wO 2024/128642 A1 | NI 0000 KOO0 0 0 0 0

12) 5 F g x| o3t FME TAEHY

19y Al A A 2 A 4HA 7]

2R AP
@3) A FNL

éi 00O O 0

10y A F/NHE

2024 6 920 9 (20.062029) \WiPO|PCT WO 2024/128642 A1

(51) FAEHE

H010 1/38 (2006.01)
HO01Q 1/32 (2006.01)

(21 FA=LEAE

(22) FA=Z=YL

(25) 949
(26) FNAq:

ME, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,

HO010 1/52 (2006.01) TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW,
HOIM 10/42 (2006.01) KM, ML, MR, NE, SN, TD, TG).

PCT/KR2023/019617

70

2023 1 11 930 94 (30.11.2023) )z apw Al o} 3] (2o A213(3))

ol
ol

(30)

(7

(72)

(74)

(81

(84)

SAAFR:
10-2022-0174245 2022\ 12 9 13 ¢ (13.12.2022) KR

40 dAelxd F2 34 (LG INNOTEK CO.,
LTD.) [KR/KR]; 07796 A& 5HA| AT vl=3
105 30, Seoul (KR).

Wz H¥E  (CHOIL, Byung Hyun); 07796
AL BB A] ZHA T w5910 30, Seoul (KR).

Y <l: AE S 5 (CHUNG, Jong Ok et al); 06301
MeSHEA aT =dR 304 32, FIUE 65
Ll A &5 B E A &, Seoul (KR).

A= el A7 gl o, 7k 28 TR
=] Ao B3 E 93l0]): AE, AG, AL, AM, AO, AT,
AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH,
CL, CN, CO, CR, CU, CV, CZ, DE, DJ, DK, DM, DO, DZ,
EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR,
HU, ID, IL, IN, IQ, IR, IS, IT, M, JO, JP, KE, KG, KH,
KN, KP,KW,KZ,LA,LC,LK, LR, LS, LU, LY, MA, MD,
MG, MK, MN, MU, MW, MX, MY, MZ, NA, NG, NI, NO,
NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW,
SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.

Q= (e ZA7F gle g 7hss 2 S/
A Ae] e B3 E £3l9]): ARIPO (BW, CV, GH, GM,
KE, LR, LS, MW, MZ, NA, RW, SC, SD, SL, ST, SZ, TZ,
UG, ZM ZW) #-8FAl o} (AM, AZ, BY, KG, KZ, RU, TJ,
T™), 9 (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC,

(54) Title: ANTENNA-IN-PACKAGE MODULE
(54) &g o] A Qb <l A7 A &

120

(57) Abstract: An antenna-in-package (AiP) module according to one em-
bodiment of the present invention comprises a substrate, a first chipset em-
bedded in the substrate, a second chipset arranged on the substrate, and a ra-
diating unit electrically connected to the second chipset, wherein the radiating
unit is shaped as a cover that covers the substrate.

(57) 8. A Bk o] o A A ool w2 AiP(Antenna in Packge) B &2
713, 471 ]?}ﬂoﬂ Pl =5 = AL A, 7] 713 el WA H =
ﬂh@ﬁ S "17] 1]2?461 d 1A o w AA = WAN-E 26k,

“CEEES PERE



WO 2024/128642 PCT/KR2023/019617

3 M| A
g ol WA tEHY QA WA BE

71 & ok

[1] Hoabg 2 obguf 1 7 X(AiP) BB 3 Ao Wil FAH R F )
HA 5 sprhe] H Aol it =5 a1, AW P VS £8h= AP Bal ¥
3k kg o] o,
LR R

R AN BES oly] Astel, AAAFA WE el E Ao vhela)
= W E 7\]3: 3121 BMS(Battery Management System)©] Z} Wl B] 2] 2 n}o}
3},

3] 71& 9folof Bt~ 5 o] &3te] BMSZE B41S asld A& By, A%

A& o] &3to] BMSE 541& 473 5h= 4 BMS(Wireless Battery Management
System)7} ©]-& %] 31 gl o}, FH BMSoll &= F4 FA1E& Falst] Al A QtElv T
3| ojof sz, gheluhe] o) wel BMS 25 8] 2717} 714152 w47} 9
=

[4] FABMS B892 A7 =9 7 = EEe 7ol # st
g o] AR A
713 A

[5] Pg o] s dstara} abi= V1w A BAl=, N A T skl A Ao ol
Esa, A et UE £ 381 AP 28 ¥ o] 5 X 38k wiH 7] #] A
298 A B e Aolu,

HA HE &

[6] 271 714 JAE S AsHr] fste], ¥ i o] A A Ao ol wHE AiP(Antenna
in Packge) ®& -2 7|3 7] 7138 ol dulv 2w = A1 A 7] 713 el
WA 5] = A2 AL R ST A2 A A A e m AAY = AR E 23S
AL, A7 AR E 7] 71 3e s A E dEE A

71 EE AT AR, Y] vl e o AR o AE I Al g EaE 5 Q)
=

8] EE A ARRE Y] Ak E 7] 7 9 ddshis Holx s o)
of A A% 5 E3 5 e}

[9] £ A7) Al A-E vl 2] ¥l 3 (Battery Management IC, BMIC)2- ¥ &8}
47 A2 A FAENAS TS 5 9

[10] A7) AL HAL goln o s FAE 5 9,

[11] T3 A7) AL AN 7] A2 HAL 7] 7| gke] dehg e s Ao d



=

=

e

=7

e 2

=

-

o W) A ] = Ao
= HloK(Via)

PCT/KR2023/019617

o] 2] o] 471 viE

Al e of] ek

o
B 2] A o]

T

T .

st

[s)

A,

[e)

=

e 2] 3] i E

]
A

T .

