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BIENTEFET,

%= 1.4 LE #&se

Bluetooth LE H#E & 2R
N—23y
5.0 LE 2M PHY (2 Msym/s PHY for LE) BET—2ANL—Tvk
- 2Mbps PHY ¥—% L— k BIERRENNC & DIEHEEE L
5.0 LE Coded PHY (LE Long Range) BIEEEBEHE K
- 500kbps/125kbps PHY ¥—%4 L— k
5.0 LE Advertising Extensions ERT BRI
- ®HUEYFryRIIZE D Advertising A AT RE E—a UEsRihK
(RX23W Tl& 4 DE TOMIL L 1= Advertising DRIEEITHA | RIBEETOD IR > 3 UFEIL
E) AU FrRILDER

- Advertising Data/ A ¥ ¥ Y LRARVRAT—EDBERRY A X%
PEER(31 /81 b > 1650 /31 k)

- Long Range [Z & % Advertising

- Periodic Advertising ASA] RE

5.0 LE Channel Selection Algorithm #2 EIRT IR
- FARILKRYESITTILTYXLOKRE
5.0 High Duty Cycle Non-Connectable Advertising a9 L3 UETORERENRE
- &/l Advertising Interval £2#&(100ms - 20ms) E—a EENEHEEL
4.2 LE Data Packet Length Extension BT—32RIL—Tv k
- T—ARBEDNTY YA XETIREQT /81 D251 /81 +) | BEBE/MNILBZEEEEAL
4.2 LE Secure Connections &2 Tk

- Elliptic curve Diffie-Hellman #3#H A X (ECDH)IC & Y .
passive eavesdropping [Zxtfix LIz X7 1) > J & HHR— bk

4.2 Link Layer Privacy 7 FLRERDERIE
- TSANTHEEDT KL AR % Link Layer TT & % H#E

4.2 Link Layer Extended Scanner Filter Policies

4.1 Low Duty Cycle Directed Advertising

- BRMoTNAREDBEIRY T3 2RI Low Duty Cycle
Advertising &4 7R— b

4.1 32-bit UUID Support in LE

- 32-bit ® UUID &4 HR— ~(GATT TEAT Hi5A(E. 128-bit
[ZHE5R)

4.1 LE L2CAP Connection-Oriented Channel Support

- L2CAP O credit based flow control F 4 )L Z{#F > =BIE %
HR—k

4.1 LE Link Layer Topology 7 = AN N

- EURIL RYTISILOBAOA—LESFR—FL. H
BUE—FTNAREDARYaVTIEEVFSILEL
T, BAlOUE—FTNRAREDIARYI 3 VTIERY TS
JLE L TENMERTRE

4.1 LE Ping

- ARV aAVOBEELER. MIC ZET/\ 7y FOREFEERIC
LY, AR aUDHERFINTLENESI N EF VI T
SR

Addendum 2 | Appearance Data Type

- GAPH—EXT Appearance ¥ v S92 )RT 4 v) %#FEH
Al HE
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Bluetooth LE ##E & EREA
N—3>
4.0 Bluetooth Low Energy
- Low Energy Controller Low Energy Controller [F@r7E#
Low Energy Physical Layer (PHY) i3
Low Energy Link Layer (LL)
- Low Energy Host Low Energy Host [F4 7B A

Enhancements to L2CAP for Low Energy
Security Manager (SM)

- Enhancements to HCI for Low Energy

- Low Energy Direct Test Mode

- AES Encryption

- Enhancements to GAP for Low Energy

- Attribute Protocol (ATT) ATT [FpZAERE
- Generic Attribute profile (GATT) GATT [Fih7aHERE

[;¥] BR/EDR(Basic Rate/Enhanced Data Rate)@{EIZIZIERIETT
(GF] DEMEELUNDEEEDREETA T 3 v (RUFAKEFE) LG Dz, AX— b T+ VEDTINARAT
(Fxthts L TWVEWATEEEL SH Y F T
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1.4 BRI EEREE
LE #EEZH T AT NA ANBETETIEE N ROCER1-4IZRLET,

RAVbY—RA 2+ (111) JOo—FFvy X b (1:m) Ayiadky kT—4 (mm)
kT JA—F¥vR4
RYyz7z3)L RS * ITH—i
RJz2z3)L
[(¥] RX23W Tl 7&8%ET [iX] RX23W Tl& 4 7E$EE T
RO~ 3 UmlEE [R1EF Advertising AT #E

14 BIE RO

TJO—FFXF R bTRARI D VERILGVTREELET, TA—FFY X2 (7 FNAZ2A4H)H
Advertising ZE1TL T/ v FEZEL. 7 THF—/N(RF v F)BRRF Y VEEITLTANTY FERELE
ED

Advertising Interval Advertising Interval
(20ms~10485.759375s) (20ms~10485.759375s)

P »d
« Ll |

Axv oA 3 —\)L
(20ms~40.96s ki)

v

A¥xT

PANAY K s

[;¥] Advertising Interval [($ZEFRIZ(E 0~10ms DT 24 LT 1 LA H¥ Advertising Z & IZftmEhET,

1-5 Advertising & X ¥ ¥ >

RAVERY—RAVETIEARI VI VFBEIALLTEIELE T, R T II(T FNNFAHF)N
Advertising ZE1TL T/ Y FEZEEL. BV RS ARFYF)BRAFYUEEFTLTNNY Y FE2RIELE
T, —ADTNAARA ZVI—2ELTARI P a v LW TFNASMRIZHLTaRI a3 VvEERL, $
S—ANRIFANDEARV D IVAHILEST, 1 =Z2I—4FBEV I, 35—FANRYTI)LE
BYFEST, a9 aVhMEILTIHE. T—2BENAREIZEY ET,
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Advertising & R F v UMb IRY L 3 U DHEIL FE TIX GAP (Generic Access Profile) <> FIZk > T
FELET, aRY P a3 DHEILEKDT—2EIEIL GATT (Generic Attribute Profile) < > KIZ &k - THl
HMLET, GATTTIX, GATT T—E4R—RELTE VYT 2SR ELTHY—ERZRET 20855 —
N, Y—ERZBRT DALV AT MEFVES, V34T MR T—ER—RZHEIH—NIIHLT
Read & Write 1T TEE 93, H—/\&Y 54 7> kIZx L T Indication & Notification #={TTEET,
9 54 7 > k& Indication %15 L7z 5 Confirmation ZE{TL THREZZRIELET, UTEEY FSLHY
SATU R, RYTSUHBY—NEBGEDH T,

Connection Interval Connection Interval Connection Interval Connection Interval
(7.5ms~4s) (7.5ms~4s) (7.5ms~4s) (7.5ms~4s)
7 L— LR 7 L— LR 7 L— LR 7 L— LR
(150us) (150us) (150us) (150us)
> <> > D> > <>
I_| B Al
u F 3 4+ 2+ 2
Empty Read Read Write .7 SATYRSH—N
AT or Write or Write Without
& Response -ﬁ—/ﬂ‘ea S47Ub

1-6 Read & Write

Connection Interval Connection Interval Connection Interval Connection Interval
(7.5ms~4s) (7.5ms~4s) (7.5ms~4s) (7.5ms~4s)
7 L—LJEE 7 L—LfER 7 L—L[EkE 7 L—LfER
(150us) (150ps) (150us) (150us)
<+>» <> <> “r OO <>
ﬂ u 2 2 i
Empty Indication Confirmation Notification -7 SATY R>IY—N
AL AN

-*j'—/i‘97347‘/ ~

1-7 Indication & Notification

Advertising [CDUVTIE 5 Advertisingl TERBALE T, AF¥ v UITDONTIK 16 RF¥v ] THALE
o AR LAVITOVWTIK 7 a3y THRALFT., T—2BEICONTIX I8 &IEl THAL
EX I

GE] Avay bT—2(2D0LTIE MBluetooth A w2 R B YIS r—VRA— "7y THA K
(RO1AN4874)] =SB L T FZE LY,
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1.41 TN ZADER

T /34 X% Bluetooth Device 7 KL XA(BD 7 FLR)ZE->THAMLET, BD7 FLRIZDWLTIX 2.3
BD7 FLADBREAZE] THALZFET,

1N T Advertising Data ® Local Name 4> GAP #—E X @ Device Name #4452 L1 TEET,
Local Name # % 5.7] IZ.RLE 9, Device Name # % 10.2] ITRLET,
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1.5 Bluetooth LE Protocol Stack @) Ej{E# =

Bluetooth LE Protocol Stack (& BLE Bl B#EEZHIEIL. RFARY FOETEZEELES, RFA RV B
& 1%, Bluetooth LE THESNBLUT 4 DOEMEREICEITAA U E2—NILTED 1 BADOBREEMEEZIELE
ERR

Advertising
Scanning
Initiating
Connection

Bluetooth LE Protocol Stack & Bluetooth LE EIED#IfHl4 2 72 —X% R BLEAPI & L TIR#LF
9, BLE BIiB#HEEIE RF 4 R M2 L TEIYIAA(BLEIRQ)Z MCU ~F1T L9, BLEIRQ FAR(X
R BLE_Execute #3—JLL. RFARY FDRRICHE LEE2 RV VBEITSLENHYET, £, &iE
R_BLE APl #a—)LL1-15&% R_BLE_Execute % 3—)/L L T Bluetooth LE Protocol Stack ® APl # X &
WEBETOBENHY FT,

21 av724459L—>3>#47F 3> ®BLE_ CFG_RF_DEEP _SLEEP EN A1 [ZERE SN TS5
& . Bluetooth LE Protocol Stack MEITT B2 R IMNE L. MDRD RF 4 R ~HEEIBAIR FE TIZ 80msec
ULOEBAHIBEICITEESHREINZ 51-0IZ R BLE_Execute A TRF#Z X)) —JE— RIZER S
BFET., COBBIIRFARYFDA VEZ—NIILERBITIEELS, RFARVIRETHLRDRF A RN R
IBETHORF 74 FILEEREZIELET., 200, RFHPER ) —TE—FRIZEBIEIL-OIZIZEZLAY
DNEEBZEZEBLRF AR FDA U2 —/NL% 100ms UL EICRET Z2HEMNHY FJ, Scanning T
[F. REF A VE—=NILERF YOIV R EDERBZED 100ms U LEIZRET 2HELHY FI,

RF &8x X)) —TE— FIZER I 571-5HI1Z. Bluetooth LE Protocol Stack [ RF X 1y — I L RF 9 T
A7y TREBEITVET, K1-8ICRFR)—T%F 558D MCURF B I EE R LET .

MCU IDLE 7T r— 3 VB R KR
R_BLE_Execute | R_BLE_Execute [Z & 2 WAZBALIEXE
> RF event interval o
| L]
| . . 1
P RF idle time !
- L}
|
RF slee H
MCU 1 / |
] R_BLE_Execute ' R_BLE_Execute
MCU R—RBFL\%:::‘CJU‘E 1 MCU Event callback, MCU R—RBFL\%:::‘CJU‘E 1 MCU Event callback, MCU
IDLE i | IDLE RF Sleep IDLE i ! IDLE RF Sleep IDLE
Processing H . Processing H .
' Processing i Processing
| \ >
A ' A ' A A v
BLEIRQ 1 BLEIRQ H BLEIRQ H BLEIRQ
|
(RF Wakeup) ! (RF event) E E (RF Wakeup) E (RF event)
RF H ! i |
Ed B
RF = RF RE RF s RF RE RF RF
SLEEP | & IDLE Even IDLE SLEEP = IDLE v IDLE SLEEP
© (Tx/Rx) 2 (Tx/Rx)
© el
»
/] "

1-8 RF R —T%# 51580 MCU/RF S E

MCU 74 K)LHIE, MCU ZEEBEEAE—FICEBIER L0, 7TUr—L 3 V0B ERTT S
EDTRETT, =L, R BLE Execute [IT&KB RF DA 97y TUEARF 4 X FEAIRRTE TIZTH
NEWMEE,. RFARVMER[TITEHENTEFRA, TDEH, 7TV 5r—a VREK
R BLE Execute A—/LZIITRHRWK S ICRETIHENHY FT,
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24 av7445L—>3v4+FL 3> OBLE_CFG_RF_DEEP _SLEEP EN A0 IZBE SN TINS5
&. =X BLE_CFG_RF_DEEP_SLEEP_EN MW 1IZERESNTWWTHL RFRY —TEBROEGEE-LT
LV LB A, Bluetooth LE Protocol Stack (& RF #% X ) —JE— RIZBRB S EFHA, ZDEHEE. RF7A4
FILBEPOEEERIIEMLETNS. RFRYU—TUEBELURF I A4 97y TREBETHHEWVNZOHT
T —2a U TERATRED MCU 74 FILEREAEMLES ., K1-9IZRF R —TZFEHLLENGEED
MCU/RF BiEIZEZ#RLE T,

MCU IDLE 77— a3 VAEERE A XS

R_BLE_Execute RfBLE?EXECUte 1z ct é LZ‘?EMIEEFQ

RF event interval

i
. A

RF idle time

AT
A\ A

MCU

1

McuU i R_BLE_Execute McuU

IDLE H Event callback IDLE
1

'

MCU i R_BLE_Execute

IDLE H Event callback
|

v

A A
BLEIRQ

(RF event)

BLEIRQ
(RF event)

RF

RF
Event

(Tx/Rx)

RF E:z;t RF
IDLE IDLE
(Tx/Rx)

RF
IDLE

v

e e N

X 1-9 RF RY—TZFEHHNMEED MCU/RF EEIE

op

RF X)—TOREIZEAL LT, 7TV —> 3 DURBEHN#EMIZMCU ZHBLTLEL

R BLE_Execute Ma—/LENAELMES, ORI P a VHENTALWEERAHYET, TDR=H. 7TV
T3 RBIIEREITHLIENERINE T, RIEFHEGHNEE 1310 41 AN MBEAREE
(R_BLE_SetEvent)] #ZRB L TUERNBZEHEIZHEIL TETLTLLEILY,

[;%] Bluetooth LE Protocol Stack [ R BLE Open [C& > TRF/N\— K9z 7DREFZMHLLET, RF
BEEBMEDRICYIFIz7YEY FLEEEIX. R BLE Open #a—I)LLTRF/N\— K T 7DIREZEH)
HIELTRFEMEZELESE TS,
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1.6 YI bz T7HER

RX23W @ Bluetooth LE @7 7V 75— 3 V&R T 51=0HII1F, 1-10 TR T7 TV r—2 3 V&5

ETOTFALEDORENDETT,

Bluetooth LE
T—%TUOF¥

TIUr—ay

GAP (Generic Access Profile)

GATT (Generic Attribute Profile)

Host

SMP (Security Manager Protocol)

ATT (Attribute Protocol)

L2CAP (Logical Link Control and Adaptation Protocol)

HCI (Host Controller Interface)

LL (Link Layer)

Controller

PHY (Physical Layer)

FI)r—a VEks
Application Framework

~<{ EFEAPI ZEALTA—YTRISLEBML TSN ]

BLE L4t @ FIT
EDa2—)L

FRHSA TS

app_lib

- #% API (abs)

= VI LI T7RAT (timer)

- X2 T4T—REE (secd)

- FO077 A L& (profile_cmn,
discovery) [i¥]

= 07— (logger)

- 372 K54 > (cli/cmd)

- LED and Switch #il{#l (board)

FO77AILES

Profile Framework

= JO774JLAPI

- GATT F—4 _R—2

- FOI7 74L& (profile_cmn,
discovery) [;£]

QE for BLE Z#FR L TEEN 7N
T7AILEERLTLESWL

J

(E] 70207 4 L3E( BLE FIT v2.50 LA TIRRHEhEE A, QE for BLE v1.60 L%

[ ERALTERLTESL,

~\

Bluetooth LE Protocol Stack(S 4 75 J)
- R_BLE_API

= KRR RRAB Y (GAP. SMP. GATT. ATT. L2CAP)

- Scheduler
- HCI
- LL

- % Dt (Vendor Specific. MCU {EH&EE A1)

N— R 7 (RX23W)

QE for BLE [Tk > Ta— F4&ERL

BLEFIT EZYa—JLICk>THR—F

1-10

VA NEWL {57
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1.6.1 EEHEE

AR e2studio [(CEWTBLEFITE a—/Lad 7Oy MZHAIAL & Bluetooth LE D 7O
PO RSANEYR— T BS54 TZ U ERAIGEICHRYET, 7TUT—2aVEBRORTILEVT
A4S L (Application Framework)& 7’0 7 7 4 JLER 43 (Profile Framework)l& QE for BLE Ta— F&RT 5
ENTEET, EHEITOVIDHMIEIR 15O FF2 AV FESEBLTIESL,

®15 HEIOvy

WeeJoy o SERrFLa AV K

BLEFITE®Ya—JL BLE £ a1—JL Firmware Integration Technology (RO1AN4860)

Bluetooth LE Protocol Bluetooth Low Energy 7R Fa LR A v O EXR/NRyr— 12— -3 =27

Stack (RO1UWO0205)

app_lib

Profile Framework Bluetooth Low Energy 70 7 7 1/ JLEAFKE H 4 F(RO1AN6459)

Application Framework ARFaArb

Mesh Stack Bluetooth #* v <2 E P 1—JL Firmware Integration Technology (RO1AN4930)
Bluetooth A w2 XA YOIy H—URB— kT THA K (RO1AN4874)
Bluetooth # w2 2R w9 /1\v/r—IURFEA A K (RO1AN4BTS5)

(x] 8&=FT

Bluetooth LE Protocol Stack 54 75 1) LM S 4 75 ) AR T 5 HEEF R 16 ITRLET,

£16 F4TFUNRMT DA

APl/= - 0% A2 =R~y S EFERAE
Bluetooth LE R_BLE_XXX #include "r_ble rx23w_if.h"
R_BLE_GAP_XXX WA
R_BLE_GATT_GetMtu ® R BLE _GAP_XXX
R_BLE_GATTS_XXX R_BLE_GAP_Init Ta—)L/\v V BE#ZEEHFT D L
R_BLE_GATTC_XXX API DfER % BLE_GAP_EVENT XXX A/ R k&L
R_BLE_L2CAP_XXX TZITMAHIENTEET,

® R BLE GATTS_XXX
R_BLE_GATTS_RegisterCb Ta—JL/\v » %
BT DL API DR %
BLE_GATTS_EVENT XXX A R b & LTZITE
BTENTEET,

® R BLE GATTC_XXX
R_BLE_GATTC_RegisterCb Ta—/L/\v o B %
BT DL API DR %
BLE_GATTC_EVENT XXX A RNy k& LTRITER
BTENTEET,

® R BLE_L2CAP_XXX
R_BLE_L2CAP_RegisterCfPsm Ta—JL/\v Y
BEEBZITDHEAPIDIERE
BLE_L2CAP_EVENT_XXX 4/ R k& LTZITERS
ZENTEET,

R_BLE_XXX & R_BLE_GATT_GetMtu [Fa—/L/\v 7 B

HOEKRIVEHY FE8A. APl DERET CIZRITER

5T EMNTEET, R_BLE_XXX Init.

R_BLE_XXX_RegisterCb.

R_BLE_GAP_SetPairingParams ¥+ APl DfERE %3 <IZ

ZITMAIENTEET,
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AP/ 0% A I— Ay S EFRAE

Vendor Specific (VS) R_BLE_VS_XXX #include "r_ble_rx23w_if.n"

o T O—HIEIEREA FI A AT AE

o TNARAEBET—ZEBWEELT 74 MED
(BLE_CFG_DEV_DATA_DF_BLOCK)

(] BEOBD 7 FLRET—42 75y aTEEY
51%AETY ., R_BLE_VS_SetBdAddr &
R_BLE_VS_GetBdAddr T{#FHwI&E
R_BLE_VS_Init Ta—IL/\v YV BEAHEEHETHE APID
#5838 % BLE_VS_EVENT XXX /R & LTRITES
CENTEFET,

MCU EHEE N (LPC) R_BLE_LPC_XXX #include "r_ble_rx23w_if.h"

T 74 FEZBLE_CFG_MCU_LPC_EN)

A=Y VBEBOERIVEHY FEA. API DFHER
EYCICRITRSCENTEET,

R API R_BLE_ABS_XXX #include "abs/r_ble_abs_api.h"

T 74 FEZ(BLE_CFG_ABS_API_EN)
R_BLE_ABS_Init Ta—JL/\v 7 BA# % &8k3 5 & API
D#ER % BLE_GAP_EVENT_XXX/
BLE_GATTS_EVENT_XXX/BLE_GATTC_EVENT_XXX
I BLE_VS_EVENT_ XXX A Ry & LTRITMA I EM

TEFEY,
BMEAPIDI— FRFEBELLBLTLESLY,
VI+bDIT7RA% R_BLE_TIMER_XXX #include "timer/r_ble_timer.h"

T 74 FEZ(BLE_CFG_SOFT_TIMER_EN)
R API 2 EAT 55HEE. COBEEEZAMICLTLE
&Ly,
R_BLE_TIMER_ Create TaO—/L/\w /BEA#E&ET 5 &
BAIDENYRAHEFIZZA S UTBEHEZITRMB I LN
TEEY,

(X] ERTE5E
app_main.c T R_BLE_TIMER_Init.
R_BLE_TIMER_Create &5
X2 T4 T—2EE | R BLE_SECD_XXX #include "sec_data/r_ble_sec_data.h"
T 74 )L MESH(BLE_CFG_EN_SEC_DATA)

(E] R7PVUVITBORUT A VIBHRET 277 v
LaTEHI HHEETT .
A=Y VBEBOERIVEHY FEA. API DFHER
EYCICRITRACENTEET,

(] ERTEHE
AX— bV T4 TL—ED[AVR—2V N2 ThB
r flash_rx Z3iB/0
[r_ble_rx23w] - [Store Security Data in DataFlash.]
#"Enable”. [Data Flash Block for Security Data
Management.]& 0~7 IZE%%E([Device specific data block
on E2 Data Flash.]& [FBID 70y 9 #E&5E)

OO 74 ILEE R_BLE_DISC_XXX #include "discovery/r_ble_disc.h"
R_BLE_SERVC_XXX #include "profile_cmn/r_ble_servc_if.n"
R_BLE_SERVS_XXX #include "profile_cmn/r_ble_servs_if.h"
QE for BLE TSN D

® R BLE_DISC_XXX
R BLE _DISC Start Ta—/L/\y 7 BE#E &8T5
& Service Discovery DfERZZ(TBBZ EMNTE
E3 8

® R BLE_SERVC_ XXX
R _BLE_SERVC GattcCb Ta—J/L/\v VA% %%
kT DL API DIREREFAARNUPELTRITMS I L
NTEFES,
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API/= 49 0%

AP I— R~y HEFRAE

® R BLE_SERVS_XXX
R BLE_SERVS_GattsCb Ta—/L/\v 7 B# %%
5T HEAPIDIREREAR U FELTRITMAZ E
MTEFET,

® SERVS TVS MDA R F&ZITESHEE
R_BLE_VS_Init £7=1% R_BLE_ABS_Init & &h
F=VS a— Ny IBEBTRITR ARV b F—
42 %FMEE R BLE_SERVS VsCb [ZETHEA
HYET,

[;X] 70774 JL@EIE BLE FIT v2.50 LUBE TIXIRHE
ShEHA, QEforBLEVI.B0 LIBEEFEALTERMLT
(&L,

=l b

BLE_BD_ADDR_STR
BLE_UUID_STR
BLE_LOG
BLE_LOG_ERR
BLE_LOG_WRN
BLE_LOG DBG

#include "logger/r_ble_logger.h"
T 74 FEZBLE_CFG_LOG_LEVEL)
A=Y VBEBOERIVEHY FE A,

R_BLE_CLI_XXX
R_BLE_CMD_AbsGapCb
R_BLE_CMD_VsCb
R_BLE_CMD_SetResetCb

#include "cli/r_ble_cli.h"

#include "cmd/r_ble_cmd_abs.h"

#include "cmd/r_ble_cmd_vs.h"

#include "cmd/r_ble_cmd_sys.h"

T 74 FEMBLE_CFG_CMD_LINE_EN)

R_BLE_CLI_RegisterCmds Ta—/L/\v J BE# & & 8%T

LT FAADEYRAHBFICTA N FERITERSC

ERTEET,

o MEAPIOOYEHANT SHHE
R_BLE_GAP_Init £7z1& R_BLE_ABS_Init T&&
NIz GAP O— LAy VAR TZITR>fz4 AV b+
T—R%FMDZEE R BLE_CMD_AbsGapCb [ZjE 3
BEAHYES,

e VSO EHAT B
R_BLE_VS Init 7% R_BLE_ABS_Init T&&h
VS =Ny VBB TR A R b T—
2 %ZFNDEFER BLE_CMD VsCb IZETHEMNH
YFEJ,

o Uty MEOI—IL/N\Y U BREERFT HHEE
R_BLE_CMD_SetResetCb Ta—/L/\v » B # &
$%9 % &“ble reset"a < > K45 R_BLE_ABS_Reset
IZ & % Bluetooth LE Protocol Stack @ 1) & k(<
AV BHERZITMEZENTEET,

[;¥] Target Board THEEAY %A%

AX—baV T4 L—4@[aviR—32 2 ThDE

r bsp AN v5.40 LIETH S Z & ZHESE. r_sci_rx, r_byteq

Z B0

[r_ble_rx23w] = [Enabled/Disabled command line

function]%"Enabled". [SCI CH for command line

function] & "8"[ZE%E(SCI8 #{ERT 571=8)

[r_sci_rx] = [Include software support for channel 8]

%"Include”. [ASYNC mode TX queue buffer size for

channel 8]%"160". [Transmit end interrupt] % Enable”.

