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GATTBEZRMIELET, 4o TNTOTSLTIE. €V FSABRL—TY b H—ERDISA4TF 2 b,
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ERrEL )
:0F:0F pub
MTUDZEER T \ b i
SRy FEDETE > 3 ! , CHG result : 0x0000, conn_hdl : 0x0020

SFRFEE/NA 2251 byte
EAOXERE”2.120 msec
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Throughput client (thc)a < > K& LT CLI #EEIZEF I TWET, a7 FEETT 5 E GATT EIEIC
BITBRIL—Ty bOFRINFAEBEINET, T—2EEOARICKE>T, FEAEELRIL—Ty MRIEAE
NEGYES,

& 15 GATT BIMEDETaATU R

GATT EiE I K Eikav o R
Notification thc start notification thc stop receive
Indication thc start indication thc stop receive
Write Without Response | thc start write_without_response thc stop transmit
Write thc start write thc stop transmit
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NEETORHMEAVTHESINET, Z01H. EEOEERL—Ty F&Y LD LREVMENRTSN
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GATT Server
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Application
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thc start write_without_response
vV FEET

IR7E K & I A

T— R EIEERFA
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Y
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1.3.3 GAPN\SA—R2DERE

HoTINTOT S L&, GATT IEDFIEIE (T THL, RIL—Ty MZEEEE5ZX D GAP /IS A—4 %
FETEHIENTEZET, Yo TNTOTSLD CLINOERRGELE/INTA—F2EAT U FER 16I(TF
LET. chHDaATURIEXBLE 7R FILREZ YU D CLIMEZFERLTWET, INSA—FDAAA
£ E(X, TBluetooth Low Energy 7R ha LR E v BEEK/NyH5—Y 21— -3 =27
(RO1UWO0205)] M[5.1.1.1GAP A< K]#SBLTLFEEL,

% 16 EEAReH/ASA—4LaT R

GAP /NS A —4

connection handle

connection interval
slave latency

supervision timeout

YIEE PHY gap conn_cfg phy connection handle
tx phy

rx phy

coded scheme

5 PNAV N gap conn_cfg data_len connection handle
max tx packet length

max tx time

BIEDRESIE gap auth start connection handle
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1.4 ¥BRAIL—Tv H)H—EX
YoINTOITSLTERESNET IV r—2 30 T—421EFK L7I2RTHEBRIL—Ty H)Y—EZR
EERALTCVET, ChoDF YIS I9FYRTAVIDT—RIE 7T r—23>705 5 LETIEBLE
FIT £ a—ILHNMRHT S app_lib @ Profile Common Library MEZHJ 5 st_ble_seq_data_t #:&EK & L T

KBEESNTWET,
£ 17 AW—Ty FH—ER
AT uulD Properties
Throughput Service 9CEF3D10-7FAB-49DC-AB89-
762C9079FE96
Throughput Data 1 Characteristic 9CEF3D11-7FAB-49DC-AB89- Write
762C9079FE96 Write Without Response
Throughput Data 2 Characteristic 9CEF3D12-7FAB-49DC-AB89- Indicate
762C9079FE96 :
Notify
Client Characteristic Configuration | 0x2902 Read
Descriptor Write
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15 YI b T7HER

H$o I TOYS5ALlE. QEfor BLE & BLEFIT EXa—IM 5D BLE Y a—3 o Y—)LEEH
LTHERESATWET, o075 5L0a 0 R—32 0 FRER 112 ISRLET, 7FUSr—2a Y
[ZIZ R_BLE_API ®DESa1—IL, H—ERAPIMSDA AL FOBHMEZ TS =HDI—)L/Ay HE
BTN ENEEINRTVET,

HoINTOT 5 LTI, ERMTEEHEORRDIHIC TxFlow H# TR S LZFERALTVET,
F1-. Highspeed GAP Config A5 S LZFERAL T, SREERRD=HD GAP REFITo>TLET,

CMT FIT FREEN :a—JL/\y Y B
Module BHEH APIOa—)L

Al 4>

AN—TFy 7 T)5—ay

(app_main)
A A
GATT Profile
AI—T v b GATT Highspeed
#—E XAPI F—HR—X TxFlow GAP
(r_ble_thc/ths) (gatt_db) Config
\ AT / jﬁﬁ§§\ v
CLllib . Profile Common Library
abs AbleaDcI:tlon Server/ Client | GATT Discovery
command Library Library
@ J\/L J\/L \/ \ 4 \/L \/
R_BLE_API
BLE Protocol Stack
N—RKox7
;’;’OUZZ t . app_lib BLELLS)
(Application) (Application) FITESa—L
Host, Controller N—FKoz7
. ~ 'S5 VR—RY
B 112 Yo 7LFai5 L0 0R—R MY
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1.6 74 ILER

