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1011, 1021 ... In-Band

$1010 ... Negotiation

$1020 ... Extended Status Exchange
$1021 ... Dynamic Information

$1030 ... FO Detect

$1040 ... Authentication Exchange
$1041, $1042 ... Certification Information
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BB ... Power Transfer

(57) Abstract: A wireless power transmitter, according to one embodiment
of the present specification, comprises: a power converter that transmits wire-
less power to a wireless power receiver and transmits the wireless power to
the wireless power receiver by means of magnetic coupling with the wireless
power receiver at an operating frequency, and a controller that communicates
with the wireless power receiver and controls the transmission of the wireless
power by using at least one of in-band communication using the operating
frequency and out-band communication using a frequency other than the op-
erating frequency, wherein the controller: transmits and receives a message to
and from the wireless power receiver by using both the in-band communica-
tion and the out-band communication, wherein the controller transmits and re-
ceives a message related to detection of foreign substances between the wire-
less power receiver and the power converter by using the in-band communica-
tion, and transmits and receives an authentication related message to and from
the wireless power receiver by using the out-band communication.
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AJAAF #| Al star, 1 D=9 449 Y E(upper nibble)<> H] o] 4| ¥ (major
version)2 A A|3}aL &%) Y E-(lower nibble)<= 7}o| 1 H A (minor version)&
A A g} gk L watd £ ol Bl TS A A= E G o g

loje 8 22 E o A9 PCE PC-1, B4 ZEEF/MA 2 1B, 54 T35
87~205kHz 0. & A o] & 5= 9l om, of Z ] A o] A o] A &= ARGA} =59
2hgah= Aoj e & 717] ol EAT 2

Fedrd@Entd 229 A B xad v rad g oy
ZR2IHES A WA Aln 222 ARkgl o] xdE 4 9lom, WPC 74 Z
Aol o) wha} A 2& Z o] 2Ty A E = 9t

ol ¢} ol xR o] Holx= A5, T4 A AEFAA 7} A4l FA g
2o 5 A Fa1A o gl ARt del Aoz e FA1S et
Hup kg o g AE Falo] 7hgsie), Eak 4 e A Edx] o] Hwtol
Fol 53, 33o] Brbegh T4 Ae A A 2] HE FA418 A E35HA] A
Ylog BA A AR 9] v 9o Fol &tk au A e

'Eakd =29 9] PCl2 PCOE 7|HH o2 OB -2 A8 4 &4
Abggto M HojE = 9lo A 5 Zgdo 49 PCl ' BHlY 2ol
Wed] WA R o mA gl & vk B3 AR A= g TR I
T FAE HHoR Go|H Yo, FFo= AR GgE 22 gt T34
FAWGo R vl wAE 4 gy B Ae AR Em T A
TG = T ke WAl & a2l o] 22 E g Aol Al 4EE S ok

AFA 558 4 A8 A 4-2d%] & PTU(power transmitting circuit)©] 2} 2 8} 1,
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T e 24174 X1 & PRU(power receiving circuit)©] 2f & 8}, PTUS 3% 17}
2ol tharo] Fef A ¥ E 4L, PRUE ¥29F ¢o] t9] 7he| g &
e
[84] [3£1]
PTU P A4 7HE 3] A9 241G (A 95= A 7]
NrE A H a3
Class 1 2W Ix 7Fe a1 e 1 Ix 7Hel a1 1
Class 2 10W Ix 7FE| 31e] 3 2x 7FH a1 2
Class 3 16W Ix 7FE|51e] 4 2x 7FH| a1 3
Class 4 33W Ix 7FE| 31 5 3x 7FE|31¢] 3
Class 5 50W Ix 7FE 322] 6 4x 7HH 312 3
Class 6 T0W Ix 7FE| 31 7 5x 7FE|31e] 3
[85] [3£2]
PRU Prx_our_max Al o E Aol A
Category 1 TBD SFE2FEA
Category 2 3.5W 3] X &
Category 3 6.5W 2uLEFE
Category 4 13W HEH, &3
Category 5 25W 22 Z Y YE
Category 6 37.5W Ak e
Category 7 S0W 7HA
[86] E oA ef o], ;2= n PTUS] H 9 9 A 5 (capability)> 3 &

[87]
[88]

[89]

F W29 P nouax FHB T A 714 vk PRUE 89 7] L] ol A
J M| ¥ (specified) A= Ko} o] 2 A8 S Eojd(draw) 7= LT}

5 4ats UFE A oo up2 FA4 A8 A A aEe] B ol
T 4aE Fxetd, T A" A A 2102 FASE AHE FAlEhE
Zuked 7] 7] (Mobile Device)(450) 2 FA 02 A &S FAl6k= Hjo] 2~
Z~H] o] M (Base Station)(400)= X33k}
Wo] 2~ e ol A(400)2 F-5 A i 31 A3 S AlFss A2 A
.

Aol & shufeo] FA H e H %A X (power transmitter, 100) 2 Al 228l 3] 2(405)2
5T &S 2= o] ]

=
coil(s)) & &3l A7|4-& AT oM A7 o YA & A e Al a2 HEkeh=
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¥o f
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1S I8 o U
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[91] A7] 1

4 o
N9
o
o
)
o
ot
o
=2
iy
o
N
L
i,
B

PN

L2 aFabg o] A= el 590

(transmitting coil), 1} Z ] (primary

m

-
212
N
<
)
>
K
mO
lo
N
oby
Koo
e

SFE) Y- (primary loop antenna) 5 .2

rS
ol
)
=
3
=
<z
£
=
(@
&
oe
N
Y
M
I

=Y 5 vk d 23 S 4
core), 22} 9} 91 ¢ (secondary winding), 2
= ¢} QFe| Y(pickup antenna) & &2 =

[92] 271 331 A g o] §ah= Aol =
SHel vkl 22F 3% QEE|VE B2 Al
ARAEE oz £ T8 4 4 Aok o
T Zd o Y 2ok A A B o T A E 220
EREETEE e E i S UL
3)

th. 5o = #H ko] E s of(ferrite core)?f &> & 8] 49l o} T4l Fo(air

s

(receiving coil), 2%} T ] (secondary

(o

KoM
E

]_

Wi

¢FEl Lt (secondary loop antenna),

2
m\-(_'(l —_ [‘UE
O >
3
£
ot
=,
0,
T,

core)E X &t 4= Q.