['Y) Y —X]-> [SCI] > [SCI8] = [RXD8/SMISO8 ifi¥] &

[TXD8/SMOSI8 i F|&"E AT 5" I1ZFHTE

app_main.c T gsp_cmds ZE%9 %

app_main B84 R_BLE_CLI_Init.

R_BLE_CLI_RegisterCmds.
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APl/= 4/ 0% AP I— R~y HEFRAE
R_BLE_CMD_SetResetCb, * A Y IJL—TT
R_BLE_CLI_Process # M.

LED and Switch ll{E R_BLE_BOARD_XXX #include "board/r_ble_board.h"
T 74 FEMBLE_CFG_BOARD _LED SW_EN)
R_BLE_BOARD_RegisterSwitchCb Ta—JL/\w & BE#
EERTDHIERAVTFEDOEYRAABEICAA S VT EM
FZTMBEENTEET,

[;X] Target Board TERAT 35k
AIX—baA2 T4 L—AD[aVR—2Y N2 TH S
r_gpio_rx. r_irq_rx Z:EH0
[r_ble_rx23w] - [Enabled/Disabled board LED and
Switch control support.] % "Enable”. [Board Type]
%"Target board"|Z 5% &
[r_irg_rx] - [Filter for IRQ5]%"Enable”. [Filter clock
divisor for IRQ5]%"Divisor1”, [IJ YV —X] > [ICU] >
[IRQ5 i FI&"EAY 5"ICRE
app_main B§%{< R_BLE_BOARD _Init &
R_BLE_BOARD_RegisterSwitchCb % FE.5
JO774IJLAPI R_BLE_[H—E XA&]_XXX #include "r_ble_[¥—E X £&]1.h"
QE for BLE THR &5
R_BLE_[—E XA Init TaA—IL/Ny VB EEHT S
EUE—LTINA XD 5D Write, Read. Indication.
Notification DZ{ERFIZA N b EZ (TS EMNTEE
ER

TTUr—S 3 U CERAYT #8125 C T Bluetooth LE Protocol Stack 54 735 ) DA A T%:&RT 35
ERTEZET, 21 a0 745 L—2a3vAToay] TRIRTEET, #HEErFIREI N =24 T%5:&R
52 ETROMRAM O— FH A XZHIBTAENTEET, E44M4 THYR— T 2H#EEEZR1.7I1C
rLET,

% 1.7 Bluetooth LE Protocol Stack W4 /4 7 & H1R— + 3 S HEE

Bluetooth LE Protocol Stack ® % A 7

Bluetooth LE Feature All features S

LE 2M PHY Yes Yes No

LE Coded PHY Yes Yes No

LE Advertising Extensions Yes No No

LE Channel Selection Algorithm #2 Yes Yes No

High Duty Cycle Non-Connectable Advertising Yes Yes Yes

LE Data Packet Length Extension Yes Yes Yes

LE Secure Connections Yes Yes Yes

Link Layer privacy Yes Yes Yes

Link Layer Extended Scanner Filter policies Yes Yes No

Low Duty Cycle Directed Advertising Yes Yes Yes

32-bit UUID Support in LE Yes Yes Yes

LE L2CAP Connection Oriented Channel Support Yes No No

LE Link Layer Topology Yes Yes No

LE Ping Yes Yes Yes
o rIIL 2 rIIL

B'“et°°thEL%W Energy P RyZr350L RYTISL RYTIS)L

J ; n ancergzr;sRoole or Low Energy FIHE— I3 Sh— Fxx 24
JA—FXv X% JO—FXvR4E

Bluetooth Low Energy H—% H— H—

] Generic p(‘attp\”?#tgglre"f"e (GATT) 5547k 5547k 5547k
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1.6.2 [EiD#sEE
BLE LISAD FITES a—ILEHARAT & BLE LSO MCU #iEx2 K YBEICERT I ENTEET,
FIZHERATAHFITES2—ILEXR18IZRLET,

18 FITEDa—

FITESa—I/L%& AVR—3R2 b4
BLE r_ble_rx23w Bluetooth LE EA#4E
Bluetooth LE V7 b = 7 Df=HIZiHAE
BLEIRQ, CMT2, CMT3 % & Bluetooth LE Protocol
Stack ’MERAT ZEIYAAHBXEIL 14 BIE(SCIZkD
EERT)

BLE QE Utility r_ble_ge_utility FO7 7 A IVEREEEE

QE for BLE O =848

[;£] QE for BLE V1.40 LIETIX FIT €Y 2—ILTlX
%2 < QE for BLE ICRA{ch 3

R— FHR— by r—J(BSP) r_bsp MCU DO EREEE

I0OvIEREED-HICWAE

RX23W D75 v a A€ TATH b2 EAMAE
(YA rAERYEZTAAY—ILTI7—LIITE
ERAHT BBICTNA REET—2DEINTNS D
Ay Y EEEETICIRETED)

IRQ r_irg_rx B YRAHA N CDRE - B

LED and Switch #ll{HI#aETHERAINS
RAYFOEYEIZLDEYRAAERMLTT T
=3 VIZBHMTES

IRQ DE|YAHBREILT I+ L 15(SCIZKBER
G

GPIO r_gpio_rx AAALEHIRFOREE - FIA

LED and Switch #ll{HI#aETHERAINS

Pin IZE|Y 4T o= LED R A vy FEDAHAIZE

BTE3
LPC r_Ipc_rx HEBNRR

MCU EEEBE W#RETHERINS
JIva r_flash_rx NEISY a1 rAE Y DEESHZ

X)) T4 T2 EEHBETHERIND
TNAREET— 2 EBHEETHERIND

HCl E— KD E=HDF T 3 2 (v4.10 LIEE)

SCI r_sci_rx SCI DENEE— FE%E - FIA

XU RSA UBBETHERSNS

SCI DE|Y AAMBREIXFT IAIL L 15(SCIZKBPER
AT HE

CMT r_cmt_rx BAIANY FDER

H/W(RF)DHI D =8 (2478

VIO T7AAIHETEERAIND

CMTO, CMT1 OBV AABREET 74+ k 15(SC

[Z&DEEARE)
INA FRIX 2 —/\y T 7(BYTEQ) r_byteq NARRYUTNY T 7DERE - EE
ARV RS UHEETHEASIND
Bluetooth * v a2 r_mesh_rx23w Aya bROSOYR— b

Ay LagBETHERASIND
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1.7 REORN

LUTOFIETHFELES. QEforBLE ZERA L. R/MEFRD 7 T1) r—< 3 (Advertising X179 57
TVr—2a )& ElT5FIEZHBALET, ZEDOFIEICDOLTIE IBLE £ a—)L Firmware
Integration Technology (R0O1AN4860)] @ 4. BLEFIT EYa—/D7OT ¥y bl #8BLTLEEL,

(1) #HEBARKIBLE e?studio, RY— hFa2 T4 45 L—%(SC). QE for BLE &4 VX h—JL
(2) e%studio ETFRTP Y FEERK
Target Board for RX23W Tl& R5F523W8AXNG ##EE L TL 2 &Ly,
Target Board for RX23W module Tl& R5F523W8CxXLN #3#5E L TL 2 &Ly,
(3) SCTFITEYa—J)LE QEfor BLEDaAVR—%RY FZEBM, RELZHEL, O— F4ER
RPMERDIVR—R D FREER19ITRLET,

£19 BMEFOaVER—RY FERTE

ZXEDFIE w=/NMERDOFIE
VavYERE WA DY |
r_ble_rx23w &0 WA WA
r_ble_rx23w £ & £t TREEDDFFICT IHRIIFTE

a7 K54 Ui%EE(BLE_CFG_CMD_LINE_EN)
X2l T4 T—45 EEYE(BLE_CFG_EN_SEC_DATA)
FTINA AEHT—4 ERi%AE(BLE_CFG_DEV_DATA DF_BLOCK)
LED and Switch #il##1##&E(BLE_CFG_BOARD_LED_SW_EN)
[3X] MCU {E;4&E hige(BLE_CFG_MCU_LPC_EN)ZEMICETE
r_ble_ge_utility 3810 rFoar | A
[;X] QE for BLE V1.40 LI CIZFE
BLE Profile Creation i&0 A7 ay WA
[;X] QE for BLE V1.40 LI TIZFE
BLE Profile Creation Z& FFoay Advertising #3173 2_ENT 74 I FDT=OFE
r bsp £E £t RX2W D75y aAEY TATY MEREFER LB WNMGEETE
[E] v5.40 LIRRICEE

r_irq_rxBin - E£E EHE LED and Switch #i|{#1#4&&(BLE_CFG_BOARD_LED_SW_EN)Z XD
FEICTDHEETE

r_gpio_rx 3&fn Sy} LED and Switch #i|#&1#4&&(BLE_CFG_BOARD_LED _SW_EN)Z XD
FEICTIHEETE

r_lpc_rx B0 £ MCU &4 E B H#EE(BLE_CFG_MCU_LPC EN)#EMICEE T 515
BlIETE

r_flash_rx &0 £t X2l T4 TF—2EEBEEBLE_CFG_EN_SEC DATA)ET/81( R
BEAH F—4 &HE%Ee(BLE_CFG_DEV_DATA_DF BLOCK)ZEMNDEE
123 BB TE

r_sci_rxiBi - & Ehe av 2 K54 UH#RE(BLE_CFG_CMD_LINE_ ENYZEMDEEIZT 515
BIXFE

r_cmt_rx B0 WA WA

r_byteq &0 £t av > K54 U#EE(BLE_CFG_CMD_LINE_ EN)ZEMDE FIZT 515
BlIETE
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(4) 3I—FERZBROERTE

CMT FIT EZ 21— /LA v4.50 & Y EHLMES . r_cmt_rx.c IO CMT_RX_NUM_CHANNELS O EZ D %I
UTFZEMLET,

#if defined(BSP_MCU_RX23W)

#undef CMT_RX_NUM_CHANNELS

#define CMT_RX_NUM_CHANNELS (2)

#endif /* BSP_MCU RX23W */

J— k11 CMT_RX_NUM_CHANNELS Q% E

BLE FIT €Y 2 —JL® app_lib/board/r_ble_board.c MZE (& LED and Switch i I &E
(BLE_CFG_BOARD_LED_SW _EN)Z&EMNDEEIZT BB EFETT,

(5) e%studio ETYUHERELET/NVIETE

[Fa<zy b > [FE/F 1] > [C/IC++ Build] = [Settings] = [Tool Settings] = [Linker] 2> [ L 3 V]
SLIDEV a vEEERERICTREZEMLET,

RAM : BLE_B*. BLE_R*

ROM : BLE_C*. BLE_D*. BLE_W*, BLE_L. BLE_P

[FaTzy b > [FE/F 1] > [C/IC++ Build] = [Settings] = [Tool Settings] = [Linker] 2> [£4 < 3 V]
S[VURIL - T7AIL] D [ROMMD S RAMAT Y T 515 3 V]IcFaREBmMLET,

BLE_D=BLE_R

BLE D_1=BLE_R_1

BLE D _2=BLE R 2

[P S M > [FB/8F 1] > [C/C++ Build] > [Settings] = [Build Steps] = [Pre-build steps] 2>
[Command(s):]ICATZ#AALET,
..¥src¥smc_gen¥r_ble_rx23w¥lib¥ble fit_lib_selector.bat

RX2ZW D 75w aA®) TOTY MEENEDD 77 —L Iz 7HEMTWSER— FIZERT 515
&. [ET] > [T/3 v Y D] > [Renesas GDB Hardware Debugging] > (FEY x4 +4)
HardwareDebug] - [Debugger] = [Connection Settings] 2 [Z7 5 v 212> [ID O— K]

% "ASFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFICERBLE Y,

Target Board for RX23W TIX[E{T] > [T/\v ¥ D] > [Renesas GDB Hardware Debugging] > [(7
A< x4 k4)HardwareDebug] = [Debugger] = [Connection Settings] > [ER] D2 [T aL—4—H L&
BEHIAT 5(MAX 200mA)DEERIEFETY,

(6) EmEhfza—FDER
ATz b sre¥{FRY Y FAlc ® main()h D app_main()ZFESRE S IZLTLESLY,

#include "r_smc_entry.h"

void main(void);
void app_main(void);

void main(void)

{
}

app_main();

a—FK1-2 main BRN T app_main ®a—)L

(7) a—FKEmM-ZE
RELUBESEIZLTREEDT7 IV r—2avERELTLEEL,
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1.8 KFFai2 bOFERAH

PCORY— T4 VFEDEU MM LARI L3 ENTRYTIINERY, GATTH—/NELT
BET ST TN r—2a v —RMTT, UTHERNLGT T r—2a v EZ0RETY,

®1.10 BXMLGT7 IV r—avezniE

FFUr—3>
GATT H—/3\ Advertising 5 Advertisingl 2B LTS,

aRrsvay 3.3 GAP M4 N> k(gap_cb BA%)1 28BL T &L,
IO RY a3 ) Y IR MERIET B L Bluetooth
LE Protocol Stack [C& > TEEIMIZaRY 2 3 VA HEIL SN,
BLE_GAP_EVENT CONN_IND AS@51&hET,

R7Yvy M9 Xal)T41 2BRBLTIEEILY,
T—HBEE rg BIE] 28BL TSN,
(Notification)

GATT Y 347>k A¥ry 6 A& v #8BLTIEZEL,
axyTay 7 ax932) #28BRBLTIEIL,
R7Y2y M9 tXxal) 741 28RBLTILEZEL,
T—HBEE rs \iEl #8BLTLEEL,
(Read. Write)

ZDfh. RX23W THF& FIT € 21—/l & Bluetooth LE DH#REZFIAT H57 T 77— a3 VOB ELITFIC
TLET,

EERBOBEBO I OEREBOL YT —2ZNEL, PCORIYI—F I+ VEDISATUMITY
JO— KT B35 GATTH—NF7TYHsr—ay

> R4 HEERMPRL/NSCLGLER] 73 BHEaxrar] 19 X2 T41 #5RLTK
=&y,

PCORY—FIAVEDISAT U B YO—FREN=T—4%&%EL. 727—L9z77v 7
F—rFTBGATTH—NT7TYHr— 3y
> 86 BRAIL—TyF@EE] 19 EXa)T1] #28HBLTLESL,

T OB RX Y FTEDAA—CT—AORBEHBORA AT — 20 —T A AT —42%2PCHORAT—
T VEDISATURMITYTA—FRT 3B, V9SA4AF7 VD OERET—2E5H00— K95 GATT ¥—
NFTYHr—>3y

> 186 BRIL—T v FEBIEl] Z8BLTLEEL,

AXI— L7+ VEDBEBDI AT MO OIBESNDIEFIR. OAHIER. REBSBZFD GATT H—N\7
Tr—vay
S 73 8#HEarIYav] 9 wFa)Tq) #8BLTLCIESL,

BHEOt Y T2 ZRAYNICRETSIE—a LT IUr— 3
> 57 E—ar & LTHERI 28BLTLEEL,
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1.9 €723 nEEE

FW 7 v 75— rg ED{EF B RMIEFIZ Bluetooth LE Protocol Stack E 7 U —S 30045 3 VERE
EREITEB L5129 B=8IZ. Bluetooth LE Protocol Stack DS54 7S5 UELUVSA TSUISFERT S
NEAY—ROA—FDtEI L 3 VIFEBEXFBLE 'Ot 3 vAICEBELTLETD,

FETOTTH FTHRX23W(R5F523W8Axxx)® RAM. Data Flash ROM(DF). Code Flash ROM(CF)
DAEYTyTE e?studio ETY VAHIZKRESNZ LI Va3 VEBEZUTIZRLET,

AEYTY S o avEE
0x00000000 Y| RAM (64 KB) FIUr—armtesay
- SU.SILB1.R1.B2 R2 B.R
Bluetooth LE Protocol Stack 54 735Dt o 3>
- BLE_B 1. BLE_B 2, BLE_B, BLE_R_1, BLE_R 2, BLE_R
0x00010000 ¥
0x00100000 ¥| DF (Block 0) X2 T4 T2 EEBEEEYEICT I+ )L T Block 0 2/
0x00100400 ¥| : DF 44 X 8KB TNA REET— 2 EEHEEENFICETAMSNO T Oy Y E{ERATEE
- (1 KB * 8 block)
0x00101C00 *| DF (Block 7)
0x00102000 »| -
OxFFF80000 ¥| CF (Block 255) FIV5r—a3vntesvay
OxFFF80800 | : CF #4 X 512 KB - C_1, C_2, C, C$DSEC. C$BSEC. C$VECT. D_1. D_2. D.
: (2 KB * 256 block) W1, W2 W, L, P
: Bluetooth LE Protocol Stack 54 751D o 3>
- BLE_C_1, BLE_C 2, BLE_C. BLE_D_1. BLE_D 2. BLE_D.
BLE_W_1., BLE_W 2, BLE_W. BLE_L. BLE_P
OXFFFF7800 | CF (Block 16) TINA REFT— 4 EEMEEENFIZT 74 )L LT Block16 #{E /A
OxFFFF8000 ¥ | CF (Block 15)
OXxFFFF8800 ¥| .
OxFFFFF800 Y| CF (Block 0) EXCEPTVECT t % < 3 > (FFFFFF80-FFFFFFFB)
RESETVECT % < 3 > (FFFFFFFC-FFFFFFFF)

X 1-11

oL avDERE

JUAZREICDONTIX T11.7 FARDOGFEN] 2SHBLTLESLY,

EEDOEY L aVEEIXIMAP 77/ L THERETEET, MAP 774 JLIZDWTIE TM1.6.3MAP 774
ILDFEME N ZSBLTESL,

[(£] RX2BW DRA— 7y 77055 LREREEEERT 5154, CF @ Block 0 A 5 Block 15 £ T
NREINET, TDH. BDZ7RLRABEDTNA RBEAT -2 2EFAJOovy
(BLE_CFG_DEV_DATA CF_BLOCK)IZT 74/ FT16 AfEESNTLVET, BD 7 FLRIZDWLWTIF

23BD 7 FLRADHREAZE] #SHBL TS,
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2. AYvI49L—varvAIoay

2.1

AR

aAVIq4 L= avAToay

BLEFITED a—/IDarvI745L—>3arvxr 7o armREr ble_ rx23w_config.h TITWET, R

R— b3V T4 T L—L(SC)EFERT ABAIE. VI Yz 7avR—% b

BEEETIYIATL—

aAVvFA T IUERECTEET, REBEFED2—I/ILEEMT HMEIC. BEIRIIC r_ble_rx23w_config.h IZ
REENFET, vV OLB LU, SCRRBLEFTFHHEAER2.1ITRLET,
[3£] r_ble_rx23w_config.h ZE#EHRET HHEE. [FOP Y F[FTB/F1]-{EJILF—]-[SC Code
Generation Builder] DR EIZL > TlEk, AV I FZELRLEZBEOI— FERKIZCK > TRENEN LE
EINBERHYET, SCHONHZRELTHEEZHELET,

=21

aAvIq4gL—aviArFoay

5% E #01 FH

BLE_CFG_LIB_TYPE
(Type of Bluetooth LE Protocol Stack library)

(T 74U MME)
0: All features, 1: Balance, 2: Compact

©)

Bluetooth LE Protocol
Stack D& A4 7

BLE_CFG_RF_DBG_PUB_ADDR
(Initial Public Address)

EEOBEEEELET,
({0xFF,0xFF,0xFF,0x50,0x90,0x74})

BLE FIT € a1 —JLIZERTE
&M % Public Address D))
HAfE

BLE_CFG_RF_DBG_RAND_ADDR
(Initial Static Address)

EEOBEEEELET,
({OxFF,0xFF,0xFF,0xFF,0xFF,0xFF} )

BLE FIT € 12— JLIZERTE
&M % Static Address D))
B

(Initiating event close notify)

)