YTV TATSLDI77ANERER 1.13I2RLET, YT TAS S ALK, e?studio ® Smart
Configurator ZEFRA L THERSINTWET, 727/ LEZDERIDRBIILULTORNEERLET,

(A): Yo TNTOT S LOBFHITER. BMLEZ774)L

(QE for BLE) : QEfor BLE IZ&k > THERSEHa—FK

(SC) : D h® Smart Configurator IZ& > TERESNB T A ILE
(Server) : —N—TAOTSLICEEEINA TS T 7ML
(Client) : V9 SATF7 2 b TATSLIZERESNATWNS T 7ML
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SREERYIILTOTS A

-- Config_BLE_PROFILE (QE for BLE)
-- app_main.c
FTI)r—3vIL—LT—Y
-- gatt_db.c
-- gatt_db.h
GATT T—4R—X
--r_ble_gapc.c
--r_ble_gapc.h
--r_ble_gaps.c
--r_ble_gaps.h
--r_ble_gatc.c
--r_ble_gatc.h
--r_ble_gats.c
--r_ble_gats.h
GAP,GATT #—E X API
--r_ble_thc.c
--r_ble_thc.h
--r_ble_ths.c
--r_ble_ths.h
A—T v FAIERMBY—EX AP
-- r_ble_highspeed_gap_config.c
-- r_ble_highspeed_gap_config.h
EEBEERGAPRETOT T LA
--r_ble_txflow.c

--r_ble_txflow.h

TxFlow &1 705 5 L
-- general (SC)
-- r_ble_qge_utility (SC)
--r_ble_rx23w (SC)
BLE FIT Module
--r_bsp (SC)
--r_byteq (SC)
--r_cmt_rx (SC)
-- r_config (SC)
--r_flash_rx (SC)
-- r_gpio_rx (SC)
- r_irg_rx (SC)
--r_Ipc_rx (SC)
-- r_pincfg (SC)
- r_sci_rx (SC)

(QE for BLE) (A) (Server, Client)

(QE for BLE) (Server, Client)
(QE for BLE) (Server, Client)

(QE for BLE) (Server, Client)
(QE for BLE) (Server, Client)
(QE for BLE) (Server, Client)
(QE for BLE) (Server, Client)
(QE for BLE) (Client)
(QE for BLE) (Client)
(QE for BLE) (Server)
(QE for BLE) (Server)

(QE for BLE) (Client)
(QE for BLE) (Client)
(QE for BLE) (Server)
(QE for BLE) (Server)

(A) (Client)
(A) (Client)

(A) (Server, Client)
(A) (Server, Client)

B 113 Y2 TNTaTSLOT 74 IVERK
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2. EERBEERBED-HOTOTS LA

Bluetooth Low Energy TEIRBIEZEERT 5=HICIE. —DIZ More Data IZ & 5 BED 1= HITEHEA L E
BEEREMTI>IE. ZDOICCAPDERELZREILTHIENBETT,

AK7T)Vr—32/—bTlE, ChODEMEZBEIZITSOHD2 20T SLERBELET, YV
TLTOTSLEIALOTATSLEZFALTERBEEZERLTVEY,

2.1 TxFlow #7045 35 A

TxFlow ffI 7045 S Alk, BLE 70 Fa LR 2 v 9 HR#ET % Vendor Specific APl @15 7 0 —#illfEH
BWEEZFIALET. ATOTSLREENY I 7ICEENHIBEITEERI ANV IVBHREFVHLE
¥, BLE 7O FILRE v DEET7O—HIEH#EEEICDULNTIE, TRX23W 4 )L— 7 BLE Module Firmware
Integration Technology 7 ') 7 —3< 3 >/ — F(RO1AN4860)] IZEHEENTLVD R_BLEAPI F¥a1 Ay
k(r_ble_api_spec.chm)Z Z& &Ly,

TV r—arE, TxFlow T OT S5 LS DEFARES RN FER T TERMEEFEERETS
CLET. BERBEEERELET,

ATOTSLOBEZELEBEEETNETNAEK 2.1, X 22(12RLET,

£ 2.1 TxFlow W T OIS LORES

typedef void(*r_txflow cb_t)(void)

% 2.2 TxFlow fif 70455 LOBEH—E
R #4 }ME ‘

R_BLE_TxFlow_Init TOUSLEMEEL T, FERMEAANY FEZIT
WMAa—ILN\y VEHERELET .