FiL, W E ] Alo] o} B Al e 5

[s)

Aol o 2wt} 4] 7]

AETE L BRI PP e L ey
Ao

7] WlEl 2] & 5 5 o] e

7] Al
MENCREEEES

\
\

&
)

[e]

A
A

2
2
2

1

5
T
Eis

1
1

T
o

T

i
i

AR e 2] A S S otst

WO 2024/128642

[12]
[14]
[17]

-

+
Y

]

2 AR AR X

T

i

st

of Hlef &~¢ 27t 7he

j

stk

5

3} o]

EEEE P EESES

THe 3t

s
ol

=

=

J| o] 3 & BMIC

Slck. kol 7k, el el

[e)

2

5
R
A~

T

o
3

-

ol
—_
fite]

wK

_ — —— — —

]

™

8]

el Al

i
8l

Fe) Al &~
o] 7] AL W §) ol A el e, 2

e 2

=7
-

=

-

e 2

=

-

of A Al el ol ut

g

o of] et

}

O
8

g 9

=

2wl AA

[27]



PCT/KR2023/019617

dl 2ol A, A1, A2, A, B, (a),

=]

T
T .

5

eAlE

T .

olu}.

[e]

T

A

T .

T

2

Al el ol A Ab-8-5]

aFarx}

5

aL,"A H($H B, C F 4ol

1

o] A

WO 2024/128642

the 74 29t

Bl

A

ol 1} el iz

9]

[N
RN

5

4 A

1

ko)
-

Aoz

il

23!

5]

A R

RYA
Al

A

2]
2l

o] A=

T8 87T e 4
U g, "(S1)" T ekl ) =

gl

L=
=

T
T .

A

[E]

=

-

sht ol gl i o}

5

oluiel,
DR

T

74 220 ) i Bl

-, ) i ket e A 8

ju
1
~L-

1

Z
L

>
BY
A

3}

T .

T
T

T
35
N 94

A =

T
T .

[34]
[35]

Nir

0%

-

~

;OE
;OD
P

;OD
ol

ofe] Ebe] A

S|

SJIT}, o} 7}, 7t

Alefl o]l uHE AP W

T .

T

[e]

T

o}

A

T .

°|

45

1

T

A A

=

il oh2

[

Aol £

T .

T

A& 7HA



WO 2024/128642 PCT/KR2023/019617
S T A% Aolar, I 5= Bk o] A A oof] u}E AP XE o] &85 = HlE]
o] T A 28 S ZFEFl A A8 Aol Al K 62 B by o] H] e o)) whE vl
g A A AES TS Aola, 7 W 82 Boukig o] A A o] ulE ujE g
A A 28-S A3 A o)t}

[37]

[38] Wb o] o A Al oo wE AP FE(100)-& 71 %H(110), A1 34 A (120), A2 H
A(130), E WAL (14002 74 = a1, 233 5 (171), 2 ¥ (172), ¥]loK(173)E 3
gl

[39] lJJr(llO)S H gake] s 2r|#d 4= A 7 FH(110)2 559 & F
skl 4= Qlt), 7| o] 2 A FHof shue] e *é%? AT}

[40] A1 A (120)2 71 2H110) Hell D T] = (embedded)F T A1 3 A (120)2 7]

ZH110) W] F3tel] WAgEof At ="}, 7] 2H110) W0l = Al1 AN

(120y°] Wi 212 = d+= FHH] E (cavity) & (ko] @A = a1, 7HHE ¥% Lﬂl"%oﬂ Xﬂ
1 A 20)0] M A E o 24 dnt] = 5= ok 7] 3H(110)S 79 &

AAE L, o] & 5 AR T Uit ARl E F1to] A E 4 lTh X] ﬁﬂ’i

(120) 4| ]_):](Wafer)ﬁi/\POiﬁﬂAJQo-] At = 5= QU T o] 7] A, 9o

(Wafer)+= BF A 3|22 7%= 439 -ﬂf% o w] &t

[41] Al %‘J’ﬁl(UO)Q‘ 713k Wit Fghol] vl x| ] ], Ak gkl A ] (110)3 A

ZIHow Add 4 vk Al FH A 120 A H] E %l ) 3 =, 719(110)