BLE_CFG_RF_CONN_MAX 1~7 BEERAKIRYI >3 U
(Maximum number of connections) (7)
BLE_CFG_RF_CONN_DATA_MAX 27~251 BRIy b T84 X
(Maximum connection data length) (251) (N1 k)
BLE_CFG_RF_ADV_DATA_MAX 31~1650 BX Advertising 7 — 42 %
(Maximum advertising data length) (1650) A4 X34 k)
BLE_CFG_RF_ADV_SET_MAX 1~4 =K Advertising v
(Maximum advertising set number) (4)
BLE_CFG_RF_SYNC_SET_MAX 1~2 &K Periodic Sync £ v k
(Maximum advertising set number) (2) #
BLE_CFG_EVENT_NOTIFY_CONN_START 0~1 AR 3 ARY DO
(Connection event start notify) (0) 1R8I Y AH S B AN RE
R E
BLE_CFG_EVENT_NOTIFY_CONN_CLOSE | 0~1 RT3 VARY FDE
(Connection event close notify) (0) TEIYAAFEEBRHAE
R E
BLE_CFG_EVENT _NOTIFY_ADV_START | O~1 Advertising 1 R > ~ DB
(Advertising event start notify) (0) 18I Y 5A A 5 A BB AN AR RE
DERTE
BLE_CFG_EVENT _NOTIFY_ADV_CLOSE | 0~1 Advertising 1 R~ F D5
(Advertising event close notify) (0) TEIY AHFEERBEIEEE
DERTE
BLE_CFG_EVENT NOTIFY_SCAN_START | 0~1 ZF v AR FORIAE
(Scanning event start notify) (0) Y5AHFEEBMBEAEDERTE
BLE_CFG_EVENT_NOTIFY_SCAN_CLOSE 0~1 AFx v ARV FDETE|
(Scanning event close notify) (0) UsAHFEEBIMBEREDETE
BLE_CFG_EVENT_NOTIFY_INIT_START 0~1 Initiator 1 N> FD X ¥+
(Initiating event start notify) (0) U RREIY A A FAE BN
REDERTE
BLE_CFG_EVENT_NOTIFY_INIT_CLOSE 0~1 Initiator 1 N> FD X ¥+

VSETEIY AH FEE BRI

b
REVU) X &
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REEH

(T 7 4L MME)

5: 4MHz output
6: 2MHz output
7: 1MHz output

)

BLE_CFG_EVENT_NOTIFY_DS_START 0~1 RF_DEEP_SLEEP start 1&
(RF_DEEP_SLEEP start notify) (0) HMIEREDERTE
BLE_CFG_EVENT_NOTIFY_DS_WAKEUP 0~1 RF_DEEP_SLEEP wakeup
(RF_DEEP_SLEEP wakeup notify) (0) BAEREDERTE
BLE_CFG_RF_CLVAL 0~15 32MHz KBIREIFD
(Capacity adjustment of 32MHz crystal (6) SREE{E

resonator)

BLE_CFG_RF_DDC_EN 0~1 RF &8¢ DC-DC ME&FE
(DC-DC converter configuration for RF part) (0)

BLE_CFG_RF_EXT32K_EN 0~1 RF &8 ~® slow clock
(Slow clock source for RF part) (0) source MDELE
BLE_CFG_RF_MCU_CLKOUT_PORT 0~1 MCU CLKOUT ®R— k@
(MCU CLKOUT port) (0) BRE
BLE_CFG_RF_MCU_CLKOUT_FREQ 0~1 MCU @ CLKOUT m 5 D
(MCU clock frequency) (0) NERBDERTE
BLE_CFG_RF_SCA 0~500 RF slow clock FA® Sleep
(Sleep Clock Accuracy(SCA) for RF slow (250) Clock Accuracy(SCA)®D
clock) B
BLE_CFG_RF_MAX_TX_POW 0~1 RREENT—DEE
(Transmission power maximum value) (1)

BLE_CFG_RF_DEF_TX_POW 0~1 TIHIEDEENT—D
(Default transmit power) (0) B®E
BLE_CFG_RF_CLKOUT_EN LTOWNFNHDIEZFEIR CLKOUT_RF HHDE&E
(CLKOUT _RF output setting) 0: No output

BLE_CFG_RF_DEEP_SLEEP_EN
(RF_DEEP_SLEEP transition)

0~1
(1)

RF Deep Sleep HLRED X TE

BLE_CFG_MCU_MAIN_CLK_KHZ
(MCU Main Clock Frequency (kHz))

® HOCO mif&. COEIFEREN
£Y,

® XA1/OyHDIFHE. 1000~
20000

® PLL Circuit D3H&. 4000~ 12500

(4000)

MCU A4 >o v YRR
#(kHz)

(Store Security Data in DataFlash)

©)

BLE_CFG_DEV_DATA_CF_BLOCK -1~255 TNA REFT—5 &
(Device specific data block on Code Flash (16) 9% Code Flash(ROM)®
(ROM)) Block
BLE_CFG_DEV_DATA DF_BLOCK 1~7 TN REFT—F &M
(Device specific data block on E2 Data Flash) | (-1) ¥ % Data Flash @ Block
BLE_CFG_GATT_MTU_SIZE 23~247 GATT BIETHERT S
(MTU Size configured by GATT MTU (247) MTU 4 X(/341 )
exchange procedure)

BLE_CFG_NUM_BOND 1~7 RETIZRUT 1 VT IER
(Number of remote device bonding (7) (F4

information)

BLE_CFG_EN_SEC_DATA 0~1 Xl T4 T2 EER

B}

=
REVU) X &
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ry 0% REEH

(SC &7R) (T 7 4L MME)
BLE_CFG_SECD_DATA_DF_BLOCK 0~7 RoT4 VT BEROBRETET
(Data Flash Block for Security Data (0) % Data Flash Block
Management)
BLE_CFG_CMD_LINE_EN 0~1 ATV RS A4 UEREDETE
(Enabled/Disabled command line function) (0)
BLE_CFG_CMD_LINE_CH 1or5o0r8 ATV RS A URETER
(SCI CH for command line function) (1) $5SCIOF v+
BLE_CFG_BOARD_LED_SW_EN 0~1 R—F®LED & SW Dl
(Enabled/Disabled board LED and Switch (0) ffa— FOKE
control support)
BLE_CFG_BOARD_TYPE 0~3 R—FD247
(Board Type) (0)
BLE_CFG_LOG_LEVEL 0~3 aJLANL
(Log level) (3)
BLE_CFG_ABS_API_EN 0~1 % APl DBRE
(Abstraction API support) (1)
BLE_CFG_SOFT_TIMER_EN 0~1 app_lib AT HY T b+
(Software Timer support) (1) DITFRARDERE
BLE_CFG_MCU_LPC_EN 0~1 MCU QO {EBEEE gD
(MCU low power consumption control support) | (1) BRE
BLE_CFG_HCI_MODE_EN 0~1 HCl E— R TOESDEERTE
(HCI mode support) (0)
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22 RAM OFRAE A

aAVI7490L—vavAToavickoTlE. RAMY A XIZEEEZEZ L0 HYET, 22123
D24 L= 3 vF T vDEF1MELEEED RAM YA XDEMY A XERLET,

£22 AVI4TL—2a3 AT a RERORAM DEMYA X

aAyvIq4gL—vavAEIoay

By 4 X

REHE

<9 R4 (SC £R) (T4 MMBE) (/S F)

_ o BLE_CFG_RF_CONN_MAX 1~7 All features 1094

Brarsvavm (Maximum number of connections) (7) Balance 1086
Compact 1074

B e BLE_CFG_RF_CONN_DATA_MAX 27 ~ 251 — =

BAT—SATY IR (Maximum connection data length) (251) 25147354 o

= - BLE_CFG_RF_ADV_DATA_MAX 31 ~ 1650 R

K Advertising data & (Maximumn advertising data length) (1650) All features £ 2328H

= - e BLE_CFG_RF_ADV_SET_MAX 1~4

K Advertising set #{ (Maximum advertising set number) () All features 308

= 2 BLE_CFG_RF_SYNC_SET_MAX 1 ~2

B sync set # (Maximum periodic sync set number) (2) All features 66

" FEIFICESTAIEEYLE Advertising
"2 : periodic synchronization 0 &% K #31 $¢

K Advertising data & [£& K Advertising set DEIZ L > T, BMY A XHRELZYFET, 23 [FxRK

Advertising data A% 0-252 [CERTE L1z & EDHY A1 XEA—X [, &K Advertising data RE=ZE L =550
EBMYA XERLTVWET,

% 2.3 &K Advertising data & & & X Advertising set DR EIZ &K 5 RAM DEMY A X

BLE_CFG_RF_ADV_DATA_MAX | 0-252 253-504 505-756

EBANY A RGIR) 0 512 1024 1536 2048 2560 ‘ 3072

BAY A RGAAR) 0 1024 2048 3072 4096 5120 ‘ 6144

X Advertising set #£

EBAY A RGIR) 0 1536 3072 4608 6144 7680

=
Bx

757-1008 1009-1260 | 1261-1512 | 1513-1650

BLE_CFG_RF_ADV_DATA_MAX | 0-252 253-504 505-756 757-1008 1009-1260 | 1261-1512 | 1513-1650

BLE_CFG_RF_ADV_DATA_MAX | 0-252 253-504 505-756 757-1008 1009-1260 | 1261-1650

BLE_CFG_RF_ADV_DATA_MAX | 0-252 253-504 505-756 757-1008 1009-1650

BAINYAXGIAR) 0 2048 4096 6144 7168

K Advertising data & & & K Advertising set ZID{EIXLA T DEEHAICIRFES LS ITHREL TLEELY,

4250 >= £x X Advertising data & x &KX Advertising set #{
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23 BD7 FLRADBRERE
Bluetooth Device 7 KL R(BD 7 K L R)IZ[ZLAFDEENHY F7,

&24 BD7 FLADER

BD 7 FLRADFESE BT
Public device address Public Address [ Ef124 Evw F# IEEE BB LET,
[;*] Bluetooth Core Specification Vol 2, PartB, "1.2 Bluetooth
Device Addressing"#5SB L T Z& L\, MAC 7 FL R LREHD
FIETHRFAIEETT .

Random Static REMEY A 11 THEY., BRYDEY FES VA LIZEKREL
device address | address T{EF T % % Random Address

CXIXXIXXXKXXIXX OF DXXXIXXIXXIXXEXX OF EXIXXIXXIXX:XXIXX OF
F XXX XXX XX XX

[;X] Bluetooth Core Specification Vol 6, PartB, "1.3.2 Random
Device Address"# S L T Z&LY,

[;£] Bluetooth LE Protocol Stack Tl&7+—< v FFz v o (%
ToTLWEERA,

(] REAT4 997 FLRIGERETER SISO, thT/N
A RAELENEERT HAEEIEEOTEHY LA,
Private Non-resolvable EGEY FA00 THREY., BRYDE Y FABIMIZHEER S
address | private address % Random Address
OXIXXXXXXIXXIXX OF TXIXXXXIXXXKXX OF 2XIXXI XX XX XX:XX OF
BXIXXXXXKIXKXX

Resolvable REMEY A 01 THEY., BYDEY FABIMICEERS
private address . TSANUBEEICK>TEF2 ) 71 5 5HT- Random
(RPA) Address

AXEXXIXXKXXXXIXX OF BXIXXIXXIXX:XXIXX OF BX:XX:XX:XX:XX:XX Or
TXXXXXIXXXXEXX

Bluetooth 7734 X [& Identity Address 5 £ 3, Identity Address [ Public device address A Static
Address DWWTNMIZIEY FES, T /N\NIHEREEE S T/34 X (& Identity Address BB E LG Y FT,

RX23W Tl&. #M7% BD 7 KL X T# 5 Public device address & Static Address # RN ROM OT7—4
PEEL L A —EEBICHENT DHEE(T/NA RABE T — 2 BB ZIRE LET, T—2EEHELTT—4 7
Swsa(DF), A—HEEE LTA— KISy a(CRMMERTIRETT, T 74 /L kTIE[r_ble_rx23w]D 3
V240 Lb—=2a vt T avIZE o TUTOREIZHE->TVET,

%25 BD7KLADHETE

aAvI49Lb—vavAIray WEAE
BLE_CFG_DEV_DATA_DF_BLOCK | -1 (DF #{FERL7%LY)

BLE_CFG_DEV_DATA_CF BLOCK |16 (CF®@7Owv% 16 Z{EFAT %)
BLE_CFG_RF_DBG_PUB_ADDR 74:90:50:FF:FF:FF (Public Address M 7 7 — L™ = 7 ¥ #A1#)
BLE_CFG_RF_DBG_RAND_ADDR | FF:FF:FF:FF:FF:FF (Random Address ® 7 7 —L™ = 7 #)H#A{E)

BD 7 K L R [& Advertising Bi#&E; 742 £ (2 Public Address & Random Address D W\ %& A TEAT

BET9, %E L 1= Random Address M{#EAA%IE 2.3.2 Random Address A% #8BL TS
LY,

BD7 FLRIF7ZFUHr— 3 ig8(C R_BLE_Open AT [Bluetooth Low Energy 70 kLR A v
GEANYF— 12— =<3 =a17)L (ROIUW0205)] ® 546 BD 7 FLAMDREAZE] I2&-T
LUTD & SITRE Sh. Bluetooth LE Protocol Stack M & RAM [ZH#iEShE T,
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26 BD7 FLADRERZE

BD 7 FLRDRESE

DF #ER75
(BLE_CFG_DEV_DATA DF BLOCK % 0~7
[ZERET D)

(E]
BLE_CFG_SECD _DATA DF BLOCK(F 7 #
JL b 0)THTE L 1= Block &RID Block #3557 L
TLEEL,

[X) 1’24635 L DF Z2FERALEEA,

MH#E

75y amieRE
[Public Address]
FF.FF:FF.:FF:FF:FF
[Random Address]
FF.FF:FF.:FF:FF:FF

[5¥] ALL 0x00 or
OxFF Di5E [LHERN

B8 AT %2 UART Z0 480 IF

BETBD7 KLRZEEAD

BEICERALTLEEL,

UTOWThADAETESH

ATEET,

- R_BLE_VS_SetBdAddr T
DF Z:&RLTCEZH2 5

- HCIE—FKZ77—LY9z7
D154 1% BDAdArWriter T
EEM2 D

] 259 YaFRITED2—

ILEEDICLTLESN,

CE] RX23W Uty k9%

CEENRBEINET,

EMATHEAYTS

XXXXXXXXXX XX
[Random Address]
XXXXXXXXXX XX

2 CF M7 % 75y aMBEIRE | BERHRRICT 7 —LDI T E
(BLE_CFG_DEV_DATA_CF_BLOCK % 0~ [Public Address] EHLICTBD 7 FLARZEEZEEAD
255 ZERET D) FF:FF:FF::FF:FF:FF BEICERALTZSLY,

(GE] "0"H 5"15"(& Start-Up Program [Random Address] LUTDAETES|ATES
Protection block &7 > TWEY DT, Start-Up| Fr-FF-FF-FF-FF-FF EIR
Program Protection #AEZ MR T /S, "0 53] ALL 0x00 or - Renesas Flash
MO EIRELGEVTLEEL, OXFF DB 1 m5) Programmer(RFP)D 1 =—
(E] "1"#8ET5ECFEFERALEEA Ja— FHEEEFERAL T
Jr7—LoxzTEEBIC
BD7 FLRAZZEZAT
[(X] RXR23W DA £ FOTF
D a EEEFERLT. £=
ENLEZTBIONBLELESIC
H—FKFTB35ZENTEET,

3 T7—LoT7HHREEFERT S [Public Address] TNy TEO—EEBD 7 F
BLE_CFG_RF_DBG_PUB_ADDR 74:90:50:FF:FF:FF LRZEES HBEICHERALT
BLE_CFG_RF_DBG_RAND_ADDR [Random Address] <zl

FF.FF:FF.:FF:FF:FF
[i] ALL 0x00 or
OXxFF DI5& (X EESh
4 BEEEZFERT S [Public Address] EEAT R TEALL 0x00 or
74:90:50:FF :FF:FF OXFF)DSEITERASINET,
[Random Address] Random Address [& MCU @
XXXXXXXXXXXX | =—27 Do BEERLET,
Z®Dfth | Bluetooth LE Protocol Stack D & RAM #& | [Public Address] F7IFY4r—avTBD7 FL

AEEETHIGFEICERALTL
=&y,
BLE_GAP_EVENT STACK ON
LI, R_BLE_VS_SetBdAddr
T Current register &R L TE
EMADPTAET .
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T—AREEBNOBD 7 FLADEEMADFEMIE 1231 T—2EEADEZTAA] ZSRL TS,

A—HHEEDEETHRZ E RX2ZZWD AT T7OT9 L 3 UiEED ML TBluetooth Low Energy 7R kO
LRy OBy r— 1—HF—ZT =217/l (ROTUW0205)] O [5.4.3 1—H4EE(ROM)ADE =32
Al & TBASRX2ZW DTS5 wiarE®)TOTH el Z2SBLTLEEL,

231 T—RHEEADEZTAH
F—2 48~ E R BLE_VS_SetBdAddr()Z@MA L TEZAHET, HCI E— K77 —LD T 7DEEE
NTYw4s BD 7 FLREZAHY—)L(BDAddrWriter)Z{EH L TE EAH#F 9, BDAddrWriter [CDWNTIE
Bluetooth Low Energy 70 LR 2 v U ER/NY7r—Y 1—H—X<7=27)L (RO1UW0205)] D
5.4.4.2 BDAddrWriter Tk 5EEAH] ZSBLTLEZEWV, RX2WE—E )ty F95 2L TESEA
FN=BD 7 FLAMNMERAEINET,

2.3.2 Random Address %%

LI T (X R_BLE_Open TiR3E L 1= Random Address T Advertising 3 %4> 7L T,
R_BLE_VS_GetBdAddr TiZiR & 1= Random Address Z#ER#& L. BLE_VS_EVENT_GET_ADDR_COMP
A4 N>k TH#E L 1= Random Address #{# A L T R_BLE_ABS_StartLegacyAdv Za—JLL &,

static st_ble_abs_legacy adv_param_t gs_adv_param =

{

()

.0_addr_type = BLE_GAP_ADDR_RAND,
}s

static void gap_cb(uintl6_t type, ble_status_t result, st_ble_evt_data_t *p_data)
switch (type)
{
case BLE_GAP_EVENT_STACK_ON:

R_BLE_VS_GetBdAddr (BLE_VS_ADDR_AREA_REG, BLE_GAP_ADDR_RAND);
} break;

(€19

static ble_status_t ble_app_init(void);
static void vs_cb(uintl6_t type, ble status_t result, st _ble vs_evt data_t *p_data)

{
(W)
switch (type)
{

case BLE_VS_EVENT_GET_ADDR_COMP:

st_ble_vs_get_bd_addr_comp_evt_t * p_get_addr =
(st_ble_vs_get_bd_addr_comp_evt_t *)p_data->p_param;
memcpy (gs_adv_param.o_addr, p_get_addr->addr.addr, BLE_BD_ADDR_LEN);
R_BLE_ABS_StartlLegacyAdv(&gs_adv_param);
} break;
(&)

aJ— K 2-1 Random Address DY > JIL
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AXU RS UMEERERI S &, "vsaddrgetd’a < K& vs addr set df © DF @ BD 7 K L A DFESE
LEZFTHZMNTEZFT, "vs addr get curr” &”vs addr set curr” T Bluetooth LE Protocol Stack D & RAM M
BD7 RLADHRLEZTHANTEET,

$ vs addr get curr pub
$ BLE_VS _EVENT_GET_ADDR_COMP result:0x0000, param_len:8
addr:36:35:34:33:32:31 pub on current register

$ vs addr get df pub
$ BLE_VS_EVENT_GET_ADDR_COMP result:0x0000, param_len:8
addr:36:35:34:33:32:31 pub on data flash

$ vs addr get curr rnd
$ BLE_VS_EVENT_GET_ADDR_COMP result:0x0000, param_len:8
addr:D9:7C:E6:81:83:35 rnd on current register

$ vs addr get df rnd
$ BLE_VS_EVENT_GET_ADDR_COMP result:0x0000, param_len:8
addr:FF:FF:FF:FF:FF:FF rnd on data flash
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24 HEERD
LTDH#ETHEHEERD

RLNES (RO
mEPDSKBYETS,

®27

AVvI4Lb—YarvAIray

HEERSARDNSLCLEHER

MCU & Ovw 4 &FE

HOCO Y Bawvwy : H%h
JERE 32MHz

FCLK : x1 (32MHz)

ICLK : x1 (32MHz)

PCLKB : x1 (32MHz)

(] RYx—ba>749L—4D
[VBay Y EREZFITTHRELTLES
LY,

GE] EALGEWNW Oy 2 IXEMIC
TE5M FE/ovIAEHER
IMEETTFIFTLESLY,

[;¥] R_BLE Open TY Ov Y AR
#IZ&HH TR _BLE_Execute D&
ERELELTWES, 7O0V95F
BHREBMNICER LGS
R_BLE_Close #IZ R_BLE_Open #
BEFRATLESL,

r_ble_rx23w
aAVR—F Y FRE

RF 8D DC-DC a > /\—4 : %
(BLE_CFG_RF_DDC_EN=1)

[;X] TBluetooth E#R&EEtH 1A K
SA4Y 7)==/ —+F
(RO1AN4534)] =SB LTLKE&
LY,

RFEDR ) —THEE . BX
(BLE_CFG_RF_DEEP_SLEEP_EN=1)

MCU EHEE Nikee - B3
(BLE_CFG_MCU_LPC_EN=1)

GE] A4 VL—T0
R_BLE_Execute APl 31—)L#%IZ
R_BLE_LPC_EnterLowPowerMode
APl Za—ILT HRENHYET,

CLKOUT RF : A% L
(BLE_CFG_RF_CLKOUT_EN=0)

a2 RS A UBkEE - &Y
(BLE_CFG_CMD_LINE_EN=0)

LED/R A v FHI{EHHEEE . B
(BLE_CFG_BOARD_LED_SW_EN=0)

RF & K#{E/87— : +4dBm > +0dBm
(BLE_CFG_RF_MAX_TX_POW=0)

RF 774 )L k{5787 — : High > Mid > Low
(BLE_CFG_RF_DEF_TX_POW=2)

(] RFZEENRT—FTIFHZ&ET
REERETITS2ENTEET
DEEREERIECHY
E3x B
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241 MCUKEEEH#EEDFEHE
MCU DIEEZEE NIKEEADTEITIL BLE #AE X FEABICEVTHLAIEETT, EBHEHESHRE~DBITOR
AESHIEUTDEY T,

® R BLE Execute(\MZE{T5ET#. R®MD R_BLE_Execute()Z%E179 5 E TOHAMIZ. Bluetooth LE
Protocol Stack [& MCU DEEEB HIKE~ADEITEZHEETLEE A,

® BLE#EEZENH., FATIITATOIVKR—F2 FAMCU Z#EHEZEHKREICBITLTELHER L
ZEERERLIEZLET, 7TUS—2 3 A MCU #EHBEDREICBITLET,

EHEHBZEADYUTILELT, UTOHEEFE =704 5 L(r_ble_pf_lowpower.c)Zigit LE 9,

MCU DIEBEEE NIKE~ADIEITIE. LPCFITE a—)LEFERALET,

BHBEAKRELLT, AV—TE—F, T4—TRAV—=TE—FK, YIrITTREUNLE—F

FHAELTLET,

KHEBENH#EEDOWHEIL R_BLE_LPC_Init) TTWLVET,

EHEE HIRE~DFEITIEZ R_BLE_LPC_EnterLowPowerMode() TiTWLVE T,

COBE#IE R_BLE_Execute()METETHRICO—ILL., UTEEFTLET,

Y AHDENE

BAVR—Y FHEEEBENKBICET L CHLEERN & /KR

FaAVR—2Y FOEEEBNRE~NDBITUELZER

MCU Z{EHE T IRREICHT

MCU MMEEEZ HIREMNSERE. FaV0R—R2 FOEBRE~DERVEEZENE

® Bluetooth LE BENKELBE. RFALDEIYAAICKYIEHEEENKENGERLET,
fzfzL. BYRAADEMELERIZRF NSDEIY AADELET HAEEMENH D=5, BIYAHEN
LRIT—EBLE 2 RV DKEDF = v 1T\, BLE 2RV A HSHHE(E MCU DIEHEEIKE
ADBITERXTYTTBHESICLTLEELY,

YV V. V V V

BIEHEEBEBNHKRECE TSR IVR—3 2 FOEMEIRREILBEE F+ 2 A > b RO1UH0823 RX23W %' JL—
T A—H—XAIZaTFI N—FKIzT7HER 1. HEESHEBMEE OR M2 1C8HLTLET,

BLE BEELLND O VR—R Y FMIDOWT., BEHEBHKE~DBIT. BROLEZEMLI-MES.
r_ble_pf lowpower.c DLAEICRTMEBEEE L TL SN,
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(1) EHEBEHNKEADBITFIvILE

® YIRDTIFTRAUNAE—F
check_software_standby()BE#RIZa U R—F Y MY T R I TR EUNAE—FIZBITLTHM
BHRWVKENESHhEF v I THNEHFEMLET, 2— F 2-2 D" /* add check for other
components */"DHIEICMIEZFEML T FZE Y,

static bool check_software_standby(void)

{

if (g_inhibit_software_standby)
{

}
/* HBE */

return false;

/* If DTC/DMAC/DataFlash is in active, MCU can not enter software standby.
This code is copied from r_lpc_rx23w.c lpc_lowpower_activate_check. */
if ((0x0000 != (FLASH.FENTRYR.WORD & 0x0081)) ||
((@ == SYSTEM.MSTPCRA.BIT.MSTPA28) &&
((1 == DTC.DTCST.BIT.DTCST) || (1 == DMAC.DMAST.BIT.DMST))))

{
}

return false;

/* add check for other components */

return true;

O—FK22 YIFrIITREVNAE—FADOBTEF VI T BHEM

& FT4—TRY—TE—F
check_deep_sleep()BIRIZI+ v F Ry 24 I(WDT)FRABKICT s —TR)—TE—FIZHBITL
THHELGVVRENE S D EF v I THNEEZEMLES, VAV F RV I 24T(WDT)LUSA DO
vik—% 2 MIEBMT EZHEEHY FHA., 33— F 2-3 D" /* add check for other components */" DL
BICWEFEML TS,

static bool check_deep_sleep(void)

{

/* If DTC/DMAC/DataFlash is in active, MCU can not enter deep sleep.