R_BLE_TxFlow_Start EIEAEEA RN FOBRMZERABLET S

R_BLE_TxFlow_Stop BEETREAAY FOBEBMEFLELET,

R_BLE_TxFlow_TxFlowChg | Vendor Specific APl ® a—)L/\v 7 B8R THEY
FU. #E7 O—HIEHREEC S B RV FEELE
ER

ATOTSLEZFALEEGEEEZITS 7 IVr—2 a3 0eEERER 21 I12RLET,
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BLE

Application TxFlow Program Protocol Stack

| [
TxFlowslfH 7O 45 S5 LA~a—ILiNy 9 DEEF
AN B Z LR
R_BLE_TxFlow_Init

\4

R BLE_TxFlow Start

\ 4

R_BLE_VS_StartTxFlowEvtNtf

QLN S BRI HBEMERE
Callback

i
Y

Transmit Request

Callback

A
Y

Transmit Request

EENY T 7 HEOFL
EE?D—H@%%4&>ﬂ

BLE_VS_EVENT_TX FLOW_STATE_CHG

5 BLE_VS TX FLOW_CTL OFF
R_BLE TxFlow TxFlowChg | TN RAELE
BHO—BEL | Transmit
Transmit

EENY T 7 HOEND
EE?D—H@%%%Ayﬂ

BLE_VS_EVENT_TX FLOW_STATE_CHG
BLE VS TX FLOW CTL_ON

R BLE TxFlow TxFlowChg _

BAOEHN | Callback

<
Y

Transmit Request

Y

Callback

A
«

Transmit Request

=087 |

R_BLE_TxFlow_Stop

Y

r&
Jilll

\ 4

R_BLE_VS_StopTxFlowEvtNtf

B 2.1 TxFlow §lf 7045 S5 LOEIEH
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211 APIY)T77L 2R
TxFlow F#1 T 0T 5 LOEDBRDEMER 23ITRLET,

£ 23 TxFlow fIH TS S LD API Y 27 L VR

R_BLE_TxFlow_Init(r_txflow_cb_t cb)

TO5SLOMBAILE, a—LNy I BEKEEELET,

CCCEHFLEO—ILAAYIBEHIE, BLE 7O FILR A VI DRENY T 7ICEELNHY ., RIETRELEE
ICEUPHEINEEITET,

*ZExLTza—IL/\y U B#E R_BLE_TxFlow_Stop % L < [. R_BLE_TxFlow_TxFlowChg IZ & > TEXAE
IEEh2ET, 1EOR BLE Execute() T YR LIFEUHEINES,

Parameters:

r_txflow_ch_t cb EETEEA N bEEMT S
I Ny 5 B,

Return:

r_ble_status_t | BLE_success | EmeT.

R_BLE_TxFlow_Start(void)

BEEMEANY FOBEBMERIBLET,

Parameters:

None ‘ ‘

Return:
BLE_SUCCESS IEERT,

r_ble_status_t BLE_ERR_INVALID_OPERATION BRICERARB SN TNET,
BLE_ERR_INVALID_PTR =)L\ VBN RERTT,

R_BLE_TxFlow_Stop(void)
EEAREAARNY FOBMZEELELET,
Parameters:

None ‘ ‘

Return:

None ‘ ‘

R_BLE_TxFlow_TxFlowChg(st_ble_vs_tx_flow_chg_evt_t* evt_data)

Vendor Specific API M%1E 7 O —#I#EEED 1 X > M(BLE_VS_EVENT_TX_FLOW_STATE_CHG)IZ@fEh
BT —AEREZITRYES,

BHE (L. Vendor specific AP ZZEFL-a—ILA\y VBEBATIHEVHEIAET,

COBBEMALT, FETO—HEAAY FERBLAEWVGEE. TxFlow HETAT S LEERECEBELEE
Ao

Parameters:

Vendor Specific APl @
st_ble_vs_tx_flow_chg_evt_t* evt_data BLE VS EVENT TX FLOW_STATE
_CHG ARV FDT—4,

Return: r_ble_status_t
r_ble_ status_t R_BLE_SUCCESS EERT,
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2.2 Highspeed GAP Config 7045 5 L

Highspeed GAP Config 7045 5 AlL, BERBEEBRDI=HIZCGAP NS A - DR EFHEE~EELFE
T, RTATSLFEERTTAHILET, BRBEICKREL GAPREICEET LS ENTEET,

ARTOTSLICE>TEEREEIND GAP IRTA—R EBRTFEINDEER 24I1TRLET,

£ 24 BEEERFADI-HD GAP BRE

NS A—4 fig ‘
aRxyavAUa—nN)L 50 (msec)
MEE PHY 2M PHY
w®X/\Ty bR 251 (byte)

ATOTSLOBERLBAREETNENEK 25, R 26 ITRLET,

% 2.5 Highspeed GAP Config 7O S5 LD EH

typedef void(*r_highspeed_confgap_comp_cb_t)(uintl6_t , ble_status_t);