3 HEE o] A7 H o AAE 5 gk A1 3 4(120)& BGA(Ball Grid Array),

PGA(Pin Grid Array), "=+ LGA(Land Grid Array) %21 0 2 7] 2H(110)3} A 7] 4 <

2 AA=E 4 qloh e Al E F 1 ol XX ¥ = sk o] o] XA F2E

ghato] FHBE Sl g E 5 9l

[42] A2 H A (130) 71 F(110) 2ol 1l llﬂﬂ}. A2 2 A (130)2 7] H(110) -7} of
R ol v A= 5= gk A2 HA130)2 71 R110) 3 ST " H o] #17] 4 o
2 44 5= 9o} A2 3 A1(130)2 BGA(Ball Grid Array), PGA(Pin Grid Array),
== LGA(Land Grid Array) %2 2 & 7| 3(110)3 A7 o & AA= 4= it}

[43] A1 F A (120)-= v 2] 2] 3 (Battery Management IC, BMIC)< i?} Shar, A2

HAM130)2 FAFANH S F9het = dvk Al 3412002 v E 2] 2] v g
2] SOH(state of health), SOC(state of storage) & Wl ¥ 2] A 5& &l e g
e F & 23 o Atk s HHHF/] Ao o gt HHHF/]EPF/]% 85t} B
=2 Hl el 2] Aol oh gk HHHF/]L}F/] gk A A E ,AEE Ady
=16 70 o] wiE 2] Aol gk E%‘fﬁ}
[44] A2 A A (130)= F4 54 d% Eskate]) A1 7;4/9\(12())0] o= g FE) A
28 iz 929} ol E & S48 FAEA S FAE 5 At o 7|4, A2
?J A(130)2 RF 5213 & 2313 4= 9ot A2 3 A1(130)- 2.4GHz RF g 9] 2= 9l
. 5GH, RE 491 5 S1ek. 712 3 130y 7522, BLE, Wi-Fi 5 thekah 74

oﬁ%T%&tTL%ﬁ@%z@w*m



WO 2024/128642 PCT/KR2023/019617

[45]

[46]

[47]

[48]

[49]

[50]

[51]

WARE(140)3 A2 A AN30)7 771 M 0 2 AP ek AR (14003 A2 A
(130)3 A7 A =2 AZE o] A2 A (130)0 4 AL H = 2S5 dAapgiet b
AHT(140)= 71811008 Bz AW FE 2 A d ek GAHR(140)= 7B 3 <t
Uz o], 71110 W e e atglol AT E AR 5= ol WAk
H(140) = 22 N S g} F Ao A G5 WA 8- g} o] & 913}
of, WAHT(140)= Mg 2 gAd o sivh e 2 gAdg o2 Al HA(120) &
71(110) 4 2458 R g gA0l A3 5 AR = ol A2 3 A(130)
2.4GHz RF ¢ 5= 9131, WHAF(140)3= 2.4GHz RF QFE L] ? AL,

YARE(140)= AW FEI 2 FAAH 7] fske], 71 a4 (110)9] 33t 274 9] 1HA
S&2 oA 7] H(110)2] & AB st JE R Fddrh HW*“%(MOF A
2o WAL #skel], TR0 L2 A2 dH = v 28 5 79(110)9]
aEEe AAHE AARE 2HE UL A ERE TE RIS
EA AT A H AL HAAFE AR EYHEH, YA E S g8k WA
(140)E &3 A&7k At

YART(140) AR E S 5 29) o], A g ol B 1] e (Meander)
o2 dEe A4S 5 vk WA | ol ute} X_—Zrﬁ‘r—?ﬂ gepd
SATE W AR(140)= A o FEE ) el ET = o
k)

]

o
>
Oft
0
X
Ao
ot
0
£
X
A
o~~~
[—
[—
o
o>

AHE(140)E X A8k 3Lt o) Ae] A AR5 2 8e 4= gt} A A 5= 3hite]
A A= AL FAN(12007 A7 H o g2 AAE a1, o E XA = 7] H(110)9 &

BEol AddE ¢ 9da, gy e A
oEa T ]q

19(110)2] FH-S & 28} o], HA R A E o Aok HAFR(140)+= A H
HE R 7] 2(110)9] 923 A A ¥ =ut, e o] 92 4 A J41E4(152)J+ AAE
a1, AW EE = A2 FA30)S W A A-F s AdE 5 e
FARE(140)3 71 2H(110)] Av] Fefz FA o 2A 71J+<110>4 7w o oo
WAL 3hg FAlol Fal Rt ¢ 9lal, o] B Fall, Al S WALE flgk ko] W
3 %o}ﬂr ?17} 8 5k 0—‘9—3} 2% shol fre] et

1ol A kel A sk 49, 7131

o] E](COpper) 5o TE5E 7%% 174 stofof shar, el ool &= thE 22HE
W 5= glof, k8o Al ofo] vt wgk WAEE F A, & A Eol
WhALel Q3FE WA ] s A Y] 1HA o]yl ThE FFA E ol ) ‘mﬂ ggol
oF = & 1HA Al ofo] WA sh=H], 71 ¥(110)9] AW & B 2 AR Ao
2 T A S Fd 5 9o, A AFEE =Y F
530 el Al A A12), Al2 FA13), BEAR-(14HE V181D el B
dst= A9, 713 Afol =7 AX A B A, AR ()7 F A H = w1 2-8o] o
H A 2@ 32 AAstol, A1 3 A(120)2 7132#(110) W7ol b wlv] =afar, A

