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A A= dad gaEdolgs Tests FAolar, old wel WA AXe] 7] 2 dxp FAe] Aelrp Ao
— 6 —
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% 62 % 59 EAE Al 3 m9E FAGOR ®AY BuY £ el

w 7o ohe Aadd e S5 2 U Atden wA Buwd & vk

w82 = 79 BAE A 1 298 FAGeR ®A Bud £ el

% 9F thE AAdd nhE Al 1 29e PAHR BAF =ud S 9l

E 102 2 Bl stand type)®) ¥ FA /)00 A4 AHE AND JHE EAT =9 g,
%11 oFe AAE] uhE dA ARt BA AdGE $A8E x 1ES $UE JUE wAR wud
& st

[0618] %19, gYd AaldEge mE, vESQZ F7F(100) e A2 AA(10D)] EFkelr). = 15 s,
eda 10004 A=A AX(10D= A 1 AED=(198) (< 278 52 T2 deda)sS Feto] #xF

A (102)9F FAsAY, B A 2 WEYA(199)(: 9A8 4 B4 MEYDE ol AA A (104) =

A (108) e A 5 Slvp. o AA]de] w2, dxF X101 = AW (108)E Fale] @A} X (104) 2}
J@f g k. A Ao 2w, MR A (101) 5 Z2AA(120), WEe(130), 93 A (150), % =
FX](155), ®A] AX(160), 2] 25(170), Alx RE(176), A Ho|A(177), FE 2&5(179), 7hd
80), =" g XE(188), wIEHE(189), B4l XE(190), 7F¥AF 28 B&E(196), e cHdLv} BE

N

iﬂ:}n_lﬁowrr
Wy

(1
o0& TP 5 sleh. oW Ao, FA AN, o) FAaAE & Aolw shh(dl: ®A A
(160) wE 7hieh H5(180)7h A AY, st olge] b P4 8xsh 27 5 vk, S| A de)
Lol FARAE F URES hhe) Bde fue pAR 5 vk oF 59, A4 RERATE (A A¥

)& A A (160) (o1 vl 2~Fe o] fvivi=R A FdE

o
2
ol
i
£
2
N
32
2

j'
[0019] ZRAAN(120E, 98 'Y, 2TEYe)(d: T I(140)E AWl T (12000 ddE WA A
(101 Aol % dr}el ez sudlo) B arEe] FAe2)E Add 5 gl
Y Aol EE Qi 9@ 5 vk, 9 AAdel mew, dely Ael EE qae] Hew g
A1200% e PAaRE: A BEA7) EE F WE10)%YE 5" 5y wit delHg iy
%73

4 2E(
e WY e dHelHE HHetal, 23 dHolHE B9ed
o o)

W2 (132)e] =Z=3s)az, FAd v 2] (132)9]
W2e] (130l AdE 5 ook, 4 AAldel w2d, Z2aAA120E Wl ZEAA2DA: Fd Ayl A
e oEgAeld ZrAM), R ol KPP ow T § &4 7 BaE ZRAA123)(: 2Eg A
g AR, elmR] Ald =R, AR sy =EaAA, e AARFUACld =eADE 283+ k. F71
Horg e gqAlgdorm, R ZRAA023)= Ml ZEAA02DRY AH"H-E AMgsh7v, e X149 7
T EFHEE dAgE £ vl nE T2 1l ZeAA20¢ B4R, B 1 A 73
2 5 v

{0020} Bz ZRAA023)=, e &9, WA TR0 AAEIR(d: &8H) AEHA e ot v ZRA A
(1218 dAlsle], == vl =2AA (1207 deEn (d: o1& FJ?’HOW A8 A dE wek vl TaAA
(121)¢} g7, dA AA(10D) 9 FHaesE F A% e A as(d: B4 A2 (160), A E&(176),
e 2 UE(190))9]' #dd Ve B dHE] AHoxE dFE AT 5 sl %‘ AA]dlel] mEdE, B3
ZRAA123) (el oA Alzd ZRAA s FRUACND ZeAA) = Jledoer 3™ e v A3 s

z ltl

a2 (d: FHE BE5(180) e 4 EE(190))9] dF-=2A4 Fd=F 5 v},

(00211 w22 (13005, AxF AX(101)9] Hox shte] FAdax(d: Z2AA120) e AXAEEA76)) o8] AME-
H+= tpdst HelgEs AFdd ¢ ). delHs, dE 0], AZEYe(d: TR a(140)) 2, o]} #-dd
wHad uid d4F dele e €9 dolelE v@e 4 vk W (130)0E, WA wxe](132) = v

A vEe(134)E X 5 .

{0022 ZRa(140)2 MEZ(130)] AZEAIRA [ F o, «dF 59, &9 AAQ42), e 01144
F= ﬂgﬂﬂﬂﬁ(mm% wge 5 gl

{0023} /H AX 50, AR (10109 FALAE(d: Z2AA 2000 A2 WY EE delelE Hdxp A
(101)°] oJF-(dl: ALgAHERE 408 5 A}, gy FA(160)=, A& B9, vlo)l=2, vlgs, J1BE ) B
gRg gl (o ~epdees "@)S w8 ).
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{oo24] =% =9 AA06h) = 5% AwE A AN ] g2 298 5 v 53 29 AR AB)=, dE 5
b, £97 e gAE 23S 5 vk, 297= e 44 e 55 A4 Fo] dRk4l) S =
ApgE g 3, ErE A HEkE eAlEkr] g8 AgE ¢ sl 4 Aol mrad ) A e 229 7] 9}

AR, B2 2 dF=A 7E8 5 v
{oBz3] #A AAA60) = A AR (1010] @F-(d: AAEAh) e ARE Al4Aes AT 5 vk A A (160)E,
dE 89, dxaZde], 223 A, Be ZeAF 2 s AAE Ajer] Ad Al A=E 2L &
2 st=s A" B 3] =(touch circuitry), &+ 4

(0026} oo BEA700E AelE W) A WEAIAL, ddw 47 A58 sdz Add § ok @ 24
ool wp=wl, ovo RE170)E, 48 FX(10)E Fo 20E ASsAL, o 29 4155, B A4
AAA0DS AF EE FAow Add 9§ AR A AA FR102) (d: 239 EE HAEENE F

o

{0027} -9 7 A (o ARERE AFED
g ) 2 g AA]eel] w2, AlA
dE B, Alx=zx] AA, zpolm AA, 7k AlA, nkad" A, FhEw A, gy AA, A

A, IRC(infrared) AA, AR AA, 2% A4, G5 A4, 2= 25 AAQE £33 ¢ glv).

0] (177)% AAF A (101) 7} 213 A=} AX] (o Az} A (102) 9 AF E= Aoz AAH7] 936
T = B o] AAE TREZES ALY g v, d AAjdd m2d ) e o]~ (177) =, d
, HDMI(high definition multimedia interface), USB(universal serial bus) $IE]de], SD7I= <]

©do eldolag XFE F k.

b
Th@@jni

~
w3
ﬁv
ﬁ(u

[0028]

M 2= o

ul
" s
g >

5
B
J>
b
rr

1
1

[0029]

~J
]
R

EalA A A (1007 - dAF ARl A A (102) 9 EEldow dAd"E ¢
drt. o HAlde) wEd | o v (178)2, = 59, HDMI 7149w, USB 7196,

to AvE (el sl AdeDE £ 5 Ak

15

E{ﬁﬁ -
Mo
ol

W o
M
i
T

+
g
=

2l )
7o -
o 4

o

NBE ASAL F2 B £F 22e FaA Q4@ 5 s AAAD AF(ol A

[0030] =
ek, o AAldel upEw, Y XE(179)2, A& 59,

i £
o 0 I

il

P

—

~J

©

— N
o

X,

N

4

F

booft e
Y 4o

N

jO

~ 7

=

rr
L R
N N

)
Lo

X

U

lo

b

I

gt
)

T
jin

[
by
X

=
fr

[oo3ij Zhiel BE(180)2 A4 44 H TS FLES 7 du. & 2
o
b B

2 M, g 2E(180)2 3L} o]
Aol "=5, ow|R] AAME, oH|R] Al1d ZRAAME <t

4
2

i

0032 Ae Ae w
F(188),

F(188)2 12 A (10D FFEE H=Es A2 5 ok, A dAldo] w29, 29
S, PMIC(power management integrated circuit)®] Aojx= ¥ = Fdd = glv}.

a)

jix

[0033] HlE1E] (189) = AP A (1009 Ho= dlife] 34 ai4d HES F5T 5 v, & ZAde nf=2d ) v)g
(189 =, dE Y, Axd B3 12 AR, AFA 7He3 23 1R T g

(00341 5. d
= A) B4 Ad e A 3 Ade 9, 2 gHeE = %
=(190)2 T2AA (12004 oZelAeld T2 sHA s A, Al fA4d
= F4 BAE Adske s olde] ARYACIE ZaAAE T3 5 ik, & AAldel] npad,
a0 FA4 4 XeEa)id: dzgd $4 s, 7Y 4 & XE. 5= GNSS(global
navigation satellite system) &4 EE) BT 4 A EE(194) (4 LANC(local area network) &4 Eg&,
Ee AHY S ) s xR 5 Y. ol Y ME T AdsE=E A MeEs Al 1 UEY198)(:
EFF2, WiFi direct 3= IrDACinfrared data association) &2 Z7¥ EA WELZ) e A 2 WES
H(199)(ell: AEH vELD, JuEd, Ex FFEH dEYDD(A: LAN Ee FADeE 24L& g2 §4 vEY
A)E Fuk o5 HA Axlel A S slvk. old o TR §A EEES shve 74 si(d: 2d
Aor THHEAAY, e Ar ELe] Hyo] P 254 H 2R 7dE 7 Y. F4 SN s
(192)2 7FizF A 25(196)0] A7de 79iak AR (d: 54 Eupd 7}9iA AREAHAIMSD)E o] 88t Al 1
HWEYA98) e A 2 MEYA9D S &2 T HEYA JdA da AXI0DE &4 % dsd 5 3

.
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[0035]  ehelU RE(9NE A wE AuS eln(el: Sl g AE)E SN e 408 4 9r 9
Aalele) mpEw, ohE ) BEE Anasdol=(d: pep) S0 BAE wAA EE wa4 dEom o)Folq
WA ek sl e Y9 4 Aok o AAde] mEw, el REDE Bae] s
S 29T F glvk. old A9, A 1 UESAA98) BEE Al 2 UiENA099) e T HiELAA AL
LB e AEd Aelw shpe] helub, dE W, EU 2R lske] 4] Bae] duuER
B AdEE S glvy, AE By dEE A4V ddE gole i) MU-E File] B4 2E(190)3 o) A
A AR Zhel] SAHAY A8 Fosdvl. ofd Aajeel] whad | WALA] o] 9l trE H-E (o RFIC)O] F7hE
HHIY LE(197)9] 4= Fdd 5 vt

{00361 A7 FAeAE T Aox dR= FH OJIZETL B2 9RA(d: ¥~ GPIO(general purpose input and
oulput ), SPI(serial peripheral inlerface), 5+ MIPI(mobile industry processor interflace))S =3 A=

a2 B (d: B e vole)E ot wgd 5 Qv

o

00373 g AAloe] m2w, "E w dolEHe A 2 MEHI(199)] ddd AM108)E T4 12 4= (101) %
5o A=} AX(10) 3k 4l == A 5 vk "X A (102, 104) A2 AxF AH (1012 L
LS 3

[s] o ]
£ RO 4NY F vk, @ AAde n2d, A% G0 AR FAE] QY EE A

f

r‘} =
= 9N dA AAE102, 104, T 108) F skt o4 e AXEA HIAE 4 v d& BH, At
A2 (1017} ¥ Z)gelf AMu|Aas pFgow, e AR B UE ARl 2d wkgsle] Falsof
& Ao, ™A A0+« 715 B Av2=E AAHom HslA7]= diled B F71Eo 2, s o] 49
1R A} AAEdA 2 7T By 3 AH[2] Aok ARE St 2 (T ¢ . AV aFZE 54
gk gl o]l o x|} AXNEL oAl VE e A= dom Ay BE Al 24y 3Ed F71 7]
T Be AulaE ddstar, o AdY diaE dA AAAoD s ded ¢ dn. dx 10D+ A7) 4
5, o2 e FrMEoz AHEso, 7] a3 dd ko] Holxm d¥-=x AT 5 Sl olE
Aated, dE =4, S¢U9s AFE, 24 FRY, B FHoldE- AN HAFY )=o) olgdE
[0038] 7P 2 4 Q. WA} A, dE