This code is copied from r_lpc_rx23w.c lpc_lowpower_activate_check. */
if ((0x0000 != (FLASH.FENTRYR.WORD & ©x0081)) ||

(0 == SYSTEM.MSTPCRA.BIT.MSTPA28))

{
}

/* add check for other components */

return false;

return true;

A—F23 T4—TRY—TE—F~OBITEFI VI T 5H5M
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() K HBEBNIREANDBITERNE

suspend_peripherals()BI#RIC&a v R— > FDEBEEENKRE~NOBTEFOEZEMLET, 20—
K 2-4 ®”/* add implementation for transiting xxx mode */" DI EIZ & HEEHIKEIZIE U TRITERBULEZE
BMLTLEELY,

static void suspend_peripherals(lpc_low_power_mode_t mode)

{

if (LPC_LP_SW _STANDBY == mode)
{
R_BLE_CLI_Terminate();

/* add implementation for transiting the software standby mode. */

}
else if(LPC_LP_DEEP_SLEEP == mode)

{

}
else if(LPC_LP_SLEEP == mode)

/* add implementation for transiting the deep sleep mode. */

/* add implementation for transiting the sleep mode. */
}
(M)

a—F 24 FEHBBENRE~OBITERUEZENT S5

Q) IEHEZBHREN L DEIRFLE

resume_peripheralsB#RIZa v R—x > FOEBEEBEAKEN COBFUEZEMLES, I—F
2-5 M”/* add implementation for transiting the active state. */"DIEIZREHEE B KEIZIS L THERLES
BMLTLESL,

static void resume_peripherals(lpc_low_power_mode_t mode)

{
if (LPC_LP_SW_STANDBY == mode)
{

R_BLE_CLI_Init();
/* add implementation for transiting the active state. */

else if(LPC_LP_DEEP_SLEEP == mode)
{

/* add implementation for transiting the active state. */

}
else if(LPC_LP_SLEEP == mode)

/* add implementation for transiting the active state. */

}
()
X
O— K25 FHEHEBENKEL - DERLEZENT S5
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3. A—H¥I3—FDOEEFE

QE for BLE [£385t L= T 077 1 LEBSDIEMIZ GAP O—JL(£ > FSILIRY T TS )KL E=T TY
r— a3 VB % src¥smc_gen¥Config_BLE_Profile RIZa— F&ERLET, GAPA—)LT&(2TRD Y
FEERLTa—FERT SEFT, HEICORY P a VAR TR S S LA app_mainc & LTERSh
FT. ERINDETOTSLOBEICOVNTIE 131 A7 b TOTSLOEE] #5BLTILEZEL,

app_main.c DU TOBEMNTEED APl ZFRALTCaA—Ya—FZEMN-ZEETH_ETT7 T r—
DavERRTEET., —HO AP FEBETIATEHEORYEE LTHERENRY FTH, FEAED
APl IFA RV FELTRYD2a—FI(2Fa—a2T - Ef7dh, EFEENARDFBEHMELTARY b
VRSIRENET,

% 3.1 app_main.c DR

app_main.c DRA%k & BA
app_main B%L app_main B A A VIL—TEH - TLET,

LUTFTDAPIEAA VIIL—TRITEALEY,

- #EIELEE AP
W7EHEEE T, Bluetooth LE Protocol Stack DR ¥ 1 —3 124
RUMNYESREIYRABNY RSZIA—ILNAYyIERELTE
BRLFET, GATT T—E2A—X3LEHLFET, 321 MHLEL
H(ble_app_init B8%k)1 THEHALFET,

LIF®D AP EAA VIL—THRTERLET,
- R_BLE_Execute
WHBMEETT , A7 Pa—FEETLTARUMEREL, #R
EO—LLNyBEBITRLET, 322 AMUIL—TERYT
¥ 1—3(R_BLE_Execute)] THREALET .
- R_BLE_CLI_Process
ATV RTA UBEBENEMOSEEICERLET,
- R_BLE_LPC_EnterLowPowerMode
MCU BB NRENEDDGRIZERLEY,
a— )L/ Ny VB ARV ENVES GAP / GATTS/GATTC/VS/ H—/NMAIFO 7 F7AILAPI] 9S54 7F
Y MAITE T 7 AL API/L2CAP /DISC DA XY b FEET B LIE
UHEIFET,

U] RFEESA S VTEMIEIRF DENYAADNKET S E LLD>R
FOA—SHhLUTHEINET,

CE] VI ROz 734RE2A4IDENY AADNFKEST H L CMT
FIT & ¥ 2 —JL->Bluetooth LE Protocol Stack D A& 2 —5 h 5
THENhFET,

[;¥] LED and Switch #lf#10 LED (Z:@& & FEA L £+ A, Switch [
Switch I TFDEIYRAAHHFEET 5 & IRQFIT £ 2 —JL->Bluetooth
LE Protocol Stack DA ¥ a—5SHhoBEUHENET,
BYRA#HNTES O RS A UBENEDDIEES. UART EZEDE|YVAANKET
5ESCIFITEDa—ILhLREUHEIAET,

app_main.c DB ZERID 7 7 1 JLIZHEI L1z LMEE . e?studio £ T Config_BLE_Profile 7+ /LA %5
Jyd L, UTOFIETHD 7 74 IILEEMLTLESLY,

FE] > [V—R - Z7A4 LS IEEDLRT.c ZEBMLTLZELY,

FR] D> [Ny Fd— - T7AIDLEEDEFNh FEBMLTLLZELY,

APl D785 A —R DFEMIZ DL TIE R BLE APl K& 1 4 > 1(r_ble_api_spec.chm)Z BB LT &L,
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31 R brT0T5 LOEME

LTI, QEfor BLE AT B3R T IL b TOT S LDEELEBMENZEFLRARNV M ERLET, &
R OILEPEE(X Bluetooth LE Protocol Stack WBEENILET 5-Ha— FOERIIHEH Y TH A,

£V RS
(GATT 2547 1)

EJR ON

XA w4 ON

BLE_GAP_EVENT_STACK_ON

F/3{ A% (RBLE_DEV)T
T4ILBYGLTREY Y

U EEY
(GATT H—1%)
I

iR ON
A% % ON

BLE_GAP_EVENT_STACK_ON

T /\A{ X% (RBLE_DEV)T
Advertising

BLE_GAP_EVENT_ADV_REPT_IND

Advertising

ARIVIVYSIAL

U avinE

A

1

1

1

1

1

1

1

1

1

1

!
T

u

= O RIERY: i
BLE_GAP_EVENT_CONN_IND

BLE_GATTC_CONN_IND

BLE_GAP_EVENT_CONN_IND

BR/ATy FROZEEER

______________ | BLE_GAP_EVENT_DATA_LEN CHG

RANT Y FROZEIGE

BLE_GAP_EVENT_DATA _LENCHG ¢

FELIETOTFAILD
Y—ERT 1 RAH/\Y A

‘ Y—ERT A RAONYIEE
disc_comp_cb M--------------

TARANYET ‘

Bluetooth LE Protocol Stack
MNEELE

QE for BLE A%
a— R&ERL

3-1 QEforBLE WNERTHATIL > TO5S LDEIME
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3.2 app_main FA%

app_main B TlX, WHENE, AL VII—TOEREFITVET, T, 447, KA—FKFE. a<>
RSA U EFERT 554, app_main B THEILREEZITVET,

[;3) QE for BLE #{#Rd 5154.

app_main B0V —Xa— FIZBEEMIZERINET,

app_main B#DHEa3—F3-1I1ZRLET,

/* CommandLine parameters */
static const st_ble_cli_cmd_t * const
{
&g_abs_cmd,
&g _vs_cmd,
&g_sys_cmd,
&g _ble_cmd
¥

void app_main(void)

/* Initialize BLE */
R_BLE_Open();

/* Configure the board */
R_BLE_BOARD_Init();

R_BLE_LPC_Init();

/* Initialize timer for ABS & LED
R_BLE_TIMER Init();

/* Configure CommandLine */
R_BLE_CLI_Init();

ble app_init();

/* main loop */

while (1)

{
/* Process Command Line */
R_BLE_CLI_Process();
/* Process Event */
R_BLE_Execute();
/* Enter the Lower Power Mode
R_BLE_LPC_EnterLowPowerMode();

gsp_cmds[] =

Bluetooth LE Protocol Stack M #1411t (R_BLE_Open)
[3%£) @9 app_main BAEOZATI—IL L TLFZELY,

R— RO#HE(R_BLE_BOARD_Init) |

/* Initialize the Low Power Control function */

| MCU 1EH & E H#sED #MHAME(R BLE LPC Init) |

blink */

| 77— a3 VEAD timer ®#HEAE(R BLE TIMER Init) |

R_BLE_CLI_RegisterCmds(gsp_cmds, ARRAY_SIZE(gsp_cmds));
R_BLE_CMD_SetResetCb(ble_app_init);

| AY Y RS54 vOFHAER BLE CLI Init) |

/* Initialize BLE host stack and profiles */

AR RRE V. TOT 74 LOTHIEble app init) |

* 4 2 J)L—F(R_BLE_Execute #FEUHY .
R_BLE_LPC_EnterLowPowerMode T MCU {E;EE B HIRE~ADHE
17)

*/

3— K 3-1 app_main B0 4!
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3.2.1 #HEAEALIE (ble_app_init B9%k)

ble_app_init B TIE., KRR FRA2 v Y, TAT 74 ILODEILLEBEEZITVET, a—ILAv I EHOE

O GATT T R—ZADERLELELTVET,
[’¥] QE for BLE Z{#/M 9 %15&. ble_app_init DYV —X 31— FIEZBBIMICEREINET,

ble_app_init BE#®DHIZ3— F 32 ITRLET,

static ble_status_t ble_app_init(void)

{

ble_status_t status;

g_conn_hdl = BLE_GAP_INVALID_CONN_HDL;
gs_timer_hdl = BLE_TIMER_INVALID_HDL;

/* Initialize host stack */

status = R_BLE_ABS_Init(&gs_abs_init_pa
if (BLE_SUCCESS != status)

{

}

/* Initialize GATT Database */
status
if (BLE_SUCCESS != status)

{

return BLE_ERR_INVALID_OPERATION;

return BLE ERR_INVALID OPERATION;

R_BLE_GATTS_SetDbInst(&g_gatt_

RR R R4 v O#EILR_BLE_ABS_Init)
[E] MR APl ZELLGWNVES. UTZFERALET,
R_BLE_GAP_Init
R_BLE_VS_lnit
R_BLE_GATTS_Init
R_BLE_GATTC_Init

ram);

GATT F—4 _R—ZX D E$}(R_BLE_GATTS_SetDblnst)
[3£] QE for BLE T GATT O—L&EH—/NI2SA TV b+
NDELLIZLTHaA—FRERSIhET,

db_table);

}

/* Initialize GATT Server */
status = R_BLE_SERVS_Init();
if (BLE_SUCCESS != status)

GATT #—/\HEEED #IEA{E(R_BLE_SERVS_Init)
[33] QE for BLE T GATT A—LEH—/NIISAFY rOELSIZLTEa— K
EREShFET,

{
}

return BLE_ERR_INVALID_OPERATION;

/* Initialize GATT client */
status = R_BLE_SERVC_Init();
if (BLE_SUCCESS != status)

GATT 7 54 7 v MEBED#HAME(R_BLE_SERVC_Init)
[£] QE for BLE T GATT O— L& H—/N\IV 54 T7o bDELBLIZLTHI—F
ERSNFET,

{
}

return BLE_ERR_INVALID_OPERATION;

/* Initialize GATT Discovery Library *
status = R_BLE_DISC_Init();
if (BLE_SUCCESS != status)

{

Service Discovery ##ED ##A1E(R_BLE_DISC_Init)
[;¥] QEforBLE TGAP O— L&t > rSNICT B Ea—FERSINE
ER

return BLE_ERR_INVALID_OPERATION;
}

/* Initialize LED and Switch Service */
status = R_BLE_LSC_Init(lss_cb);

if (BLE_SUCCESS != status)

{

}
/* Create timer for LED blink */
status R_BLE_TIMER_Create(&gs_timer_h

if (BLE_SUCCESS != status)
{

}

return status;

return BLE_ERR_INVALID OPERATION;

return BLE_ERR_INVALID_ OPERATION;

H—ERDHEHE
(R_BLE_[#—E X #&]S_Init £1=1& R_BLE_[#—E X&]C_Init)
[;¥] QE for BLE T GATT A—/L%H%—/\IZF 5 & R BLE_[H—E X
£1S_Init AAa— KEREhET,
[;¥] QEforBLE TGATTA—L%E9SAF7 v MZT 5 E
R BLE_[#—E X&|C_Ini)yhlia— F&EREhET,

dl, 1, BLE TIMER_PERIODIC, timer_cb);

VI bz T R4 TER(R BLE_TIMER_ Create)

a—FK

3-2 ble_app_init B D5l
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3.2.11

TIVr—oavIla—n\y VBEREERTHLET. BRIV IFDZEFII VI TREEZTSC

=Ry IVASTRAR: k- (OF =573

ENAEIEET T, EHRET OV I DI—IILNY U EERAPI 2R 32ISRLET,

HEeJnow sy

#3.2 a—L/Ny Y EERAPI

a—)LNy U &% API

R_BLE_ABS_|Init or

EfRShfza—/\y BEEIZ
Advertising. X ¥+ >, Connection

GAP R_BLE_GAP_Init et &. R_BLE_GAP_XXX D#&E
ERERICFVHIAET,
2542 I — L\
GATT H#—/% R_BLE_ABS_Init or gﬁf ZL;‘:' > i"p 7;\ ZE%‘?ZH#
(FA7 71 L#8) | R_BLE_GATTS_RegisterCb '

[CFUHShET,

GATT ¥ 547>k
(7RI 74 ILHEE)

R_BLE_ABS_lInit or
R_BLE_GATTC_RegisterCb

EfFEInf-a—I)L/\y o E%E
GATT H—\Hh D7 Y & AEFIZFE
UHEINET,

Service Discovery
(Fa77A4ILER)

R_BLE_DISC_Start()

ERShiza—A\y VBT
Service Discovery M52 T L1z & &I
HUHENET,

Vendor Specific

R_BLE_ABS_|Init or
R_BLE_VS_lnit

EfEIhtE=a—L/\y o E#IE
R_BLE_VS XXX D#ER % 2SI
HUHEIhET,

L2CAP

R_BLE_L2CAP_RegisterCfPsm()

R Ihfza—L\y o E#IE
L2CAP Credit-Based Flow Control @
)Y TR FDIEEIIR > F=FF.
L2CAP Credit-Based Flow Control @
Z{ERFA &, R_BLE_L2CAP_XXX M
HREZEBIIFEUHINET,

[(¥] QE forBLE Ta— F&mEh
EFHA.

LED and Switch #il{#

R_BLE_BOARD_RegisterSwitchChb()

EHFEnf-a— ANy S ERT
Board @ Switch AT S hi-15E %
E. R BLE_BOARD XXX D#ER %
ZEHICFETHEINET,

[;¥] QE for BLE Ta— K4/ &h
FH A

YILGTT7HRAT

R_BLE_TIMER_Create()

ZFEntza—/)L/Ny o BEILIEE
LI-BFENEBLI-EEHE.
R _BLE_TIMER XXX M#t8R %215k
[SHEUHEINET,

[;¥] QE for BLE Ta— K4/ &h
FHA.

ERESniza—LA\yIBERETI S

H— /Nl R_BLE_XXXS_Init() AR e
JRI774ILAPI (XXX I Service M4 i) ;;;gi;;atXéhUﬁ”"

s o
9547 M R_BLE_XXXC_Init() i?i};’;zxg ;: 7{_ ;%fﬂig "
FB 77 4L API (XXX [ Service D% #i) e

ShFEJ,

[;¥] R_BLE_ABS_Init X GAP. GATT #—/\, GATT V5472 k. VSOOA—IN\Y IV EREFLD
TERTEEY,
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3.2.1.2 GATT T—H#R—ZAM%Z4§%(R_BLE_GATTS_SetDblnst)
GATT H4—/NE LTEMES 5 GATT H—ERT7 T U —2 3 VEERT 554, QE for BLE ALUT®D
T7ANITH—ERDT—EAR—RE1—FEKRLET,

® gatt db.c
® gatt db.h

D GATT T—A2 R—X[E R_BLE_GATTS_SetDbinst [C& > TT7 TUr—> 3 VICEFINFET,
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322 AL YIL—TFERY T 1—F(R BLE Execute)

Bluetooth LE Protocol Stack (&7 U4 — 3 U EIEN 3 APl 2B T 5-OICAy 1 —5%FEH
LET, RS2 —S5FBESEE=0IZAA 2 I)IL—TAHIZTR BLE_Execute Za—J)LLTL &Ly, H
ELEARYMIEFLE-a— LNy BERICBHMENET,

A4 <21 —5(E R_BLE_Execute IZ& Y. Bluetooth LE Protocol Stack D& L1 YD 42 XY EIZEE SO
feAvE—VFa—ITH->TRARY EWELET, K 3-2 (2 Bluetooth LE Protocol Stack DEAXR L —4 2 X
9: — I" Ei? lzas-d-o

Source Code | | Library Software | | Hardware
Bluetooth LE Protcol Stack
e
r Al
Application R_BLE API Scheduler Host Stack Link Layer(LL) BLE H/W
Call R_BLE API
» Send Message to
Host Stack
—_—
return R_BLE API
Function Call =~ Q=" """""--7mmmmmmoos T
return H H
--------------- > : Call R_BLE_Execute() _ Execute Task
Send Message H d xecute 7as »
H 1 Send Message to LL
Access BLE HW H H
—_—> H H return
| | SREEEEEEEEEEEEEEEEEEE -
BLE Interrupt E E Execute Task :
: : Access BLE HW
Send Message to Host Stack
return
: : [Cmmmmmmmmmm oo P o
H H Execute Task 1
E ' callback
i R BLE event callback <
u return >J l |
-------------------- return
: hosasnee s 1 T
' ' return
! !  SREREEEEEEEEEEEEEEEED
E return R_BLIé_Execute() :
O L
H H H H BLE Interrupt
' Send Message to LL [lﬂ
Call R_BLE. Execute() R :
' e Execute Task R
| i Access BLE H/W
! N
Send Message to Host Stack >
return
[ mmmmmmm e [ EE R EE LR EEh -
E E Execute Task : :
H 1 callback
i R BLE evént callback ¢
H return >J [ |
-------------------- return
ety B Rl
: ! e ]
H return R_BLE_Execute()
P A P
3-2 Bluetooth LE Protocol Stack DEKXRL—47 VX Fv— b+
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323 #THNE

A UII—Th 5kl BB AL, Bluetooth LE Protocol Stack, app_lib D& T 1T S5 1=HIZLLIT D API
j&:_)l/t/—c < Tféb\o

[Bluetooth LE Protocol Stack]
R _BLE_ Close()
R_BLE_GAP_Terminate()

(V7 bz 74247]
R_BLE_TIMER_Terminate()

=S NE )

R_BLE_CLI_Terminate()