% 2.6 Highspeed GAP Config 7045 LNOEH—&

Eop € B1E

R_BLE_Highspeed_ConfigGapConnPram | 52 7 @& # 2 7I21—/IL/\w J BEMEEEL. |
GAP R EZRHBLET,

=Ly VB#IE. GAPEREMNRT T HH. &
FTYMEINSEQA—ILENFT,

R_BLE_Highspeed_GapChb GAP API @a—)L/Ny VA THEUH L. GAP
DA FEELET,

2212RTOT S LOBES—T VU RERLET, AR avA 02—\, YERE PHY, &KX
NTry FROIBICEELEY, AN\ Y FROBENMETT 5L,
R_BLE_Highspeed_ConfigGapConnPram [Z&§k L f=a—JL/\v ¥ %< BLE_SUCCESS A\jEsha—
IWENET, BERP TEEAYIMENS E3—)L/\y Z %I BLE_ERR_DISCONNECTED MiE&h
d—ILENFET,
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SREERYIILTOTS A

Application

Highspeed GAP
Config Program

BLE

Protocol Stack

R_BLE_Hig

hspeed_ConfigGapConnPram

Ll

R_BLE_GAP_UpdConn

BLE_GAP_EVENT _CONN_PARAM_UPD_COMP|

Ll

Response

‘R_BLE_Highspeed_GapCb

A

“|R_BLE_GAP_SetPhy

i

Response

BLE_GAP_EVENT PHY UPD|

" R_BLE_Highspeed GapCb_

R BLE GAP SetDatalen

»

B BLE

A

Response

GAP_EVENT DATA LEN CHG

" R_BLE_Highspeed GapCb_

Callback
_BLE_SUCCESS

ER PN S N T |

BL

<€
R BLE Highspeed GapCb,_

Callback

E_GAP_EVENT DISCONN IND

BLE_ERR_DISCONNECTED

® 2.2 Highspeed GAP Config A% 5 LDENE

RO1AN5437JJ0100 Rev.1.00

May.14.2020
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221 APIY277L2YR
Highspeed GAP Config 704 5 LA DEBOFMER 27 I12RLET,

& 2.7 Highspeed GAP Config 7RAJ S LMD APIYI7L VR

R_BLE_Highspeed_ConfigGapConnParam(uintl6_t conn_hdl, r_highspeed_confgap_comp_cb_t cb)
ETBAZZTRAI ANy VEREERL. GAP REZRMIKLES,

Parameters:

GAP BREZTH>EHEDIRY
L avnyRILTY,

GAP S EMRT LIz BRI ZE (T
WZa—)L/\y o BE#HEEEL
EX I

GAP X EMNEEICHET LI5S
X BLE_SUCCESS A%, ®HT
Iy W b= T
BLE_ERR_DISCONNECTED A%

uintl6_t conn_hdl

r_highspeed_confgap_comp_cb_t cb

EEhFET,
Return:
BLE_SUCCESS —
BRI GAP A BILA 0
BLE_ERR_INVALID_OPERATION * RENBHESNT
r_ble_status_t — — _ -
A=)y T BEANULL T
BLE_ERR_INVALID_PTR >

R_BLE_Highspeed_GapCb(uintl6_t type, ble_status_t result, st_ble_evt data_t *p_data)
GAP API W SDA RN R EZITIRY ET,

Parameters:

. GAP APl TEZEEN % GAP D
uintl6_t type . R

ARV FI—FTY,
ble_status_t result GAP API TEESNEA < b
- - DHERTY,

st_ble_evt _data_t* p_data CAP API TEESNEA A b

- - [ LEF—4TY,
Return:
None
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3. Bluetooth Low Energy & XJIL—T v k

AZETIE. Bluetooth Low Energy BIEDHHAERIL—Ty FEDBERE K HEICHRALET, BIEHR
DML Bluetooth DAEHE T TR < 2 &L\, Bluetooth Low Energy (&, XELRIFT3IDDL A ¥—
#¥bHFE 9, Controller & Host [, Host Controller Interface(HCI) I1Z& > T ShFEJ ., Application &
Host I& API(BLE FIT Module TI& R_BLE_APNIZ& > THEHKchFET(H 3.1),

Bluetooth Low Energy Tl&. EEDBEERBOEZEMFRELZ EIEaY bO—F—EO Link Layer H3HlfEI L
FY. BERBEEZERT H5=0HITIF. T Link Layer DEIMENEEICA Y F9, Link Layer DEIE(L Host
BOGAP IZ&>TEESINET,

—AT. 7IVT—2a ELTERDH DT EEETHHERICIE. RRXNED GATT 2R AL F
T, GATT Tld, TAIT7A NIk >TT7 TN 7= 30 T—ADEEFIECEZESI DT — 2 HEEIR
HONTVET, SRBEEERTHHDICIE. COTOT7AILDHRFELEZEIZHRVET,