T PR
% I, AAE] A, Fd8 dEivde] Ax, fd8 <= 7171, sk, 4
bR AAE zaw £ Qn. B 5A0) 2dd] e A4 FAE ded /)78 @44

[0039} B Ao vhekd AAds 2L old] A8 gol

1", ",X‘ﬂ 2”, EE.E "3‘151]1"

+
S i, ‘
=AY A BolEL Ided] e FAHeAE UE Y FHLAY Tk
A8 AHEE F deom, i FAHLAES U SU(H: T84 B oADeA dAsR] gev. ol"(d
A 1) AL GE: A 2) AL, “TeRown” EE ‘SAAom” gt o9 ] e old
o] gle], “ZIE=” Fye YdU=” go A Ae, 2R A7) o)W FAHA8 AT AV 8 FAHsA
of AFAog(d: FAoR), TR T A 3 FHLAE Foo] A28 F e AL gu @
{0040] = A A ARgE o] "EE"E stedo], AZESRC] B JHeolm 7R FWS XIS 5 o, d&
W, 23, =Y E5, 7%, B¢ 3= T Bolg ME s3Ho=m ALgE ¢ Y. EEL, dAE 74
T B sl BEe O oY Tles Fdlcks, AV BES HA 99 Be O It 2 5 ol dE8 E
W, A A np2W, 5L ASIC(application—specific integrated circuit)® vz Fd= < ¢}
{0041] E EAe goksl AAldEL 717](machine) (ol : AXF ZX](101)) o3 = A= AL WA (storage

- g &
medium) (ol : U7} WEe](136) EE 97 WE(38)d) AE s oo WHEolES Yohale &%
(o ZEauoN=A 7THE 4 b dE 59, A7) A4 A 100)9) = =
(120)%, A A=Y AFR s olde] JPo)E T Holxw shile] PYHE BEFu, 14
b, 1AL 71717} A7) BER Al suel Fueld] wel Holw sl %
& bseAl ok 7] st oldel BEelEe Autdeel os AYE ws Ei Qe xeo

- 10~ Samsung
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E 23T F k. 77ie g 5 e AAAlE, A4 (non-transitory) Aol FH
b 714, A 2 Al A7} @Zﬂ(tanglble)ﬁ}E AAelaL, A& (signal)(el: A=}
= dlole]7t ARAe] vidrdom AFdEs 49t

Pl
o
_-12
2
=
%
2
2
>
op
2
L r

«~ L

(0042} d HAjde] w2y, 2 FAlel A" thddt dA]dEe mE WH2 e Z2 T3 AlF(compuler program
product)el] EFEO] ATH 4 ATk PHE Loy AFS AFOEA B % Frla el AR 5 9l
o, AFE =R AEFEL V7R DS £ g A v A (d: compact disce read only memory (CD-ROM)) <]
Pl MrE ALY, B o]ZaAold Akol(d: Zeo) Akol NE Fa wi T AMgA AAS(d: &
FEEE) el A7, pekeR NI BeRs S5 GRe)R sl ek s Aeol, Y

1

°
TeaY AT Helm A¥E Azalel vl ol F S Ame) zelel e
ANE e AT AT Aol Aelw i AFHAG, GAdew x@ 32 & Q.

[00431

o2

T2 g9

=

b B

, AE Y FHLEE T oS ol g e
= = =

2,
o
2
i)
il
2
0%
N
N
ihs
=
-
o
o
b
Wl
(o3
N
N
N
o
-
o,
fo
b
2
[l
o0
e
rr

]

o 2 >
=

Omi‘lr%‘
=

2
=)
¥ -

)
o
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=
w
R
2

]
i ) |
e

flr =x

A
rr
o

» £
S
ox
Lo
i
e
-
o, |
;

b

- oz M

o 1o I ooh
-4
ox
o

MR b
il
fE
aat
gqn

x |
f
:‘[
)
2
rr
)
e
-
o,
o -
b

N
>
2
lo
f

J

>

Lo b

4 e
BT

ox [T
le)
uf
gy
of
Y

]

)
4
N
i)
A -
¥2
k)

[0045] Wo2v 2 e gdd AAjdsd nE dxp AR sius el A Roln. W 25 dx) AAA]e] s

[6046] = 28 ¢ %il(200)(0ﬂ = 19 A=A AA A1) =
e g slvk. & Areld wmEY, sl (20502 HAF AEA] (20059 Dlﬁ dlel(al: &= 12 #A] 221 (160))
: A=) AR ﬂx} A (20009 Ag = A 1 W (surface), 7] Al 1 THA 9ol
AAp 7 (20000] FAE Feki= Al 2 ®d, AV Al 1 H Al 2 BY Abo]o] #ihe] Aok AdNE mEss
< fz=EFe)(160) 7 91x1g mWels, A 2 xUe [

5g 48 9% 149E 9 (206)S ¥

I

o

|

{6047} d  AAde w2y, & 205)0 Wi-ddle F2 <dHuE FAeks sk oldel smde] wixE
FPCB(flexible printed circuit board)(201), Z}H2}(203), T viE] 2] (207) (o = 12| viE]2]1(189))7} $1=
g g . = 2d4s, "dRF X (2000 ZH-EH AN 2007 @3H o= ‘:/\]E]olour 2 o] vhekdl
AAJell= AHAB(209)7F ARE ALRALe] o] HAF A= (200) 258 28] IheitEs FAHSA] AT FeEA

{0048} Q AAldle] w2, FPCB(201)E He] = <y 1DE T3¢ 5 gvh. o Ax]doA], B F2 o
Hu2lhe ¥4 54 755 s837] 98 F2 dHuE @46k 1

22 olgu}(d: MST(magnetic secure transmission) SFelU})E A&
M NFC(ncar ficld communication) EA& F337] A% £= <legv}E FAS = Al 3

dE 59, Al 1 2dL AR X009 FH F=(d9: ® 49 FXH FI=430)9 A71Hoew dd=E
Ak, Al 2 2L HAA AFA(200)0] MST E&(MA) et d71"exn d24"E 4 v, A 3 =2d2 d=2 4
(200)°] NFC R8(P%A]) e} d7)gee ddd 5 glo.

2

{00497 RPN

de] w2 FPCB(201) =, Ax} Ax](200)S F A Wl Az AR (20009 FA4-d fAE 5 )
= g

B
T AAldle] w29, FPCB(201) = A} Xc}zl(ZOO)% Al & wf, QA &= (200)°] FHF-HE
(el ZhelEh(2033 8] 9 Fi)on AFHT, AAdd FEd A7) 52 F= <du@ir 42
ChE AAjelel] mpE™, FPCB(201) = =k 2&=](200)°] %*‘:’l‘i—il‘i—ﬁ F(el: iy e (207)9]
Jo AAE A, dd| Hlel 7] EZae] F= <ty (2117} §

—\—‘—‘

@ d 2o
41 ¥ 4z
de o

o

o

o ‘{

7?1\-‘
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[0051] ¥ 3e B onwule] vhdd dAdle whe WA FAe] AP dwxwe|r)
[0052] = 3% %‘Z—Es o, 2= AXGE0 (A = 19 "X AX(101))= s} ol BEES 584 2 3= 3
Z(305) (dl: = 29] &-¢A(205)), B A 4x(300)9 AdWA 81972 (305)37 A LAdE = AMGB09) (4 =
29 AW (209)E I3E F ) FEEL, 45 EW, 92305 el /X, gaFde] #HE(311),
Bl= 71RHE0D), ”HE131(307)("11~ = 19 wEel189)), FhlehE03)(a: &= 29] FhdEh(203), &

FPCB(315)(dl: = 29] FPCB(201)E ¥8& 4 ¢

{0053] 2Ede] HEB1D, dE 9, dx} AA(300)2] GHA X Fej=

O’er‘ A ] rﬂr-fu = ] HE2G1H)= °x] A4 B2 ¢ 2 g 5

de wrzw, gz AA E=E g dAdE daZye] (31D IE ¥xR Ba"E 5 gk, qE
=

E AA
a, BA Al s el (323) 9 Zelo] WA 31D Atelel AAE 5 Sl

[0054] = 730D, A B4, §4 2E: = 19 FA E5190)), B TZAA: = 19 =4
(1200 &AE 5 o g AA]dd m=29H, 2= 7]$(301)+> PCB(printed circuit board) 5=
FPCB(flexible printed circuit board) & Aolkx s}E olfsta] FEE 5 Y}, & AAlde] mf=2y | 3]
2 7] (301> FPCB(315)°9] F= Qe (317 (el X 29 = <l (211)ef #r|deo= A4 & 4 i,
A AAde] mEy) 3w 733002 T4 2R 2 19 T4 EE190)9 Aoy dY-EA, T3 =
(o: = 4°] FH ﬁi(430)) MST B8, T+ NFC ZE85% 9A4E 4 sl

[0055] I8 (300)E, A2 EW, 534 2As o|Folx A o

=9, ANGE = g9y, w23 g9 45 Bme 5
T k. @ Aaldel mhEwl, 71 (309) 9= A AR (30002 LN
oolde] x4 320 PdE . dE %Lﬂ, ﬂﬂJ(SOQ)% }Hi
o] AllAl BEQA76) (el A= AADE =EAIZ7] A3

o
—_

z

» 1
B X

RN
oA E g
: -
X,
2,
2
(o]

Ji‘

u*ﬁ
b

2

2 ¥

A

N
- N
N
N
o & X

i J

2
g

(303),
321)=

ke N[M
1o

cle
L
L

;
Lo

O
[H
oL

.

[0056] 3] = Z1M(309)2] s (ol 371 (30
2] o o] qujEH_, FPCB(315) o}ur olabe]l T ol L}(317)E BAE
Z AsA Y9x5 o).

ool mp=el, s} o)de] F2 QFelUH(317) FellAd @im dAb AA(300) 9] SRXYE ) A
Sk

[=]
pel A e AR T8 S g

>
>
2
2
g &
L
-2,
=9
U
()]
=
[@v]
—
‘:,

603} el H-

3
4
N u{m

[0057} chaka Aa
H,

(0050} % 4= gara Add] wE a4 FxeA B4 fme) Ade Adas) 9 Admeld.

[0060] X 4Z Azxspd, dokdl daldo] nrE A4 A= 401 (o = 12] A4 A (101)E HiE 2] (410) (o
B 2] (189)), -4 <QlElde](421), FA4 Qleso]2(425), H/TxE % H2MA30)E vag + o).

{00617 & AAjde w=2W ) vlE e (41005 A ZAA(401) 9] s (dl: = 49 8l (405)) Jloll e 4 o,
= s+ Ju. ¥EEIAd1E dE EYW, #lF ol A (lithium-ion battery), Z724 X

(rechargeable battery) %/5E HIY HA|(solar battery)E ¥Xa& F v},
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\\\\\\\\\\\\\}\1\\\\\\\\\\\\3 A combo antenna module by integrating a low frequency band combo antenna and a high frequency b
TS antenna to minimize mounting space and thickness while maintaining the same level of antenna performa
and a method for manufacturing the same are provided. The proposed combo antenna module includes: a first antenna pattern having a
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Combo antenna module

Abstrant

i antenna module, a1

siates to 2 cur

cirauit boarg, o

insloop

a plurslity of wurns, a first radiation pattern for wireless power transmission formed on

& firg surfaw of the ¢ +if cirouit board, and a loop shape havir

and is connected to the first radiatizn pattern for wirsless powsr transmission, and in

15 plurality of turns 1t is formed as

udeza

sion Farmerd on the sect e of the

second radistion pattem for wireless
rd and a radiat

1beoard, and, A portion of the 1

pows i
Other languages: X
i on the second surface of guag

orinted circ

pattern for elzcironic nayme
isticn pattern o

cond veirel

S power

SrEssion iz fi :if {0 be narrower than the ine wirdth of the rri for the first

wireleas nower transmigsion, and the rad

shaced apsn space berween ihe radiz

images (12} Application KR1020200070587A events &

2020-06-10

2020-06-108

20211217

External links: sy

Classifications

of radiating slements, @

rred DY a condintive laysr on an insu

rraterisls uses

Claims {12)

orinted circuit board,

2 first radiztion pattern for wirsless power i mission formed i al v

navirig a piurality of tums and fol

verd on a first surfece of the printed circuit boa

5

fation pattem for wirsless power

s second radiation pattemn for wireless power transmission formed in a foop shape hav connacted to the first

a plurality of

d formed on 4 sex
ricn natiern tor el

mission,
itincludes 3

& snd surface of the printed civeuit board; angd
¢ payment fermed o the second sur