[93] 12} 5% Qb v9f 22F & %1 QbH|VE 2Ho] o %] 52 27 -3 A=
ol o] Fol A g At Xl Aol sk T QbE| Lkl A T Fahol
otz 2 o] HAS w F=9fo) vE & HH YT A A sk A5, &
S HH YT A R AZSH E o] FX Qe ALolo A 2 59 oA
Aol dojifi= A& o ghr}. 124 331 Qbel| v} 22F &% QFE| Y Qe
Atolell A &3l Fatapel e Fahiz Ap7] o] WSk, 144 3% Qbe| Lk} 234
32 REEIU7 A & g3l ehE o] A E an, o] of) uhah ARkA Q1 A5 12}
321 gHe Vel A A & Ap 7] Aol Ap g o w2 ALY = 7 9-of] Bl 8l Kot
2 8523 T3 e Y-S el Aol HEEY, w12 X
Ot UR2HE 22 37 otefol] 32 8= olUA| 7} AeE 4= ) #17]
FE A& A7) F2 A I f AN A E 9oy o] wol = 2] Ao
Fat7t X Fatd oot glok Al A7) f i A el A = 1A 2 i)
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[94]

[95]

[96]

[97]

[98]

[99]

[100]

27 g TABhz T3 2] Yol AR X gke] Ao vl $-
L

ot Al A E AEEA(100)3= FA1 FEIVE H
o S A QEE L= A1 Sl o199 FAl A el o & o] &8t
FAE Ak ol & Bol, T4 eEILE gho] 3ol (Wi-Fi),

52~ (Bluetooth), & F522 LE, A H|(ZigBee), NFC 52| T4l AT & 541

A EE 3212002 T A H 74l R (20009 BEE S0 5 9T
TAZES 3212002 1B §4 BFE £ 0B 52 BFE 7 Aol = s
>3 o 3l

B 24l X532 54 Fas S TR o AV 9E o] §5te] AEE
ST G0l 2 Fol, B EE 3212002 FAAAY A F4
Fatgrol] T4l AHE Aol 12 ZA e Tl AFshrv = A HIF R 52
T E 1A 2L S Tl AT RN Qs TG AT 4 T ol

o]z Y14 H o] (BPSK: binary phase shift keying), -3}~ ¥ ©](FSK: Frequency

Shift Keying) B+ %1 2% 3H o] (ASK: amplitude shift keying) & 2] H 3= w2 7}

]l A 2~ (Manchester) 2% L= W Al &2 &7 & (NZR-L: non-return-to-zero

level) % &9 3% W2 o] &8t 27| vtol] ARE Tt ARI} 1

A719kE #2145t o] 2] g IB SIS o] &3 SA/ZIEE 3 2 (12002

T kbps?] ol B AEFEE 5= v o] o] == A Y7HA ARE F40FE 5 AT
OB 54l &2 54 ¢tHUE S8 of2-il= 345 38 5 Qv d &

Eol, AU EE 3212002 A8 B4 REZ AFE 5 ok 2 A8 B4

Y E9 o 2= 9ol g ol(Wi-Fi), &FF2(Bluetooth), &F52= LE,

28] (ZigBee), NFC 52| S B 50| 3t}

TAAEE 321200 74 A AF FA (10009 AubH Q] F2& Ao
T A SN EE 3 2(120)F A BH ] kR A HE sk, 74
AEAE FR100)9] 74 2425 AT 2

53
ENAEE 3 2(12002 st=9o], AZE o] iz o] 5 9] %3S o] -&3}9]
AFEHY ol9} fALg A2 A E o) stedlofd oz BAZIES
3 212002 A/ A2 N EE A she] Ao} V15 & Fehs WA IR FER
ATE o, AXZEYo]H o R = FE o] 4l BA/AEE 3| 2 (12002
TEA 7= 2209 PR ATE 5 ok

TR EE 3] 2(120)2 52 321 E(operating point) & 71 E

il
st
o
[l
%
ofy
r>~

=

Alo] £ (duty cycle), 7El B](duty ratio) ¥ &} 2 Z-9o] 23} o) gl = o s}
A EE B R1200 FI(EE 94, FE Al E, FEIW] R A x
F Aoy shtg 2dste] £ YL AEE 5

g =
= -

=3
FA2(100)+= 4%t A& T8k, F4 A
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[103]

[104]

[105]

[106]

[107]

[108]

[109]
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+ 22} A (Secondary Coil)S =

(power receiver, 200)2} 4 1 5 41741 (200) A 21 ¥
ol 24 ar 7] 7] o) F5ahE H-8hload, 455)S &3

F2](200)= A ¥ = ¢ 3] Z(power pick-up circuit, 210) 2

E % 3] 2 (communications & control circuit, 220)-S X3+ 4= ). A=

S| 221002 24} LA & B3l A AE S Falste] A7) oy x| =2 wgkst

CAE 9] 3221002 22 LA T3 o= w =
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™

Z~(Bluetooth), £ F52x LE, A H|(ZigBee), NFC 52| Al AT &
2= o]ﬂz
EF 3222002 F4 A8 AE A (10002 AHE F574F 5 Ao