Application

Profile

R_BLE_API

Host

L2CAP GAP GATT

el T —

Controller

Link Layer

Physical Layer

B 3.1 Bluetooth Low Energy =20 LA ¥—
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3.1 Generic Access Profile (GAP)

BHRT 5T/ 1 AOBRB Y, EHEREILLG EDFIEIL Generic Access Profile(GAP)IZ& > TRO LN TULVE
9, GAP (& Link Layer DEMERREZITLN. CNODFIEEZEHRLET,

3.1.1 TINA RDIRH &1L

Bluetooth Low Energy Tl&. —ADTNA ANBEDT/NA RFRERE (FEN24D05) L, A
DTNARNTNA RDEH (RF¥FY=2Y) EERER (I —TFTa2Y) 2ET95H5 LT, &
DHELINET, COEE AFVYZUTEBRERZTOITNARDBEU LI, FENZIALAXET5T
NAZAMRY TSI TY, EGELEOBRE <Y TOEERMR (IR arar2—nNL) BEDE
FHERFICBH DT A=, £V FSILHRELET, GAP TIE,

e IxUavAUE—NIL

o YERBDERTE

o EARN\7TYIE

o A~R7YLUIIER
HEDERMNEEINET,
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312 HEHEMEBRDBIE

Bluetooth Low Energy TIZEHDHEILEK., T/NA R (EFaRoavA U3 —NILEBICRET S a0 3
VAR FTEEIL—LOXBEEITNET, Link Layer TlEtEY FSILNTRE—, RYTTSILAR
L—JERYFET, BRIL—LIE, BRICEBEIAEZOARI DI VARUMIEHETIREI—DLHEE
ShFET, (F 3.2

aRxsavArE—nRL

|Master ‘_ ) ‘_ ) ‘ )
aArxyavARU b

l[: Bl

K 32 a9 avARIYNEEBRIL—LOXKH

AR VI VAR FTEBILV—LATBEINDC ETERKEIHBINET, EH0H0DT/NA RIZE
MTEETEIT—ENHIBEAICX. EHRE T L—LRAD More DataBit Aty b&h, ARy avA Ry
AR ENET, ORI a AR ME, BELD More Data Bit i3ty fEhA L5, ZIEN
Ty rODERENRETBHERTLET, " EaARILaVARVENRETITBHE, ROaARYavARY
FETERIL—LORMBEITONELAE 3.3), mEREZERRT H-HICIE. 2D More Data [T& 5
BEZTSENEEIZHRYET,

Master

N

3.3 More Data [Z & BiB{E
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313 aARILarvAUA—NILDERE

AR a3 vA VB —NILREBRINTIGE® Link Layer BIEDERXRKZER 3.4 (1CRLET, oY
IAVAUBA—=NILNEREEINTEH, More Data IZCK B BENREL TLBRBEIZIK., RIL—Ty hADK
FEREEREHY FEA, ARIT I VA VEF—NILEBIRIZELLT S LRI Y 3 VAR NERIDFHEREF
BDA—/INANY ERaARI a3 VARV MNEIZEREL, AL—TY EHMETLET,

B 35 ICRERENARFT. JL—LORBWARLTHINTHERELEZBZBEDIRI avA 32—
EANL—Ty FOBBRETRLET, GAP. GATT DREI(L PHY:2M PHY., &KX/ v hE 251 byte, MTU
247 byte T, 244 byte D7 T &r—= 3 T —4 %EIZ Notification L TWBIHGEDETY, axo 3y
A4 23 —\)LH 7.5msec DIZE L 1040kbps FREICEY £,

axryavA ‘/’;‘l—/i‘)l«ﬁ)f: L}@Z)b_j“} ki, :*7 avARYy l“l_g_ﬁhﬁo)ﬁ%%ﬁﬁﬁ Toverheads #\t
%7%7 [/_Abifiig—g-éﬁailj\iﬁﬁﬁ%%ﬁ Tirame. 7 j') ,7-_:/ 3 )7_:_9 E(Ldata)b\ ':DE-I'%:é*LiTo /\017- Y I‘E
M 251 /34 L DIHE Trame [£59 1.408msec ITH Y FTF,