A pertion of the second radiation patiern for wireless power fransmis

cf the printe

formed 10 be narower than a line wi

ehzss powe

on s

the second radiation patte

diarion pattem for wireless power tran

> radi

and

' pattern for electronic ay spaced apart i

Combo Antenna Module. A-:cording

claim 1,

ahity of 1 s narrower than a bine w

cond radistion pattern for wireless power transmission is a combo antenna modile in which a tine width of some of a plu

osed ther lsim 2,
nand g line wiurh fJf a piurali‘:‘y Gi s a(‘ijo(/ﬂ‘i 1o the outermost i rather than

-~
=3

adistion pawern for wirsle transmission overlappad with the printed circuit board inters e mathod ©

ngrnission has aline w.drh of an autermes

second radiation patiern for wireless power o

ap innermost 1 is 8 combo aniernna mediie formed te be narrow cordingio claim 1,

digtion patte the separation width
g wireles 50N g = i payime first wi S power ranss on G

between the

adiation patte
rrcdiule that is less than

= S

The radigtion pattern for ele
wireless powsr trangmission of the second,

sronic payment is a combn antenns mod--ie WU i aicr‘q a gpace between adjacent
to claim 1

e width among the radistion patterns Far

second radistion pattem for wireless sion and the radi 1 siong the same wi

to claim 1,
er of tuns of the radisti

issicn comba

ofthe

mattermn for electy

to claim 1,

Aparicih tion pattemn for o ic paymaent
the radiation patern for elecironic paym
on pattern fo
wireless power trans

wlaim 1,

on, and a combo antenna module

AR

h which the radistion pattem far electionic

combo antenna module further cormprising a radistion pattern for shorirsngs communication wound atong the periohery of the second radiation 1 i for wireless power

mission. 11 The methad of claim 19

smission,

jon space between the second radistion pattern fo

for wireless power transmissio

s penetrates the secon
cing the cute second radiztion pattern fo
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power ransmission. 12. The method of claim 11,
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t-tiistancs communication are combo antenna i

The secend radiaticn pattern for wircless pow-: mission and the radiztion pattern for ciule i which at feast cne through

path theough which the radistion pattem for e i payment passes s formed.

Daseription

Combe antenng Module (COMBD ANTENMA MGDU

s 10 5 combo sntenna maodule mounied on an slectonic device, 2

:nt frequency bands.

oresent invention

and more particulsriy, 1o 2 cambe antenns module including a plurality of

antennas resena

Wwith the develop inais such as mobite phones, PDAs, PMPs, navigation devices, an notions such as calls,
videa/music piaybacx. and directions, as welf as DME, wireless Internet, snd short-distance cormmuniostion additions] functions are provided. Accerdingly, the mobile

e and Biuetooth.

nGlogy, s

ops have provided basi

mmunication sich as wireless

:d with 2 plurality of antennas for win

ey

in addition, inrece ANty

raservation, 2 K betieen tar

Ueke

thers is a trend 10 apply functions such
istance communication fig, WFC) to mobile terminals. To this end the portable terminal is enquipped with an antenna module (ie, NFC antenna moduis} used for short-
At this , the NFC ule used is a contactiess shortrange wireless o nication module using a frequency band of about 13.55

Mz as one of the RFID tags o tance of about 10 crm. MFS i widely used not anly for payrment, but also for product

niormation exchange, payment,

inais using short-

rrinals gt a short dis'

cess contrel bocks.

infermation or trave! informaticn ira in supermarkats and general stores, transperiaticn, and

id Sams , an antenn

nic payment using a motite terminal such as Appl: Pay :

sung Bay performs o

g Fay are re

i For example, since & re transimis od,

onl0 paymant using a maghetic sec,

> erminat supooiting Samsung Pay.

reg af i
v of ante

3z the market demands for min

ne portabie space is gradually decrzasing. Accordingly, a pertable

terminal rmanufaciurer is applying @ combao antenna module in which a ph as are imtegrated into a portabie terminal,

rina madiiles 1o redusce the ¢ on intensifies in

Alihe same timig,
mobilz terminal market, For examai
inatior S are bel

“turers are developing various ombe a
nce e cemea antenna ule is compaosed of various composite mater

{varicus parts as price compe
such as FRPCAE, shiel
» size of the mate

Feostal i

i

cdiss sheel, various stud

& oortabie werm

g conducied to reduce the

ean Patent Registration Ne. 10-0535847 (Name: Removatle battery cover with oop antenna and contactess wirele

s payment mobile phone to which itis

ation cf the abovs

flexitie printed circuit

na module accoding 1o sn embaod
n foermed on the fi

ni of the present invention is # foop shape

formed in @ tnop she
yformed

of turns, and 3 ?'irst radia pattern for wireless powar transm surface o

s0Ted 16 *'q»', first radiation pattern for wireless power ransmissicn, s second

".a'v'ing ] y:-lurai""
having a plurshity of ums and con
e of tha printed circuit board and formed un the second surface of the printed circult beard inci
fort
pattern for elecimnic payme

iation o o wireless power ransmissic

Ly

an the second sur

25 @ radigtion patiem for slectronic payme

first wirale

cwer transmission is formed narrcwar than the fine widin of the radi
radiation pattern for the seco

ond wire

3¢

W pattern fort QoW

is hetween G0 E S won

i wireless power U atong the

fiuns is formad 1o be narrower than a line width of the

N pattern for wireless power ransmission has a line width «

bl fOF wireless pf_m'eriransr- Wtermost win and the

pattern for

The
separation width

sum of the line width of the radiation pa ttern forthe
adi pattern fer the
ation patiern for the fust wireless

N pattern for wireless power ransmission and the radistion pattern for elec

ay be less than the number of Wz of the radistion patte

oI payment may be wound in the & ng the same

e number of turns of the radiation pattern for electronic payment s econd wireless power

radiation patiem

1 for electronic payr fon space batwee

antis woundd along the sepns

=g the radiztion pattern for the second wireless

slectronic DRVIT P SeCen

s through wh

ent pen
+ the radiation patt

power franst
< may be formed in the secend radiaticn ratte"n i’o"

+thiat iz wound

coned w:rc!:::.s DOWET Trangmissi

tion p second radi

s rgdiatio

Tis wournd along

enetrates the sex md radiation patter
oatiern for wireiess power e icn. int 'maee, The secend r

1 paths through which

n far
arn for

Tion patis

wireless power transmissi adiatian o

slectrenic payment passes.

DoOWEr transm ion o

en the fine

mbo artenna modidie reduces the line width of

Accord

=Y Qe TUrns among the r

ane § fectroe

width. By deing so, it is prasible to min

shon paiter wound through the space between the radigtion

od.

ze tht size cf the fiexinle printed circuit

5 for wirgless power transniis

e width of scme tums ame
between the radiation pa

amenna module reduces the
© payrnent r

in adddition, the cam
patter for electro

5 the radiation patter

o ihrough tteras for wirgless powes transmission given the asthe effect of
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T upit cost ratio among the materials

d circiiit board, which has the hit

lexible o

reducing the Lnit cest of the co g the size o

congtituling the amenna modul

amennz module by m

.

ion on ane side, and the rs

on, the combao antenns module reduces the

e width of some toms amang the radislion patters for wireless power transm
sion given by the fine width, 1t is pessible

netwesr the radiation pattens for wireless FIwWer transmy

r electronic payi

e flexibie printed cirouit board without reducing the size of the radigtion patier for powear trangrmission.

res 1he
the com

ducing the size of the radiation pattern for wirsless power
mower transmission performancs at the same level as the

= of the flexible printed cirouit bosrd witho
o amenna module while maint G the wii

on, the comba antenna module min

ransmission, theredy reducing the unit cost o

existing comba srienna mod re is an effect that can be dene

mission on ane side, andd the radiation
i the reduced fine width. The radizticn
rhe SBITIE W mfl ing shaftin the same direction

rienns module reduces th° ting width of some tirng of the radiation pattern for wirel

ace tetwesn the radiation patte

on, the comi
for electronic payr

s for wireless

Hon patiemn for electronic payment gre WGl arour f; .nereby

e fine width of scme tums among the radiation patterns for wireless nower transmission on one side, and the radis
he gpace hetween the radiation patterns for wireless power transm the reduced fine width, 2y increasing the

sic payment, the perfermant

REH fﬁr eiecrm on with

mutual inductance of the radiation patter ission and the radiaticn pattern for eles recegnition ance,

ccognition range} of the radistion pattern for electronic payment is improved.

refess power ransiv

went of the present invention,
it ot the pn
ambodiment of the presant invention,

116 4 are views for explaining a combo antenng module according to a first embodi

R
ining 8 combo antenna modiie seo

sent inventicn

bo antenia modul: acc: nq 10 8 secend embodim

J

%10 9 are views for explain:
ittt i

3 & SECH

jews for exy

cribe in detail encugh
tof ali, in adding

ible even

eference 10 the accampanying drawings in
ical idea of th

Herein en will be described with
that a persan
reference numersks to the components of each drawing, i
theugh they cated on nt drawings. in ad

ration of function may obsstire the gist of the

).

an pe“‘(am can LaSl-\’ impiement the tec

i Dresel

@ sarme cormponents sre given the same reference ni
Jfitis de ined that o detailed d

N therest will be omitted.

erals 55 much 48 pos

on of 5 refated known

rouid be noted tha
ng the present inver

o dascr

mwention, the det

1ar
formed thereon,

i 2, the combao antenna module 100 according to the first embadiment of the presentinvention is sn antennag sheet 110 having s plurality of radistion pattems
ithe adhesive is adhered 1o the first = e of the antenna sheet 110 . {L iz configured to include a shest 130, a resin shest 153 adhered to the
esive sheet 120, and a magnetic sheat 170 disposed on the first surface of the amenna sheat 110, Here. the first e of the
sue of the antenna sh

of the mabile terminal, and the second surf

artenna sheel 115 is s surface v | nody (display) direct

e rear cover direction

Nee

isticn pattern 112 for wireiess power ransmission, a radiation pattern 113 for shoredi

inchirded.

112 for wireless power

radiation i
1 112 for wireles

ien patiern 112 for w

The

That is, the rasdi
ted cirou

ansmission is C'Jl‘ﬂgUVCC- TRE]

85 POWET Transm
rd 117, ...c!--des toop-shiaped second radiation patis

26 for wireless power fransmission are connacte:

firgt and second rad oL Q hovia

surface of the # x'b'

uGn patiemns

osed in th
ortante terminat as an exs

dy {display) direction o ocriable terminal, and the sec

beard is @ sur

cover direr

on patem 118 for shoriange
113 for
e radiation panarn T3 for shart-
the second surface,

ed cireult board 117 . The rac

ion patiern 113 for shortrange communication is disposed on one surface of the flexibie pri
i of times on cne surface of the flexible or
don pahern 112 for wireless
! T

t board 111 . The raciation pat

Cir

oifigured as @
& disposed on the outer periphery of the radi

DATEN wWoun: ia jrura

on, As an examole, i

dispased on

powes Trans
radiation patiern 112h

s dispesed on the cuter periphery of the sece power transmission

oard 111 . The radiation patte:
aard THE . The electronic payment radigtion

ocard 111 dispesed onthe
NN TS G

s disposed on at fzast cne of both suifaces of the fexitie printed circu

e printed circuit

tion patiem 114 for elactronic payy
Tis crm-”zgu:‘ed 4% a loop pattern wound a plurality of times on ane surface of the fle
e second surface of the loop-shaped first slectrenic payment radiation patiern 114 and the Rexible printe:
:';rint&d (g xamphe, including the lcop-shaped second radiati
radigtion pattern 114 for glectronic pavment iz dis

itboard 111 . For nopattern T for e

d abave or below the radi pattern 113 for shert-distance cammunicatian |

nce increases, if the siz

Az the hductance of the radistion pattern 114 for ele sases, the antenns perfar

i patiern 114 for

payment

o nwreases,

dintance of

ased 10 increase t

resses the inductor of the radi

ingly, the combo antenna module 100 ine
and the radiation pattern 112 for wire
second terminal, respectively, and both ends of the radiation pattern

sion are connecied o
inal and the

sion. That is, ; of ihe. ra:fjlat:cn patterm 112 fcr wireie:ss powier transmi

S power ransiy

14 for electronic payment are connected 16 the seco

first terminal and

112 for wireless powsr transmis

third terminal. Thraugh this, the radiation paiter alectrenic payment shares the radiation pe ien.

nt ¢t th

rnce the radiaticn pattern 114 fo
A4 11105 As the size increases,

ssent

ding to the first embes
shoitrange communication in the drawing, the f

cembo antenn

Hewever, in

winted cirouit boar

disposed outsivde the radiation p
the combo antenna module 160 ncreases,

+ of the present invention, a compo antenna module having an a3
rovided while preventing an increase in the unit price of the con

cordingly. in the
antenna module of the first ernie

orinted circuit board.