3222002 IB 54 B E Fi= 0B 52 BE 5 oy U E

ofy Al oft H
4y ez
> m

o
r,
M

o
_1
4

X
m
o, M

o
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o
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of

>

4 Foker shs A oHE ol Sste] AR g

CE B, BRI EE 3] 222002 A7 o]l ARE Ao 23}
q =2
o

It o y

ofy yo Mn
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E & 4 i
o

ol
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A Hoop R of
e Hy ook
wdh o 2 oft ud
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Q‘L
N
<
4 "

= AR

ye 4= gt} ol wf, o] X 9]/ A o] (BPSK: binary

phase shift keying), =3} ¥H ©](FSK: Frequency Shift Keying) = %1%

H o] (ASK: amplitude shift keying) & ¢ ¥ & 2] 7} W 4] 2~ E] (Manchester) 5%
PARS

T = AR B9 2 (NZR-L: non-return-to-zero level) 29 52 7 2

o|-gsto] A7|gtel]l A HE WAV AR @ A9 E S| A 5= Q) o] ¢ g
IB 5418 o] &3 S A/AEE 3] 2(220)2 = kbps2] o) AEH = 4
H g of o] 2= A7t FRE S5213 F Ql

OB T2 &5 32 bElUE Faf of -l = B4l 33 5 gt} o &
Zo], BA/ZIE R 3222002 2 AE B2 BEE A3E 5 A

78] T4 BE5 9 o 3= ofo] gtol(Wi-Fi), & FFZx(Bluetooth), E-FF2=
LE, 2 H](ZigBee), NFC 52| 54l EFo] qlth

T EF 3 222002 74 Ae 74 4X(200)0] AREA QL F A& Ao e
T Utk FAAER 3222002 4F AR A4 E Al & g star, 4
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[110]

[111]

[112]

[113]

[114]

[115]

[116]

[117]

[118]

[119]

[120
[121
[122
[123
[124

—t e e e

14

A 220009 28 8A8E Aol 5= 9l
SR EE 3] 2(220)2 st=4o], AZE Qo] 5
AFE U ol 9} FASE A& FAE = Y stEgolH o2 EAAES

32 0)e A7 49 AEE Aelste] Aof 75 FAshs A o Foj
ATE 5 9o, 2xEYo oz ol 4ol FARES 32 (220)S

TEA 7= T2 U E ATE 5 3

EAZEE 32 (1207 A7 ES 3 2(220)0] OB £A ZF £ 277
AN BEEIZN EFFEAEE EFF A LEY A5, BANEE 3212007
AR EE 3| 22202 247 & 4bs)} 22 B4l ol 7| HIA &2 - o] F2FE 5
=y

T 4be= B A A e A A7 A EE = B
o} 7] 8] A (Architecture) 2] 4 o & L EFH o)t}

T 4bE F b, & 4b9] (a)= GATTE A Y= & F 5% 2 BR(Basic
Rate)/EDR(Enhanced Data Rate)®] X 2 E & »~Elo] & o & e, (b)=
B 252 LE(Low Energy)d] Z2EF 28] o of & eIt}

TA A2, 5 4b9] (a)ol] Al E vlef o], 5552~ BR/EDR L2 E &
~He 5 ~E ZIE S Q1E 3 o] 2~ (Host Controller Interface, HCI, 18)%

720 2 Aol A E Z 2] 28 (Controller stack, 460)3} 32| & ~E A~ Bl (Host

Stack, 470)2 ¥+ = ¢)

iE ot offt

FUE

N

==
=TT

A7 ZAE i‘i”,(‘t T OAE HE)470)2 24GHzS] EFEF AN E B
A FA W EFF2 RS ALY =48] At } Aol &
wstn], A7) ﬂE%Fﬂ B460)> BT BETG AAH ] BFEAEES
Ao} stal & 2g =3 gk

271 Z2AE 2~¥(470)2 BR/EDR PHY #%(12), BR/EDR Baseband A &(14),

‘%] A vy A A5 (Link Manager, 16)-2 3 ¢& 4= 2l )
¢7] BR/EDR PHY 7% (12)> 2.4GHz T4 AN 2 & S48 AFo R,

GFSK (Gaussian Frequency Shift Keying) modulatione A}-83F= 74 -9- 79 71| ¢] RF
A € = hopping 3t] HlolEH & A5 = Ut

7] BR/EDR Baseband 7] 5 (14)-2 Digital Signal-= % %3}
%% 14008 hopping 8= A Al A 2~E A b, Z- A
slot2 7 %3ty

271 ® A v Y A Al S(16)-2 LMP(Link Manager Protocol)2 283} Bluetooth
Connection®] I HF2 Q1 & 2H(link setup, control, security)-=- A o -t}

371 WA YA AlF16) of el 9 2 7]L° TP 5 A

- ACL/SCO logical transport, logical link setup % control-s §+t},

- Detach: connections 5 &8}, T o] §-5 At tlufo] 2o A e F o

- Power control % Role switchE 3t}

- Security(authentication, pairing, encryption) 7| 52 53 gt}
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[125]

[126]

[127]

[128]

[129]

[130]

[131]

[132]

[133]

[134]

[135]

[136]

[137]

15

A7 TRE AEEH AHH ol & A5 (18)-> Host X5 3 Controller F-&
Alol 2] Q18] 7] o] 2= A&l Host 7} command®} Datas Controllerel] A| A| -3} Al
31, Controller7} event®} DataE Hostoll A Al &3 4= 1 &5 &l =T},