1
connection interval

connection interval — Tyyerhead

Throughput (kbps) = floor < ) % 8% Lyara *

Tframe

‘ Master

| AVRVE TAVAYA VRV

‘ Master ‘

VA AU VAV ALV [ViJAVE

K 3.4 a9 avAE3—nRNILOELLE I L—LE

y
>

1400
1350 A
1300 A
2
g 1250 A ?
3 12001 ©
e
g’ [ J
© 1150 A
c o
+ ([ J
110017 o
1050 A P
1000 T T T T T T
0 200 400 600 800 1000
connection interval (msec)
K 35 aRrovavAoE2—nNILERIL—Ty FOBER
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BEBEABIFOEBAICIEK. ORI a AV E—NIAECES>THRIL—TF Y FMIEEEIHY EEA
M., BIEIS—IZ&Y More Data IZK B BENEUNDIGESICIE. AR a4V F—NILDENNKE
FELEI(H 3.6), BEETIS—MHETDIE, ELDTNAARFRDARI V34N FETHEYS

Bl=H, AR a3 A EA—NILBARWVEERIL—Ty FNETFLET,

A

Master

_il— AVAVE TVAVLE

| Master J

1 - TVRVAVAVE

K 3.6 BEIS—REBOARI I VAL VE—NILERIL—TY F

A

AR AL F—NLE, TU—LKBDBKRBT 5HELR)L—Ty FOBRER 3.7I12RLET,
GAP MEREIL PHY:2M PHY., &K/34 v k&K 251 byte, MTU 247byte T, 244byte D7 T r—>a >
T—74 % %12 Notification LTWAISHAEDETYT, a9 >avA U 3—NIUHEYDRIL—Ty FO#AF
Ex7Oy FLTLET,

1400 A — ci=7.5

1200 -

=

o

o

o
L

800 -

600 -

throughput (kbps)

400 A

200 A

\_

0.0 0.2 0.4 0.6 0.8 1.0
Packet Error Rate

E 3.7 2L—LXBEMEELEZ)L—Ty FOBER

IRV avA U —/N\)LDOEEIX, gap conn cfgupdate a2 FEEITLTLZEL, R_BLE_API
MNOEFET BHHEEICIE. R_BLE_GAP_UpdConn AL ET, APIIZDWLWTOFHMIE TRX23W ¥ )L—TF
BLE Module Firmware Integration Technology 7 7') r—< 3 >/ — F(RO1AN4860) ] [CEI#HENTLVS
TR_BLE APl K& a2 # > k(r_ble_api_spec.chm)] Z#EZELTLEELY,
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3.1.4 YIERE PHY DX%E

YIEE PHY DREEZEE LI-BE®D Link Layer DEEDOERXK R 3.8 12 cLFET ., YEBE PHY AE
BEIhdé, ERIL—LDEDRHAERBRBALZILELET., T—2ENRLHEE. IMPHY ZE%(Z 2M PHY
TIHEDHABBNNERZHZYET, 1 JL—LOEDHABENEFNITEMBERYE-VIZERZESH
BNy FERIFIEMT BEHRIL—Ty FEELELET,

1M PHY

I Master

\VAVAUR VURVE VRVRLE

2M PHY

A

<
<

Master

Slave

3.8 2M PHY EAKOERXE

MEROEEIF gap conn cfgphy AT F#ETLTLZEL, R BLE APINGLZERET HIHFEIC
[¥. R_BLE_GAP_SetPhy ##H L £, API IZTDWLVTOEEMIE TRX23W %' JL— 7 BLE Module Firmware
Integration Technology 7 ') —< 3 >/ — F(RO1AN4860)] ICE#M SN TLVS TR BLEAPI K¥a Ay
b (r_ble_api_spec.chm)| Z#HZE L TLZELY,
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3.15 mK/\ory FROERE

BRINTY FPREFXRECHKEL, 7y FRAKREVNWT—2 EFEEL=BED Link Layer DEIEDERXK
#X 39IZRLET, EEIL—LDOAYFFERE., EREAVEA—NILERNMNILTT7TIy—2ay
T—RENERLCREETEIENTEET,

A
A
A

Master

Slave

B 3.9 /%y FRERRO Link Layer #XE

BR/N7y hEDZEEIL gapconn cfgdata len A< KEEFTLTLEEL, R BLE APIMWSZEET
51541 R_BLE_GAP_SetDataLen ZfERA L E 9, API IZDWTHOF#MIE TRX23W 4’ )L— 7 BLE Module
Firmware Integration Technology 7 ') #—3 3 >/ — F(RO1AN4860) | [CEI# SN TLV3 TR_BLE API
K& a2 A2 k(r_ble_api_spec.chm)] Z#ZELTLEELY,
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3.1.6 BIEDEBEEILDHRTE

BIEZMESIE LIZZE D Link Layer DEIMEDERRZR 3.10 I RLET, BHEIZE-> T, N7y +D
M EFIVvITHEHDT—2(Abytes) NER T L—LIZES-D, AIL—TY FBNETIT B ELDH
Uxrd,