oy of
0 adnered 10 the
2 second resin

na mediie 200
and 3 second &

Sand &, the combo 3
patterns formed th

cerding t the s2co
ca of the antenna
vid

surface of the antenna she

ryepry

antenna sheet 21C through the first adhesive sheet 220, and

g second adhesive sheet 240 adhizred to the second
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ce cf the antenna sheet

osed o the seco

sheet 250 adhered to

antennz shest 210 through the second adnesive sheet 240, and 3 magnetic sh

power fransm is

s sheet 211 inchudes a fexible printed cirouit heard 211, a 15

1 214 for eiactronic payms

N pahern 212 forw ion, a radistion pattem

may ke included.

e radiz

n paTiern 212 for wireless power

sides 0

" wireless power Transmissic e flexible printed circuit bo

is disposed on
wern 212 for wireless powesr
ke printed circuit board 211 and the

ansrmission disposed an twoe surisees. in

nattern for winding both sides of the flexibis p ied cirguit board 231 That is, the
diation patiern 2123 for izsicn dispesad on the first surface of the fis

board 2%

'trans:n:ssion 1S Gl nqureo

iireless power I

nsmission is 3 FOOO -BhaEp

L
patterns 212h for wirsles: & : n are connecizd through via hodes,

.s.emn:.i of the fexibie printed cirel fog 2 joop-shaped geg fiaton pattemn 2126 for wireless power

o radia

i

inis case, the tirst and sec

d circiiit board 211 . The radiation patiem 213 for s
e radialion o
1212 fcr wirgiess pcwertransrr‘- cn. A ant xa"wi- ,the radiati
2t for wireless power ransrmission disposed on

jaticn patizrm 213 for sf £ COmi

cornenunication is configured as 5 foop patiern wou
s dispeser on the cuter periph
is disposed on the auter periphery of the sacond radisticn pattern 2

smission radiation paitern 2120 formed
7.3 ms in the inner

d about 2-3 times aleng the second wireless powasr i
s 214 or electronic payment is wound slong sppreximata
the number of tums of the radistion paitern 214 for

nt radigtion patt
2 of the flexible printed circuit board 211 . The radiation pat

©turn of the second radiation pattern 2320 for wireless pawer tranarmission, At this time

tion from the

Vg

ic paymertt is lzss than the number of tums of the radistion pattern 21126 for the se

won patiern 214 for electronic pavmant is disy

wnen the second wireless powsr rans

3 arwe

nd wireles i o:‘dw w

tance} betwaarn the radistion pattern 2125 fm electronic payment and the rsdiation patiern 214 for

271 is inevitably increased.

riine width than the firg

digtion pawern for wireles NE5 a narrowe
the flexible printed ¢ tboard 211 int

radiaticn pattern 2123 %

Accord
21 2a for wirsle

wgly, referring i

ower transmi nave The seco

N 2728 has aline w

on averlapin
idth n

AL
ower than that of the first

radiation pattern for wi

wireless power ransi

WET TTRNRTHSsin

outarmost i,

ine width of oattern 214 for electronic payment,
 patiern 2714 for electronic pavment A value
:he same Ene width may include not anly exactly

zriy 2126 for the seco
212k for the second w
ton panern 212a for wireless power frangmi

wirgless pows

tranamission and

e, the line width of the =
separation widin between the radiation patt

3 owe
of the fust radi

ine wid
ing a difference w

)“ summi NG Up is the sarme ag i

but also 2 case of

the same th

width cf the secend
Hon pakiern 214 for

imately 1 mim, the §in
3.7 mim, the line width of

fior wireless nower Iransmission 2123 is af

= widhh of the fir diaticn pa

Az an exampie, assuming that
radiation pattern 2126 for wireless power tansmission In 2 16 82 Wwms in the cutermost tun is approdimate
nic payment is ab: 3.1 mm, and the separati + between the secend radisticn pattern 2720 1
cotronic payment can be abour 8.1 iy

he radi

+ and the radisticn pattern 214

vireless power tran

00 according to the second embediment of the present invention reduces the ine width of same turns of the radiation patremn 212
ne reduced line widih { 212) throug? space betveen
7o of the fexibie printed circuit hoard

he comba sritenna moduie

SMission on one side, the radiation p
anic payment is configured 1o be wound. Acan

S5 pOwer
oatierm for aleciro

LOmbo anten

wirebzes power tra

na modi is disposed above or below the

short-range COMINUNIC

n pattern for electranic pa,"ﬂem wia

i addition, the radia
& same direction as the radiation pattern forw

fon (Approvimately 2-8 wms?

Accoed

ingly, the combo antenna module 200 according to the second embed

patiern 213 for shertrange communication as itis, while maintaining ¢

ihe radia

the rad

upper and lower portions of

itbeoand 111 of the embediment.

reducsd compared 1o the size of the fexibie r srirtted cir

ar, the compbo antenng modile 200 sccording to the secend embodim fthe present invention v

reducing the unit cost of the combe a na madite 200 .

of some wr e raciation

G the presenr invertion reduces the
] onwith a reduced ne width, As the rad
n for electronic pavment 214 is rediced

enna module 200 sccording 1o the second embodim

o wirelegs pawer transimis

iation pattern for

s 212
alectronic payry
and the recognition distance snd recognition area of the radiation patiern 213 for shurt-g

SITHES

patter

.

tiaticn patt

is wound through the spaced apsrt space therebetwesn, ambient inter f(:fe- e caused by the i

Bnce Communication can be increased,

nt cf the present nvention, 3s the size of the flex!
wated 16 perfarm communication with 3 smali 13g. can improve

i circuit board 211

ze of about 17mmXatimm, the

st embodiment is compaosed of a fiexibie printed circuit board 211 baving g &
nna perfermance equal to or higher than

cugh this, whern the combo na module 10 G

er

> second emsodiment is about 63
y be implemanted.

Combo 3 na mcdu!e 200 ¢

160 of the

mbodiment of the gresent invention recognizes the radigtion pattern 214 for electronic payment

Paccording 1o the second @
entrated in the center ¢f the fiaxitle printer

it noard 217 . range may be recduced.

amennz out 3/4 turn} of the radiation o 214 for

sindar (aboy

G101 rodule 200 according to the second embodiment of the present

atong the radistion pattern 212 for wireless power transonission, and the

sosed an the second surface iis wou
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oens icn and the ra

aticn patter 212 for wireless power transm

(218

3 may be wound,

digtance communication in the drawing”’

ation pattern 212 for wireless

ower part of

npaft space of the i
ry of tha ra

DOWEr transmission, the cute

W@ COMINUNE . @ shortrange i is wound

iation pattern 213 for short

for communication.

the second wireless

ihe radiation patterm 214 for elsctronic payment passes I8 Formed in the radiation pattern 2120
I path is 3 space in wh

send, 3 pene

2th threugh whic
radi pamern 213 for shortrange communication. Here, it is assurned that the s ion pattern is

n pattern detours to

DoWer transnission and

e of the flex

ret formed s the e printed circuit board 211

213 for shaot:

wudes a first threugn-jrath 27 2¢ and 3 secend th
3 and 3 fourth 4

n-path 2124, and the radiation p
rough-nath { 213} is formed as an example.

P 215
Beguentially passes through 2713b and

it 20 passes through the fir

 of the radiation pat = cemmunication in the

h-path 213a 1o erter i

whraugh-path 2124 and o
1 in the draw o the third
igh-path 212¢.

pati‘: 2130 seruentiaily 1 advance 1o

Tern 212 for wireless

ticn

for shorerangs communi it the drawing. By'o* ing & loop over
» racognition rangs of the radiation pattern 214 for electronic payment

i the radiation paﬁe n2
imized while m

the cOMmba anienna m odqie 103 of the first embodiment. .

2t the same ﬁeve.; as 1h‘

{ in the art

ed above, it can be modified in various & 5, and ¢

invertion has been des

ferred embodiment according te ©

Altnough the

can make various modificstions and modifications s it departing from the scope of the elsims of the present invention. it is understood that it oan be implemented,
100, 2000 comba satenna mo
110, 210 entenna s
171, 21471 fexible printed cirouit bosrd
12,2128 H 11

1124, 2
112b, 2712h: radistion pattern for
113, 213 racia

s pattern for first wireless pcwar T

econd wireless power trans

-digtance communication

134, 2714 radiation patiern for gleciionic payrment
130 adhesive s haeﬂ
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
17/864,078 07/13/2022 830 1959706.00054/AQCRP.41C2 20 1
CONFIRMATION NO. 3409
45200 FILING RECEIPT

oot i orange county L TR

Twelfth Floor
Irvine, CA 92614

Date Mailed: 07/22/2022

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Sang Hoon LEE, Suwon-si, KOREA, REPUBLIC OF;
Kyoung Jun CHOI, Seoul, KOREA, REPUBLIC OF;
Sae Rom LEE, Incheon, KOREA, REPUBLIC OF;
Applicant(s)
AQ CORPORATION, Residence Not Provided;

Power of Attorney: The patent practitioners associated with Customer Number 45200

Domestic Priority data as claimed by applicant
This application is a CON of 17/546,893 12/09/2021
which is a CON of 17/105,012 11/25/2020 PAT 11303011
which claims benefit of 62/941,636 11/27/2019

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 07/20/2022

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 17/864,078

Projected Publication Date: 10/27/2022
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

SMARTPHONE ANTENNA IN FLEXIBLE PCB

Preliminary Class

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
page 2 of 4
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

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

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

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

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

SelectUSA

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

Application or Docket Number

Substitute for Form PTO-875 17/864,078
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b), or (c)) N/A N/A N/A 80 N/A
SEARCH FEE
o o o N/A N/A N/A 350 N/A
EXAMINATION FEE
N FEE N/A N/A N/A 400 N/A
TOTAL CLAIMS . *
(37 CFR 1.16(i)) 20 minus 20= 50 - 0.00 OR
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 1 minus 3 = 240 - 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 830 TOTAL
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
L Total . i “ =
s (37 CF% ?.16(i)) Minus = OR |« =
= Independent * Minus | *** =
E (37 oiR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = _ OR M _
w (37 CFR 1.16(h) = -
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
Samsung
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
17/864,078 07/13/2022 Sang Hoon LEE 1959706.00054/ 3409
AQCRPA41C2
45200 7590 08/10/2022 | EXAMINER |
K&L Gates LLP-Orange County
1 Park Plaza CENTRAL, DOCKET
Twelfth Floor
Trvine, CA 92614 | ART UNIT | PAPER NUMBER |
2845
| NOTIFICATION DATE | DELIVERY MODE |
08/10/2022 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

uspatentmail @klgates.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
17/864,078 LEE et al.
Decision Granting Request for
Prioritized Examination (Track /) Examiner Art Unit AIA (FITF) Status
CHERYL P GIBSON OPET Yes
BAYLOR

1. THE REQUEST FILED 13 July 2022 IS GRANTED .

The above-identified application has met the requirements for prioritized examination
A for an original nonprovisional application (Track ).
B. (J for an application undergoing continued examination (RCE).

2. The above-identified application will undergo prioritized examination. The application will be
accorded special status throughout its entire course of prosecution until one of the following occurs:

A. filing a petition for extension of time to extend the time period for filing a reply;

B. filing an amendmen mend th lication ntain more than f
independent claims, more than thirty total claims , or a multiple dependent claim;

filing a request for continued examination ;
filing a notice of appeal;

filing a request for suspension of action;
mailing of a notice of allowance;

mailing of a final Office action;

T o mmo o

completion of examination as defined in 37 CFR 41.102; or

abandonment of the application.

Telephone inquiries with regard to this decision should be directed to CHERYL GIBSON BAYLOR at
(571)272-3213. In his/her absence, calls may be directed to Petition Help Desk at (571) 272-3282.

{CHERYL GIBSON BAYLOR/
Paralegal Specialist, OPET

U.S. Patent and Trademark Office
PTO-2298 (Rev. 02-2012)
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
45200 7590 09/20/2022
K&L Gates LLP-Orange County LINDGREN BALTZEL, ANDREA J
1 Park Plaza
Twelfth Floor | ART UNIT PAPER NUMBER |
Irvine, CA 92614 2845
DATE MAILED: 09/20/2022
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
17/864,078 07/13/2022 Sang Hoon LEE 1959706.00054/ 3409
AQCRP.41C2
TITLE OF INVENTION: SMARTPHONE ANTENNA IN FLEXIBLE PCB
APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $600 $0.00 $0.00 $600 12/20/2022

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed. If an equivalent of Part B is filed, a request to reapply a previously paid issue fee must be
clearly made, and delays in processing may occur due to the difficulty in recognizing the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.