/\]—7] SAE /\Eﬂ(IIL‘ SAE U-g, 20)9_ l-:;l/] ‘%]EL ;q 01 1) xJ 0
X 2 ES(L2CAP, 21), $4 X 2 & S (Protocol, 22), 4 HF =4 3 & 1} 2 (Generic
Attribute Profile, GATT, 23), & HF A & 3Z & 3} A (Generic Access Profile, GAP, 24),
BR/EDR = 2 3}21(25)S ¥ 830}

SRS ERER EE T 2
¥ radd A HelH & AFstr] '&3}‘%91 %k‘%}% 'H%—i% A

371 L2CAPQR1)2 EF5F 2 A9 ol A Al gshiz the 22 &3
= % HE] 2 9 (multiplexing) & 5~ )

522 BR/EDR 2| L2CAPol| 4| = dynamic #l| 9 A}-8-3}, protocol service
multiplexer, retransmission, streaming mode & *] 93} 31, Segmentation %
reassembly, per-channel flow control, error control< A| 3§t}

7] AR &4 R 9QA(GATT, 23)2 A H| =59 74 Aol 7] 44
ZREZ22)0] DA o) EHE=AE A= TREZEA §4 715 5
Att d & 5o, A7l duk A4 T2 3A((23)& ATT A E0] L2
MUl 252 3 273 =AE A ES 24 7He & o oL, ARl 253
AAR S HYES =S 4 7S 5

whehA, 7] ARE S4] Z29p(23) B A %—*ﬁ, T REI(ATT, 22)&
tupo] 2= of Aej e} Mu| 25& dWstal, 53 5o A& of ¥ A B ¥
olEo] oj@ A o] &H=AE Aty flste], 5 =& A 5

A7) g4 =2 EF(22) 2 47| BRIEDR Z 231U (25)2 5 F E 2~ BR/IEDRE
o 8- 5Fi= A ] Z(profile)®] A o] L o] & H]o] ¥l & 31 W] 9| & application
TR g Aolshy, A7] duk 2 3 2 31 (Generic Access Profile, GAP,
24)8 Hupol 2 A A, W Heot 2 Ao ek

5 4b9] (b)ell Al ve} o], EFF 2 LE TREF AEE Bro|R] o]
T3 TR Qe o] 25 A3t s T2 7 A EEY
Z~ Bl (Controller stack, 480)3} 319 " (high level) H 0| H & A ]} 5 &2} 7}t
T 2~E ~El(Host stack, 490)-& X 38U}

WA, AERY 2@ BFFA FUGAE ¥
A% Fol, mhol 2Lz x g Al o} L& LAl Tulo]
=2 BES ol gate] T & glr.

TAE 2E(490)> ZRAA g el A AsH = 059 A-EA, = 08
el 7] X (package)e] 128 2 A (instantiation) .= A & = 5= §J

QA Bl A, AES Y 28 L FAE 2Ee RN BE o] FAF
sz 2 A A tlufo] 2 Aol A 2FE = Al 2= 9lt).

A7 AEF ] ~8(480)-2> =] 75 (Physical Layer, PHY, 32), ¥ =1
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[138]

[139]

[140]

[141]

[142]

[143]

[144]

[145]

[146]

[147]

[148]

16

dl o] o] (Link Layer, 34) 2@ &~ E Z1EZ 2 <1 | o] 2~(Host Controller Interface,
36)8 E3Herh

71 =2 ASPHY, F4 $574 2, 32)2 2.4 GHz A4 A2 & Spalshs
A5 2. 2 GFSK (Gaussian Frequency Shift Keying) modulation¥} 40 7l 2] RF
g =2 A # frequency hopping 71'H & A&,

EF5 2 78 AFstAY FalshE 93-S ok 7] H A ol
370¢] Advertising 2l 'd-& ©]-8-3}9] Advertising, Scanning 7] 5-& =3 $F $-j|
tlutol 2 2k A4 & A48t aL, 3770 Data A 2 53 = T 257bytes 2] Tl o] E
)7l & Fa1 W= 7] 5 A Fskt)

A7) T2AE 2E2 GAP(Generic Access Profile, 40), =] 2] ¥ = Alo] 2 2%
I 2 B F(L2CAP, 41), B9t v 1] #] (Security Manager, SM, 42), <-4
3 T & Z(Attribute Protocol, ATT, 440), Qv+ &4 3 72 9} 2 (Generic Attribute
Profile, GATT, 44), Y4+ %+ 3 & 9} 2 (Generic Access Profile, 25), LT
R AE6)S A Uk vheh Y] S AE 2H(490) o] Bl 0w
SANA = GG TrESZE D TaqdE5S £9S )

SRE B2 [2CAPS AFE5to] BF5F2 Aol A A& sk thFst
IR EF 2 54 U5 3 (multiplexing) 2HC

W #], L2CAP(Logical Link Control and Adaptation Protocol, 41)~= 54 Eii—g

E= 2o tlolH & AEsty] 9 shvte] i A E S AT
A
7] L2CAPU DS 9 Als ZREESE Alo]oA] dlo|E &
U= 3H(multiplex)3Fal, 7] 7] X (package) & S ¥ T(segment) 2
A % H(reassemble)skal, HE| 7| 2 E o8] $4& defst s &2 7he g 4
o]

4

EF 52 LE oA +=3711¢] 317 A (signaling CHS 93l 171, Security
ManagerE 98l 17}, Attribute protocol-s 98l 171)S 7] 24 0 & A}-8-gtrY,
2e]aL, E Qo et A Ad S AR I QLT

HhH  BR/EDR(Basic Rate/Enhanced Data Rate)ol| A= 521 A& 7| -4 o5
A}-8-3} 1, protocol service multiplexer, retransmission, streaming mode ‘&5
| gk},

SM(Security Manager, 42)-> HHlo] =& Q15311 7] -4l (key distribution) &
Algatr] 9k ZEEZo|t