BTUREOY L FILE LT, MK API D R_BLE_ABS Reset)#RELTWET., 2D APIRIZTLRE®D
APl Za—J)LLTWLET,

[’X] R_BLE_Close()T RFHW @fElkZ LTWASF=®, RFEEHRICVI bz Tty T EH5EEIE.
)ty 9 BHHTIZT R_BLE_Close()&MFATL F2E LY,
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3.3 GAP M4 R +(gap_cb B%)
GAP D O— N\ Y BEHBIEIUTDARY FEZELET,

enum e _ble gap_evt t{
BLE_GAP_EVENT_INVALID = 0x1001,
BLE_GAP_EVENT_STACK_ON,
BLE_GAP_EVENT_STACK_OFF,
BLE_GAP_EVENT_LOC_VER_INFO,
BLE_GAP_EVENT_HW_ERR,
BLE_GAP_EVENT_CMD_ERR = 0x1101,
BLE_GAP_EVENT_ADV_REPT_IND,
BLE_GAP_EVENT_ADV_PARAM_SET_COMP,
BLE_GAP_EVENT_ADV_DATA_UPD_COMP,
BLE_GAP_EVENT_ADV_ON,
BLE_GAP_EVENT_ADV_OFF,
BLE_GAP_EVENT_PERD_ADV_PARAM_SET_COMP,
BLE_GAP_EVENT_PERD_ADV_ON,
BLE_GAP_EVENT_PERD_ADV_OFF,
BLE_GAP_EVENT_ADV_SET_REMOVE_COMP,
BLE_GAP_EVENT_SCAN_ON,
BLE_GAP_EVENT_SCAN_OFF,
BLE_GAP_EVENT_SCAN_TO,
BLE_GAP_EVENT_CREATE_CONN_COMP,
BLE_GAP_EVENT_CONN_IND,
BLE_GAP_EVENT_DISCONN_IND,
BLE_GAP_EVENT_CONN_CANCEL_COMP,
BLE_GAP_EVENT_WHITE_LIST_CONF_COMP,
BLE_GAP_EVENT_RAND_ADDR_SET_COMP,
BLE_GAP_EVENT_CH_MAP_RD_COMP,
BLE_GAP_EVENT_CH_MAP_SET_COMP,
BLE_GAP_EVENT_RSSI_RD_COMP,
BLE_GAP_EVENT_GET_REM_DEV_INFO,
BLE_GAP_EVENT_CONN_PARAM_UPD_COMP,
BLE_GAP_EVENT_CONN_PARAM_UPD_REQ,
BLE_GAP_EVENT_AUTH_PL_TO_EXPIRED,
BLE_GAP_EVENT_SET_DATA_LEN_COMP,
BLE_GAP_EVENT_DATA_LEN_CHG,
BLE_GAP_EVENT_RSLV_LIST_CONF_COMP,
BLE_GAP_EVENT_RPA_EN_COMP,
BLE_GAP_EVENT_SET_RPA_TO_COMP,
BLE_GAP_EVENT_RD_RPA_COMP,
BLE_GAP_EVENT_PHY_UPD,
BLE_GAP_EVENT_PHY_SET_COMP,
BLE_GAP_EVENT_DEF_PHY_SET_COMP,
BLE_GAP_EVENT_PHY_RD_COMP,
BLE_GAP_EVENT_SCAN_REQ_RECV,
BLE_GAP_EVENT_CREATE_SYNC_COMP,
BLE_GAP_EVENT_SYNC_EST,
BLE_GAP_EVENT_SYNC_TERM,
BLE_GAP_EVENT_SYNC_LOST,
BLE_GAP_EVENT_SYNC_CREATE_CANCEL_COMP,
BLE_GAP_EVENT_PERD_LIST_CONF_COMP,
BLE_GAP_EVENT_PRIV_MODE_SET_COMP,
BLE_GAP_EVENT_PAIRING_REQ = 0x1401,
BLE_GAP_EVENT_PASSKEY_ENTRY_REQ,
BLE_GAP_EVENT_PASSKEY_DISPLAY_REQ,
BLE_GAP_EVENT_NUM_COMP_REQ,
BLE_GAP_EVENT_KEY_PRESS_NTF,
BLE_GAP_EVENT_PAIRING_COMP,
BLE_GAP_EVENT_ENC_CHG,
BLE_GAP_EVENT_PEER_KEY_INFO,
BLE_GAP_EVENT_EX_KEY_REQ,
BLE_GAP_EVENT_LTK_REQ,
BLE_GAP_EVENT_LTK_RSP_COMP,
BLE_GAP_EVENT_SC_OOB_CREATE_COMP
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FHARECDZERAI VT HELUTIZRLET,

%33 GAP O—/LN\YIDELHARY b

RIEZAIVYT

BLE_GAP_EVENT_STACK_ON(0x1001) R BLE_GAP_Init 5% T
BLE_GAP_EVENT_ADV_PARAM_SET_COMP(0x1003) R_BLE_GAP_SetAdvParam M5 T
BLE_GAP_EVENT ADV_DATA_UPD_COMP (0x1004) R_BLE_GAP_SetAdvSresData D5 T
BLE_GAP_EVENT_ADV_ON (0x1005) Advertising DBt
BLE_GAP_EVENT_ADV_OFF (0x1006) Advertising D#& T
BLE_GAP_EVENT_SCAN_ON (0x1111) 2% v > OBIA

BLE_GAP_EVENT _SCAN_OFF (0x1112) 2E v UDET
BLE_GAP_EVENT_CONN_IND (0x1115) IRILaVDRT
BLE_GAP_EVENT_CONN_IND (0x1115) XYL aVORT
BLE_GAP_EVENT_DISCONN_IND (0x1116) Y PEPLL

LLFA GAP @ a—)L/Ny S B TY,

static void gap_cb(uintl6_t type, ble_status_t result, st_ble_evt_data_t *p_data)

{
ble_app_gapcb(type, result, p_data);
switch(type)
{

/* : Set callback events of GAP. Check BLE API reference for events. */
(X] CCICARY F2ZEROUELZEMLET,

O— K33 GAP®a—)L/\y V%

(3] result A BLE_SUCCESS LN\ DIGE. p_data THEHMEINDT—RIEIFEEELY ET,
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3.4 GATTS M4 N> k(gatts_cb Ei%K)
GATT "j'—/i‘(GATTS)O):l — Ny OBEBILUTDARY FEZELET,

enum e _r ble_gatts_evt t{
BLE_GATTS_EVENT_EX_MTU_REQ = 0x3002,
BLE_GATTS_EVENT_READ_BY_TYPE_RSP_COMP = 0x3009,
BLE_GATTS_EVENT_READ_RSP_COMP = 0x300B,
BLE_GATTS_EVENT_READ_BLOB_RSP_COMP = 0x300D,
BLE_GATTS_EVENT_READ_MULTI_RSP_COMP = 0x300F,
BLE_GATTS_EVENT_WRITE_RSP_COMP = 0x3013,
BLE_GATTS_EVENT_PREPARE_WRITE_RSP_COMP = 0x3017,
BLE_GATTS_EVENT_EXE_WRITE_RSP_COMP = 0x3019,
BLE_GATTS_EVENT_HDL_VAL_CNF = 0x301E,
BLE_GATTS_EVENT_DB_ACCESS_IND = 0x3040,
BLE_GATTS_EVENT_CONN_IND = 0x3081,
BLE_GATTS_EVENT_DISCONN_IND = 0x3082,
BLE_GATTS_EVENT_INVALID = 0x30FF

FHARNVEDZEFAI VI EUTICIRLET,

%34 GATTS OA—IN\YIDEHFTA R b

ZEAAZIVY
BLE_GATTS_EVENT_CONN_IND(0x3081) %53 VORET

AR I VRICGATT V54T oD

BLE_GATTS_EVENT_EX_MTU_REQ(0x3002) MTU ZEE R 5 U
e

BLE_GATTS_EVENT DB_ACCESS_IND(0x3040) GATT F— B A—ZX~DT7 IR H Y
BLE_GATTS_EVENT READ BY TYPE RSP_COMP(0x3009) | Read By Type Response Di%fE52
BLE_GATTS_EVENT WRITE_RSP_COMP(0x3013) Write Response D& {25 T

GATT 54 7 > Fh 50 Confirmation 0 {E
BLE_GATTS_EVENT HDL_VAL_CNF(0x301E) = 9347~ onfirmation &) %
BLE_GATTS_EVENT DISCONN_IND(0x3082) EE Y PEDL L

LT GATTS ®a— /LAy B TT,

static void gatts_cb(uintl6_t type, ble status_t result, st _ble gatts_evt_data_t *p_data)
{

R_BLE_SERVS_GattsCb(type, result, p_data);
switch(type)
{

/* : Set callback events of GATTS. Check BLE API reference for events. */
(E] CCICARY F2ZERONEEZEMLET,

O— K34 GATTS @Oa—JL/\vy 5 Bk

[3£] result A BLE_SUCCESS LS Di54E. p_data TEMEINDT—RIEIFREBERY FT,
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3.5 GATTC WA X2 k(gattc_cb Ei%k)
GATT ¥ 547> MGATTC)DA— LNy T EBIELTOA R FEZELET,

enum e_r_ble_gattc_evt_t{
BLE_GATTC_EVENT_ERROR_RSP = 0x4001,
BLE_GATTC_EVENT_EX_MTU_RSP = 0x4003,
BLE_GATTC_EVENT_CHAR_READ_BY_UUID_RSP = 0x4009,
BLE_GATTC_EVENT_CHAR_READ_RSP = 0x400B,
BLE_GATTC_EVENT_CHAR_PART_READ_RSP = 0x400D
BLE_GATTC_EVENT_MULTI_CHAR_READ_RSP = 0x400F
BLE_GATTC_EVENT_CHAR_WRITE_RSP = 0x4013,
BLE_GATTC_EVENT_CHAR_PART_WRITE_RSP = 0x4017,
BLE_GATTC_EVENT_HDL_VAL_NTF = 0x401B
BLE_GATTC_EVENT_HDL_VAL_IND = 0x401D,
BLE_GATTC_EVENT_CONN_IND = 0x4081,
BLE_GATTC_EVENT_DISCONN_IND = 0x4082,
BLE_GATTC_EVENT_PRIM_SERV_16_DISC_IND = 0x40EO,
BLE_GATTC_EVENT_PRIM_SERV_128_DISC_IND = 0x40E1,
BLE_GATTC_EVENT_ALL_PRIM_SERV_DISC_COMP = 0x40E2,
BLE_GATTC_EVENT_PRIM_SERV_DISC_COMP = 0x40E3,
BLE_GATTC_EVENT_SECOND_SERV_16_DISC_IND = 0x40E4,
BLE_GATTC_EVENT_SECOND_SERV_128_DISC_IND = 0x40E5,
BLE_GATTC_EVENT_ALL_SECOND_SERV_DISC_COMP = 0x40ES,
BLE_GATTC_EVENT_INC_SERV_16_DISC_IND = 0x40E7,
BLE_GATTC_EVENT_INC_SERV_128_DISC_IND = 0x40ES8,
BLE_GATTC_EVENT_INC_SERV_DISC_COMP = 0x40E9,
BLE_GATTC_EVENT_CHAR_16_DISC_IND = 0x40EA,
BLE_GATTC_EVENT_CHAR_128_DISC_IND = 0x40EB,
BLE_GATTC_EVENT_ALL_CHAR_DISC_COMP = 0x40EC,
BLE_GATTC_EVENT_CHAR_DISC_COMP = 0x40ED,
BLE_GATTC_EVENT_CHAR_DESC_16_DISC_IND = 0x40EE,
BLE_GATTC_EVENT_CHAR_DESC_128_DISC_IND = 0x40EF,
BLE_GATTC_EVENT_ALL_CHAR_DESC_DISC_COMP = 0x40FO0,
BLE_GATTC_EVENT_LONG_CHAR_READ_COMP = 0x40F1,
BLE_GATTC_EVENT_LONG_CHAR_WRITE_COMP = 0x40F2,
BLE_GATTC_EVENT_RELIABLE_WRITES_TX_COMP = 0x40F3,
BLE_GATTC_EVENT_RELIABLE_WRITES_COMP = 0x40F4,
BLE_GATTC_EVENT_INVALID = 0x40FF

FHRANVEDRIEZFAI VI ELUTICRLES,

%35 GATTCaO—/LNYIDEHARN K

RIEZAIVYT

BLE_GATTC_EVENT_CONN_IND(0x4081) Y PEDL) 1

a%R5 L3 IS GATT H—/NIT MTU ZEER L TEELRG
BLE_GATTC_EVENT_EX_MTU_RSP(0x4003) K;z ~a v 7 EEERLTERLR
BLE_GATTC_EVENT_ERROR_RSP(0x4001) GATTH— RIS IS—HEHY

BLE_GATTC_EVENT_HDL_VAL_NTF(0x401B) | Notification M {552
BLE_GATTC_EVENT HDL_VAL_IND(0x401D) | Indication D &{E5%
BLE_GATTC_EVENT_DISCONN_IND(0x4082) a5 3 DY

LUTA GATTC Da— /LNy BT,

static void gattc_cb(uintl6e_t type, ble_status_t result, st_ble_gattc_evt_data_t *p_data)

{
R_BLE_SERVC_GattcCb(type, result, p_data);

switch(type)
{

/* : Set callback events of GATTC. Check BLE API reference for events. */
(] CCICARV FRZEROUEEZEMLET,
a— K 3-5 GATTC ®a—/L/\y o %

[;¥] result A" BLE_SUCCESS U DiH&E . p_data TRMEINET— 2 EIFREELLY FT,
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3.6 VS®MA N k(vs_cb EA%k)
Vendor Specific (VS)D 3 —JL/Ny Y BEFITIUTDARNY b EZIELET,

enum e r ble vs_evt t{
BLE_VS_EVENT_SET_TX_ POWER = 0x8001,
BLE_VS_EVENT_GET_TX_POWER = 0x8002,
BLE_VS_EVENT_TX_TEST_START = 0x8003,
BLE_VS_EVENT_TX_TEST_TERM = 0x8004,
BLE_VS_EVENT_RX_TEST_START = 0x8005,
BLE_VS_EVENT_TEST_END = 0x8006,

BLE_VS EVENT_SET_CODING_SCHEME_COMP = 0x8007,
BLE_VS_EVENT_RF_CONTROL_COMP = 0x8008,

BLE_VS EVENT_SET_ADDR_COMP = 0x8009,
BLE_VS_EVENT_GET_ADDR_COMP = 0x800A,
BLE_VS_EVENT_GET_RAND = 0x800B,
BLE_VS_EVENT_TX FLOW_STATE_CHG = 0x800C,
BLE_VS_EVENT_FAIL_DETECT = 0x800D,
BLE_VS_EVENT_SET_SCAN_CH_MAP = 0x800E,
BLE_VS_EVENT_GET_SCAN_CH_MAP = 0x800F,
BLE_VS_EVENT_INVALID = 0x80FF

FHARNVEDZEFAI VT ELUTITRLET,

£36 VSO—INYIDEHRAAY b

ZEZAIVT

BLE_VS_EVENT_SET_TX_POWER(0x8001) R_BLE_VS_SetTxPower D5 T
BLE_VS_EVENT_GET_TX_POWER(0x8002) R_BLE_VS_GetTxPower D52 T
BLE_VS_EVENT_SET_ADDR_COMP(0x8009) R_BLE_VS_SetBdAddr D5 T
BLE_VS_EVENT_GET_ADDR_COMP(0x800A) R_BLE_VS_GetBdAddr D5 T

LTFAVS Oa—IL/N\y B8 TY,

static void vs_cb(uintl6_t type, ble_status_t result, st_ble_vs_evt _data_t *p_data)

{
R_BLE_SERVS_VsCb(type, result, p_data);
switch(type)
{

/* : Set callback events of VS. Check BLE API reference for events. */
(E] CCITARV F2ZEROUELZEMLET,

a— K36 VSOa—/L/\vYEH

(3] result A BLE_SUCCESS LS\ DI5E . p_data THEHMEINDT—RIEIFEEELE LY ET,
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3.7 H—NAIFTOTF7AILAPI DA R MN[H—E X4£]s_cb F%)
=N TOT7AILAPI D=L\ OBEBITILTOARY FEZELET,

enum e _ble_servs_event_t{
BLE_SERVS_WRITE_REQ = 0x00,
BLE_SERVS_WRITE_CMD = 0x01,
BLE_SERVS_WRITE_COMP = 0x02,
BLE_SERVS_READ_REQ = 0x03,
BLE_SERVS_HDL_VAL_CNF = 0x04

}

enum e_ble_[H—EX#£]s_event_t{
BLE_[+—EXAJS_EVENT_[¥+¥ 59 2 1) XT 1 v &]_WRITE_REQ = 0xXX00,
BLE_[#—EX#£]S_EVENT [+ 3594 ) RT 4 v¥ %] _WRITE_CMD= 0xXX01,
BLE_[—EX4A]IS_EVENT_[¥+ 35942 1) XRT 1 ¥4 £]_WRITE_COMP = 0xXX02,
BLE_[t—EXB]IS_EVENT_[¥+ 59 2 1) XT 1 v % %] READ_REQ = 0xXX03,
BLE_[H—EX&IS_EVENT_[¥+ 594 ) RT 4 w4 %] HDL_VAL_CNF = 0xXX04,
BLE_[—ERAJS_EVENT_[¥v SV R URT 4 v IR [T« ARV ) T424%4] WRITE_REQ = 0xYYO0O0,
BLE_[Y—ERLIS EVENT_[¥+S5U 2 URT 4 v IR [T«ARY ") FT424] READ_REQ = 0xYY03,

}

GE] 10~15bit BIZ7 FUE2— MF¥SI2URTFAvIPT4 A9 TR)ERANT HEE, XX & YY [£00, 04, 08, 10,
. FCIZBYET,

FHRANVEIDRIEZFAI VI ELUTICRLES,

#£37 H—NATATFAILAPII—LAYIDERLARY k

RIEFAIDT

XXX_WRITE_REQ (0xXXX0) Write Request (21552
XXX_WRITE_CMD (0xXXX1) Write Without Response DZ{E5 T
XXX_WRITE_COMP (0xXXX2) Write Response DE[ES
XXX_READ_REQ (0xXXX3) Read Request D2 (=5
XXX_HDL_VAL_CNF (0xXXX4) Confirmation D Z{E5¢

LUTRAHS—RBTO774ILAPIDa— )Ly BB TT, (Is H—EXD4Hl)

static void 1lss_cb(uintl6_t type, ble_status_t result, st_ble servs_evt_data_t *p_data)

{
switch(type)
{

[E] SSITARY FZEHONEBEEBMLET,

O— K37 $—nNEAITOT774ILAPIDOI—)L/Ny Y B

[;¥] result A* BLE_SUCCESS U DiH&E . p_data TRMEINET— R EFREELLY FT,
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38 USATF7URMATOT7AILAPI DA N M[H—E X4]c_cb E%k)
BS54 MITOTFAILAPI Da— LNy VEARITUTOARY FEZELET,

enum e _ble_servc_event_t{
BLE_SERVC_WRITE_RSP,
BLE_SERVC_READ_RSP,
BLE_SERVC_HDL_VAL_NTF,
BLE_SERVC_HDL_VAL_IND

}

enum e_ble_[¥—EX#£]c_event_t {
BLE_['—EX£&IJC_EVENT_[¥+% 59 2 ) XT 1 v &]_WRITE_RSP = 0xXX00,
BLE_['—EX£&IJC_EVENT_[¥+ 59 2 ) X T 1 v &]_READ_RSP= 0xXX01,
BLE_[+—EXAJC_EVENT_[¥+¥ 574 ) XT 4 v% 4] HDL_VAL_NTF = 0xXX02,
BLE_[—EX4&IC_EVENT_[¥+ 5492 1) X T« v%£]_HDL_VAL_IND = 0xXX03,
BLE_[#—ER#&|C_EVENT [+ 354948 YRT( v &][T«R%Y ") FHK]_ WRITE_RSP = 0xYY00,
BLE_[#—ERXRBIC_EVENT_[¥¥ S5V 2 VRT 1 v IR [T1+ RV F54]_READ_RSP = 0xYY01,

!

(E] 10~16bit BIE7 FUE2A—RMF Y ST VRTAVIOTA R ) TR)ERAT HESE, XX & YY [E00, 04, 08, 10,
... FCIlzmY %3,

FHARNVEDZEFAI VI ELUTICRLET,

£38 VFAF7UMITOTFAIAPI =NV IDERGARY

REFAZIY
XXX_WRITE_RSP (0xXXX0) Write Response D Z{=5¢
XXX_READ_RSP (0xXXX1) Read Response DZ{EET
XXX_HDL_VAL_NTF (0xXXX2) Notification 0 {552
XXX_HDL_VAL_IND (0xXXX3) Indication D Z{E52

LTI SA7U MITO D74 APIDa— LNy VEHTY ., (Is H—E X D)

static void 1lsc_cb(uintl6_t type, ble_status_t result, st_ble servc_evt_data_t *p_data)
{

(void)result;
(void)p_data;

switch (type)
{

/* : Set callback events of lsc. Check BLE API reference or e_ble_lsc_event_t for events. */

(F] CCI2ARY FEZEROMEBEEMLET .

O—F38 U347V MITAT7AILAPI D I—)L/\y Y B#

(3] result A BLE_SUCCESS U\ DI5GE. p_data THEMEINDT—RIEIFEEELZY ET,
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3.9 L2CAP DAY k
L2CAP D a— LAy VBEBIZUT DA AL b EZELET,

enum e_r ble |2cap_cf _evt_t{
BLE_L2CAP_EVENT_CF_CONN_CNF = 0x5001,
BLE_L2CAP_EVENT_CF_CONN_IND = 0x5002,
BLE_L2CAP_EVENT_CF_DISCONN_CNF = 0x5003,
BLE_L2CAP_EVENT_CF_DISCONN_IND = 0x5004,
BLE_L2CAP_EVENT_CF_RX_DATA_IND = 0x5005,
BLE_L2CAP_EVENT_CF_LOW_RX_CRD_IND = 0x5006,
BLE_L2CAP -
BLE_L2CAP

EVENT_CF_TX_CRD_IND = 0x5007,
BLE_L2CAP

EVENT_CF_TX_DATA_CNF = 0x5008,

EVENT_CMD_REJ = 0x5009

LITA L2CAP ®a—JL/Ny V% TY,

static void 1l2cap_cb(uintl6_t type, ble status_t result, st_ble l2cap_cf _evt_data_t *p_data)

{
switch (type)
{

[E] SSITARY F2EHONEBEEBMLET,

O— K 3-9 L2CAP Ma—)L/\v 4 %

[;%] result A BLE_SUCCESS LISfDi§& . p_data THRHMESNDT—R2EIFEEELY EFT,
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3.10 4 RN FBEFNHEE(R_BLE_SetEvent)
R_BLE_SetEvent T Bluetooth LE Protocol Stack DA a2 —S 24 R b EFXFa2—A V5T BT EMNT
CEXI
Bluetooth LE Protocol Stack [& R_BLE_Execute TA N> FDREEZHERL., A XY AT —a 25
NnTWLW3i5E8I1E. R_BLE SetEvent TEHL-O—IN\y I EHEFUHELET,
U] ¥2a—A20TEDRAR MHDLERIZB T,

AEEELEICUTOSEEICERLET,
o ZE|YRAHNY RS THEONM BDULEZEIYAHNY FSHTETT S,

[;£] Bluetooth LE Protocol Stack ® RF #l|fHLE (X SEEE T MCU ICEBINFT, RF FlEHOEA
DELEXERT 50, 7TV5r—2a 0 0NBIERBETHZ Z ENHE ST THERRMIERF
AR MLBSETH®MND RF 74 FILEERE®D 30%LUA), KIEM &G 50E(E R_BLE_SetEvent %
LTEHEOI—ILAYZIZHEILTETLTLESL,

® EYAHNYRSHTEATETHVERZEYIAANY FSHTIHEUET,

L TIZR_BLE SetEvent D> —4 U RF¥—bERLET,
Bluetooth LE Protcol Stack

{ur}ce Code | | Librar[> é)}ﬁware |
I

g Rl

| Hardwe[&

Application

R_BLE API

Scheduler

Host Stack

Link Layer(LL)

BLE H/W

1 CallR_BLE

H
SetEvent _ |

Send Message to
Host Stack

E return R_BLE SetEvent L
SRR S :

Call R_BLE_Execute()

E R _BLE event callback L
u return
................... >

Function Call

return

A 4

Send Message
Execute Task

A 4

Access BLE H/W
—> callback

BLE Interrupt

3-3 R _BLE_SetEvent®>¥—4 VX Fv— bk

RF {12028 (Advertising) D &I LED Z m4T - HKT 9 5> TINEI—F310ITRLET . RD
Advertising ~DEE FKFH T 51z Advertising B THFIZA N FEF1—A >4 LTLED Z 4T - JHLT
LTWWET,

