenic device 4

fem power Lo the

crinected to the

bodiment, the second axternal device

use he received pawer 1o charge another battery included in the wireless power rew

o According Io an @
=lectrenic device 4071 through the wireless interface 425 is a wireless
cording to an ermi

nvoltage (HY) device (eg, adaptive fast charge (AFC), quic kcﬁaxr-e (R0, devices that support
cstes with

e wireless

= may include s wireless charging pad supporting fast chargl

>

w perform fastc

the TRXIC 425-2 through inband communication o de-‘_-‘:‘rrr‘-me whether 10 i char ermine whetha

mi goortes

high voliage (MY} charging
e electronic device 431 . Aceordin

avice 401 may reque
eless charging pad requesis HY charging from i

throu h communication with the slectronic device 401 . When it is confirmed that ¢

tcha

3 pesinie

According 1o an embodirment, the charging circuit 430 may be electioslly connecied o the batiery 410 the wired interfsce 421 and the wireless interfsce 428 lbe

Dattery 410 and the wired interface & i the batiery 410 . ) and the wirelsss ray electric
A0 snd @ conductive pattem {eg, a first conductive paliem) 1o wirelessly transmil power 1o rha second external device ey, & wircless power recei\/er), ar:d wire
trsnsmit power to the outside and & and the conn
ng (J»‘:‘;’iC:’:) L

ctivaly. The charging cirouit 430

41016 4

DOWEN 18CE
wer 1o convert the third power that iz af least a part of the second po s} ive pattern. may be ransimitied to the wirele
ast another pait of the fourth poy & se-:ond power may be transmitted 1o the OTG device or the wired

] power

refess power receiver, and

ice through a wi

ah the connectorn

nowes recaiving devic

Git 430 includes an i fitch 434, a centrel

:ded.

According 10 an embodimen
438, and/or a char

= charging cir
g switch 432 .y may be

roiler 429

According 1 an embodiment, 0 GO ay determine the type of the first external device 402 connecied 0 the wired interfac

extemnat device 407 . You can determine w
e iC (MUIC) or a fast charging ¢
interface 427 is a wired charging device or a wired pawer rece]

cation with the

. Accordin
charge {GC}) interface. For e

srdagtive fagt charge (AFD) comm
interface controler 429 may incivde am

3 Lsh

sonnecied 1o the wir

MUIS may determing whether the first external device 40
ine whether tc support fast charging threugh commun
may incres

ving device. For
When fast charging is
ng device that typicaliy

st device
wired ch

e):ampie the fast -:harq:r‘.q interface may de
device 4
it 104 (4v/2A), if fast ¢f

TG device) connected

svics {eg, &
.19 device, it is possible 10 conirol the powe Tl . For evample, the Tirst switeh 4
evice

o an =mbodimer

rfsce 421 ora

state s that power ou‘pui et

e wired

G device or the wired power rece iy

TG device or the wired power raceiving device. It may operata In an off state 50 that power from an cutput and 3 wired <

switches, and 4 wi £ 1h:‘uugh the wirgless interface 425
h 484

nod outout from the

Accordi

ch 55 the conductive pattern 425 - 1 and the TRXIC 42

ing 10 an embaodirment, the second switch 234 may include at lesst one or m
and culpu
Ut and output from the wireless powar si

reless power supply de

second swi

2. snd power inp M the wi

S8 power recelver. Fo

OpRerates N s on siste 1 enable powe sly device orthe wirel

S8 LOWEY FRCEIVEr, OF DOWE

wirgless powsr supply device ar the wirsless powaer receivern f can be aperated in an off state so that this is not possibile.

i gwitich 434 into a char

According 10 an embodirn centret fog

ic 436 centrels to convert the power input fror

battary 410 . and control 16 convert the powear § e aned charging o
tswitich 432 snd the secend sw:ach 434, and ihe. battery { 430) can be controlled to

voitage and a charging current suitable for cha

G T

rivad device conneciad to each of the
se in an externai de

suitable for charging other batteries of an ext
ed into voltage and current suitabl

5 ambedirments,
56 436 indicstes that o
} device 402 and/or the second external o

: contrek | 5 ircuit 4240 10 ctively transmit power from the hattery 419 wirelessly or wirediy

U 430,

¢ 436 may cantral the chargiy

.
wer i

ransmitted to the first external device 402 and/for the sec md externai device 432 through the cha
o may be controfied to be v davice
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n the wired char is oo

g device
trod fogic 436 may control 1o perform an 016 function wher
¢ 436 may control the battery 410 10 be ¢

cted, the control fngic 436 may contest th

r ac'c.u-or:. the ¢o
. the contret fogi

rged by recaiving power from the wirsless power

wd the DTG device are connacted, the cortrcl in
tion to be performed st ¢ = time. When the wireless power receiver is connecied, the conirel fogic 435 may centrol nower (e he
the power cf the battery 412 | Alsc, when the wired charging device and the wireiess

gic 436 may receive power frony the wireless power sunply devics to chargs the battery

i Sa

=less pov

e 436 Ay re waeging device 1o charge the battery 4710 snd contol 1o s

oply power 10 the wireless power receiving devics

n the OT & gonnectad, the controf i i supply power §

oless power receiver i

te

ing 1o an embodiment, the switch group 438 may provide 2 con
! vitch: group 438 boosts {panst (1)) or step-dawn {Buck
2 batiery 410 1t is possible 16 hoost (hocst {1)) o

current ic the
vide a constant

&

a-down | buck‘ {4

Hoost converter,

ng le ane embaodimer switch group 438 may inchide a bic

i switch 43% may detect the amount of ot

According 1o an embodiment, sing current, and : battery 410 when cverchargi

rmay tiock charging oF

overheating,

According 1o sn embodiment, the elecironic device 401 may inciude a display (8o, the display device 160 of FIG 1 ) The displsy 160 may display 2 userinte

configured to contrel ast 2 portion of the charging circuit 430 . The dispiay 140 may recelve 3 user ingiut £ rsmitting nower from the battery 410 to the external

x-b

devices 407 and 4238 wirelessly or wirediy. The display 160 may display at least one or more external devices 402 and 402 connected 1o the efectionic device
may dispiay the remaining battery power of the connected external devices 402 snd 403, or may di ,ﬁav the connected external device ( Whether power iz being supplied
mal devices 402 and 403 are