ATT(Attribute Protocol, 43):= 4] B]-Z &} o] 1 E(Server-Client) “7- 2 & 2 Tf
tluto] 2 9] o) B & A2at] A gk 22 ol gkt ATTol = oF 2 9] 6714 9
H Al A -3 (Request, Response, Command, Notification, Indication, Confirmation)©]
AN

® Request 2 Response M A| A]: Request M| A] A= £ e} o] A E t]n}lo] 2of A
MY Hutel 22 5 AR 9% @AY a17] 9§ w] Al %] o], Response
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[150]
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[154]
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[157]
[158]

[159]

[160
[161
[162
[163
[164
[165

e e b e

17
W A] 2] = Request H A A] of] T &F &5 W] A] 2] 24, A B t]u}o] 2o A
ol A E tnlo)l AE ASstE £ 2 AT 5= 9= WA A& Tt
® Command " A| A]: £ &}0] tjafo] 2o A A ¥ Hulol 22 2 54

AE
E2e]l WE & A Al ety] 8l AE k= WA A2, M8 teko] 2= Command
WAl A o] T gt g S Eefo|AE Yol 22 AFsHA| o

® Notification W] A| A]: A B t]ulo] 2o A Eefo] A E t]ulo] ~= o] H E 53}
Do EXE Q) A4St WA x| 2, Fdfo]d E t]8lo] 2~ 3= Notification
H| Al AT o] T gk Sl H A A B A H Hufe] 22 A EEHA] =T

@ Indication %2 Confirm WA A]: A/ ¥ t]d}o] 2o A Eeflo] A E t]ulo] A7
oM E T3 e FXE &l A$-sli= WA A &, Notification W A| A &}= &
Zd}o] 9l E tnfo] A= Indication M A] A of] off &+ 221 W] A] X|(Confirm
message)E A H tjufo] A= &gk}

WA E ] 4 ZE2EZATT, 43)8 AHE3H= GATT Z2 3t o A 71
tlol e & Al HlolE] Aojel gt 41-& dFato] Eeto|AET} Holy ol &

&3] & 4= A 3P, UUIDE o] 83k A8 248 &4 (Characteristic) 4k-2
A% bS5 o)

A7) Ak 3 Z 29 U(GAP, 45)2 EFF A LE 7 =2 da AEA =
AZo 2, EFF2LE Yulo] AE 7He] 5418 ek Jat Ae HE] 2]
250l oW A oy =R & A ofsl=d] AFE-HT.

wol A7) Lk 2 3 2 0l (45)2 tlufol &~ kA oA A4 2 H ok Aaf

=z

=
By A8 E Y A}R A A AT Al ge et s 4ola, 3] o)
< attribute @] type2 g 2] gttt

@ Service: Hl o] B &} #H H behavior?] Z3 0 2 tjnfo] A9 7] B2l F 22
A 9

@ Include: A1 H] 2> Alo] o] #A & A 9

® Characteristics: A 8] Z~ol| 4] AF-8-%] 3= data 3t

@ Behavior: UUID(Universal Unique Identifier, value type)Z “d 2| ¥ #7357}

0l 9O 2= 0l X
TIE T M -—L/H

27 LE Z 2519 (46)2 GATTOl &4 S 7HA 3= profile 2 F2 &7 5~
LE t]dlo] 2o A8}, LE Z 231U (46)2 o & &4, Battery, Time, FindMe,
Proximity, Time 5-©] 218 4~ 91. 2™, GATT-based Profiles2] -] % <1 1] 8-
sh719} ek,

® Battery: "B ¢] A B 33+ WA

@ Time: A ZF 4 B n 3 W

@ Findi: /1219 T 9 412 4

@ Proximity: W B 2] A B 013} vhH

® Time: A| 7+ 4 H 013+ A

A7 Ak £4) SE 2 9l (GATT, 44)-& M| A5 9 4 Alo] A7) €4

ol

_4
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[166]

[167]

[168]

[169]

[170]

[171]

[172]

[173]

[174]

[175]

[176]

[177]

[178]
[179]

18

ZEEF43)0] o GA o] BH=AE MG TEEZEAN §4 7He T 5
ATh dE Eof, 371 Udut 4 T2 A 442 ATT S 5] ol 9
MUl 252 87 1F3E=AE A RS 52 7he S 7 AL AH A5
AAE EAE= AHe s T4 7t o Uk

whebA], 7] ARk &4 R 4d) B V] &4 EEE*(ATT 43)
tluto] 2o Ay el Mu| 25 AWt
olEo] oju A o] GHE=AE A

olslol| A, &F5F 22 A Z & of 14 X](Bluetooth Low Energy:BLE) 7| % 2]
A xHProcedure) & ol th 3l {Hefs] A B 7] = g,

BLE A Xx}= tjufo] A~ LB &
A 2H(Advertising Procedure), 2=
A 2H(Discovering Procedure), 1
AN

t]ulo] 2 " e ¥ A X} (Device Filtering Procedure)

tlutol ~ HE & A} 74Ei31 /\Eu"ﬂ"i %, Al 4 Sl gk &
T83F= tufol 259 & Fo

EE Hnpol 2ol A g3 =21
AEZY 292 84 & Xd%:g}
aH ]7}€ T AEF A 7 9

aL tjufo] 2 = A7)

3,11\ng = tato]l 2~ A g
AN

047]7‘1 Fal gulo]l 2= Fa oM EE AFshi= =, Fa1 s Fasle=
tjulo]l 25 wahy, 2431 A (Advertiser) B Al 5 8 ¥