A

Master

- T UG

B 3.10 BEE1LEIERD Link Layer DEXE

BIEDESIE(X, gapauth start 37> FEEITLTLZEL, R_BLE_API holESEZIT S &S,
R_BLE_GAP_StartEnc v> R_BLE_GAP_StartPairing £ L £9 . app_lib @ Abstraction API
R_BLE_ABS_StartAuth #3523 TEET, TN 5D APIHZDOWVWTOFMIE TRX23W JIL—7F
BLE Module Firmware Integration Technology 7 7'1) #—< 3 >/ — F(R01AN4860)] IR SN TLVS
TR_BLE APl K& a2 £ > k(r_ble_api_spec.chm)] Z®EZEL TSN,
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3.2 Generic Attribute Profile (GATT)

Bluetooth Low Energy Tl&. BIET/\1 ADEE LER(T FNFAXERFY=UT A=V —TFT+«
29). BRBROBRBKNLBEZTO-ODERIE. GAPICLYEERINET,

—AT. 7FVr—2 3073 (oY—T—2%)DREIEFIEIF Generic Attribute Profile (GATT)IZ & >
TROLGNTWET, GATT X, GAP ICK YL SN-BERBLETI A7 b —N—AKXD7—F
TOFXERBRLET, V3472 ME ROGNE=FIBEZRVTY—/N\—H2FD GATT T—F R—X[xt
LTT—2DHRAESTLET, COFF. Y—N—MhiE, V75472 MR LTERENRESNET, —AHT.
Y—N—MoIS4F72 MR LTEMEITS &L AEETYT(E 3.11), Bluetooth Low Energy D7 — 4% i@
BEASITIVT—YaVIEETGATT IR - TT—4BIEZTVET,

Write / Read
arr C_2
Client
( Response/ GATT
Notification DataBase

B 3.11 GATT BEQER

GATT@ETIE, FFUHr—2a nHEEISIELTEELE T, 7IVr—2a v 0MieEnZ & #
TH—ER] . TOBEICDELRT—EADILE XvSH2YVRTavI ) EBUET, 7TUTr—323
VERBTAEOHICBHELGHEEM—ER)ZFELED. TTUr—Lav0EEAHKEEH-ION 1770
J274I)] TY,

GATTBEZTAEIZ. 7FVHr— 3 e LTOMEE(H—ER)E, TOMELTERIRT H-OICHER
TFT—RB(FF¥IIVRVRTA4VI)DEREZFOHEELTELDBENHY FET, H—N\—ZELHED TH—
EX] ICETHERE. ZFOF—ERDFYSIVRVARTA VI ET—EIR—XEIZREHELET,

B2 [CRBEHZEHFICLERO AT 7AILES—ER, 2¥SHUBURT4 v DOBRERLET,
EKEBHT7 TV r—2 a3 DOMEEIIIKEBRE E T/NM RIERTT, HEeLT—4E. Y—ERXREFHSH AR Y
ATA Y ELTGATT T—E2R—RLIZRESAhES,

fl KEHTETFAL

GATT GATT
Server DataBase

TIVE— 3 U DHEE )
Health Thermometer Service

—REDBIE
FIYUbr—300DT—4 -Temperature Measurement Characteristic
tom -Measurement Interval Characteristic
—Am

—BIE R

TFUr— a3 OEE
Device Information Service

— TN R DIER I:>

FFU =3 nT—4 -Manufacture Name String Characteristic
B A —H— -Model Number String Characteristic
—ETLES ete
mE

B 312 PFVH5r—2avT—REGATTT—4R—X
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BEEZEILEEITTE, 95472 ME, H—N—DOH—ERERELBEFA. 9T714T7 > I
Y—ERXRTARANY EVWSFIEBERAWNTH—N—IZHEDH—EXAHIMENEHLEET (B 3.13),
COFIEIZK>T, Y—N—[ZOSA T DR ELH—ERDEFEEELE., T—EAR—XLEDT—2DN2EFIL
BHREBET. V34T ME SONY RIVERZEZEFRALTCT—EIR—RADHRAHEZTLET,

Bl KB TOTFAL

ar > -
Client
<€ GATT
DataBase
Y—EXDENEDLE
7TV = arnikEE adia ) Health Thermometer Service

—{KBDRIE < Handle range:0x0001,0x0007

H—ERD/N\Y FILIER

TI)r—2arvnT—4 H—ERF 14 RANY Temperature Measurement Characteristic
(FYIVEVRT4VIDOENEDLE) Handle range:0x0002,0x0003
—{kiE
— A5 R >
( Measurement Interval Characteristic

EXSHAYRTFAIID Handle range:0x0004,0x0005

N2 RILIESR

B 3.13 Y—ERX T4 XA/ BIE

FXSUVRNVRATAVIIE. T—R2EZDEE. RUOIVSAT Y MY —N—RTOT—2ORYRYD
FIEBNAROENTUVET, NSV R2 VAT VI TROOND TR EBEFIBIZHLT, BNOA T
LavhHBERICIE. FN¥SHBVRTFAYITARI ) Ta—IcBhEahFET,