Page 1 of 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

45200 7590 09/20/2022 Certificate of Mailing or Transmission
K&L Gates LLP_Orange County I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
1 Park Plaza addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Twelfth Floor the USPTO via EFS-Web or by facsimile to (571) 273-288S5, on the date below.
Irvine, CA 92614 (Typed or printed name)
(Signature)|
(Date)|
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
17/864,078 07/13/2022 Sang Hoon LEE 1959706.00054/ 3409
AQCRPA41C2
TITLE OF INVENTION: SMARTPHONE ANTENNA IN FLEXIBLE PCB
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $600 $0.00 $0.00 $600 12/20/2022
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
LINDGREN BALTZEL, ANDREA J 2845 343-867000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363).

(1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1
(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to 2

- e B . L 2 registered patent attorneys or agents. If no name is
Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.

AIA/A7 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

M| Change of correspondence address (or Change of Correspondence
Address form PTO/ATA/122 or PTO/SB/122) attached.

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individuat [ Corporation or other private group entity (] Government

4a. Fees submitted: [ Missue Fee [JpPublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3 msun
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
17/864,078 07/13/2022 Sang Hoon LEE 1959706.00054/ 3409
AQCR D./I 10
| EXAMINER |
45200 7590 09/20/2022
K&L Gates LLP-Orange County LINDGREN BALTZEL, ANDREA J
1 Park Plaza
Twelfth Floor | ART UNIT PAPER NUMBER |
Irvine, CA 92614 2845

DATE MAILED: 09/20/2022

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local l'§vamsung

enforcement agency, if the USPTO becomes aware of a violation or potential violatiofft 1004, PageA68 of 520



Application No. Applicant(s)
) o 17/864,078 LEE et al,
Notice of Allowabilily Examiner ArtUnit | AIA (FITF) Status
ANDREA J LINDGREN BALTZELL | 2845 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included

herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.} This communication is responsive to correspondence received 07/13/2022.

[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 1-20 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www._uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) LJAll b) (J Some* ¢) [J None of the:
1. [J Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6..J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.[¥) Information Disclosure Statements (PTO/SB/08), 6. Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 07/13/2022 and 07/13/2022.

3.0 Examiner's Comment Regarding Requirement for Deposit 7. J Other .

of Biological Material .
4.[J Interview Summary (PTO-413),
Paper No./Mail Date.
/ANDREA LINDGREN BALTZELL/
Primary Examiner, Art Unit 2845

U.S. Patent and Trademark Office i
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20220910
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Application/Control Number: 17/864,078 Page 2
Art Unit: 2845

DETAILED ACTION
Notice of Pre-AIA or AIA Status
The present application, filed on or after March 16, 2013, is being examined under the first
inventor to file provisions of the AIA.
Priority
Foreign priority is not claimed for this application.
Information Disclosure Statement

The information disclosure statement (IDS) submitted on 07/13/2022 and 07/13/2022 are
in compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure
statements are being considered by the examiner.

Allowable Subject Matter

Claims 1-20 are allowed.

Upon conclusion of a comprehensive search of the pertinent prior art, the Oftice indicates
that the claims are allowable.

The prior art, when taken alone, or, in combination, cannot be construed as reasonably
teaching or suggesting all of the elements of the claimed invention as arranged, disposed, or
provided in the manner as claimed by the Applicant. Added primarily for emphasis, the claim
recitation “two additional extension lines formed on the second major surface and extending
through both the radially-extending inner gap and the radially-extending outer gap wherein the inner
extension line, the outer extension line and the two additional extension lines are extending generally
in parallel; and wherein each of the inner extension line, the outer extension line, and the two
additional extension lines formed on the second major surface comprises a portion that overlaps the

outer coil formed on the first major surface ” 1s not found in the prior art of record.
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Application/Control Number: 17/864,078 Page 3
Art Unit: 2845

Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue fee.
Such submissions should be clearly labeled "Comments on Statement of Reasons for Allowance."

Conclusion

Any inquiry concerning this communication or eatlier communications from the examiner
should be directed to ANDREA ] LINDGREN BALTZELL whose telephone number 1s (571)272-
5918. The examiner can normally be reached on 9am - 6pm.

It attempts to reach the examiner by telephone are unsuccesstul, the examiner’s supervisor,
Dameon Levi may be reached at 5712722105. The fax phone number for the organization where
this application or proceeding is assigned is (571)273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications 1s available through Private PAIR only. For more information about the PAIR system,
see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR system,
contact the Electronic Business Center (EBC) at (866)217-9197 (toll-free). If you would like
assistance from a USPTO Customer Service Representative or access to the automated information

system, call (800)786-9199 (IN USA OR CANADA) or (571)272-1000.

/Andrea Lindgren Baltzell/
Primary Examiner, Art Unit 2845
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Notice of References Cited

Application/Control No.
17/864,078

Reexamination

Applicant(s)/Patent Under

LEE et al.
Examiner Art Unit
ANDREA J LINDGREN 2845 Page 1 of 1

BALTZELL

U.S. PATENT DOCUMENTS

Countgog:gf,\?:gbgjzi; Code MI\/ID- ??(YY Name CPC Classification US Classification
A | US-20140339915-A1 11-2014 Kanno; Hiroshi H02J50/20 307/104
B | US-20100309081-A1 12-2010 KOBAYASHI; Eiichi H01Q7/06 343/788
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FOREIGN PATENT DOCUMENTS
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NON-PATENT DOCUMENTS
Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
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\
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X

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.
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Part of Paper No. 20220910
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Noles 17/864.078 LEE etal.
L -
ANDREA J LINDGREN BALTZELL 2845
CPC - Searched*
Symbol Date Examiner
HO1Q 1/24; 1/38; 7/00 09/10/2022 ALB
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.
Search Notes
Search Notes Date Examiner
PE2E Search 09/10/2022 ALB
Inventor Name Search 09/10/2022 ALB
Non Patent Literature Searh 09/10/2022 ALB
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol
HO1Q 1/24; 1/
38: 7/00 09/10/2022 ALB
/ANDREA LINDGREN BALTZELL/
Primary Examiner, Art Unit 2845

U.S. Patent and Trademark Office Part of Paper RpATNISHTN g
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |i7ss4 078 LEE etal.
H “‘ ““H Examiner Art Unit
ANDREA J LINDGREN BALTZELL |2845
CPC
Symbol Type Version
HO1Q 243 F 2013-01-01
HO1Q 00 | 2013-01-01
HO1Q 38 | 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 20
/ANDREA LINDGREN BALTZELL/ 10 September 2022 . . -
Primary Examiner, Art Unit 2845 O.G. Print Claim(s}] O.G. Print Figure
(Primary Examiner) (Date) 1 Fig. 4
U.S. Patent and Trademark Office Part of Paper No.: 20220910
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/ssue Classification

Application/Control No. Applicant(s)/Patent Under Reexamination

17/864,078 LEE et al.

Examiner Art Unit

ANDREA J LINDGREN BALTZELL |2845

INTERNATIONAL CLASSIFICATION

CLAIMED

HO1Q

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS

SUBCLASS

CROSS REFERENCES(S)

Primary Examiner, Art Unit 2845
(Primary Examiner)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 20
/ANDREA LINDGREN BALTZELL/ 10 September 2022

O.G. Print Claim(s}] O.G. Print Figure

(Date) 1 Fig. 4

U.S. Patent and Trademark Office
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |i7ss4 078 LEE ot al.
H “‘ ““H Examiner Art Unit
ANDREA J LINDGREN BALTZELL |2845

Claims renumbered in the same order as presented by applicant (J CPA (3 T.D. ([J R.1.47
CLAIMS

Final |Original]Final |Original|Final [Original|Final [Original|Final [Original]Final |Original]Final |Original|Final |Original

NONE

Total Claims Allowed:
(Assistant Examiner)

(Date) 20
/ANDREA LINDGREN BALTZELL/ 10 September 2022 . . -
Primary Examiner, Art Unit 2845 O.G. Print Claim(s)] O.G. Print Figure
(Primary Examiner) (Date) 1 Fig. 4
U.S. Patent and Trademark Office

Part of Paper No.: 20220910
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Receipt date:

Doc code: IDS
Dec description: Information Disclosure Statement (IDS) Filed

07/13/2022

17/864,078 - GAU: 2845

PTO/SB/08a (02-18)

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

17864078

Filing Date

P022-07-13

First Named Inventor

Sang Hoon LEE

Art Unit

Examiner Name

Aftorney Docket Number

1959706_00054/AQCRP 41C2

If you wish to add additional U.S. Patent citation information please click the Add button.

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E).(allm*lner Cite Patent Number Kind Issue Date Nar.ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Code? of cited Document )
Figures Appear
1
Add

U.S.PATENT APPLICATION PUBLICATIONS

Remove

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document )
Figures Appear
1 0180301790 A1l P018-10-18 Kim et al.
2 0220085489 A1l P022-05-17 Nam et al.

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS

Remove

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number? Code2j Code#| Date PR Passages or Relevant
Document .
Figures Appear
1 [10-2200083 KR B1 2021-01-08 AMOTECH CO., LTD. hd
SAMSUNG ELECTRO-
2 [0-1901715 KR B1 2018-09-27 IMECHANICS CO., LTD. &
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Receipt date: 07/13/2022 17/864,078 ~ GAU: 2845
Application Number 17864078

Filing Date 2022-07-13

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Sang Hoon LEE
Art Unit

Examiner Name

Aftorney Docket Number 1959706.00054/AQCRP 41C2

3 [10-2099310 KR B1 2020-04-09 AMOTECH CO., LTD. X

4 H0-2137633 KR B1 2020-07-24 AMOTECH CO., LTD. X

5 n0-2178575 KR B1 2020-11-13 AMOTECH CO., LTD. X

6 j10-2021-0078368 KR A 2021-06-28 AMOTECH CO., LTD. X
BAMSUNG

7 j10-2021-0100871 KR A 2021-08-18 FLECTRONICS CO., X
| TD.

8 [10-2239249 KR B1 2021-04-12 AMOTECH CO., LTD. X

9 [10-2021-0153484 KR A 2021-12-17 AMOTECH CO., LTD. X

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove

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

Examiner| Cite
Initials* | No

If you wish to add additional non-patent literature document citation information please click the Add button| Add
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Receipt date: 07/13/2022 17/864,078 ~ GAU: 2845
Application Number 17864078

Filing Date 2022-07-13

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Sang Hoon LEE
Art Unit
Examiner Name

Aftorney Docket Number 1959706.00054/AQCRP 41C2

EXAMINER SIGNATURE
Examiner Signature || /ANDREA LINDGREN BALTZELL/ Date Considered 08/10/2022

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. * Applicant is to place a check mark here if
English language translation is attached.
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ALL REFERENCES CONSIDERED EXCEPT WHERE LINED TumoucH. £21004, Page 479 of 520



Receipt date: 07/13/2022

17/864,078 - GAU: 2845

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 17864078
Filing Date 2022-07-13
First Named Inventor | Sang Hoon LEE

Art Unit

Examiner Name

Aftorney Docket Number

1959706.00054/AQCRP.41C2

OR

form of the signature.

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the

Signature

Mincheol Kim/

Date (YYYY-MM-DD) 2022-07-13

Name/Print

Mincheol Kim

Registration Number 51,306

VA 22313-1450.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,

EFS Web 2.1.18
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Receipt date: 07/13/2022 17/864,078 - GAU: 2845

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

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

1.