270 Huto]l 2= A S Ehi= vlutol &, A7 8 & A St
tafol 25 et}

BLEO A<=, 270 Huto] 27 A 3 a1 sl &&
FAalehE A9, A7 290 Hebol 2= Y] B Hutel 28 A7 Q.
&3l of gt}

shA vk, tluto] 2 HE E A7 AR E o] 270 8% HEol BE g A
A7) 2290 Hupol 2= F o vuto]l AR Y HAFEE Fa gl FAE
T AUtk

Ad 8 HA AL Huto] A~ HE|H A3 ARG E 5 Qv vEek, A 9 F
AN Hufol 2~ e o] ALGH &= HF, A4 833 & FATOEH 7]
A4 e et SHS WET dart glA Ao

331 A 2}(Advertising Procedure)

Farvupo] 2= 4 ff Hnfol A5 R B[ A HEEINAES 55|
A8l Far dAE g

al = o] X
_?43}04, l_:—%;d‘;g_ A}_Q.S]— Ea olq_

=

Mﬁ
Wi

F(Device Filtering Procedure), 3 3L
2:7)d A xH(Scanning Procedure), T] 2~ H &

4 Z}(Connecting Procedure) & 2.2 -2 4

mﬁ
N

-

=

{
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[181]

[182]

[183]

[184]

[185]

[186]

[187]

[188]

[189]

[190]

[191]

[192]

19

o] 71 A, 8] A gFAd o] B 2 = 7] A E(Undirected Advertising):= 574 tlnlo] A&

e B2 2E] ohd A(RE) o] 25 e P (Advertising) o],
& vdfo] 27} 3351 (Advertising) e 2270 (Scan)ste] F7F AR 23 oy A4
o

o] ¢} ] x] 6(; 4] B2 = 7)) 2~ E (Directed advertising) = =41 tlufo] 2=
Tk & 31 (Advertising) 2 2270(Scan)sto] F7F AR Q3 ol 14

o =)0
ALT0 =

S s 28] AA o] 29} HE5-2 A7l B A
A1g ek

iz, 5 s Y3 A g A ¢S S g 2

ﬂﬂ%%fﬂ}ﬂ}tﬂ*”ﬂﬂﬂ SEREH 27 29 ST 5
B vuko] 23z 2l 244 FAF w2 ALY FAT B 2 UL
23, 27 244 A5 lulo] 22 27 2 ol that S A%t

Fu 59 =l

é?%giﬁimﬂti AN =E ARG A} Hl o]
= our o 2 A Al go| g ot}

=
©
Anj
0,
I
T
g
[
=
o
1\1
E
r

! s [e3 =]

a1 gnfo]l = Fa1 (B ‘:7H E) &g A el A /A Huto]l 2= H
Ad 8-S AT 7 vk 7o B a1 vnto]| A7 A Ths s oL oW EE
AR&3FSL AL, ZHA] T uto] A7) vluto]l 2~ e Ao o] HE Y ¥ A
kb, Far Yulol A= F a1 E W3 A4 ¥ (connected mode) &
At} Far gufol 2= A4 B o] %o Al FarE A2 57l

2714 A XHScanning Procedure)

2 & T k= vutol &~ S, A7 tlvtol A= Al B A E S

AR5t A B

B3 vuol 52 RE AR A dolH el AP HE s AES

skl el 2A0d dAE .

270 Hupol A= gar vule] A2 R E 7Rl HolHE 4 shr] e,
P B AES Ed ~7 248 Fa1 vlnfo]l AR AEst), 3a1 t]upo] Al
Far = Ad e Sl 270 vnbol ol 2 F % =71 HolH E
F3Fato] 7] 270 gl tek S Eel 27 S AES

37 2270 2= BLE ] a2 ¥l ol A th& BLE t]ufo] 229F S1A 5= F<t
AREE = QT

ghok A7 tlulo]l A7 HE B AEE = B o HES FAS L, A
QA& MAE 4 9= WA AF B Z(initiator mode)®l] )= A5, 271
Hapol iz g =9 A o Fa vufel a2 oId 235 AFdozn
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[193]

[194]
[195]

[196]

[197]
[198]

[199]

[200]

[201]

[202]
[203]

[204]

[205]

a1 tufo] 2o EFF A AR S A 2T 5 Stk

2744 1‘43}01/\7} Faulol A2 A4 8 S AFste A5, 2919
tutol 2= FUHAQl HR BN AES 42
AAdRr=g XJ%‘%EL

t 2~ AW H AXH(Discovering Procedure)

EF 52 FAlo] 7hE gk vlnfo] Aol &, B 2 Tl vfo] et St ) B
TAH o] EAlEE Hulol A5 wAsy] f 8l = Foixl G Wl &
tlutol ~&o) o & AR 7] Yl Far Aol 2o HAE 3 g

A dabes vt A o =2 el fn), 79 9 thE v ufo] A5 FHo g a1
Stz EF5F 2 yulo] 2 & Yl AW ¥ v]ulo] 2+ (discovering device)2} &, 270
7hs g Ao oM E S F st viutol A 5E 3] 98 gl A ke v E
tlufo] A2 HE] A ¥ o] o] & 75 g BEFF A Yulo] A5 YA Y E
t]u}lo] 2~ (discoverable device)2} 81, A =4 0% F (HEEHNAE) &

5t

A2 Fal ThE uto] 227k 270 AH5HES Ba o MES

BREI|AES,
E 227189 Tvfo] 229} £l 27 ]l & Eufo] 2 B 9] ulel A ThE
B2 ulol 253 oln] A AEo} 98 4 dnt

A4 A X} (Connecting Procedure)
A4 xqit: HI Tt A Aol A4 dxp= 54 BEF5F 2 tulo| ~7F Fa1
7

[e]
YTz B O BEF ulol s 20d A4S FYR AL

A2 = 2 o
| }Et.