XvSHOBNVRTAVIT—EDEREE. FvSVFVRTAY I TROONE-FIBIZHLETSINE
T, R BLIICRRMEFIEZFLOHET ., ChoDEEIL. T—2EEDORETE. HFELLDIEEZFOM
ESNTHEMTONETST, RENDLELGFIETIE. HEMSREEXZZITHRICRICFIEEETT S LIE
TEFERA V73472 B Y—N—DT—2 %5EAHHT Read HIEDERXBEZE 3.14 ITRLET,
GATTIZ&BAT—A2BEE. NYFIBERIZESDVTITbhET,

& 3.1 GATT HENDRKRNWLEEFIE

FlE# BF EEAME &

Read gAY D347 b>Y—n— HhY

Write EZAHA | VAT hoH—N— HY

Write Without Response EEAH D34F7 Y b>Y—n— 7wl

Indication ‘AN Y—N—>D 3547+ HY

Notification WA Y—N—>0F4F7 2k mL
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Bl RREFHTOT 7ML KET—3 DReadEHE

Read Value Request
Handle:0x0003 _ ??

GATT ) GATT

Client (

Read Value Response
Handle:0x0003 36.8/&

B 3.14 Read BiE

GATT
DataBase

3.2.1 5% LEIE(Notification / Write Without Response)

Notification > Write Without Response BIETlZ. MFMNLDIEEEZFI-TIZRD/N 7y hEFEET S
ENTEET, TOOERL TEEEREHET LT, More Data BIEZEITICENTEET, 3.15
(2. T OB® Link Layer T® Notification EifEDHEXRZRLE T,

< < <
Master
f f f f f f
Notification Notification Notification Notification Notification Notification
Slave
< —> <€ —> <€ —> <€ —> <€ >

3.15 Notification BifE® Link Layer DERE

ERETIK. RAL—THH—/3—¢& L TEME L Notification 247> TWVEd, AL—THOT XA —IZ Link
Layer TOO—I/LTHY. GATT O—ILEDERIEIHY T A,

3.22 & #& Y EE(Indication / Write)

Indication & Write BIETIE, ZEER. ROT—2 X ETH-OICEHEFIASDEELFOLENHY
FY, TDRH, —20ARI LI VA VR FTROT—IDEEFEEREHT ZEMNTET . More Data
BIEZETO 2 EMNTEZEH A, Indication DIFED Link Layer ENEDERXRZR 3.16 [TRLET, — 2D
T—RIRT Y bERZETHDICaARI L avA0E3—NIL0D 2 EOBEAMNY FT,

)

>
Master confirmation

A
\4

Indication Indication
Slave

< >
B 3.16 Indication EifEEF®D Link Layer DEXE

ERTIE, RAL—THHY—/A—& LTHEL Indication #1ToTWLWET, AL—THOTRE—IL Link
Layer TOO—/LTHY. GATT O—ILLEDEREIEHY FTHA.
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4. BLE V)a—>3ry—)L

AKY>F)LFO4 S5 LIk, BLE FIT Module & QE for BLE #F|AL THEREhTWET ., —HRIC,
Bluetooth Low Energy 7 7 — 3 V&K T HEICIK. 7TUr—2avOREIZMA T, 77U 75—
AVT—AREPYRYTEEHOTOT 7 ILEERT IDELAHYET, —BOT7 TV r— 3> TlE
BEIZ Bluetooth SIG IZ& > TEFDTOT7AILNERSNTLET,

4112BLE YY) a—%3>Y—)L& Bluetooth Low Energy 7 74— a v OBRBRERLET,

BLE FIT Module [& RX23W @ Bluetooth Low Energy #&: % FIFA$ 516D FIT €221 —ILTY, BLE
FIT €2 a—/LIZ. Bluetooth Low Energy 5SBIE%1T5 =M R_BLE_API &, ZDAPI 2FEALTF7 7V
r— a3 EREWHENT S app_lib SR Y ETS,

QE for BLE [, GUI TGATT 7R 774 ILDHXRFFEITS5YV—ITY, O— FERMBREIC K > THET LT
TO77AINEERTEEOHOT7IVr—230E007 74D I L—LT—OFEFLET,

User Application

Application Profile
BLEY Ja—32vY—I)L

QE for BLE A

BLE FIT Module

app_lib

Bluetooth Low Energy

Host, Controller

BLE Protocol Stack

B 4.1BLE Y'Y a—Y3a>Y—JLE& Bluetooth Low Energy 77U 45— 3 VDAL
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