[src¥smc_gen¥r_ble_rx23w¥src¥platform¥r_ble_pf_functions.c]
extern void sw_ntf_recv_event(void);
BLE_SECTION_P void r_ble_rf _notify_event_close(uint32_t param)

{
/* Note: Do not processing long time here. */
switch( (uintil6_t)(param>>16) )
{
case BLE_EVENT_TYPE_ADV:
{
R_BLE_SetEvent( sw_ntf_recv_event );
} break;
}
}

[app_main.c]
#include "board/r_ble_board.h"

void sw_ntf_recv_event(void)
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{
R_BLE_BOARD_ToggleLEDState(BLE BOARD LEDI);

¥
void app_main(void)

/* Configure the board */
R_BLE_BOARD_Init();

[;(¥] LED and Switch #l{li#REZERALE T, 1.6.1 TEHEE 2SR L THREZEDICLTI—FERLTLESL,
[E] RFBIEAA S U/ BMMAEEEFERALET, estudio T[FAP Y FElscfg 254 T ) v L, [AviR—R2 K] >
[Middleware] = [ = % ') v ] = [r_ble_rx23w] - [Advertising event close notify.]% Enable ICEEBE L Ta— FER LTS,

I— K310 AR FBEHOHE (1)

SW1HITEICEIYRAANY ET sw co MDA RN bEFa1—AA T LTLED £R4T - BT 5907
LEI—F3-1MIZRLET,

[app_main.c]
#include "board/r_ble_board.h"

void sw_ntf_recv_event(void)

{
R_BLE_BOARD_TogglelLEDState(BLE_BOARD_LED1);
}
static void sw_cb(void)
{
R_BLE_SetEvent( sw_ntf_recv_event );
}

void app_main(void)

/* Configure the board */
R_BLE_BOARD_Init();
R_BLE_BOARD_RegisterSwitchCb(BLE_BOARD_SW2, sw_cb);

((x] LED and Switch HlffI#REEEALFT. 161 TEHAE 2SR L THRRBEZHAMCLTI— FARLTIESL,
aA—F3-11 ARYFEHOHF (2)
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311 RFBIEAR A = VU B4l

1.5 Bluetooth LE Protocol Stack D#{E#IE] TRLIERFARV MEREAILE7TUS—S 3 URE
T51=MHICIE, RFBEESA IV EMEEEL 1310 41 XY MBEXIMAEE(R_BLE_SetEvent)] ##R3 %
WELRHYET, RFEEFIA IV EMBEDERAEEZUTICSRLET,

UTOHRENSEMULIZWVEREZ2A ST % BAT Enable’lZL TLFZELY,

#£39 RFEERAIVIBEHNDERTE

aAVI4Lb—varvAIray

=1 —]

axX ;&

BLE_CFG_EVENT_NOTIFY_CONN_START 1: Enable
BLE_CFG_EVENT_NOTIFY_CONN_CLOSE 1: Enable
BLE_CFG_EVENT_NOTIFY_ADV_START 1: Enable
BLE_CFG_EVENT_NOTIFY_ADV_CLOSE 1: Enable
BLE_CFG_EVENT_NOTIFY_SCAN_START 1: Enable
BLE_CFG_EVENT_NOTIFY_SCAN_CLOSE 1: Enable
BLE_CFG_EVENT_NOTIFY_INIT_START 1: Enable
BLE_CFG_EVENT_NOTIFY_INIT_CLOSE 1: Enable
BLE_CFG_EVENT_NOTIFY_DS_START 1: Enable
BLE_CFG_EVENT_NOTIFY_DS_WAKEUP 1: Enable

R01AN5504JJ0130 Rev.1.30
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UTFICRFBESMIVIENMOL -4V RAFry—bERLET,

Source Code | | Library Software | | Hardware
Bluetooth LE Protcol Stack
-
6 R
Application R_BLE API Scheduler Host Stack Link Layer(LL) BLE H/W
: Call R_BLE API : : : . .
v > Send Message to H H H 1
: Host Stack 1 : : :
! return R_BLE API : : ; ;
Function Call Sl T ' ' ' '
return H H H H H H
--------------- > Call R_BLE_Execute() C Exooute Task ' : :
Send Message H 1 "] xeoue as > 1 H
H H Send Message to LL H H
Access BLE H/W H H H H
S — : ' return ' H
BLE Interrupt : : Execute Task : :
; ; : Access BLE HW
! ! Send Message to Host Stack
1 1 return
: : [Crmrmmmmmmmmmmomnees pTTTTeemmossesomnees L
1 1 Execute Task o 1
H H callback H
! _R_BLE event callback 7« H
u return >J' l E
-------------------- return .
H rol B vty H
H H return H
: : (S :
E return R_BLIIE_Execute() E E
St A [ L : :
H H H H H BLE Initerrupt
E E 1 Send Message to LL U
: Call R_BLE_Execute() ‘E : -
H H 7 Execute Task o
H H H i Access BLE H/W
H H Send Message to Host Stack >
| H r_ble_event_notify_xxx callback |
I_[ 1 return H
Tt e i [ YT >
E E rethrn
: : S P T
: : Execute Task & :
1 1 callback 1
i R _BLE event callback < H
H return > i E —
-------------------- return H
H ERRREREEEEE R ELE b b REb bbbttt hhl>e H
' ' return '
E return R_BLIIE_Execute() ' E
P A [ : :

B34 RFEE2MAIVIBMDS—T7VAFvy—F

UTIZRFBIERAA I VY %% TR BLE SetEvent #f>TaY Y RS54 VITAYRTT B9 TILT
T COYUTINIEAT U RS UBEEEERALET, 11.6.1 TEHEE 25B L THEZEMICLT
a—F&E/RLTLESLY,
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LUTOO—KTRFEESM IV BMZOSIRTLET,

[src¥smc_gen¥r_ble_rx23w¥src¥platform¥r_ble_pf_functions.c]

(W)
#include "cli/r_ble_cli.h"

#define pf R_BLE_CLI_Printf
void rf_ntf_recv_event(void)

{
}
(W)

pf("RF event has come!!¥n");

BLE_SECTION_P void r_ble_rf_notify_event_start(uint32_t param)
{
/* Note: Do not processing long time here. */
switch( (uintl6_t)(param>>16) )
{
case 0x0000:/*BLE_EVENT_TYPE_CONN*/
{
R_BLE_SetEvent( rf_ntf_recv_event );
} break;
case @x0001:/*BLE_EVENT_TYPE_ADV*/

{

R_BLE_SetEvent( rf_ntf_recv_event );
} break;
case 0x0@002:/*BLE_EVENT_TYPE_SCAN*/
{

R_BLE_SetEvent( rf_ntf_recv_event );
} break;
case 0x0003:/*BLE_EVENT_TYPE_INITIATOR*/
{

R_BLE_SetEvent( rf_ntf_recv_event );
} break;

}
(W)

BLE_SECTION_P void r_ble_rf_notify_event_close(uint32_t param)
{

/* Note: Do not processing long time here. */

switch( (uintl6_t)(param>>16) )

{
case 0x0000:/*BLE_EVENT TYPE_CONN*/

{

R_BLE_SetEvent( rf_ntf_recv_event );
} break;
case 0x0001:/*BLE_EVENT_TYPE_ADV*/
{

R_BLE_SetEvent( rf_ntf_recv_event );
} break;
case ©x@002:/*BLE_EVENT_TYPE_SCAN*/
{

R_BLE_SetEvent( rf_ntf_recv_event );
} break;
case 0x0003:/*BLE_EVENT_TYPE_INITIATOR*/

{
R_BLE_SetEvent( rf_ntf_recv_event );
} break;

}
€=1))

BLE_SECTION_P void r_ble_rf_notify_deep_sleep(uint32_t param)
{

/* Note: Do not processing long time here. */
switch( param )
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{
case BLE_EVENT_TYPE_RF_DS_START:
{
R_BLE_SetEvent( rf_ntf_recv_event );
} break;
case BLE_EVENT_TYPE_RF_DS_CLOSE:
{
R_BLE_SetEvent( rf_ntf_recv_event );
} break;
}
}
(A%

O—FK3-12 RFEEZA I VTBBHMOOTRTDY > TIL(r_ble_pf functions.c)

UFOa—FTavry b4 VHREODARNDABESEFT,

[app_main.c]

(W)

#include "cli/r_ble_cli.h"
(FEH)

void app_main(void)

(€15

/* Configure CommandLine */

R_BLE_CLI_Init();

(M)

while (1)

{
/* Process Command Line */
R_BLE_CLI_Process();

€19
31— K313 RFEEFAMIVJEMOOTRTDY > T )L(app_main.c)
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4. app_lib

app_lib E7 TV r— 3 VR EHBT S554 TS TY, app_lib ZFIFHT % Z & T. Bluetooth LE @
ARG EMEEHEICERTEET,

41 VI b T7RAT
VIR FTRATIE, FTIr— 30284 THEEFIRBLET,

VIR T73AIDEBEUTISRLET,
® Compare Match Timer(CMT)D 1 Fv RILZFERALFET ., CMT OFIEICIECMTFIT ELPa—IL
(remt )EFERALET, FHITDZFrRILIEr ocmt_rx NBWIZHERL, 7TU5r—2avIickdy
TEVIT7RATDFAANERT T SHE. CMT FBERENFET,
® VYILIITRARDZALT I MFEAKXIVRTEELES, VIV 7247 ZEHL. 24
L7 NEMARBTSE. -V EBTEMEINAET,
¢ VYIrIITHARII2ODEEE—FEELET,
> FE#@EE— F(BLE_TIMER_PERIODIC) : Y7 FI 7R A IDF v RILERHT D E. 54
L7 FEEOREZERHMICBEMLET .
> HFEBEHME— KBLE_TIMER ONE_SHOT): Y7 rI 724 IDFr RILERETHE. 4
A L7 FEEOREZ 1 BEITEMLETS,
® VYILIITRATRFERHDFryRILEHLET . FF v RILICIEMILLTE A LT MERE. B1E
E—F, O—IUN\VEREEHETETET,
® YIrIITHEAIDF v RILEIEBLE_TIMER NUM _OF SLOT®4 O(T74J/) k10)TEHES
THY., EETEET, BHE 1 FrRILIZDE, RAM LIZ 24byte DEBEHELEL LFET,

VILIz7 234 FABOIEREUTICRLET,

® RWAALT7Y M EHZEEELIEE. FLIFEHOF yRILEFERALIIGA. CMT OFLEERE
BEBRYRTI-D, FALTIIDEE LA LTV FER&YEBELET,

® CMTIXCPUDERHEEBEHNE—FTHEIVILIIFTREAUNATIEFELELES, VI +rDzT744
TDEFTHRIE, VIFIZTRAUNAIZTBBLIENTLESLY,

® HRAPIEARYI LIz TRAATEFERALEY, HMRAPI Z2EAT LHEIE. R API OFIEILEE
#THSH R_BLE_ABS_Init()DEFTRIIC. VI bz 724 TOMNEAILEBTH D
R_BLE_TIMER_Init)ZZE{TLTL &L,
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VILDIT7RATIELUTOAPI 12 LET, APl EHOFFMIE. R_.BLEAPI F¥a A Y 2SR L

TLESLY,
=41 YT RHTT7EA4TD AP

YT LT R4 API WEE
R_BLE_TIMER_Init VI bz T7RAREMEIL
R_BLE_TIMER_Terminate VIR DZIT7RARERT
R_BLE_TIMER_Create VIR DITRARDF Y RILEHEGRL, BIENTA—F2&KR
R_BLE_TIMER_Delete VYIRIITERARDTF v RILERERKR
R_BLE_TIMER_Start VIR IITRARDTF v ILEFRE
R_BLE_TIMER_Stop VIR IT7ERARDF v RILEEIE
R_BLE_TIMER_UpdateTimeout VIRDITRARDFYRILDAA LT CERMZEH L TES

YILD T RAIDKEEBER4-1I1ZRLET,

R_BLE_TIMER_Init e
RMAUERE [ > ek 5 »fL\T"b ﬂkw
A=Y JEH

R_BLE_TIMER_Terminate

R_BLE_TIMER_ONE_SHOT 4

R_BLE_TIMER_Create R_BLE_TIMER_Delete R_BLE_TIMER_PERIODIC e 'fL\TT? ~
- T By A
A4 R_BLE_TIMER_Start / A4

[ I h R_BLE_TIMER UpdateTimeout

A

2L AR B B2
(F v RIS 1E K EE) F v rILEBIKE }

O

R_BLE_TIMER_UpdateTimeout

) R_BLE_TIMER_Stop L

K41 YT D724 IDIKREER

® R BLE TIMER_UpdateTimeout()[&% 4 L7 MREMNS L EITTEET,
® R _BLE_TIMER Delete()ldF ¥ RILIZEMREE (T Z A LT 7 PRENLELEITTEET,

YILDTT7RAARDFEBERELUTIZRLET,
@ YITKRIITFRAIDAYEIF7AILEA 2D IL—FKL, R BLE_TIMER Init)TY 2 bz 744
TENHIELET,

/¥ VI RDITEALR ANVET7ALIDA T Ib— K */
#tinclude "timer/r_ble timer.h"

{
/¥ VIO T7 R4 DNEAL */
R_BLE_TIMER Init();
}
a—F41 VY7 b9z T724<0#H1E
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® R _BLE TIMER Create()CTUTDEMENTA—FFHEEL., VILDITIAIDF Y RILEERKL
F9, £7- R_BLE_TIMER Create()[&F ¥ RILEBANT 5=DDF v RNV FILEFRLET,
> A4 LT LEERE(ms)
> BALTMBHI—ILANYBEK
> EfEE®— F : BLE_TIMER_PERIODIC % 7-1& BLE_TIMER_ONE_SHOT

S ERATEE F v #JLE(BLE_TIMER_NUM_OF _SLOT)%#8 % 7-184&. R BLE_TIMER Create()l%
BLE_ERR_LIMIT_EXCEEDED T5—%#&L %7,

static void timer_cb(uint32_t timer_hdl)
{
}
{
/¥ VTR TTEAIDF v RIVEER */
ble_status_t status;
status = R_BLE_TIMER Create(&gs_timer_hdl, 1000, BLE_TIMER_PERIODIC, timer_cb);
/¥ VTR TAAIDF v RILER) */
R_BLE_TIMER_Start(gs_timer_hdl);
}

O—F42 YIRDTT7R3AIDF ¥ RILEREE

® R BLE TIMER Start()%7=l& R_BLE_TIMER UpdateTimeout)TY 7 k9T 72 A IXDF ¥ I %
EELET, 24 L7 FERBIARRET S E. R BLE_TIMER Create()T&8L1=a—/L/\v Y %
TEMEINET,

® F v RLEEIXR BLE_TIMER Stop()TELETEETY,

o HRLEFrHRIKTETHLHEIATEET,

/¥ VI RDITEAIT FrRILND R */

static uint32_t gs_timer_hdl;

{
/¥ VI RDITTRAIDTF v RILEE) */
R_BLE_TIMER_Start(gs_timer_hdl);
[* VI EDITRAIDF v RILEA LT NEFEFLE */
R_BLE_TIMER_UpdateTimeout(gs_timer_hdl, 500);
/¥ VI RIDTTRAIDF v RILEL */
R_BLE_TIMER_Stop(gs_timer_hdl);

}

A—FK43 YIRIIT7EAIDF v RILEE., BH. Fib
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& HAMLIEFYyRILNFELLG-THE. R_BLE_TIMER_Delete() THEB L ET,
{
/¥ VT I T RZAIDF v RV */
R_BLE_TIMER_Delete(&gs_timer_hdl);
¥
O—F44 YT DT EAIDF v RILEEIR
® YIKRIDITAAINTELEH1HEE. R BLE_TIMER Terminate()TH¥TLET,
¥ : R_BLE_TIMER_Terminate()I&iA 9§ £ F ¥ RILZMBRZRICETL T ZELY,
{
/¥ VT LD TRAIDET */
R_BLE_TIMER_Terminate();
}
O—FKR45 YIEIzT7R2A4TDRT
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42 AR KRIA Y

ATV RSAUIE, VII00 TS alb—YavIcRiELEmRIIaL—42Z@& LT, #FEDa< Y FQL
BERTTAIMELFTRBELET, OV RSA UHEELZERT 5158, R18DSCIFITE D a—ILENS
RIX 21—y ITF7FITESa2a—ILZEEMLES, BLEFITE S a—/ILDFR42DaAV T4 5L —>3vF
ToavERELET,

#£42 AT FRSAUDaAV T« T L—3vAToay

aVI749Lb—varvAIoay
BLE_CFG_CMD_LINE_EN 1: Enable

BLE_CFG_CMD_LINE_CH O RS UMEETHEAT S SCIOF vy RILEREL
T, UTOVWTIHODEEREL TS,

1: SCIH

5: SCI5

8: SCI8

12:  SCI2 (BGA 85pin M)

T2 ETRABRINTVSIT Y FRIUTOBEY TY ., £ ROFEMGMERKRICONT
[&. "Bluetooth Low Energy 78 FIJLRZ v OV EXR/NYv7r—Y 1—H—XT=27)L (ROTUW0205)" %
SR EL,

£43 HYR—+rdBHavrF—E

HJav R4 avY FORE
adv Advertising BB L E 7,
scan AExv oM LET,
conn ax9avLET,
disconn UErLES,
device AR aVvHEDTNARERTLET,
gap priv A—ALTNARAD TSN HEEE ONIZLET,
conn_cfg IR IAVOEREETVET,
wi White List IZ1) E— b TN/ X EEHLET,
auth R7Y VG /BEEETVET,
sync Periodic Sync ZHL L E T,
ver N=D a3 VIERERRLET,
txp EENT—DHE. MBETVET,
scheme Coded PHY ® Coding Scheme #&%E L EJ,
Vs test E|I8E T X T B1-8IZ Direct Test Mode(DTM)DIREZETLVET ,
addr BD_ADDR D& &, MEBZEITVET,
rand ABMEERLET,
sys stby VIR ITTRAUNAE— FDBREETVET,
ble reset Bluetooth LE Protocol Stack @ ') v k Z1TWLVET,
close Bluetooth LE Protocol Stack Z{Z1E LE T,

URBICAR U RSA &7 T)r—2avICBMY 5L E0a— FADEBMABTEHBELET,
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421 Z2FEa<T2 FOERFIE
(1) ~NYFITF7AILDAIIIL—F
BEOTURAIZ. UTOAYE T 7ANLEA VI IL—FLET,

[* BEIATVRFRAANYETZ7AILDA VT Ib— K */
#include "cmd/r_ble_cmd_abs.h"

#include "cmd/r_ble_cmd_vs.h"

#include "cmd/r_ble_cmd_sys.h"

O—FK4-6 ZBEaAIVFAANYEIZ7AILDA 0T IIL—F

(2) #HELRELOTY FOFE
ARV RISA UBEEEES OIS, R44DAPIZT7 TN r—2 a3 v OMBIELLAEDOPTI—ILLET,

F44 aAIUFSA UHEOMEERIZO—ILT B API

API L]
R_BLE_CLI_lInit SCIFIT EY a2 —ILOMHLNEEITS,
R BLE_CLI_RegisterCmds OV FEERT S,

IJ+ v k<> KEFIZ Bluetooth LE Protocol Stack &

R_BLE_CMD_SetResetCb RS B Lsy b EERT B,

RA4ADAT UV ESA UBEED API Z7 T r—S 3 VOWMEEREBIZEM LYY TILEUTIZRLE
v,

/* HBEgE */

/* CommandLine parameters */
static const st_ble cli_cmd_t * const gsp_cmds[] =
{
&g abs_cmd,
&g vs_cmd,
&g sys_cmd,
&g ble_cmd
s

/* BB */
/* Reset BLE Protocol Stack */
static void ble_host_stack_init(void)

{

ble app_init();
}
/* B */

/* Initialize BLE Protocol Stack */
static ble_status_t ble_app_init(void)

{
ble status_t status;
/* Initialize host stack */
status = R_BLE_ABS_Init(&gs_abs_init_param);
if (BLE_SUCCESS != status)
{

return BLE_ERR_INVALID OPERATION;

}
/* HBE */

}

/* HBEg */
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void app_main(void)

/* Initialize BLE */
R_BLE_Open();

/* BB */

/* Configure CommandLine */

R_BLE_CLI Init();

R_BLE_CLI_RegisterCmds(gsp_cmds, ARRAY_SIZE(gsp_cmds));
R_BLE_CMD_SetResetCb(ble_host stack_init);

/* HEE */

A—FK47 AR RS4A O EEML =5

(3) aA—I/NvYEH
ATy FETRICARY FLEBETS1=O2, a—IL/\y BB OEIEICKR 45 OB EEMLFET .