=, L daprE B4l d 5= 9ler, 1 A} v shute] vnpo] 27k gt
SHE Zlolnt. Far Hulo]l 22 E & 7 ek Fal o] E S A8 o] 5
Fa(BEEY H/\E)%F/] Adg Sall o vulol 22 AE . =
AEgFozn Ade AAE = T

U592, BLE 7| =0l A 9] 521 A el <5, 331 2 El (Advertising State), 22713

h:/H(Scanmng State), 7] A - Ell (Initiating State), 1’4 /g El} (connection state)®l|
el 1Fefs] A R ]2 g

331 /) el (Advertising State)

B AFLL)E T AE ()] A Ao of&l, Fal e & Eofgir H =
AFol il gEfol & -5, ¥ ATE Fa o] M EE) A 331 PDU(Packet
Data Circuit) 52 %3¢}

7yzke] a1 o]l E = A oj & sf}e] 3331 PDU
/\}_Q.Qi:_ Iy g Qld AEL
AFEE = o g o]cﬂ/\e X
Blufel 227}t 7l S e 919l

A oMES E0E 9

27134 A el (Scanning State)

ﬂl\ﬂ
il
-
ox,
L
2
ol
R
g
w)
c
i

rlo
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[208]
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[213]

[214]

[215]

[216]

[217]

[218]

[219]

[220]
[221]

[222]

21

BAASTE T2E (=) AAlof & =AY FH e Sk 20
BEfoll A, WA AT Fal A QlE AEg v g g

27N el ol = 5 4 2271 (passive scanning), A = 2] 27} 'd (active
scanning)2] F EFglo] 9o, 7} A7 Bl 5 4B o F A4 ).

2 S S aa] Sl A o] Algol L) 2 A 9l 27} A o] w23

OF1—
T

(o3

of
;

[

\y

W =
ol

0%

=

"
o>

o

2 2N Y 5 $-(scanWindow) - {F(duration) &+
o1 ] ' (scanInterval)< 5 7] ] 14419

A1el o 24 Aol Het,

= A9 3 AE 9 A A ¥ = upe} o)

= 3l g = s ofstrt. 7+

o
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N

AN Ol E
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9 of x
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24

o o ol

orl
i

o[-

o
Lo
o o
T ol

-

W
o,
oX, §9.

DY
)

lo o o

>~ k1o

_‘d
ol
P2
P
off =
o o

g
h)
of\
rlo

L

rln
5
=
=
[N
@
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RN
of\
offl .
)
ro

I
)
ol
e
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N
X!
of\
rlo
L
N
P
!
=
4
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Ot

=
s
&,
P
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k1

=
ofy
Ot
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o

olr

offl
%)
‘O,
I

)

of, -
©

ol ox o X 2 oox o [» -

-

)
=
o

b
oL
i

X

o owl 5

=
>

(Initiating State)
& T2E (2E)9 A Ao o] WA FH R Sl
NA ZGEfell &, B AFTE Fa A dE s thEk

ot o
W

o o
= I
= ol

el HAASTE ANAEF 73E Eeh g A d e s

fij

o
b
oL

5 &

4 4} el (connection state)

B ATE A4 838 sk vnto] & =, /A Hlvfo] A7}
CONNECT_REQ PDUE a1 tjujo| A& xﬂiﬂ = 331 vlulo] 271 7 A
tlupo] 2~ 2 ¥-E] CONNECT_REQ PDUE 5413 uff 9174 e & Eof1iet.

A e FEoft o] %, A o] A E = AR et Rk, o] A4
AEHE Zoft Ao A FHEES nejd da = vk A2 AdE Adw 7
e A4 ko] FA g xlol = H A AF AE 7= EFYL o (supervision
timeout) at&o| o}

T ufo] 27 A ¥ o] §l& o, Pr tulol| 252 o & 932 g st

ﬂ*ﬂ“ﬂOAEat iﬂ o PhaE R Beln, Lol N G %L
Selehs 9 ABE S0l 2 Belrh haE A4 oM ES] Hol w2
Eﬂ&jcwﬂﬂ1Ebﬂ*ﬁﬂ~ﬂiﬂ7“%hﬁﬁ:1*%%@4

ol stol| A, E-F5F-2 QlE] o] o] 20| A A o ¥ 3= wf 7l o)) thaf 2heFs] v w2
3te}. BLE t]nlo] 25 & sl 7] o] A A 95 07 5 & A}-4-3h],
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[223]
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[225]
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[231]
[232]

[233
[234
[235
[236
[237
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[238]
[239]

22

971 ¥ (Packet Format)

% =1 Al(Link Layer)< a1 2 9 sj 717 dolH A d |7 & & 9 &
e R ECEPET L

7y 3| 71 & 3 2] B & (Preamble), % < -4 (Access Address), PDU % CRC 471 2]
dre= A4

shute] sfZlo] Far 2 dol A &41€ o, PDU= 231 2 'd PDU7}F 2 3lo]H,
spupe] sh 7ol HlolE] Aol A A% ), PDULE Hlol el A)'d PDUZH D
Aol t},

331 A9 PDU(Advertising Channel PDU)

F 31 A d PDU(Packet Data Circuit)© 16H] E 3|1 &} T} F3 Z1 7] 9] Hlo| 2=
ey

dlulofl 23ty = 33 A PDUS| PDU EFY] F 3= 317] % 304 Hol=
ule} -2 PDU Bt & YHERIT.