10 the 402 or 403 or power is being raceived from the connected external device 407 or 403 may be

ity of external devices 402 and 403,
ution may be displayed, and 3 screen 1
tayed. Also, the displsy 160 may display a screen iy

fity of exte

110 each other a ofur
nal devices 402 and 403, A screen for contrelling di
. "

402 and 403 . At least a portion of the content dispiaved cn

nower is provided 1o

plays the power provided o sach of
y cf power provision : ig the piurality of
180 of the connected exiernal devices

may be ¢
+the connected external device 402 ar

> disitay 160 may be changed sccerding to a s

it and s coll (eg, 100 FIG. 8A )

device {eg, 2001
ebzctrically connecied to the charging Circiiit,
wound with a first Th {eq, wlin Fig

FIG. 2 ) according 1o various embodi
dthe coil ( 510, 2 plurality of inner o
Yoandt ity of It

of the presem disclosure inchedes a battery, a charging ire

G. 54 ) disposedt cicse to the center cf the coif 516 an iraify

ndhasas nd fine width {eg, w2 in FiG. 6 ¥ 3

ol

includes & piurality of external patterns (g, 513 in FIG. 8A } woun
merval {ag, &1 in FIG. 6}, and ofuratity of externasl 1 ns St3are | cther by 3 second intarval (eg, 2 I FIG. 8), and the

o
sx may be disposed in 3 first direction i

2 i formed be‘:‘weer the inner patters 511 and the plu

attermns 511 are woand 1o have 8

oluraiity of Am
patterns 5132 cf The maxim;
f
from shove. Htcanh

mum gap {eg, Gomax in FG. 6
gap G.
e when the center of the coif 5710 s viewed fram above, and the pluraih‘y of auter pat
s e waund to have 3

wer than the st gap

viewed
to the first

ng 8713 have ap aval shz

circutar st

ins direc parak
o1, The distance betwesn the

iy
n :hef

direction. The sscond fine interval dZ may be greater than

cenier of the colt 51¢ the center of i

810 among the plurality of cute s 813 is al 8 poruon wh
rther includes 3 nousing £ 0 be elongated in a directicn paraliet to the first direction
st side

using

maximum gas G.max is formed. # can have a maximuim value
sridd inchiding 3
surface. One distance may
in the first diraction from the ¢

i

end side between the center of the cail 310 and

side surface and 5 seco ide sut

opposite 1o the first side surface, snd a se

ce petwee er of the cxil 310 and the secend side surface. T ace may te disposed

werich s phut

3 armed in the FIPCE shown in FIG. 2 58 may be a disgram

an equivatent circuit diag

FIG 54 may be antennas at
i @ porticn in which & plur

inn view schematically Hustating & portdan in

s of lcop antennas are fermed in 2 faycut form. FiG. 5B may &

ot the plurality of

, the foon ar
ng fu

Referring 1o F1G. &, aceordir s a piuraity of loop antennas 317

afirst col 510 that

nnas 31714 Mz a ksop antenna for perto

3 ihat forms 3 feo it function The second

mple, & third

anfenna feg, MSY a na) for performing s

fion (NFC) communication. For examp

820, as g dummy soil, may
G305 forming & loop antenna for performing near field communiv e firgt coit 510 may be electrically connected fo

430 OTFIG. 4) 0 d 10 an1 MST module (not shown) of
3 may be eleciricaily connected to an NFC "'10("(!3-: {not shown) of the lectrenic device 200,

360 ‘.-nd coil 520 may be elecirizally conn

charging circuit {eg, the charging the electronic device 200 .

the slectronic device 200 . The il

wircuit

2315 may include a plurality of pads 55 ity of loop antennas 317 . The piuraiiw of pads 553

ected ta the plur;.-

componants that electrically connect divrality of loop antennas 317 10 a commuricstion circuit {eg, the charging circult 430 of FIG. 4}, the MST madile

i3 1o an =mbodiment, the ool 10 may be
ircuit 430 through the first pad 531
coil 5203 may be elecirically
Ny, the first shoit circuit of tha first 0ofl 510 and the
i1 5104 of the first coll 513 may be electr

ity of pads 550 may
pad 551 and the secs

lude first 1o fourth pads 557, 552, 553, and 554 . Accerd

E lcc‘mc ”)’L nnex The first ¢cil 310 may be slactrics o the 4

and the second pad 552 . The second co

ally connected 1o the second pad 382 and the third pad 853 . 7

ety MET moduie through a ses

uit 520k af U

ond pad 552 and & third pad 55

second short o e gecond ol 52800 1ay be eleclriﬁal!y CONNe the second shor ¢ alfy conneciad,

ccil 320 may be slectricaily connected to the thi

ence numeral 510b indicates that the s&co 520b ctth 551 and the secor

nihe e
{2 parforming rhe
formed. and the second pad 552 may be in a short-circuited

According 1o an embodim

e vged, For examoie % pavmem fl:n

According 1o an embodim

sing the ﬁrs*: cait 51

athad, o
wha second

-~ Samsun
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