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

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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PE2E SEARCH - Search History (Prior Art)

Ref # Hits Search Query DBs Default Plurals British Time Stamp
Operator Equivalents
L1 7 "17864078" (US-PGPUB; USPAT; |OR ON ON 2022/09/10
USOCR; FIT (AU, AP, 11:09 PM
AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L2 0 34/867 .ccls. (US-PGPUB; USPAT; |OR ON ON 2022/09/10
USOCR; FIT (AU, AP, 11:09 PM
AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L3 1546 343/867 .ccls. (US-PGPUB; USPAT; |OR ON ON 2022/09/10
USOCR; FIT (AU, AP, 11:10 PM
AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L4 1241 L3 AND ( (HO1Q7/00 (US-PGPUB; USPAT; |OR ON ON 2022/09/10
OR H01Q1/38 OR USOCR; FIT (AU, AP, 11:10 PM
H01Q1/2216 OR AT, CA, CH, CN, DD,
H01Q1/2225 OR DE, EA, EP, ES, FR,
H01Q1/243 OR GB, JP, KR, OA, RU,
H01Q21/28 OR SU, WO); FPRS; EPO;
H01Q21/24 OR JPO; DERWENT;
H01Q21/29 OR IBM_TDB)
H01Q7/06 OR
H01Q7/08 OR
H01Q7/04 OR
H01Q1/2208 OR
H01Q7/005 OR
H01Q1/22 OR
H01Q1/36 OR
H01Q21/30 OR
H01Q5/371 OR
H01Q9/42 OR
H01Q5/40 OR
H01Q21/08 OR
H01Q21/205 OR
H01Q9/26 OR
H01Q1/273 OR
H01Q9/16 OR
H01Q9/28 OR
H01Q11/12 OR
H01Q1/24 OR
H01Q1/04 OR
09/10/2022 11:17:12 PM PagB@BNSUNg
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H01Q1/3241 OR
H01Q21/00 OR
H01Q21/06 OR
H01Q1/521 OR
H01Q9/27 OR
H01Q3/24 OR
H01Q1/242 OR
H01Q9/0407 OR
H01Q21/061 OR
H01Q3/26 OR
H01Q9/265 OR
H01Q23/00 OR
H01Q25/00 OR
H01Q1/40 OR
H01Q1/50 OR
H01Q9/285 OR
H01Q1/48 OR
H01Q11/14 OR
H01Q21/0006 OR
H01Q5/357 OR
H01Q7/02 OR
H01Q1/44 OR
H01Q9/0421 OR
H01Q9/30 OR
H01Q1/2283 OR
H01Q5/321 OR
H01Q5/378 OR
H01Q13/10 OR
H01Q1/1271 OR
H01Q1/2241 OR
H01Q1/362 OR
H01Q1/3233 OR
H01Q1/3275 OR
H01Q1/3291 OR
H01Q19/10 OR
H01Q21/20 OR
H01Q21/26 OR
H01Q5/385 OR
H01Q9/40 OR
H01Q1/241 OR
H01Q1/525 OR
H01Q5/25 OR
H01Q5/35 OR
H01Q5/364 OR
H01Q1/08 OR
H01Q1/20 OR
H01Q1/3225 OR
H01Q1/42 OR
H01Q15/18 OR
H01Q21/0025 OR
H01Q21/065 OR
H01Q1/32 OR
H01Q17/001 OR
H01Q9/065 OR
H01Q1/2266 OR
H01Q1/2291 OR
H01Q1/245 OR
H01Q1/248 OR

09/10/2022 11:17:12 PM
Workspace: 17864078
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H01Q1/52 OR
H01Q1/526 OR
H01Q11/08 OR
H01Q11/10 OR
H01Q21/0087 OR
H01Q21/12 OR
H01Q21/293 OR
H01Q5/328 OR
H01Q9/145 OR
H01Q1/1207 OR
H01Q1/246 OR
H01Q13/16 OR
H01Q19/005 OR
H01Q21/245 OR
H01Q3/2605 OR
H01Q5/28 OR
H01Q1/085 OR
H01Q1/1221 OR
H01Q1/1235 OR
H01Q1/14 OR
H01Q1/225 OR
H01Q1/244 OR
H01Q1/26 OR
H01Q1/276 OR
H01Q1/28 OR
H01Q1/3283 OR
H01Q1/364 OR
H01Q1/523 OR
H01Q11/04 OR
H01Q13/106 OR
H01Q15/14 OR
H01Q17/00 OR
H01Q19/106 OR
H01Q19/13 OR
H01Q19/17 OR
H01Q19/28 OR
H01Q19/30 OR
H01Q21/064 OR
H01Q5/307 OR
H01Q5/335 OR
H01Q5/50 OR
H01Q9/0428 OR
H01Q9/0442 OR
H01Q9/44 OR
H01Q9/46 OR
H01Q1/06 OR
H01Q1/12 OR
H01Q1/325 OR
H01Q11/18 OR
H01Q13/00 OR
H01Q15/00 OR
H01Q19/12 OR
H01Q19/32 OR
H01Q25/001 OR
H01Q5/49 OR
H01Q9/045 OR
H01Q9/14 OR
H01Q1/084 OR

08/10/2022 11:17:12 PM
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H01Q1/1228 OR
H01Q1/1242 OR
H01Q1/2233 OR
H01Q1/2258 OR
H01Q1/286 OR
H01Q1/287 OR
H01Q1/3266 OR
H01Q1/34 OR
H01Q1/366 OR
H01Q1/405 OR
H01Q11/02 OR
H01Q11/06 OR
H01Q13/085 OR
H01Q13/203 OR
H01Q13/206 OR
H01Q15/0086 OR
H01Q19/00 OR
H01Q19/04 OR
H01Q19/104 OR
H01Q19/132 OR
H01Q19/134 OR
H01Q19/15 OR
H01Q21/0075 OR
H01Q21/062 OR
H01Q21/067 OR
H01Q21/10 OR
H01Q21/14 OR
H01Q21/16 OR
H01Q25/005 OR
H01Q25/02 OR
H01Q3/02 OR
H01Q3/14 OR
H01Q3/2611 OR
H01Q3/2617 OR
H01Q3/34 OR
H01Q3/36 OR
H01Q3/40 OR
H01Q3/46 OR
H01Q5/00 OR
H01Q5/10 OR
H01Q5/15 OR
H01Q5/48 OR
H01Q9/04 OR
H01Q9/0457 OR
H01Q9/0464 OR
H01Q9/0485 OR
H01Q9/20 OR
H01Q9/24 OR
H01Q9/32 OR
H01Q9/36 OR
H01Q1/125 OR
H01Q1/2275 OR
H01Q13/18 OR
H01Q15/0013 OR
H01Q15/0053 OR
H01Q15/006 OR
H01Q21/22 OR
H01Q3/12 OR

08/10/2022 11:17:12 PM
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L5 1546

L6 38

L7 41

HO1Q3/18 OR
HO1Q5/314 OR
HO1Q5/42).cpc.)

L3 OR L4

L5 AND gap AND
antenna AND coil AND
pattern

("20070069961" OR
"20090189729" OR
"20100309081" OR
"20120081258" OR
"20130134225" OR
"20140049436" OR
"20140071011" OR
"20140139380" OR
"20140184462" OR
"20140339915" OR
"20150077296" OR
"20150145742" OR
"20160132865" OR
"20160149305" OR
"20160180120" OR
"20160254589" OR
"20160261026" OR
"20160336645" OR
"20170005399" OR
"20170054213" OR
"20170133744" OR
"20180301790" OR
"20220085489" OR
"3017633" OR
"5808587" OR
"5920825" OR
"7000837" OR
"7712672" OR
"8294629" OR
"8422190" OR
"8436780" OR
"8604992" OR
"8638268" OR
"8680960" OR
"8698591" OR
"8710948" OR
"8855786" OR
"9001001" OR

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT)

OR

OR

OR

ON

ON

ON

ON

ON

ON

2022/09/10
11:10 PM

2022/09/10
11:11 PM

2022/09/10
11:13 PM

09/10/2022 11:17:12 PM
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L8

L9

L10

1139

407

92

"9300046" OR
"9543655" OR
"9627762").pn.

LEE-Sang-Hoon.in. OR
CHOI-Kyoung-Jun.in.
OR NameLEE-Sae-
Rom.in.

L8 AND pattern

L8 AND pattern AND
gap

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

ON

ON

ON

ON

ON

ON

2022/09/10
11:16 PM

2022/09/10
11:16 PM

2022/09/10
11:16 PM

PE2E SEARCH - Search History (Interference)

Ref #

Hits

[Search Query

DBs

Default
Operator

Plurals

British
Equivalents

Time Stamp

N1

N2

35

32

L5 AND gap AND
antenna AND coil AND
pattern

N1 AND ( (H01Q7/00
OR H01Q1/2225 OR
H01Q1/243 OR
H01Q21/28 OR
H01Q1/2216 OR
H01Q21/205 OR
H01Q7/06 OR
H01Q7/08 OR
H01Q1/38 OR
H01Q21/29 OR
H01Q1/2283 OR
H01Q1/26 OR
H01Q1/36 OR
H01Q11/14 OR
H01Q11/18 OR
H01Q21/0025 OR
H01Q21/20 OR
H01Q7/005 OR
H01Q7/04 OR
H01Q9/145 OR
H01Q9/16 OR
H01Q1/04 OR
H01Q1/22 OR
H01Q1/2208 OR
H01Q1/2291 OR
H01Q1/24 OR
H01Q1/241 OR
H01Q1/245 OR
H01Q1/273 OR
H01Q1/276 OR
H01Q1/3283 OR
H01Q1/364 OR
H01Q1/366 OR
H01Q1/42 OR
H01Q1/50 OR
H01Q1/521 OR
H01Q1/523 OR

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

ON

ON

ON

ON

2022/09/10
11:12 PM

2022/09/10
11:12 PM

08/10/2022 11:17:12 PM
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HO1Q1/525 OR
HO1Q1/526 OR
HO1Q11/12 OR
HO1Q13/10 OR
HO1Q21/00 OR
HO1Q21/061 OR
HO1Q21/08 OR
HO1Q21/24 OR
HO1Q21/30 OR
HO1Q3/2617 OR
HO1Q3/46 OR
HO1Q5/00 OR
HO1Q5/15 OR
HO1Q5/307 OR
HO1Q5/371 OR
HO1Q5/40 OR
HO1Q9/0485 OR
HO1Q9/26 OR
HO1Q9/285 OR
HO1Q9/30 OR
HO1Q9/42).cpc.)

N3 35 N1 OR N2 (US-PGPUB; USPAT) [OR ON ON 2022/09/10
11:12 PM
08/10/2022 11:17:12 PM PagSamsung
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Receipt date:

Doc code: IDS
Dec description: Information Disclosure Statement (IDS) Filed

07/13/2022

17/864,078 - GAU: 2845

PTO/SB/08a (02-18)

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number
Filing Date
INFORMATION DISCLOSURE First Named Inventor |[Bang Hoon LEE
STATEMENT BY APPLICANT [ —
( Not for submission under 37 CFR 1.99)
Examiner Name
Aftorney Docket Number 1959706_00054/AQCRP 41C2
U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 3017633 A 1962-01-16 Marston et al.
2 H808587 A 1998-09-15 Shima
3 H929825 A 1999-07-27 Niu et al.
4 000837 B2 P006-02-21 JPkiho et al.
5 V712672 B2 P010-05-11 Takahashi et al.
6 5294629 B2 P012-10-23 [Yosui et al.
7 B422190 B2 P013-04-16 ftoetal
8 B436780 B2 P013-05-07 Schantz et al.

EFS Web 2.1.18
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Receipt date: 07/13/2022 17/864,078 - GAU: 2845

Application Number
Filing Date
INFORMATION DISCLOSURE First Named Inventor | Sang Hoon LEE
STATEMENT BY APPLICANT [
( Not for submission under 37 CFR 1.99)
Examiner Name
Aftorney Docket Number 1959706.00054/AQCRP 41C2
9 B604992 B2 P013-12-10 Kobayashi et al.
10 B638268 B2 P014-01-28 [Yosui et al.
11 B680960 B2 P014-03-25 Singh et al.
12 B698591 B2 P014-04-15 Singh et al.
13 B710948 B2 P014-04-29 Singh et al.
14 B855786 B2 P014-10-07 Derbas et al.
15 D001001 B2 P015-04-07 Nakano et al.
16 0300046 B2 P016-03-29 Singh et al.
17 0543655 B2 P017-01-10 | ce et al.
18 0627762 B2 P017-04-18 jto
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
EFS Web 2.1.18 Samsung
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Receipt date: 07/13/2022
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Application Number
Filing Date
INFORMATION DISCLOSURE First Named Inventor | Sang Hoon LEE
STATEMENT BY APPLICANT | ———
( Not for submission under 37 CFR 1.99)
Examiner Name
Aftorney Docket Number 1959706.00054/AQCRP 41C2
Examiner| . Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
- Cite No : Relevant Passages or Relevant
Initial Number Code| Date of cited Document )
Figures Appear
1 0070069961 A1 P007-03-29 JPkiho et al.
2 20090189729 A1 P009-07-30 Kubo et al.
3 20100309081 A1 P010-12-09 Kobayashi et al.
4 20120081258 A1 P012-04-05 [Yosui et al.
5 20130134225 A1 P013-05-30 Teshima
6 20140049436 A1 P014-02-20 Kubo et al.
7 0140071011 A1 P014-03-13 [Yosui et al.
8 20140139380 A1 P014-05-22 Ouyang et al.
9 20140184462 A1 P014-07-03 Y osui
10 20140339915 A1 P014-11-20 Kanno et al.
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Application Number
Filing Date
INFORMATION DISCLOSURE First Named Inventor | Sang Hoon LEE
STATEMENT BY APPLICANT [ —
( Not for submission under 37 CFR 1.99)
Examiner Name
Aftorney Docket Number 1959706.00054/AQCRP 41C2
11 0150077296 A1 P015-03-19 JAn et al.
12 0150145742 A1 P015-05-28 Cao
13 20160132865 A1 P016-05-12 Park et al.
14 20160149305 A1 P016-05-26 Ueon et al.
15 20160180120 A1 P016-06-23 Mvallner
16 20160254589 A1 P016-09-01 Ju et al.
17 20160261026 A1 P016-09-08 Han et al.
18 0160336645 A1 P016-11-17 Orihara et al.
19 20170005399 A1 P017-01-05 Jto et al.
20 0170054213 A1 P017-02-23 Singh et al.
21 0170133744 A1 P017-05-11 JAn et al.