O

[3£3]

PDU Type Packet Name

0000 ADV_IND

0001 ADV_DIRECT_IND
0010 ADV_NONCONN_IND
0011 SCAN_REQ

0100 SCAN_RSP

0101 CONNECT_REQ

0110 ADV_SCAN_IND
O111-1111 Reserved

331 PDU(Advertising PDU)

o}¥f F31 A9 PDU EFY) &2 431 PDUE E2] 31 F-A 2 ¢l o] ¥l E o) 4]
AL-gH T

ADV_IND: 2 7} ¢ 8] x| gF4] Fa1 o|Hl E

ADV_DIRECT_IND: ¢172 7} 3 =] gk4] 3331 o]

ADV_NONCONN_IND: 912 7}53}#] ¢F-e 6] |

ADV_SCAN_IND: =7 7}5§+ 0] X &4 3331 o]

7] PDUE-S FaL e ol A ¥ A A5 (Link Layer)oll A A %% a1, 2714
AHE] = 7HA] Z3 el (Initiating State)oll A1 ¥ = Al Zoll 2] 8] =21 H )

2713 PDU(Scanning PDU)

ol@ll Fa1 A'd PDU EFY 2 27lYd PDUR E2]H, 3}7]ol| A A ¥ 3=
e ol A AREH T

m

mlﬂ
=,
i

}

Hl

ook

Fa1 o u

=,
M ox
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[249]

[250]

[251]

[252]
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SCAN_REQ: 2=7l1'd e el A W= AlZel o8l 75w, F51 Adefel A H =
Aol ol &l Al H Tt
SCAN_RSP: 321 A efjoll A & =2 Al 5ol of sl AE¥ v, =70 Adefoll A 22
Aol ol &l Al H Tt
7 A] PDU(Initiating PDU)
ol a1 A9 PDU B> 7§ Al PDURE E=”IT}
CONNECT_REQ: 7RA] AFelol| A & =1 AlZof] o]l #1451, 3331 Abej ol A
@2 Aol o8l AlE T
o] 219 PDU(Data Channel PDU)
tol 8 A€ PDU= 16 H| E U], T} A7) 9 Ho|2EE
A7 A A (Message Integrity Check:MIC) Z =& 33 4= ¢l
Qrol| Al A5, BLE 7|0l A & A}, e, s 7 29 52 2 WAl A ol A
Aljtst= WHES sty A&l 4849 3
Ul & daB Fxshd, -3H455)= wE D o vk v E 2= 2 E 9]
322102 HFE FYEH = Ay S o] &sto] YA E A4S 5 St -,
2uld 7171450y vl E 2] 7} b= A] E8tEojof &= A2 ol Ut} o B &
HiEl 2= g Ao] 7hs gk Ao o A o R AlE o v v E dE
=0, T4 A 521 FX](200)00 = DA} 7] 71 9] T A4S s EtE e
Feetol wiE g Al gl 41 gl
Zukd 7171(450)= T A8 A8 22002 5= 4S8 A
H o] 2~ 2~ H| o] A (400) A9 A A(10005 Eesh= 4o
O}, W2 o nfoll A= A E 218 X](200)F Ekd 7] 71(450) ¢
2 2 &2 (100)%= W o] 2 2~ o] 4 (400)8} T UA| €

i~

e

A
(e}
e
5

| I

4y ot o
o |
>,

il
i
%2,
=
T
[-'>~
ra

ZA/AEE 3 212008 BA/AEE 3] 5(220)°] IB E-4

L ond OHﬂ
Ju H o

o
[\®]
>
o
ke
ai)
ob

-
1
e
2l
)
4
r
o
S
[a)
>
rlo
kr
(@]
S
N
rlo
L

il

(i
&
I

il
Nl
k1
o r

H
&
it

P2k, TR E A5 (100)3 AH A3 3 2110)%
CEAAEE 3 2 (12002 = E A
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[257]

[258]

[259]
[260]
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2
i

i

50], BLE 54l R E5(122,222)& FX A8 A47X](100)2

A7F21(200) Alel o] A &2

52 ugksl=d ALSE
1, 541

ol .
ZAAEE 3 Z(12002 FAZHAE Yt 22 ad S
_]

=

ox -4 <)
o o
2ot
My

v}
it

e
(g
92

v

ol

oo
p‘L
Ir
Q
>
y%
y%
ne

L)

>
el

T 445 Fxehd
YEE21, 22D
3] 2 5(120, 220) 3 ¥

=
&)

el
-

EE 3 2E5(120,220)2 ZHZF A= Sl
,BLE §2 BEE5(122,222)& BA/AEE

Bl 5= g E 5 7 stk

2

1

M

no A o
4o & ok
iy k

AR I !

ol stol A 319 iz 29D ZA 2RI Aol el 24
Eabetel MY o} AHel, 2 A E ARM AT FE Yk,

554 A8 A% AxE 2] 918 e Helwelo.

5% A, By O AN o] ihE FAAY Q%GR 2

T =
T 712 o] 949] HE-2 A A 8w (selection phase, 510), 8 @Al (ping phase,

Al (power transfer phase, 560) A 2 Al &4} Al (renegotiation phase, 570) =
TE T Y
W QAGI0E 9] A5-S A 5] AE A 5hs B 57
|

©F Ei= 54 o MET} A4
el

ol F=E 1 ¥ (Analog Ping) A & & W %3, & 1
Coil)2] A 57 WA g}l 7|Hksto] QIE] o] 2~ 3EH o] &4 < 9 (Active Area)©l]

= A7 A=A E AAE =

AE QA 510yl A BA7F A E A9, AR AR A
T B2 B AHAS 2 BEE 3 AAE) ] FA A
S 5 vk 2 A e A AA ool A= A B A(510)0 M 2 A 7}
AAER, S Gl ol 2 A A FAAH FAGA T} F A=A et
sto] F4 AAE ST 5 vk FAAH AL A o] HH = 22 3
Hslo] ofaf ol W F/El= I W AP AE JHo] A" 2 glar, o'
el =2 AR ghol sk Ak SAE F4 AL S ol g8t o249
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