F45 RaA—LN\YIBERIEMT a7 RS54 U@EH

BT Ba—IL/ Ny o
GAP I—/L/\wHBE % R_BLE_CMD_AbsGapCb

gap AV RETICKYRELS-.

gap INUMEZELEZDLEEITS,
vs AV URREITIZRYRELT-.

vs ANUIEZIELI-EDUNIEEITS,

VS a— L\ % R_BLE_CMD_VsCb

UFIZI =Ny VBERICKR45 ARSI VAOBSEEMLEY Y TILERLET,
/* HBEE */

/* GAP Callback */

void gap_cb(uintl6_t type, ble_status_t result, st_ble evt_data_t *p_data)

R_BLE_CMD_AbsGapCb(type, result, p_data);
/* HEE */
}

/* EBE */
/* Vendor Specific Callback */
void vs_cb(uintl6_t type, ble_status_t result, st_ble_vs_evt_data_t *p_data)

{
R_BLE_CMD_VsCb(type, result, p_data);

/* EBRE */
}
/* HEE */
O—K4-8 a—IN\YIBE#E~ADaITY K54 2 ABEHOEME
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@) AL —TF
ARV KREERTTREDIC. PTIV5—23 DAA VI —FIZUTOBEMKZEMLET,

F46 A UIIL—TITEMTSHaT RS54 B

R_BLE_CLI_Process | HERIIaL—2NDANSNIEXFENET B,

UFICAA N —TIZR46 DA ESA VRAOBBEEMLI-Y > TILERLET,
/* main loop */
void app_main(void)

/* BB */

/* main loop */

while (1)

{
/* Process Command Line */
R_BLE_CLI_Process();
/* Process Event */
R_BLE_Execute();

/* A& *x/
}
}
O— K49 AL UI—TFTADaAT K54 > BEEKDEME
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422 a—Havy FOERFIE

O RS54 U#EETIE, st ble_cli_cmd_tEOERICOATY REERTHILTaA—FHEOITUF
BT A ENTEES, ST, TETOD Y FTRELTWSAARALTOT 74 L LED

Switch service @ Client(LABE (& Isc EEELEN)BMEZIT S -0DaT Y FEHRITERT H155 EHIIZFHA
LET,

(1) ~NYFITF7AILDAIIIL—F

ARV RERETDHY—XI—FIZATURSAVAANYZ T 74, r_ble_cmd.h & r_ble_cli.h &1 >
7)1/_ PL?TO

/¥ ARVESAVRANYETFAILDA T IL—K */
#include "cmd/r_ble_cmd.h"
#include "cli/r_ble_cli.h"

I—F 410 ARV RESAVEAANYEI7A4ILDA I IL—F

(2 ARV KDERE
aAY Y FD4ARI. Y 7aY U RE, a3V RO, help THATAIXFIEZEELET, ZTIE
HBUTILELT, ULTO&ESHIsc BDaAT Y FEEHELET,

/¥ AU REDESE */
const st_ble cli cmd_t g _lsc_cmd =
{
.p_name = "lsc", /¥ AR KR ¥/
.p_cmds = 1sc_sub_cmds, /¥ BTaT Y RE *+/
.num_of_cmds = ARRAY_SIZE(lsc_sub_cmds), /* #Ja< > FD% */
.p_help = "Sub Command: set_switch_state_ntf, write_led blink_rate¥n"
"Try 'lsc sub-cmd help' for more information", /* help THRERT HHNE */
¥
aA—F4-11 a2 FOEZRDH
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B) HIJaATYUFKFDEE

HIJaAI U REERELET, Isc HBELT, FTRICYITaAIVROY U TILERLET, a3 >0
IUVRDEIICARI VI VDRTEFLLZIMEEDL, AF a7V FOLSICREZ#REL. FETH
B 5372 FEERT HIHE. abort N RS ZEHRLET, abort N\ FIBREFEIATWNSITU R
(F. Ctr+C F—I[C K YT FOEFTEHHTAET. MOANZZIHFFLELGY FT,

/¥ B TaATU RFDEE */
static const st_ble cli_cmd_t 1lsc_set_switch_state_ntf_cmd =

{
.p_name = "set switch_state ntf", /¥ 7T FOERT */
.exec = cmd_lsc_set_switch_state ntf, /¥ a2 FOREE */
.p_help = "Usage: lsc set_switch_state_ntf conn_hdl value", /* helpTHRTRT HHNE */
¥
/* BB */

/¥ B TaAT U RDEE */
static const st_ble cli_cmd_t lsc_write_led_blink_rate_cmd =

{
.p_name = "write_led_blink_rate", /¥ HTaT 2 FOART */
.exec = cmd_lsc_write_led blink_rate, /¥ HJavy RO */
.p_help = "Usage: 1lsc write led blink_rate conn_hdl blink_rate", /* helpT&RRI HHNE */
¥

/* HEg */

/¥ HTaAT U RDEE */
static const st_ble cli_cmd_t 1lsc_conn_lss_cmd =

{
.p_name = "conn_lss", /¥ T FORRET */
.exec = cmd_lsc_conn_lss, /¥ HJav s FOBEH */
.abort = abort_lsc_conn, /¥ Abort/\> K5 */
.p_help = "Usage: 1lsc conn_lss XX:XX:XX:XX:XX:XX addr_type", /* helpTHRTT HHNE */
¥

/* HEgE */

/¥ 7T REE +/
static const st _ble cli cmd_t * const lsc_sub_cmds[] =

{
&lsc_set switch_state ntf cmd, /* HJa< 2k */
&lsc_write_led_blink_rate_cmd, /* H"Jav 2k */
&lsc_conn_1lss_cmd, /¥ HJav R x/
}s

O— K412 HJavr FOEEDH
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(4) HJavr FE#%OESE
YJavy FETHICHET BEHMEEELET,
LTIy Javy FEA#OY L TILERLET,

/* ____________________________________________________________________
1sc set_switch_state_ntf command
____________________________________________________________________ */
static void cmd_lsc_set_switch_state_ntf(int argc, char *argv[])
{
if (argc !'= 3)
{
pf("lsc %s: unrecognized operands¥n", argv[0]);
return;
}
uintl6_t conn_hdl;
conn_hdl = (uintl6_t)strtol(argv[1], NULL, ©0);
long value = strtol(argv[2], NULL, ©);
ble status_t ret;
ret = R_BLE_LSC_WriteSwitchStateCliCnfg(conn_hdl, (uintl6_t *)&value);
if (ret != BLE_SUCCESS)
{
pf("lsc %s: failed with 0x%@4X¥n", argv[@], ret);
return;
}
}

1—FK 413 $Javy FEHOEZRDH

(5) Abort/A\> KS
HYJaT Y RERTEICCUrH+C F—ITK YT 5-H0OBEHEERLET,
LIFIZAbort N> FSDOY U FILERLET,

static void abort_lsc_conn(void)

{
}

R_BLE_GAP_CancelCreateConn();

J— F 4-14 Abort /N> S Dl
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(6) MEELLRELOTY FDOEE
ARUR TRV REERLEER, 7TV —2a Vv BBOIT U RELTHEAS L SIS, FROY
V7LD &K 512 R BLE_CLI_RegisterCmds()IC&k Y a~vy R&EEFZEITLWET,

/¥ A2 FDEH */
static const st_ble_cli_cmd_t * const gsp_cmds[] =

{

&g abs_cmd,

&g vs_cmd,

&g_lsc_cmd /* BT ST K */
}s

/* BEE */
void app_main(void)
/* BEE */

R_BLE_CLI_Init(); /¥ AX D RS A UHEEDMEAE */
R_BLE_CLI_RegisterCmds(gsp_cmds, ARRAY SIZE(gsp_cmds)); /* OA< 2 FM&EER */

/* HEE */

/* main loop */

while (1)

{
/* Process Command Line */
R_BLE_CLI Process();
/* Process Event */
R_BLE_Execute();
/* BEE */

O— K415 #HEELELE T REFOHI
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43 OH—
OA—H#EEXUTOO Y HO#EEFRELET,

e 3EBREMNO4S LA/ (ERROR, WARNING, DEBUG)
® DOJHAIXprintf LFEERD T +—< v b TiLih
® BD7KRKLABLVWUUID 2XFF|I-EH#T DI M

A4 A wt—T1d e? studio M Renesas Debug Virtual Console(T/3v 4 - avy—JL)EIcHAShZE
To TDEH, AXV KRS VBEDL S BHARIIaAL—42Z2FALAVWTIVS—2a v RETH ST
YEEXFIERTTDIENFAREICHEY FET, L. TAVYT - AV VY—ILADHEANZINES.

MCU 38 % 54 L T L E L) Bluetooth LE BIEAERICITALEL BEBENHY T, OH—HEEFERATIC
Bluetooth LE BIEANVIMI T 5 EDBREMNKELIGEIXO AT —HELTEMNICT 50, HAOBERZHEIBL T
(&L,

AT LANLDOEREIEX. 7P F2EAORYT LA EIEET S, BLE_.CFG_LOG_LEVELa> 744
L—yavr7yavickYTLET, BLE_ CFG LOG_LEVEL OHFREBEE QST HADHKRTEITER 4.7 DAY
T9Y,

% 4.7 BLE_CFG _LOG LEVEL M&%*%E

BLE_CFG_LOG_LEVEL ZEiE
0 RyHAEL

ERROR A4S HA
ERROR & WARNING O4'Hi A
ERROR & WARNING & DEBUG B4 A

w (N | =

RS DARIELr ble loggerh TEZEINTWS, R48DAJTHABAY I OEFERALET,

x48 OJHAHATINO

OoJEhvws 0 LOG_LABEL B
BLE_LOG_ERR ERR ERROR O4H 7
BLE_LOG_WRN WRN WARNING 04 HAH
BLE_LOG_DBG DBG DEBUG B4 A

AJHART AIC&KY., printf ERLC 74—y FTTFROKSICATERELET,

BLE_LOG_DBG("BLE_GAP_EVENT_STACK_ON ¥n");
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OJXLTOI4+—<y bTHASHhZET,

module_tag: [LOG_LABEL] (function:line) log_body ¥n

“module_tag’lEEC a—IILEIZOSIZHMNT %445 % BLE_LOG TAG'R YV OICKYIEET A ENTE
F9, FTDIEILr_lib_logger.h 4 U9 )L— FF BRENIITo>TLFZELY,

#tdefine BLE_LOG_TAG “app_main®
#include “logger/r_lib_logger.h”

O—F416 AHA—A~AYEZDALAY)L—F

ZREOHFITIE, ATETREOLSICHASINET, "module_tag’(X"app_main”Z#ZE L TWVET,

app_main: [DBG] (ble_app_gapch:238) BLE_ GAP_EVENT_STACK_ON

Ff-. BD 7 FL X, 16bit/128bit UUID M B4 HAAIZ, BLE_ BD _ADDR_STR(), BLE_UUID_STR()Ei%k
#MAELTWLWET, BLE_BD ADDR STR()IZBD 7 KL R/NA FERHIET FLRB A TENSA—FEL
TET L. BD7 FLREZRTIXFI IR LET, BLE_UUID_STR()IE UUID /34 RERFIE B A TEINS
A—ALLTETE, UUID 2RI XFIZERLET, SEMICOLVTIER BLEAPI RF&Fa1 AV k
(r_ble_api_spec.chm)ZZ B L T =&Y,

BLE_ADDR_STR()& & U BLE_UUID_STR()IEZ. AT XS ICFERALET,

BLE_LOG_DBG(“Connected to %s¥n”, BLE_ADDR_STR(addr, addr_type));
BLE_LOG_DBG(“UUID: %s¥n”, BLE_UUID_STR(uuid, uuid_type));

31— K 4-17 BLE_ADDR_STR()# & U BLE_UUID_STR() M1 F 4
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44 X)) T4T—45EE
FIVr—2a v 3ER7Y V) TRBRTIBOEEEHRIITSILOIC, EXFa) T4 T2 E1EHEE
F5C EMNTRETT , AEEETIE RX23W M Data Flash IZBZ#EEFELET., X2 T4 T— 3 EIBHE:
ZFERATEES. R18DTI5vyia FITESa—ILEEMNMLES, R49DaV T4 L—SavAr T
DAaVERELET,
£R49 X2 TF4T—REEOaAVI4 T L—YavArToay

aVI749Lb—varvAIoay R EE
BLE_CFG_EN_SEC_DATA 1: Enable

BLE_CFG_SECD_DATA_DF_BLOCK X2 ) T4 T2 EEEEET Data Flash ~DR YT o«
LT IERORFHEETHEMAY S Data Flash Block 0"~
"T'DEETERELET, thD MR Data Flash Block &
ERLBEEHRELET,

BLE_CFG_NUM_BOND RETEIRUT 4 VT BROBERELET,
""~TDEBETERE L TLIEEL,
MEPICCOEZERTIHEE. J7—LVT7EEA
##. R_BLE_GAP_DeleteBondInfo(). Z7=I&"gap auth
delremote all’ A< > KIZkY., RoT 4 v T EHREH
BRLTLESL,

HEAPIFEEFXF1)TAT—2EEZE TS0, HRAPIAFNLIESEILUTOREZITOILE
FHYFEEA,

441 #EAEALIE
X2 T4 T—42EEIER BLE SECD InitIc&kY. WHALMEBEITLVET, WHALLETIX Data
Flash ITIRTFELT=VE— FT/NA XADEZHY H L T. Bluetooth LE Protocol Stack [CTBERE L TLVET,

442 O—HIILTNAXADEOEGF

Data Flash IZRTE L =0 —HIILT/314 AD#H(IRK, CSRK)% R_BLE_SECD_ReadLocInfo THRELZEY,
& L1=$2% % 9.10 M API T Bluetooth LE Protocol Stack IZB®RELET . LTK X E—FT/31 XD
EHRBELEBYET,

443 O—AILTNAADBEORE
O—AILT/NA ABNMFERT 5. IRK, CSRK X R_BLE_SECD_WriteLocInfo()'G‘ﬁ?? L%E9, IRK. CSRK
EREIC. COAPHZEYBRBELTLESL,
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444

)E—FTNA RADBEDORE

RT7YTHEIZ)E—FTNARADNLRZEL-REBDOFERIE. & 4.10 D API B ZE GAP 3— LAy Y
V:J'Cs:l—)l/ Li?_o

£410 YE—FTNA ROBEEFEICERT S AP B

X2l T4 T—FEEAPI BHK
R_BLE_SECD_RecvRemKeys JE—FTNAZANSRELIERBERET D
R _BLE_SECD_WriteRemKeys DE—FTNAANSRELE-BOERERFTD

UTFIZYUE—FTNA AN ORIELE-BERDERERTFI DV ITLERLES,

/* GAP Callback */
void gap_cb(uintl6_t event_type, ble_status_t event_result, st_ble_evt_data_t * p_event_data)

{
switch(event_type)
{
/* HBEg */
case BLE_GAP_EVENT_PAIRING_COMP :
{
if(BLE_SUCCESS == event_result)
{
st_ble_gap_pairing_info_evt_t * p_param;
p_param = (st_ble_gap_pairing_info_evt_t *)p_event_data->p_param;
R_BLE_SECD_WriteRemKeys(&p_param->bd_addr, &p_param->auth_info);
}
}
break;
case BLE_GAP_EVENT_PEER_KEY_INFO :
{
st _ble_gap peer_key_info_evt_t * p_param;
p_param = (st_ble gap peer_key info_evt_t *)p_event_data->p_param;
R_BLE_SECD_RecvRemKeys(&p_param->bd_addr, &p_param->key_ ex_param);
}
break;
/* BRE */
}
}
O—F4-18 REBOBHRERTT DLEDH
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4.5 7R— Kk LED & Switch

77— a3 EiR— KLE® LED & Switch Ol Z#fE(Z4T 5 7=6(Z. LED and Switch HilfEI#aE %
FESCEMNTTRETT, KA1 DAV I« T L—23 AT avidR—KRIZELEEREIZTSIET
R—KFEDLED, 7y aXA vyFDHIEMNRIEETT ,

£411 R—FOLED, R4 vFERET S>> T L—vavtIvay

AVvI4Lb—varvAIray

BLE_CFG_BOARD_LED_SW_EN

0 (BEHRMBEDOR—F)
BLE_CFG_BOARD_TYPE 1 (Target Board)
2 (RSSK)

LED and Switch #IfAIZ. UTOAYEF IT7AILEA VI IL—FKLET,

/* LED and Switch ANV H T 74 ILDA I IIL—F */
#include "board/r_ble_board.h"

21— K 4-19 LED and Switch &l#HANYZ 7 71ILDA VI )L—F
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451 BPEBRHBOAR— FRADKE
BEHRBEOR—RE2EATIEAEF. R4M DAV I« T L—2avtEToavnREE
app_lib/board/r_ble_board.c DUTDEEZEB L TL £,

(1) LED, Ty 22X vy F(SW)DTY OFEE
BEHFBRBOAR— FAOD
BLE_BOARD_SW1_IRQ
BLE_BOARD_SW2_IRQ
BLE_BOARD_LED1_PIN
BLE_BOARD_LED2_PIN
NDEEEFEHRBBOR— FOBREICTELETERELES,

#if (BLE_CFG_BOARD _TYPE == 1) /* for RX23W Target Board(TB) */
#tdefine BLE_BOARD_SW1 IRQ (IRQ_NUM 5)

#tdefine BLE_BOARD_SW2 IRQ (IRQ_NUM 5)

#tdefine BLE_BOARD_LED1_PIN (GPIO_PORT_C_PIN_©)

#tdefine BLE_BOARD_LED2_PIN (GPIO_PORT_B_PIN_0)

#elif (BLE_CFG_BOARD _TYPE == 2) /* for RX23W RSSK board */
#tdefine BLE_BOARD_SW1 IRQ (IRQ_NUM 1)

#define BLE_BOARD_SW2_IRQ (IRQ_NUM @)

#tdefine BLE_BOARD_LED1_PIN (GPIO_PORT_4_PIN_2)

#tdefine BLE_BOARD_LED2_PIN (GPIO_PORT_4_PIN_3)

#telse /* BLE_CFG_BOARD_TYPE */ /* for Custom board */

#define BLE_BOARD SW1 IRQ ¢(IRQ NUM 7) .
#define BLE_BOARD_SW2_IRQ 1(IRQ_NUM_5) ' ~o#nE .
#define BLE_BOARD_LED1_PIN I(GPIO_PORT_C_PIN 5) BEFRBBEDR— FOREIS

#define BLE_BOARD_LED2_PIN !(GPIO_PORT_C_PIN 6, EHETER,

O—F4-20 SW,LEDDY YV AERDERER

a3— K 4-20 ®HITIE, SW1IZIRQ7, SW2 [ZIRQ5 Z&|Y BT, LED1 (& PC5 i#fF, LED2 [% PC6 i+
ERELTVET,
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(2) irg_pin_set)RNDL TR E2 DERE

BEHBBOR—FOT YL 2R vy FRHAD IRQIHFEFERAT H1=6I(Z. irq_pin_set)BEHRDL R4
FRELTLWAEHDZEERBRBOR— FORBIZEHLETEELET,

#if  (BLE_CFG_BOARD_TYPE == 1)
/*Set IRQ5 pin */

PORT1.PMR.BIT.B5 = 0U;
PORT1.PDR.BIT.B5 = 0U;
MPC.P15PFS.BYTE = 0x40U;

#elif (BLE_CFG_BOARD_TYPE == 2)
/*Set IRQO pin */
PORT3.PMR.BIT.BO = 0U;

PORT3.PDR.BIT.B@® = 0U;
MPC.P30PFS.BYTE = 0x40U;
/*Set IRQ1l pin */
PORT3.PMR.BIT.B1 = 0U;
PORT3.PDR.BIT.B1 = 0U;

MPC.P31PFS.BYTE = @x40U;
#else /* (BLE_CFG_BOARD_TYPE == x) */
JSef TRQa pin X/ — — o
( PORT1.PMR.BIT.B5 =
PORT1.PDR.BIT.B5 = 0U;
' mpc.P15PFS.BYTE
|
|
|

|
()
c
[y

/*Set IRQ7 pin */
PORT1.PMR.BIT.B7 = 0U;
PORT1.PDR.BIT.B7 =

]
()]
X
N
(W]
c
e
—-— e = -

#end1f /* (BLE_CFG _BOARD TYPE == x) */

DR E
EEHBBEOR—FD
REBICEDLETER,

a— K 4-21

irg_pin_set() D ZE B &R

31— K~ 4-21 OBITIE, SW1 A®D IRQ7 [Z P17 iiF%. SW2 D IRQ5 [T P15 tiHFEHRELTULET,
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4.5.2 R— F LED & Switch #]#i1t
R— FLE®D LED & Switch OFIHZETS1=HIC. 7TV 7r— 3 D OWEAERIC
R_BLE_BOARD_|nit
#a—J)LLFET,

void app_main(void)

/* Initialize BLE */
R_BLE_Open();

/* Configure the board */
R_BLE_BOARD_Init();
/* HEE */

30— K 4-22 7R— K LED & Switch O #I#i1k

453 7R— K LED 0 ON/OFF

R— F_E® LED @ ON/OFF (&
R_BLE_BOARD_SetLEDState

R _BLE BOARD_ToggleLEDState
ICEUITLET,

R_BLE_BOARD_SetLEDState (£ ON/OFF $REEZHE LE T,
R_BLE_BOARD_ToggleLEDState [ZIR7E D IkEE LB DIKEEIZ Y £T,

454 RAYFRTIEIYHTE -y Y

R— F_E® Switch # FEFICAIEE %17 5 B D E R IF.
R_BLE_BOARD_RegisterSwitchCb
ICTEUFITLET,

UTOH 2 TILTIE, #IHAEERFIZ SW2 £ TEFIC sw_cb [Tk Y., LED1 Rk HKTLET,

static void sw_cb(void)

{

R_BLE_BOARD_ToggleLEDState(BLE_BOARD_LED1);
}
/* HBE */

void app_main(void)

/* Initialize BLE */
R_BLE_Open();

/* Configure the board */

R_BLE_BOARD_Init();
R_BLE_BOARD_RegisterSwitchCb(BLE_BOARD_SW2, sw_cb);
/* HEE */

O—F 423 RAyFERTIZEIYHTSa—L/ Ny Dl
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4.6 IR API

% API [ Bluetooth LE Protocol Stack Tk < fE 3 #EEE & URHEIZFE S 126D API TY, #IR API X
GAP, GATT H—/\, GATT 254 7> k. Vendor Specific APl ZNE CEA L. S#iEZERLTLE
T, HIRAPI TO—J/LLTWBAPI EERELTEMENDARU FEEKRL412D8Y TS, BHERAPID
SRR DULTIE R BLE APl K& 2 A > (r_ble_api_spec.chm)ZZBB L TL &L,
HWEAPIDO—FEEBELLBENTLIEZELY,

Bluetooth Low Energy 7 U — 3 VERAKEHA K

HR AP

R_BLE_ABS_Init

F4.12 HRAPIDERAAPI EREEAANV b+

A

MEERE L L TUTEITL
Y,

1. KRR FRE YT DML
2. GAP, GATTS. GATTC.
VS AR +EEBMT D
20—y I D

2%
3. R7NYUTINT A—4
B®’E

A AP

R_BLE_GAP_lInit
R_BLE_GAP_SetPairingParams
R_BLE_VS_Init
R_BLE_GATTS_SetDblnst
R_BLE_GATTS_Init
R_BLE_GATTS_RegisterCb
R_BLE_GATTC_|Init
R_BLE_GATTC_RegisterCb
R_BLE_GAP_GetVerInfo
R_BLE_SECD_|Init
R_BLE_SECD_ReadLoclInfo

R_BLE_GAP_SetLocldInfo

HEARUR
BLE_GAP_EVENT_STACK_ON

BLE_GAP_EVENT_LOC_VER_INFO

R_BLE_ABS_Reset

Bluetooth LE Protocol Stack
0]
ey hETVET,

R_BLE_Close
R_BLE_GAP_Terminate
R_BLE_Open

R_BLE_SetEvent

R_BLE_ABS_StartLegacyAdv

Legacy Advertising AIZ/35
A—AERE. Advertising
Data MEXE & 1TL).
Advertising ZBtA LE T,

R_BLE_GAP_SetAdvParam
R_BLE_GAP_SetAdvSresData

R_BLE_GAP_StartAdv

BLE_GAP_EVENT_ADV_PARAM_SET_COMP
BLE_GAP_EVENT_ADV_DATA_UPD_COMP
BLE_GAP_EVENT_ADV_ON

BLE_GAP_EVENT_ADV_OFF

R_BLE_ABS_StartExtAdv

Extended Advertising FA1Z/%
T A—AEE. Advertising
Data MEXE & 1TL).
Advertising ZBR LE 7,

R_BLE_GAP_SetAdvParam
R_BLE_GAP_SetAdvSresData

R_BLE_GAP_StartAdv

BLE_GAP_EVENT_ADV_PARAM_SET_COMP
BLE_GAP_EVENT_ADV_DATA_UPD_COMP
BLE_GAP_EVENT_ADV_ON

BLE _GAP_EVENT_ADV_OFF

R_BLE_ABS_StartNonConnAdv

Non-Connectable Advertising
RIZNT A—ZE5E.
Advertising Data D% E %17
LY, Advertising ZBitA L &
kS

R_BLE_GAP_SetAdvParam
R_BLE_GAP_SetAdvSresData

R_BLE_GAP_StartAdv

BLE_GAP_EVENT_ADV_PARAM_SET_COMP
BLE_GAP_EVENT_ADV_DATA_UPD_COMP
BLE_GAP_EVENT_ADV_ON

BLE _GAP_EVENT_ADV_OFF

R_BLE_ABS_StartPerdAdv

Periodic Advertising FI1Z/X
T A—AE&E. Periodic
Advertising Data D% E %17
LY, Advertising ZBitA L &
kS

R_BLE_GAP_SetAdvParam
R_BLE_GAP_SetAdvSresData

R_BLE_GAP_SetPerdAdvParam

R_BLE_GAP_StartPerdAdv
R_BLE_GAP_StartAdv

BLE_GAP_EVENT_ADV_PARAM_SET_COMP
BLE_GAP_EVENT_ADV_DATA_UPD_COMP

BLE_GAP_EVENT_PERD_ADV_PARAM_SET_COMP

BLE_GAP_EVENT_PERD_ADV_ON

BLE_GAP_EVENT_ADV_ON

BLE _GAP_EVENT_ADV_OFF
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HR AP

R_BLE_ABS_StartScan

Bl

RAEX UDHREETL.
FIBLES,

fEF API

R_BLE_GAP_StartScan

FEARUL
BLE_GAP_EVENT_SCAN_ON
BLE_GAP_EVENT_SCAN_OFF
BLE_GAP_EVENT_SCAN_TO

BLE_GAP_EVENT_ADV_REPT_IND

R_BLE_ABS_CreateConn

AFYLAVY Y IR MEST
VWEY,

R_BLE_TIMER_Create
R_BLE_GAP_CreateConn
R_BLE_TIMER_Start
R_BLE_GAP_CancelCreateConn
R_BLE_TIMER_Delete
R_BLE_TIMER_Stop

R_BLE_TIMER Delete

BLE_GAP_EVENT_CREATE_CONN_COMP
BLE_GAP_EVENT_CONN_CANCEL_COMP

BLE_GAP_EVENT_CONN_IND

R_BLE_ABS_SetlLocPrivacy

O—HILTFNRARDT S48
CEHRELET.