2 F A 130) 713 Aol v x| sk 7] 2H(110) Alel =25 U 4= Sl Al 3] Al
(12007 A2 A (130) 712(110)2] Ao iaFo = Aoj dR7F e sid

3
L



WO 2024/128642 PCT/KR2023/019617

[52]

[53]

[54]

[55]

[56]

[57]

= A
Aol 2 &
=
L

A

ATk AL A (120) 2 A2 H A(130) 71 2H(110)2] “5hd
e ? SAaL, Aok A7} QB g 55w x| H o 7]k
At T % (bl o] ol wAshE ddE MR o

75 AU

ol x}ﬂlf‘%(171, 172)3= A1 J A (12008 25| A 71H Al @&(120)8 7%
(110) W*-oll ] =3 Az, A2 A (130)2 71 2(110) Aol vl A 5 o] A= ¢
S S k. Al A A20)3 A2 3 A130)0] FA el B ﬂo}t A =
2 Fubg (] o2 A R ol e g 4 ek Aul i Al A A(12008 2

AA A A12007F A2 FA130)3F o] = B FakE M S Fol Aee g

LI

Ao = 1 1 3 A0(120)3 A2 A (130) Akol ol A A1 3 A(120) 3 A2 A
(130)0] LW ¥ = 7] G ol v 5= 2 (171 £33 5= o) A1 H
A (12003 A2 1302 7]8(110)S Akelell FaL B ¥ of o gFsh=n}, 4]
2 oy o] thgFat= Al A Faka o] A 5= QT o] & WA &
Astol, A1 HA(120)3F A2 3 A (130)°] W 3 5= 7] ol i A == =}
SATHE E9E = Ak A T1T)2 B 4R, V1E(110)9] Aol 4
FTE Ak =, 719110) Wil A5 = Ak ol d], 71 ¥(110)S P A8t
=8 F T et e ATy e R AT 5 vk AEE A7) H
A AN S E3tstar, AAFS X33 5 9l

25 = 71 9(110)9] st A &5 = %jx]—o—(lso)g B e s s
(110) 7ol A F(150)2 E5Hste], 2HH| & 13 A S A2

A 5(150) 12k E(GND)E FA 3 4= ok HAS5(150)> HH
F(110) 3FF-ol AFE 4= vk 3=, 71 3(110) W7ol 252 5= 3l ol v, 7]
(110 A= B T 7 st & AASUs0 R 4D 5 9

°VM1ﬂﬂ%ﬂnﬂﬂ%A@ﬂwﬁm%ﬁﬂHOE%@&EMQWm
173)2 E£3kst 5= lt} Blol(173)= 7] 3(110)& #E3le] A S17) 3 A &
(1500 A7 R o2 1Ae = ek A1 A (120) E3= A2 %]*1(130) & A
(171) R Ho}173)E E-3l HAS150)3 A ew AdE 5= Sl

257D, A AF150) 2 A SATHI A F(150) A k= vlok(173)
& Xgtet= A5, A A5 & Al F & £3eHA] B 9ol vl El, -17 dBe] A}
’d5 2 S-current® -40A/m*2] 4 5& EF 5= )

A= A1 A 20)9] 9 2He vt 2] Hﬂr(llO)Q sl 8& = A%
= A 172 & £ 5 ek A (172)2 5 49 e, 71 ¥(110)9] Zst
Wako s AAE o, 7IA(110)S A H(172) W G X}Jﬂtﬂ(nz) IR g
S & e g vk A 172) Al (12002 A A 717] A8k, Al
A(122)¢] & S et FAE 5 Aok A (172) 71 3(110)9] 555 S
A" A At FdE 5 9l x}iﬂtﬂ(m)—q NFd PR, S 7 Ee FEREES
A" sto] Ao mA FA4E 5 At 719110)9] 4 7 = o TE B F&ow

O

n:%:
e o

_O, Ou., d?—«

of,
o

by

2,
o
il
~

ﬂ

[e]
=

HEJ



WO 2024/128642 PCT/KR2023/019617

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

o A& T UL, BEH F5& A9 (AR A A sk A (172)&
= gleh o), 29 ¥ (172)9] F71= 0.1 mmeY o
AL FA(120) st 2 2FF A 7] = 2 F(171) R ol 2} 2H9-5 A} Al 7]
sto] A1 A (12002 A A F 224 A1 3 A (120) 3% A
2 3 A130)9] wol= W Fubar 14 S H A% 5 o)

A M (172)-2 A1 Z A(120)9] 2] o 2B o] A= of wiXx| ¥ a1, ¥]o}(173)7}
Al 12007 7] 2 = (172) AFololl vl A1 E = Ao 2 F(171)& A st
vl et Blok(173)2] Aol A T3k k4] o] A3 4= 9li=ul, vl ok(173) 2] -]
Ab#| ¥ (172)0] M A ¥ 55 v ok(173)3= A1 34 A (120)3 2Fa 4 (172) ARel ol Hlj %]

A
= 4l

A M (172)-2 7] 2(110)9] 725 E 7139 apol] 455 = 5 A5(150)9]
A AAE = Tk 2 (172)2 A S (1T 7] A E o] A S(171)
A A72) WG g ow FEE ook B, A FAT71)S
28 ¥ (172) WG Goll vt P A€ 4= o)