EFS Web 2.1.18
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Receipt date: 07/13/2022 17/864,078 ~ GAU: 2845
Application Number

Filing Date

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Sang Hoon LEE
Art Unit

Examiner Name

Aftorney Docket Number 1959706.00054/AQCRP 41C2

If you wish to add additional U.S. Published Application citation information please click the Add button| Add
FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication where Relevant

_ - . 5
Initial* No | Number3 Code2| Code?| Date Applicant of cited Passages or Relevant T
Document ;
Figures Appear
1 P003-022912 1P A 2003-01-24 | Mitsubishi Materials Corp. X
2 P006-195802 1P A 2006-07-27 | Fuiji Electric Holdings X
3 P006-270681 P A 2006-10-05 Sony Corporation E|
4 P010-278518 P A 2010-12-09 Sony Corporation E|
5  |po12-200619 ip A |2012-1025 |[oyota Cenlral Research 2

K Development et al.

6 |po13-013144 P A [201301-17  |[Panasonic Comp. =
7 |po13-038821 ip A |2013.0221 |[Murata Manufacturing 2
Co., Ltd.
8 |po13-055637 ip A |2013.0321 |[Murata Manufacturing 2
Co., Ltd.
o |po13-121247 P A [201306-17 |[Panasonic Comp. =
EFS Web 2.1.18 Samsung
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Application Number
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( Not for submission under 37 CFR 1.99)
Examiner Name
Aftorney Docket Number 1959706.00054/AQCRP 41C2
10 |po14-64284 P A |20140410 |[Panasonic Comp. =
11 |p3so202 ip B2  |2013-12-04 |[Murata Manufacturing 2
Co., Ltd.
12 |jo-1185503 KR B1  |20120024 |fQ Co. Ltd. <
13 |jo-1210041 KR B1  |20121211 || Co. Ltd. <
12 |jio-1282268 KR B1  |201307-10 |jaQ Co. Ltd. <
15 |ho-1339020 KR B1  |20131209 |jQ Co. Ltd. <
16 |j10-2003-0076039 <R A |2003-0026 |[F@ngshin Elecom Co., 2
| td. et al.
17 |jio-2006-0008332 KR A |20060126 |Jony Corporation =
18 |j10-2007-0006702 <R A | 20070111 |[gmron Teteisi Electionics| 2
19 |jio-2008-0008687 KR A |200801-24 ||G Electronics Inc. =
20  |fi0-2010-0005071 KR A [201001-13 ||Nokia Corporation =
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STATEMENT BY APPLICANT |
( Not for submission under 37 CFR 1.99)
Examiner Name
Aftorney Docket Number 1959706.00054/AQCRP 41C2
21 [}h0-2012-0099131 <R A |20120006 |lurata Manufacturing 2
22 |fo-2015-0051739 KR A |20150513 [jaaco. L. =
23 |fo-2018-0033104 KR A [20180402 |JAmotech Co. Ltd. =
24 |}0-2018-0047823 KR A [20180510 |JAmotech Co. Ltd. =
25 |po11/062238 o A1 | 20110526 |[furata Manufacturing 2
26 |po13i019455 o A1 [20130207 ||Brady Woridwide Inc. =
27 |po13/069465 o A1 | 20130516 |[urata Manufacturing 2
28 |po1sio09072 o A1 [20150122  |}aQ Corporation =
20 |poteos6736 o A1 [2016:04-14 |JaQ Corporation =
30 |po1sios67es o A1 20180320 |JAmotech Co. Ltd. =
31 |potsr117431 o A1 [20180628 |JAmotech Co. Ltd. =
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Filing Date

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Sang Hoon LEE
Art Unit

Examiner Name

Aftorney Docket Number 1959706.00054/AQCRP 41C2

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove

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

Examiner| Cite
Initials* | No

1 Dffice Action from U.S. Patent Application No. 15/614,484, dated September 22, 2017 - 44 pages.

2 Dffice Action from U.S. Patent Application No. 15/682,473, dated October 20, 2017 - 29 pages.

3 Notice of Allowance from U.S. Patent Application No. 15/614,484, dated February 23, 2018 - 13 pages.

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE
Examiner Signature /ANDREA LINDGREN BALTZELL/ Date Considered 08/10/2022

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. ° Applicant is to place a check mark here if
English language translation is attached.
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First Named Inventor | Sang Hoon LEE

Art Unit

Examiner Name

Aftorney Docket Number 1959706.00054/AQCRP 41C2

OR

form of the signature.

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the

Signature

Mincheol Kim/

Date (YYYY-MM-DD)

2022-07-13

Name/Print

Mincheol Kim

Registration Number

51,306

VA 22313-1450.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,

EFS Web 2.1.18

Samsung

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED TumoucH. £21004, Page 499 of 520



Receipt date: 07/13/2022 17/864,078 - GAU: 2845

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

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

1.

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

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

EFS Web 2.1.18
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1959706.00054/AQCRP.41C2 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor . Sang Hoon LEE

App. No. . 17/864,078

Filed o July 13, 2022

Examiner - LINDGREN BALTZEL, ANDREAJ
Art Unit . 2845

Conf. No. . 3409

APPLICANT’S COMMENTS ON THE EXAMINER’S STATEMENT OF
REASONS FOR ALLOWANCE

Mail Stop Issue Fee
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

In response to the Statement of Reasons for Allowance in the Notice of Allowability,
Applicant agrees that the claimed subject matter is patentable. Applicant respectfully asserts that
there may be additional reasons for patentability of the claimed subject matter not explicitly stated
in this record, and Applicant does not waive its rights to such arguments by not further addressing
such reasons herein. Moreover, to the extent that there is any implication in the Statement that the
patentability of the claims rests on the recitation of a single feature or the combination of particular
features in a particular claim, Applicant respectfully disagrees, since patentability rests on each
claim taken as a whole.

Applicant also respectfully reserves the right to traverse the characterizations of what any
particular reference shows or teaches, of what any combination of references shows or teaches, or
the appropriateness of combining references. Further, Applicant is not conceding that previously
pending claims are not patentable. Applicant reserves the right to pursue at a later date any
previously pending or other broader or narrower claims that capture any subject matter supported

by the application’s disclosure. Accordingly, reviewers of this or any parent, child, or related

Samsung
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prosecution history shall not reasonably infer that Applicants has made any disclaimers or

disavowals of any subject matter.

Respectfully submitted,
K&L GATES, LLP

Dated: September 27, 2022 By:_/Mincheol Kim/
Mincheol Kim
Registration No. 51,306
Attorney of Record
Customer No. 45200
(949) 623-3611
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Electronic Patent Application Fee Transmittal

Application Number: 17864078

Filing Date: 13-Jul-2022

Title of Invention: SMARTPHONE ANTENNA IN FLEXIBLE PCB
First Named Inventor/Applicant Name: Sang Hoon LEE

Filer: Mincheol Kim/YOON JEE LEE

Attorney Docket Number: 1959706.00054/AQCRP.41C2

Filed as Small Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
UTILITY APPL ISSUE FEE 2501 1 600 600
Samsung
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o ) Sub-Total in
Description Fee Code Quantity Amount USD($)
Extension-of-Time:
Miscellaneous:
Total in USD ($) 600
Samsung
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Electronic Acknowledgement Receipt

EFS ID: 46702268
Application Number: 17864078
International Application Number:
Confirmation Number: 3409

Title of Invention:

SMARTPHONE ANTENNA IN FLEXIBLE PCB

First Named Inventor/Applicant Name:

Sang Hoon LEE

Customer Number:

45200

Filer:

Mincheol Kim/US Patent Mail

Filer Authorized By:

Mincheol Kim

Attorney Docket Number:

1959706.00054/AQCRP.41C2

Receipt Date: 27-SEP-2022
Filing Date: 13-JUL-2022
Time Stamp: 15:39:55

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $600

RAM confirmation Number E20229QF40261149
Deposit Account 021818
Authorized User US Patent Mail

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

37 CFR 1.16 {National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)

Samsung
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File Listing:
Document .. . File Size(Bytes Multi Pages
Document Description File Name ( y i . . 9
Number Message Digest | Part/.zip| (ifappl.)
94823
2022-09-27_0_Cover_Letter_A
1 Transmittal Letter = — - no 1
QCRP_4 1 C2 pdf a853dealbd2e4d0698685994802564f02fe
ee3b6
Warnings:
Information:
218265
2022-09-27_1_lIssue_Fee_Trans
- i - no 1
2 Issue Fee Payment (PTO-85B) mittal_ AQCRP_41C2.pdf
13dd8ac2ae335e66081d2e03fa4087212a5
a3bbs
Warnings:
Information:
. 81557
2022-09-27_2_Applicant_Com
3 Miscellaneous Incoming Letter ments_on_Examiner_Statment no 2
_Reasons_for_Allowance_AQC
31d2b65b3e0669d20673b12f32c2ab7ca89
RP_41C2.pdf
Warnings:
Information:
38050
4 Fee Worksheet (SB06) fee-info.pdf no 2
6e1b31703e5632f8cfa713040cb7e0ab30ad
faed
Warnings:
Information:
Total Files Size (in bytes): 432695
Samsung
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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1959706.00054/AQCRP.41C2 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor . Sang Hoon LEE
App. No. . 17/864,078
Filed o July 13, 2022
Examiner - LINDGREN BALTZEL, ANDREAJ
Art Unit . 2845
Conf No. . 3409
COVER LETTER

Mail Stop Issue Fee
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:
The followings are submitted in the captioned application:
1. Issue Fee Transmittal
2. Applicant Comments on Examiner Statement Reason for Allowance

3. Fee tobe paid via EFS-Web.

Please charge any additional fees, including any fees for additional extension of time, or
credit overpayment to Deposit Account No. 02-1818.
Respectfully submitted,

K&L GATES, LLP

Dated: September 27, 2022 By:_/Mincheol Kim/
Mincheol Kim
Registration No. 51,306
Attorney of Record
Customer No. 45200
(949) 623-3611
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

45200 7590 09/20/2022 Certificate of Mailing or Transmission
K&L Gates LLP_Orange County I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
1 Park Plaza addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Twelfth Floor the USPTO via EFS-Web or by facsimile to (571) 273-288S5, on the date below.
Irvine, CA 92614 (Typed or printed name)
(Signature)|
(Date)|
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
17/864,078 07/13/2022 Sang Hoon LEE 1959706.00054/ 3409
AQCRPA41C2
TITLE OF INVENTION: SMARTPHONE ANTENNA IN FLEXIBLE PCB
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $600 $0.00 $0.00 $600 12/20/2022
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
LINDGREN BALTZEL, ANDREA J 2845 343-867000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1 K&L Gates LLP

M| Change of correspondence address (or Change of Correspondence

Address form PTO/AIA/122 or PTO/SB/122) attached. (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2

- e B . L 2 registered patent attorneys or agents. If no name is
Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.

AIA/A7 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
AQ CORPORATION Seongnam-si, Gyeonggi-do, Republic of Korea

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individual Kl Corporation or other private group entity (] Government

4a. Fees submitted: Klissue Fee [JpPublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

X The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. 02-1818

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature /Mincheol Kim/ Date September 27, 2022
Typed or printed name Mincheol Kim Registration No. 51,306
Page 2 of 3 msun
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office DEPARTMENT, FaCOMJ\/IER%E
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
17/864,078 11/08/2022 11495875 1959706.00054/AQCRP.41C2 3409
45200 7590 1071972022
K&L Gates LLP-Orange County
1 Park Plaza
Twelfth Floor

Irvine, CA 92614

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should
be directed to the Application Assistance Unit (AAU) of the Office of Patents Stakeholder Experience (OPSE),
Stakeholder Support Division (SSD) at (571)-272-4200.

INVENTORC(S) (Please see PAIR WEB site http://pair.uspto.gov for additional inventors):

Sang Hoon LEE, Suwon-si, KOREA, REPUBLIC OF;
Kyoung Jun CHOI, Seoul, KOREA, REPUBLIC OF;
Sae Rom LEE, Incheon, KOREA, REPUBLIC OF;

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

AQ CORPORATION, Residence Not Provided;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
17/864,078 07/13/2022 Sang Hoon LEE 1959706.00054/AQCRP.41C2
CONFIRMATION NO. 3409
45200 PUBLICATION NOTICE
K&L Gates LLP-Orange County
i Park Plaza IR AT
000000136697367

Twelfth Floor
Irvine, CA 92614

Title:SMARTPHONE ANTENNA IN FLEXIBLE PCB

Publication No.US-2022-0344797-A1
Publication Date:10/27/2022

NOTICE OF PUBLICATION OF APPLICATION

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

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

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

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

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

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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UNITED STATES _, F.0, Box 1450
PATENT AND TRADEMARK OFFICE Ao, Y e onto. oV
ELECTRONIC ACKNOWLEDGEMENT RECEIPT
APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
17/864,078 09/10/2025 07:56:21 AMZ ET 1959706.00054/AQCRP.41C2
Title of Invention
SMARTPHONE ANTENNA IN FLEXIBLE PCB
Application Information
APPLICATION TYPE  Ultility - Nonprovisional Application PATENT # 11495875
under 35 USC 111(a)
CONFIRMATION # 3409 FILED BY John Kasha
PATENT CENTER # 72227547 FILING DATE (07/13/2022
CUSTOMER # 45200 FIRST NAMED  Sang Hoon LEE
INVENTOR
CORRESPONDENCE - AUTHORIZED BY
ADDRESS
Documents TOTAL DOCUMENTS: 2
SIZE
DOCUMENT PAGES DESCRIPTION (KB)
AQC0001- Assignee showing of
CON2_11495875_stmt_3.73. 3 gnee 9 345 KB
odf ownership per 37 CFR 3.73
AQCO0001-
CON2_11495875_poa.pdf 2 Power of Attorney 306 KB
Digest
DOCUMENT MESSAGE DIGEST(SHA-512)
AQCO0001- B5DB392A7D71F7C328457DD39F1A71C34ABDFEFB7F8F1007
CON2_11495875_stmt_3.73.pd 55112E122F7C93C1BADC8F97A69BFA1363F24F2163C524426
f 64EB4E2CBB0C06DBD8DFF61DEF597E3
Samsung

Ex1004, Page 512 of 520



Page 2 of 2

90F0D5030D1425E40FCB133DD5626E109142D2B198900B2913
06568ACB24758D3ED82A9C8FC09290AF91FC34BOEA84A0CS
9C8168E2BBC22BDF7C48CC4A6B3E98

AQCO0001-
CON2_11495875_poa.pdf

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

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR 1.53(b)-(d)
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement
Receipt will establish the filing date of the application

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 U.S.C.
371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a national stage
submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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PTO/AIA/96 (11-23)

Approved for use through 11/30/2027. OMB 0651-0031

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

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
First Named Inventor/Patent Owner:AQ Corporation

Application No./Patent No.: 11,495,875 Filed/Issue Date: 2022-11-08

Titeg: SMartphone Antenna in Flexible PCB

A0 Cornaratinn a Corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose gne of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. D An assignee of less than the entire right, title, and interest (check applicable box):

u The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. D The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel 072169 , Frame 0016 , or for which a copy
thereof is attached®.

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached*.
2. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached®.

[Page 1 of 2]
A Federal agency may not conduct or sponsor, and a person is not required to respond to, nor shall a person be subject to a penalty for failure to comply with
an information collection subject to the requirements of the Paperwork Reduction Act of 1995, unless the information collection has a currently valid OMB
Control Number. The OMB Control Number for this information collection is 0651-0031. Public burden for this form is estimated to average 15 minutes per
response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and
reviewing the information collection. Send comments regarding this burden estimate or any other aspect of this information collection, including suggestions
for reducing this burden to the Chief Administrative Officer, United States Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450 or email
InformationCollection@uspto.gov. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, VA 22313-1450.
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PTO/AIA/96 (11-23)

Approved for use through 11/30/2027. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

3. From:

4. From:

5. From:

6. From:

STATEMENT UNDER 37 CFR 3.73(c)

To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached*.
To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached®.
To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached*.
To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached®.

D Additional documents in the chain of title are listed on a supplemental sheet(s).

*As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

9/9/2025
Signature Date
Sang Hoon Lee President

Printed or Typed Name

Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission
of the attached form related to a patent application or patent. The United States Patent and Trademark Office (USPTO)
collects the information in this record under authority of 35 U.S.C. 2. The USPTQ’s system of records is used to manage all
applicant and owner information including name, citizenship, residence, post office address, and other information with
respect to inventors and their legal representatives pertaining to the applicant's/owner’s activities in connection with the
invention for which a patent is sought or has been granted. The applicable Privacy Act System of Records Notice for the
information collected in this form is COMMERCE/PAT-TM-7 Patent Application Files, available in the Federal Register at
78 FR 19243 (March 29, 2013). https://www.govinfo.gov/content/pkg/FR-2013-03-29/pdf/2013-07341.pdf

Routine uses of the information in this record may include disclosure to: 1) law enforcement, in the event that the system
of records indicates a violation or potential violation of law; 2) a Federal, state, local, or international agency, in response
to its request; 3) a contractor of the USPTO having need for the information in order to perform a contract; 4) the
Department of Justice for determination of whether the Freedom of Information Act (FOIA) requires disclosure of the
record; 5) a Member of Congress submitting a request involving an individual to whom the record pertains, when the
individual has requested the Member’s assistance with respect to the subject matter of the record; 6) a court,
magistrate, or administrative tribunal, in the course of presenting evidence, including disclosures to opposing counsel in
the course of settlement negotiations; 7) the Administrator, General Services Administration {GSA), or their designee,
during an inspection of records conducted by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the
GSA regulations and any other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be used to
make determinations about individuals; 8) another federal agency for purposes of National Security review (35 U.S.C.
181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)); 9) the Office of Personnel Management (OPM)
for personnel research purposes; and 9) the Office of Management and Budget (OMB) for legislative coordination and
clearance.

If you do not furnish the information requested on this form, the USPTO may not be able to process and/or examine your
submission, which may result in termination of proceedings, abandonment of the application, and/or expiration of the
patent.

Samsung
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PTO/AIA/81A (02-25)

Approved for use through 09/30/2025. OMB 0651-0035

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

Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid OMB control number

4 PATENT - POWER OF ATTORNEY Patent Number 11,495,875
OR Issue Date 2022-11-08
First N d | t
REVOCATION OF POWER OF ATTORNEY |~ | Sang Floon Lee _
WITH A NEW POWER OF ATTORNEY Smartphone Antenna in
AND Flexible PCB
\_ CHANGE OF CORRESPONDENCE ADDRESS  [“itorre; bocket Vo, | AQGO001-CON2 -

I hereby revoke all previous powers of attorney given in the above-identified patent.

D A Power of Attorney is submitted herewith.

R | hereby appoint Practitioner(s) associated with the Customer Number identified in the box at right as my/our
attorney(s) or agent(s) with respect to the patent identified above, and to transact all business in the United 67050
States Patent and Trademark Office connected therewith:

OR
D | hereby appoint Practitioner(s) named below as my/our attorney(s) or agent(s) with respect to the patent identified above, and to transact
all business in the United States Patent and Trademark Office connected therewith:

Practitioner(s) Name Registration Number

Please recognize or change the correspondence address for the above-identified patent to:

The address associated with the above-identified Customer Number.
OR

I:] The address associated with the Customer Number identified in the box at right:
OR

D Firmor
Individual Name

Address

City l State | | Zip l
Country
Telephone | Email |

I am the:

Applicant.

OR
D Patent owner.
Statement under 37 CFR 3.73(c) (Form PTO/AIA/96) submitted herewith or filed on

SIGNATURE of Applicant or Patent Owner
The undersigned (whose title is supplied below) is authorized to act on behalf of the applicant or patent owner if the applicant or patent owner
is a juristic entity (e.g., corporation, university).

Signature Date 9/9/2025
Name Sang Hoon Lee Telephone
Title and Company President, AQ Corporation

NOTE: Signatures of all the applicants or patent owners of the entire interest or their representative(s) are required. If more than one signature
is required, submit multiple forms, check the box below, and identify the total number of forms submitted in the blank below.

A total of 1 forms are submitted.

A Federal agency may not conduct or sponsor, and a person is not required to respond to, nor shall a person be subject to a penalty for failure to
comply with an information collection subject to the requirements of the Paperwork Reduction Act of 1995, unless the information collection
has a currently valid OMB Control Number. The OMB Control Number for this information collection is 0651-0035. Public burden for this form
is estimated to average 30 minutes per response, including the time for reviewing instructions, searching existing data sources, gathering
and maintaining the data needed, and completing and reviewing the information collection. Send comments regarding this burden estimate or
any other aspect of this information collection, including suggestions for reducing this burden to the Chief Administrative Officer, United
States Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450 or email InformationCollection@uspto.gov. DO
NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. If filing this completed form by mail, send to: Commissioner for
Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. The United States Patent and
Trademark Office (USPTO) collects the information in this record under authority of 35 U.S.C. 2. The USPTO'’s
system of records is used to manage all applicant and owner information including name, citizenship,
residence, post office address, and other information with respect to inventors and their legal representatives
pertaining to the applicant's/owner’s activities in connection with the invention for which a patent is sought or
has been granted. The applicable Privacy Act System of Records Notice for the information collected in this
form is COMMERCE/PAT-TM-7 Patent Application Files, available in the Federal Register at 78 FR 19243
(March 29, 2013). https://www.govinfo.gov/content/pka/FR-2013-03-29/pdf/2013-0734 1.pdf

Routine uses of the information in this record may include disclosure to: 1) law enforcement, in the event that
the system of records indicates a violation or potential violation of law; 2) a Federal, state, local, or international
agency, in response to its request; 3) a contractor of the USPTO having need for the information in order to
perform a contract; 4) the Department of Justice for determination of whether the Freedom of information Act
(FOIA) requires disclosure of the record; 5) a Member of Congress submitting a request involving an individual
to whom the record pertains, when the individual has requested the Member’s assistance with respect to the
subject matter of the record; 6) a court, magistrate, or administrative tribunal, in the course of presenting
evidence, including disclosures to opposing counsel in the course of settlement negotiations; 7) the
Administrator, General Services Administration (GSA), or their designee, during an inspection of records
conducted by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the GSA regulations and
any other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be used to make
determinations about individuals; 8) another federal agency for purposes of National Security review (35 U.S.C.
181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)); 9) the Office of Personnel
Management (OPM) for personnel research purposes; and 9) the Office of Management and Budget (OMB) for
legislative coordination and clearance.

If you do not furnish the information requested on this form, the USPTO may not be able to process and/or
examine your submission, which may result in termination of proceedings, abandonment of the application,
and/or expiration of the patent.
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7 % UNITED STATES PATENT AND TRADEMARK OFFIGE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.0. Box 1450
Alexandria, Virginia 22313-1450
g0V

‘www.uspto.

| APPLICATION NUMBER FILING OR 371(C) DATE | FIRST NAMED APPLICANT |

ATTY. DOCKET NO./TITLE |
17/864,078 07/13/2022 Sang Hoon LEE 1959706.00054/AQCRP.41C2

CONFIRMATION NO. 3409

45200 POWER OF ATTORNEY NOTICE
.0, BOX 1135 AR AN AU WA
CHICAGO, IL 60690-1135 ©C000000094963388

Date Mailed: 09/26/2025

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 09/10/2025.

* The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/sstephanos/

page 1 of 1
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7 % UNITED STATES PATENT AND TRADEMARK OFFIGE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: (P;gl\gMIIS“S;)ONER FOR PATENTS

O, Box

Alexandria, Virginia 22313-1450
‘www.uspto.gov

| APPLICATION NUMBER FILING OR 371(C) DATE |

FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
17/864,078 07/13/2022 Sang Hoon LEE AQCO0001-CON2
CONFIRMATION NO. 3409
67050 POA ACCEPTANCE LETTER
KASHA LAW LLC

14502 Duliet Mil Foad KA A00CA W ENARTCRER 0
0C000000094963512

North Potomac, MD 20878

Date Mailed: 09/26/2025

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 09/10/2025.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/sstephanos/

page 1 of 1
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