2 Z(171), HA2150) 2 2 Z=(17) 3 4 A =(150)2 oA 8F= 1] ok(173),
AHH M (172)2 E 3ot T2 252 AHA 52 5 = (Near Field)oll 4] -27
dBe] 2545 H.o 3L, S-currentoll A -50A/m*e] A 5& HERE 4= Sl

71 32H(110) Aol = A2 H A (130)0] vl x| =] #] &2 @ el Ao 1 &)
(161,162)E o] v A& 4= 9t} 2RSS 55 2AH161) = 5 2AH162) T
Ao st 5 E3betar, A= 7] 2(110) ol v =g =5 gl &)
(16)E-= 2 M (172)0) whE 7] 3(110)] -G Foll =2 o= vt ol & &
af, A1 A A12007 ] dFS HA3T 5 AT

A ¥ (172) 7] 2H(110)9] AF27H A F(150)7H4] 1745 =n), 24 &
(171) == 7]13(110) A5 W 493 o) 7 g9 o=z 3-8t} =, 7] #(110)
Aol A= Wit gt R o] W E o] o], ohE AF(180)L 24 2l
35 FFAET] oS = Aok HloF173)E A E i o o o] vjo} E A}y
W o] of Ao ol E E et MNEE H4al8kHE 3 AR E AT 4
A1 A (120) = A2 FA(130)2 2 F(171) 5= 71 3(110)e] 559 5 F
shube] S A7 Ao m AW E, AHH Wi o A o v]otE F3l 4 AF(150)
I AA Y51, HAF(150)= F 3l A &7 G o nlofe} Hr|A o7 AN
o] 2AH(161) = 99 A H o= AAH o M E F4AE = 9t

olZ Fall, F e HA FE a&H o GHT 4 a1, V¥ ] I
=y E JALE A A 7] = A S A S A Al 5 S A

A
T At

Boubg o] A A do]] u}E AP FE5(100)2 = 59F o] g 8] #e] A 2E
of wie & H410)° 282 5= At 7 vl e 2] H(410)vtt} 54 BMS 8§ BMIC
224 GHzRf DA 3 AW|T] = AP X E5S ¥35l0], BMS B8 hol] F-40
2 A& e o ok i g e Al 2~ 9-& e 2] # of gl o], BIB(Battery

e



WO 2024/128642 PCT/KR2023/019617

Junction Box, 420), BCU(Battery Control Unit, 430)2. 2 -4 = 5= 9131, BIB(420)
2 BCU430) 21552 Q1E] 7| 0] 2(421,431) 2 A &541 Q1 E] 7| 0] 2(422,432)
2 24 dlo|g & £5A18 5= 9lar, ZF 4 BMS & BMIC 2 2.4 GHz Rf 2 4] &

AT = AP B 5(410)2> 2.4 GHz RF 5412 38l FAEA S a3 4= 3l

[66]

[67] Bouk o] o) Al Ao o)) whE e 2] @] Al AEe BMS 7Fe] T EAIL =3
st7] Yk, AP 58 X8 7 vk A8 4 BMSE AP E a0l o g
e A 51 WA 5529 AP ZEO o g A g A g ol o g% =1, o]
oF T &y = A2 gl g,

[68] 2 kg o] A A 4o wE HE%FJ T Al =52 w1l E 2] #(200) 2 AP 55(100)
2l e 2] A o F(430) 5 EgHekrh mE 2] H(200)> 2 o] L= ko] v E A
3 3gkstar, AiP 2 5(100)> HH EMJ”QOOM F2FE) o 7] v el 2] A o] FAS

2

[ o 8taL, miEf 2] Al o] +-(430) 2} F-A4l& = A g}, mi B 2] Al o] H-(430)+= AiP K
(100)2 F415 -3l miE 2] A& Al o] §het.
[69] o714, mE 2] 21(200)> 7471 vl 2] Al o] W5 = & ko]
Al

O

E3FeEaL, AP B (1000 7] sh-¢- of S3 ol :

[70] %33 o] FE 3= AP RE(10)S g g H o] o) FHro] o] gL
3 o], v 2] H(20)9] Y2 A1 2ol 7hgstot -8 41E &l AR
(14HE th& e 2 H 1 G XA w2 = gl=vl, = 63 o], 572 1)
S 3 e E g 4 vl gl

[71] Bk o] A A d o] wE AP 5 (100) A 317} 7Hsske] vl e 2] #H(200) 2]
o) % X 7} 7}5st

[72] | B 2] #(200) &2 vl e 2]
sl Aol F A= AR dH s

He ol e Y 92 A E A, AVl sk o dE5HE S uiHH SR AR A

‘Fq X]] HH ] = ‘F M

[73] = & 73 ol HHEM@@OO)Q Holl AiP BE(100)S 1l 1%9_@&1 Hl| E]
2 HS M EE AL XS AY, & 81} o], o] miE g ¥ & A F
(stack) T-Z2E WG o] 7hsatth 53], a1 e 2 & 8l T v
o] 3= -, th st v o] 715 ghuf, *éﬁH AFEE Folal F

o7 :@]—,Q.S]—.r 9}

[74] AiP 552 7|, ’\o}ﬂ 713 el dlv =¥ 5= A1 H A, 7] 713 Aol Al A
= A2 AL R AT A2 H A AV A 02 AA R = AN S EkekaL, A

71 H]—/\]‘T—‘ 71 718 H= 71 du R 9T I AV AR, A

7|33} o] A ¥ o] A= WAL RS EES S olar, Y] AR, AV W
AL 3 7] 718 1A sk Aol ahu o] o] A A RS 23 4 9l
A71 Al A A2 vl 2] 2] A (Battery Management IC, BMIC)& 3 3H5}aL, 47|
A2 AL FAFAFE 9 7 AL, 7] Al AL dloly ddez d

(g, o
i
g .
099
p‘L
k1
fu
hus)
=
i
)
%



PCT/KR2023/019617

WO 2024/128642

s

J| o] 3 & BMIC

[e)
+

=l

,

D

Sl

[75]

],

5

EREEEEE

of 28727} Tbe

s
ol

i e

[

=

(s}

23!

Fubo] 214 o of

e Aol s
A< ohe}. vl t,

o]
1
=}

3|

1 A] ol <l

7} 2

T
T .

Futel A AT ol

D

B, = A

CEERRE

Aol 2]

T
T .

o=

oyl =

==
(o)

=

A
-

=7

A el

SRl

[e)

9ol vhep} glon], 9}



10

WO 2024/128642 PCT/KR2023/019617

a1

[7d - 2]

[ 3]

[T 4]

[ 5]

[ 6]

(7478 7]

[ 8]

4% 9]

[7d-7-8F 10]

Al 16“’1 017\1,

A7) HEA} R

A7) 713 ]73301 A = WAL Y s 235 AP B E.
A2akel 9lef A,

7] AR,

7] AL E%Jr A7) 713-& A A= Aol S o] o] XA HRE X
Shshi= AP &

Al13}el MOV%

271 Al F A B 2] #2] ] (Battery Management IC, BMIC)S- £ 3}5}
al,

71 A2 JAANL FAFNH & 3= AP 2 E.

A1kl Ao A,

A7 Al A AL ol g o= FAE = AP EE.

Al 1gkel 9hof A,

871 AL AT 7] A2 JAE 7] 78] ek o 2 Aol it
7F QLW = AP B E

Aloatoll Aol A,

71 Al ?J‘)ﬂﬂr”ﬂ Xﬂ 2 | Alo] QB3 x = 73k & ol vl %] ¥ = 2}
TS sk AP &

A7l 9ol A,

A7 A2 HA AT Z7) 7] A SE A7 Ao R Ak vl ok(ViayE
X518l = AP BB

Al 18}el] A oA,

A7 AL A A 9 #-E uhe} A7) 7] dehilr o R Ay = A
& EeshE AP BE

Bl 2] A= 45}0}: HHEW/]

71 vl E ] ol 4=y of ”7 | el 2] Aol F2h& Alofstar, wiE 2 Al
of Lo} FAE sk Al BE; E

A7 Al 'S EAE S A7 ME g 2S Aot wiE YA o &
¥ sbalal,



11
WO 2024/128642 PCT/KR2023/019617

A7 A ZEES ALY WA AT T of - 3 o] AiP B S 238
AE 2] k) Al 2~ H]



1/4

WO 2024/128642 PCT/KR2023/019617

[5=1]

162 130 /ﬂ/ 161
1 / 4

D D 110

[ iz s i i iy

120 150

140

151

00 DD[]?A]D

IRIRIRININARINY
00000000

00000000




2/4

WO 2024/128642 PCT/KR2023/019617
[5=3]
15
11 13
annononnn
- ]
gq —=—==—=-=- 2
= | 1 B
[ R 1 =
g | ]
- I I ]
- _——— ]
- ]
UUUUUUUU\\
\
12
14
[5=4]
100
140

J ./

171
110

T

I&\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\N

§

120 150

173 172



3/4

WO 2024/128642 PCT/KR2023/019617
[5=5]
420
410 /
]
[ -
i 421 422
B [ I |
AAL A A &84 AAARX AL AKAS
I YYYYVYYY YYYYYYYYY YYY
B | \ 1 | \ |
H 431 432
_|_
430
[5-6]
20

————————————————

————————————————

77777777777777777777777777777777




4/4

WO 2024/128642 PCT/KR2023/019617
7]
200
100
dF o L~ too
[T — 200

______

[

______

[ ——

______




INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2023/019617

A. CLASSIFICATION OF SUBJECT MATTER

HO1Q 1/38(2006.01)i; HO1Q 1/32(2006.01)i; HO1Q 1/52(2006.01)i; HOIM 10/42(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

HO01Q 1/38(2006.01); B60L 3/00(2006.01); B60L 58/27(201

Minimum documentation searched (classification system followed by classification symbols)

9.01); HOIL 23/552(2006.01); HO1L 23/66(2006.01);

HO1L 25/16(2006.01); HO1Q 9/04(2006.01); HOSK 1/02(2006.01); HO5K 1/11(2006.01)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Korean utility models and applications for utility models: IPC as above
Japanese utility models and applications for utility models: IPC as above

eKOMPASS (KIPO internal) & keywords: 7| (substrate),
(Antenna in Package module)

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

o ] = (embedded), 3 Al(chip set), W AH(radiation), AiP 2E

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

EP 3745457 A1 (MEDIATEK INC.) 02 December 2020 (2020-12-02)

X See paragraphs [0007] and [0031]-[0066]; claim 1; and figures 1-6 and 12-15. 1-9

10

KR 10-2457327 B1 (RISESUN MENGGULI NEW ENERGY SCIENCE & TECHNOLOGY CO., LTD.)
20 October 2022 (2022-10-20)

Y See claims 1 and 7; and figure 1. 10
KR 10-2018-0122286 A (AMOTECH CO., LTD.) 12 November 2018 (2018-11-12)

A See claim 1; and figures 1-4. 1-10
KR 10-2019-0043328 A (SAMSUNG ELECTRONICS CO., LTD. et al.) 26 April 2019 (2019-04-26)

A See paragraphs [0025]-[0037]; and figure 1. 1-10

Further documents are listed in the continuation of Box C.

See patent family annex.

Special categories of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance

document cited by the applicant in the international application
earlier application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or other
means

document published prior to the international filing date but later than
the priority date claimed

«1> later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

«X” document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step

when the document is taken alone

> document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

> document member of the same patent family

Date of the actual completion of the international search

18 March 2024

Date of mailing of the international search report

19 March 2024

Name and mailing address of the [SA/KR

Korean Intellectual Property Office
Government Complex-Daejeon Building 4, 189 Cheongsa-
ro, Seo-gu, Daejeon 35208

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2022)




INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2023/019617

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

KR 10-2021-0156072 A (SAMSUNG ELECTRONICS CO., LTD.) 24 December 2021 (2021-12-24)
A See claims 1-6; and figures 5-6. 1-10

Form PCT/ISA/210 (second sheet) (July 2022)



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/KR2023/019617
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
EP 3745457 Al 02 December 2020 CN 109449141 A 08 March 2019
CN 112018101 A 01 December 2020
CN 112018101 B 03 February 2023
CN 115831953 A 21 March 2023
EP 3413347 Al 12 December 2018
™ 201903994 A 16 January 2019
™ 202044504 A 01 December 2020
™ 1723885 B 01 April 2021
us 10847869 B2 24 November 2020
uUs 11509038 B2 22 November 2022
us 11721882 B2 08 August 2023
uUs 2018-0358685 Al 13 December 2018
uUs 2020-0303806 Al 24 September 2020
us 2021-0036405 Al 04 February 2021
us 2023-0039444 Al 09 February 2023
KR 10-2457327 Bl 20 October 2022 CN 111216600 A 02 June 2020
EP 3686051 Al 29 July 2020
EP 3686051 A4 13 January 2021
JP 2021-510289 A 15 April 2021
JP 7130036 B2 02 September 2022
KR 10-2020-0066618 A 10 June 2020
us 2021-0323442 Al 21 October 2021
WO 2020-107507 Al 04 June 2020
KR 10-2018-0122286 A 12 November 2018 CN 110731032 A 24 January 2020
CN 110731032 B 29 October 2021
EP 3621153 Al 11 March 2020
EP 3621153 A4 20 January 2021
EP 3621153 Bl 09 November 2022
JP 2020-521356 A 16 July 2020
JP 7053669 B2 12 April 2022
KR 10-2020676  B1 11 September 2019
us 11251538 B2 15 February 2022
uUs 2021-0305719 Al 30 September 2021
WO 2018-203640 Al 08 November 2018
KR 10-2019-0043328 A 26 April 2019 KR 10-2362243 Bl 11 February 2022
us 11357099 B2 07 June 2022
us 2020-0245450 Al 30 July 2020
WO 2019-078408 Al 25 April 2019
KR 10-2021-0156072 A 24 December 2021 ™ 202201704 A 01 January 2022
us 11626373 B2 11 April 2023
us 2021-0398924 Al 23 December 2021
us 2023-0215824 Al 06 July 2023

Form PCT/ISA/210 (patent family annex) (July 2022)




F A ZALR I A A YW B
PCT/KR2023/019617
A. o o] £31E 7| &2 F(FAEFH EFIPC)Y)
HO01Q 1/38(2006.01)i; HO1Q 1/32(2006.01)i; HO1Q 1/52(2006.01)i; HO1M 10/42(2006.01)i
B. ZAME &of
XA H AT HFAESE/HE 714D
HO1Q 1/38(2006.01); B60L 3/00(2006.01); B60L 58/27(2019.01); HO1L. 23/552(2006.01); HOIL 23/66(2006.01);
HO1L 25/16(2006.01); HO1Q 9/04(2006.01); HO5SK 1/02(2006.01); HO3K 1/11(2006.01)
ZALE 7w okl fate HAwd o] 9o £
s EA 8T B Sk F A B AIME L AL FH AE g el 71 A" IPC
YEFEALANTHE D AEFINHLAMF K AL H AT e 7] A E [PC
T A ZALel o] 8- A4 do] e u o] A(dl o] H wo] Ao WA B A M3 s A5
eKOMPASS(E5-3] 4 W5 AAA 2" & 7] 9= 7] F(substrate), 2 ¥ T] = (embedded), # 4l(chip set), ¥ AH(radiation),
AiP X5 (Antenna in Package module)
C. Gl
FHe| L] # Sdd 2 3= FAEIE s Al 71 A = ATg
EP 3745457 Al (MEDIATEK INC.) 2020.12.02
X w2} [0007], [0031]-[0066]; 73 1; 2 =W 1-6, 12-15 1-9
Y 10
KR 10-2457327 Bl (o] 24 &= 7 ol v %] Alo]al 2~ & Bl A 2X] 3y gn|E =)
2022.10.20
Y zi-lial—l 7; m l:\ﬂl 10
KR 10-2018-0122286 A (2] 3] A} o} ZLEN) 2018.11.12
A A7g L 5 14 1-10
KR 10-2019-0043328 A (A4 25241 3] A} 5) 2019.04.26
A 2} [0025]-[0037]; B %= 1 1-10
KR 10-2021-0156072 A (474 A =2} 521 3] Ah) 2021.12.24
A A8 1-6; R =W 5-6 1-10
=5l 3o o 71AE ] 9l YL Es| o] Bl BA 2 F23AA 0
57t 240 yell 714 o] el )& 55jol what M AE BN S
gy T ale] ki
AT EuE 3t om Holt A N EFEE T FAEAD Er A Fo| TR ERow, FA)
gl Rkt AZatx) o o] 7 27t H e fEy o] 28 ]38l
DB FAE AN F000] AL T L Sal 28 &4
B mAE FUAEE SRS 7P FATUL 0 2w o] e w9 oY A Shnos Yoy B
o1l & Ee 5wl AgpA QR 0] Qi Ao R Bt
w07 = BhE BE] mmEs ThE Q1R ELE 9 - I =
v %vl:jﬁzj ;c_ ﬂi}] Tlr‘(—o]‘%r‘iz_tm ;\]]):‘};_ w7 %::L;o% “yr EWghAdo] gle 7 g o] sl o] de] thE
olag) Ba B s TRt 492 2 23] Fxtel Al 2P A5
cot HrE @ AnAyg AR R
07 FF AN, ALE, AN B lE SE A F e i B prE e dngol st Ao s
P A o) o] FAHY O FAENY o) Alel] FE wy & TARHSFAT A Hohe I
A ZA Y] AlA EY = A FEARR AT bl
2024303218 (18.03.2024) 2024303219 (19.03.2024)
ISA/KR®| 7 5 -9 52 Al AT
el = 55 A
(35208) T A F G A AT JALZ 189, 4% (TAHE, 714
AEHHAD
M~ H 5 +82-42-481-8578 A 3} H 5. +82-42-481-8364

XA PCT/ISA/210 (- A 27y (202213 78)




= A Z AR A ZAEAHD
PSES AT AR

PCT/KR2023/019617
i z 7 e z 7

EP 3745457 Al 2020/12/02 CN 109449141 A 2019/03/08
CN 112018101 A 2020/12/01

CN 112018101 B 2023/02/03

CN 115831953 A 2023/03/21

EP 3413347 Al 2018/12/12

TW 201903994 A 2019/01/16

TW 202044504 A 2020/12/01

TW 1723885 B 2021/04/01

US 10847869 B2 2020/11/24

US 11509038 B2 2022/11/22

US 11721882 B2 2023/08/08

US 2018-0358685 Al 2018/12/13

US 2020-0303806 Al 2020/09/24

US 2021-0036405 Al 2021/02/04

US 2023-0039444 A1l 2023/02/09

KR 10-2457327 B1 2022/10/20 CN 111216600 A 2020/06/02
EP 3686051 Al 2020/07/29

EP 3686051 A4 2021/01/13

JP 2021-510289 A 2021/04/15

JP 7130036 B2 2022/09/02

KR 10-2020-0066618 A 2020/06/10

US 2021-0323442 Al 2021/10/21

WO 2020-107507 Al 2020/06/04

KR 10-2018-0122286 A 2018/11/12 CN 110731032 A 2020/01/24
CN 110731032 B 2021/10/29

EP 3621153 Al 2020/03/11

EP 3621153 A4 2021/01/20

EP 3621153 B1 2022/11/09

JP 2020-521356 A 2020/07/16

JP 7053669 B2 2022/04/12

KR 10-2020676 B1 2019/09/11

US 11251538 B2 2022/02/15

US 2021-0305719 Al 2021/09/30

WO 2018-203640 Al 2018/11/08

KR 10-2019-0043328 A 2019/04/26 KR 10-2362243 B1 2022/02/11
US 11357099 B2 2022/06/07

US 2020-0245450 A1l 2020/07/30

WO 2019-078408 Al 2019/04/25

KR 10-2021-0156072 A 2021/12/24 TW 202201704 A 2022/01/01
US 11626373 B2 2023/04/11

US 2021-0398924 A1l 2021/12/23

US 2023-0215824 Al 2023/07/06

A2 PCT/ISA210 (H]-8-5-3] F=7F8-#]) (2022 79)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - claims
	Page 12 - claims
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - wo-search-report
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report