R_BLE_GAP_EnableRpa
R_BLE_VS_GetRand
R_BLE_GAP_SetLocldInfo
R_BLE_GAP_ConfRslvList

R_BLE_GAP_SetPrivMode

BLE_GAP_EVENT_RPA_EN_COMP
BLE_VS_EVENT_GET_RAND
BLE_GAP_EVENT_RSLV_LIST_CONF_COMP

BLE_GAP_EVENT_PRIV_MODE_SET_COMP

R_BLE_ABS_StartAuth

N7V TERBLES,
BRIZRT Y o T EAHDEZEIX
ESLERIBLES,

R_BLE_GAP_GetDevSecInfo
R_BLE_GAP_StartPairing
R_BLE_GAP_ReplyPasskeyEntry
R_BLE_GAP_ReplyNumComp
R_BLE_GAP_ReplyExKeyInfoReq
R_BLE_GAP_StartEnc

R_BLE_GAP_ReplyLtkReq

BLE_GAP_EVENT_PAIRING_REQ
BLE_GAP_EVENT_PASSKEY_ENTRY_REQ
BLE_GAP_EVENT_PASSKEY_DISPLAY_REQ
BLE_GAP_EVENT_NUM_COMP_REQ
BLE_GAP_EVENT_KEY_PRESS_NTF
BLE_GAP_EVENT_PEER_KEY_INFO
BLE_GAP_EVENT_EX_KEY_REQ
BLE_GAP_EVENT_PAIRING_COMP
BLE_GAP_EVENT_LTK_REQ
BLE_GAP_EVENT_LTK_RSP_COMP

BLE _GAP_EVENT ENC CHG
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5. Advertising

Bluetooth Low Energy @7 /31 R[FRXF+ 2 L TWAHELT/ M R LT Advertising 2L Y T—5 %
EELET,
51 FIR

77)r—2 30 ETO Advertising DFEIEZER 5-1 ITRLET, ERATY TOHMICOVTUBRDET
HEALET., MRAPI ZFATSEE. 5215523 FTOFIEET 1 DOMWMEAPI a—ILTERLET,

FEWAIZDWTIESES ZZRBL TS,

‘ Advertising/85 * — % & FE

[Advertising DataskFE & Y]

\ 4 [Advertising Datas&kE %% L]

‘ Advertising Dataz% & ’

| Ny,
>

[Scan Response Dataf&EdH Y]

A 4 [Scan Response Datas%E %4 L]

‘ Scan Response Dataz% & ’

Y

‘ AdvertisingBita ’

[EFHHY]

[E#H7 L]

A

Advertising Data /
Scan Response Data®E i

BHHY]

[E#i% L] \?
D [ AdvertisingfZ 1k ]

1 DDHMEAPIT—LIZTEREE WD FIE

5-1 Advertising ®F|E
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5.2 GAP API [Z & % Advertising

5.2.1 Advertising /35 *— 42 &E

Advertising #BAtR9 5I12&%H - > T. R_BLE_GAP_SetAdvParam [Z& %. Advertising /X5 A —%2 DEEE
MELGY FET, Advertising RIF/INTA—FEETETELA, HRAPI ZFERTHHE. COFIEEF
ETY, UBEA—RT—RIZK>TELGEINTA—FDEREICDODVTEHBALET,

5.2.1.1 Advertising D% 1 FDIETE
TREEMNST TUS—3 N EDR A4 TD Advertising 21 5 5 %8R L. st_ble_gap_adv_param_t
HIE{RD adv_prop_type 7 4 —IL FIZR 51 DIEEZHRELET .

JE—FTNAZAMEOQaRT L3 21) I TR MADR I (Connectable or Non-Connectable)
AFx 1) TR FADFE(Scannable or Non-Scannable)

REIEXEIRTET 5D E S H\(Direct or Undirect)

) E— b T /314 A% L TLYS Advertising @D 4 4 7(Legacy advertising or Extended advertising)
Advertising Data DX 4 X

% 5.1 Advertising ®% 4 & adv_prop_type 7 4 —JL K

BX

Advertising Type | Advertising PDU adv_prop_type Z4—ILRICERE T HIE legacy or | 45 (2

extended

(NF)
Connectable and

Scannable ADV_IND BLE_GAP_LEGACY_PROP_ADV_IND legacy 31
Undirected

Connectable ADV_EXT_IND s
Undirected AUX_ADV_IND BLE_GAP_EXT_PROP_ADV_CONN_NOSCAN_UNDIRECT extended | 245

BLE_GAP_LEGACY_PROP_ADV_DIRECT_IND or

ADV_DIRECT_IND BLE_GAP_LEGACY PROP_ADV_HDC DIRECT IND legacy

Connectable 0

Directed ADV EXT IND BLE_GAP_EXT_PROP_ADV_CONN_NOSCAN_DIRECT or extended 2391

AUX ADV IND BLE_GAP_EXT_PROP_ADV_CONN_NOSCAN_HDC_DIRECT
Non-Connectable | ADV_NONCONN_IND | BLE_GAP_LEGACY_PROP_ADV_NONCONN_IND legacy 31
and ADV_EXT_IND BLE_CFG_RF_
Non-Scannable AUX_ADV IND BLE_GAP_EXT_PROP_ADV_NOCONN_NOSCAN_UNDIRECT extended | ADV_DATA_
Undirected AUX CHAIN IND? MAX 0)E% 5 fiE™
Non-Connectable | ADV_EXT_IND BLE CEG RF
and AUX_ADV_IND BLE_GAP_EXT_PROP_ADV_NOCONN_NOSCAN_DIRECT or S =

extended | ADV_DATA_

BLE_GAP_EXT_PROP_ADV_NOCONN_NOSCAN_HDC_DIRECT MAX (&5 5"

Non-Scannable AUX_CHAIN_IND®

Directed
ADV SCAN IND BLE_GAP_LEGACY _PROP_ADV_SCAN_IND legacy 31
Scannable ADV_EXT_IND
r .
Undirected AUX ADV IND BLE_GAP_EXT_PROP_ADV_NOCONN_SCAN_UNDIRECT extended 0
Scannable ADV_EXT_IND BLE_GAP_EXT_PROP_ADV_NOCONN_SCAN_DIRECT or

extended | 0

Directed AUX_ADV IND BLE_GAP_EXT_PROP_ADV_NOCONN_SCAN_HDC_DIRECT

" adv_prop_type |[Z BLE_ GAP_EXT_PROP_ADV_INCLUDE_TX POWER #:ENY 2154, AV A X-1/84 L&
mYET,

2. Advertising Data DA XA 245 /34 + LI F D15 & (Periodic advertising Z# A3 158X & 512-18 /34 k.
BLE_GAP_EXT_PROP_ADV_INCLUDE_TX_POWER %{#f ¥ %1883 & 5(2-1 /34 k). Advertising Data %
AUX_ADV_IND FZ(+ TEIETES1=86. AUX_CHAIN_IND IZREREBYET,

*3: Advertising Data D44 XA 239 /34 +LITF D15 & (Periodic advertising Z{# A3 158X & 512-18 /34 k.
BLE_GAP_EXT_PROP_ADV_INCLUDE_TX_POWER % {#fi 4 %18&(¢& 5(2-1 /34 k). Advertising Data %
AUX_ADV_IND FZ(+ TEIETES1=86. AUX_CHAIN_IND IZRFEREBYET,

"4 : Advertising Data M4+ XHY 230 /31 L EDIFEE. Advertising Data H32{E I Bluetooth D {LARIZHE > THE
Shaizdh, BEICIECTZERMTHELTLESL,

B AX YV LARARVAT—EADPDU EHA XIZDWTIEE 5-3 I2RLET,

Bluetooth LE Protocol Stack 54 75 1) DiE$EIZ &k > T, H7R— k9 % Advertising DZ2 4 THZEHY F
9, All features [ Legacy. Extended DA M Advertising &+ 78— k L TLVETF, Balance, Compact (&
Legacy advertising D&Y HR— k&7 Y EFF, X+ A Legacy advertising D#HHHR— LTV 515
& . Extended advertising #2595 2 LIETEEH A

Advertising @ %2 4 7H¥ Extended 2. Non-scannable Mi54&. & PDU [EX 5-2 [(CRTIEETEIESH
£, advDelay [X Oms M5 10ms DS U4 Lk delay T,
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Advertising Interval advDeIayE

g e !
< »< g
ADV_EXT | | ADV_EXT | | ADV_EXT ADV_EXT | | ADV_EXT | | ADV_EXT
_IND _IND _IND _IND _IND _IND
CH:37 CH:38 CH: 39 CH:37 CH: 38 CH:39
AUX_ADV | |AUX_CHAIN AUX_ADV | |AUX_CHAIN
_IND _IND e _IND _IND

5-2 Extended Advertising ® PDU

Scannable 2 4 7#EEL. R¥X v Y LRAKRIVRT—42 %#%KE L T Advertising 17> z15&. Y E—+
TINAZANEDRAFY VY YIRAMIFLT, RE52DAFY U LRARVRT—HER53D&S5ITEEL
F7,

#®52 RAEXEYULARARVARAT—4H

AExy U LRKRY legacy or

XT—% PDU extended
BLE_GAP_LEGACY PROP_ADV_IND
BLE_GAP_LEGACY PROP_ADV_SCAN_IND SCAN_RSP legacy 31
BLE_GAP_EXT PROP_ADV_NOCONN_SCAN_UNDIRECT | AUX SCAN RSP BLE CFG_RF_
BLE_GAP_EXT_PROP_ADV_NOCONN_SCAN_DIRECT AUX CHAIN IND- | extended | ADVDATA_ ~
BLE_GAP_EXT PROP_ADV_NOCONN_SCAN HDC DIRECT _ _ MAX DR

T REFYVLVRRUVRT=EDY A XM 253 131 FUTOHE
(BLE_GAP_EXT_PROP_ADV_INCLUDE_TX_POWER Z{#ER¥ 515&/IEE 5121 /84 b)), AF v U LAKRIUR
T—4R % AUX_SCAN_RSP 27 TX{ETE 57z, AUX_CHAIN_IND [ZRFER LY FT,

"2 adv_prop_type IZ BLE_GAP_EXT_PROP_ADV_INCLUDE_TX_POWER #%:&/03 %184, {&KHY A X-1/34
FERYUETS,

B REX VY ULARVRT=EADY A AN 230 /31 FULEDIBE., AF YU LARVRT—2NZEAD
Bluetooth DRI > THEISN D=0, BEICIE L TRZERMTHE LTI,

— =

adv_prop_type 7 4 —JL FIZERE L 1={E

, Advertising Interval advDelay !
< »<€ >
ADV_EXT | | ADV_EXT | | ADV_EXT ADV_EXT
_IND _IND _IND _IND
CH: 37 CH:38 CH: 39 CH: 37

AUX_ADV AUX_SCAN| |AUX_SCAN| |aUX_CHAIN
_IND _REQ _RSP CIND

5-3 Scannable Advertising @ PDU
EFOPDU LY E—FT/NA1 XD PDU TY,

Direct 2 4 7Mi54& . st_ble_gap_adv_param_t #81& &AM p_addr_type. p_addr 7 « —JL FIZ Advertising
EEETHIVE—FTNAARADT FLRAZHEELET,

Extended % 4 FMi54&. st_ble_gap_adv_param_t #&1&E{KD adv_phy. sec_adv_phy 7 4 —JL FIZ
Advertising £:%159 % PHY £18% LE T, adv_phy [ZIZ TS5 4 < 1 F & % JL(CH:37/38/39)0 PHY(1M
PHY F7=I% Coded PHY)%#5% L &3, sec_adv_phy [ZIZtHh V&) F v R JL(CH:37/38/39 LAF})D
PHY(1M PHY F7z1& 2M PHY %£7zI& Coded PHY)%{EE L £,
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5212 w74 FYR FOBERAEDOT/NS RIZEET B)

Connectable, F7=I&. Scannable 2 4 7® Advertising & 315&. "7 A4 PR FEFES L TEXRE
ZHFAND)E—FTNARERET S ENAIEETT,

BERTTNARADBD 7 FLAAHIBALTWABE. Tt 1,2 2TLVFET,

1.7RTA FY X MIBEHMDTNAADBD 7 FLRAZE&EEK

R_BLE_GAP_ConfWhiteList IZ& Y. BRERID T /N1 REBHLFT,
GE] RDA FUR R T LEEBBICLEBET BNZA X, RF vy, AR 3 VU I IR MNERFTLTVRBERKTA b
YA OB - BIRFTAEL A

2. Advertising filter policy M & E
st_ble_gap_adv_param_t #&:& /A filter_policy 7 4 —JL KIZR 53 DIEFHRELET,

% 5.3 filter_policy 7 1 —JL FDE&RE

filter_policy 7 4 —JL FIZERFE T S 1E

BLE_GAP_SCAN_ALLOW._ FTRTCOFNAADLEDRF YUY H IR METRH LIV I IR MIEELE
ADV_ALL(0x00) R

BLE_GAP_ADV_ALLOW _ RIS FYRMBELETFAARDSODRAF YU YHI IR MISEL, TRTOT
SCAN_WLST_CONN_ANY/(0x01) NAZRDNEDART LI VY I TR MIBELET,

BLE_GAP_ADV_ALLOW _ FRTCDFNAADSDAF XYV Y I TR MIBEL, KT YR MBEZLET
SCAN_ANY_CONN_WLST(0x02) NAZRDEDARY L a VY I TR MIBELET,

BLE_GAP_ADV_ALLOW _ RIA FYRMIBRLETASZAALDRAF YUY IR RIS a0 YHT
SCAN_WLST_CONN_WLST(0x03) R MZEELET,

5213 T34 1\
Advertising BT /34 AMSBIHSNBENE S ITT S AN IHEENERTIEETT,
M9.41 O—AILTNAADRPA.ER] DFIETTSANHOBOERKEIT o=,
st ble_gap_adv_param_t #:&&ANDEK 54 DT 1 —IL REERTET 5 Z & T Advertising D7 K L XA RPA
7Y, B#E (BEHEROT 740 &L 900 #TY ., R_BLE_GAP_SetRpaTo()TEETZFY) ICEXL
57 FLRIZEDYET,

®54 TSANERABKICKRET /354 —4

T4—ILRIZERET BIE

R_BLE_GAP_SetLocldInfo() TZ$} L 1=
o a0 BLE_GAP_ADDR_RPA_ID_PUBLIC(0x02) Identity Address A% Public Addrfgi?tfﬁ(:#‘ﬁi LFEJ,
-t R_BLE_GAP_SetLocldInfo()TZ$} L 1=
BLE_GAP_ADDR_RPA_ID_RANDOM(0x03) Identity Address A¢ Static A(d)dress DBEICEELET,
o addr R_BLE_GAP_SetLocldInfo() T&$% L 1= o_addr_type /' BLE_GAP_ADDR_RPA_ID_RANDOM(0x03)
— Static Address #3EE L FY, DHEEITEELET,
p_addr_type R_BLE_GAP_ConfRslvList()TZ$% L 1= .
p_addr 1) E— kT34 RO Identity Address #3EE L EY,

[BP] FTNARE—BICHANT D7 FNEAAXT—4%8HDE, TIAR— 7 RFLREFERLTT/ A REZETEMLIEDICY
BAHREMAHYET. TSIAR— 7 RLREFERTBHE. 7 RN 4 XA D MRS O— FOHFIENHEREATLET,

[BP] FNART7 FLAANEHMICELZT FLRIZEDSHEETHLT FNEA X T2 &FALTT NI REBHTEET., 7 F
LRET—HERBICEHTHEMNERIATVET,

5.2.1.4 RIBFET

All features 54 75 1) #EA L TL\5154A . Advertising (xR BLE_CFG_RF_ADV_SET_MAX D%
EEE TITS 2 EMAIEETT , Advertising D35 (& st_ble_gap_ext_adv_param_t #81&{AD adv_hdl TR
3. Advertising handle TITWVET, B 5-1 DEFIETIRER KD Advertising % Advertising handle 12 &
UEIRLET,

Balance, Compact 54 75 Y I£RIEFCE{TAIE%E Advertising (£ 1 DD#H &R Y FT,

HZR APl & GAP API IZ& % Advertising Z 8t 9 $154&. Advertising B2 M Advertising Handle (& FAF 7]
EEBHH. FELTLZELY,
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5.2.2 AdvertisingData/ A¥ v U LRAKRVAT—ADHRE | B

Advertising Data/ ¥ ¥ Y LRARUVRAT—EDERFEIZDLNTIL, 5.4 Advertising Data/ XF ¥ > LR
R AF—4 | Periodic Advertising Data MERTE ] # ZSEBL S,

Advertising Data/ R¥¥ Y LARUVAT—ADEHFHIZDOWTIL, [5.4.2 Advertising FDEH | & "SR
&L,

5.2.3 Advertising F%A

Advertising B89 % & F L.
ble_status t R BLE_GAP_StartAdv (uint8_t adv_hdl,
uint16_t duration,
uint8_t max_extd_adv_evts)
a—)LLZET,
All features 54 75 1) #ERAT 5154, Advertising % 1T 5 #ifdl(duration /85 X —%4 x10ms). Ff=l&.
Advertising Mi%{E#(max_extd_adv_evts /NS A —A2)TRTIT 584 I #IEETHETY .

5.2.4 Advertising {1t
Connectable # 4 M Advertising FIZ!) E— FT/NA RETARY a3 VLT D &, Advertising A& T
LFEF,
APl 3—)LIZ & Y Advertising Z{E1E3 % & E13.
ble_status t R BLE_GAP_StopAdv (uint8 t adv_hdl)
#{E L £9, Extended advertising T 252 /31 kLLE®D Advertising data #E# 9 515&(%. Bluetooth
DiEFE L. BEF DRI Advertising ZF LT 2BELAHY F5,
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5.3 GAP API IZ & % Periodic Advertising

Periodic Advertising [ERE > IR TDEENRD SN LDBEIZFEIVET, Allfeatures 54 T3 ) ER
(2 Periodic Advertising AMERTRIRE T,

7 7Y /r—< 3 > ETO Periodic Advertising DFIEZEE 5-4 2R LE S, Periodic Advertising 8 D %
ATV TOFHMICOVTUBOETHALET, ?

[ Non-Connectable }

Advertising/v5 * — 4 2% 5E

[Advertising Dataz%E Y]
v [Advertising DataZ& &% L]

{ Advertising Dataz& & ]

I AN

Periodic Advertising
INT A—HERTE

[Periodic Advertising Dataz%E & Y]
v [Periodic Advertising Datag& % 4 L]

[PerlodmAdvertlsmg Data;&i}

| N

[ Periodic Advertising B34

AdvertisingBfi#& }

E#HbHY] )>
% [E#HiL]

Perlodchdvertlsmg DataE%ﬁ]

[E#HHY]
B L \%
D [ Periodic AdvertisingfZ 1t

1 DDWMEAPII—)LIZTERmENEFIE ¢

Advertisingf& 1t

)

5-4 Periodic Advertising D F B
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5.3.1 Non-Connectable Advertising /X5 A —4% & TE

Periodic Advertising #1735 12&%1=Y . R_BLE_GAP_SetAdvParam [Z& Y Advertising /85 * — 2 B E %
TWET . Advertising D4 A FIEFK 5.1 D extended M non-connectable 2 4 7 TH2. UTEFELVET,
BLE _GAP_EXT_PROP_ADV_NOCONN_NOSCAN_UNDIRECT

BLE_GAP_EXT_PROP_ADV_NOCONN_NOSCAN_DIRECT
BLE_GAP_EXT_PROP_ADV_NOCONN_NOSCAN_HDC_DIRECT

5.3.2 Periodic Advertising /A3 * — & 5% 5E
Periodic Advertising M/85 X —A2 % E (&
ble_status t R_BLE_GAP_SetPerdAdvParam(st_ble gap _perd _adv_param_t * p_perd_adv_param)
ZfELVET . Periodic Advertising D/\5 A —A2FRFEIZK > T, & 5.5 D PDUAUX_SYNC_IND &
AUX_CHAIN_IND)A' Non-connectable Advertising ® PDU(ADV_EXT_INDs & AUX_ADV_IND)D#&IZ#i =
F9, R BLE_GAP_SetAdvParam & R_BLE_GAP_SetPerdAdvParam TE&E Y 5 interval DELVE X 5-5
IZRLET, EdD ADV_EXT_INDs I% 37,38, 39ch ® ADV_EXT INDPDU 2% &=+ D TT,

% 5.5 Periodic Advertising @ PDU

- " - legacy or
Advertising Type Periodic Advertising PDU i ——

AUX_SYNC_IND BLE_CFG_RF_
Periodic Advertising extended ADV_DATA_

AUX_CHAIN_IND"!

“I': Periodic Advertising Data @4« XA 253 /31 FUATDIHE
(BLE_GAP_EXT_PROP_ADV_INCLUDE_TX_POWER # {3 %15&1& S 512-1 /34 k), Periodic
Advertising Data & AUX_SYNC_IND 72+ TiE{ETE 57=6. AUX_CHAIN_IND [ZRFEREGEY FT,

2 : adv_prop_type [ BLE_GAP_EXT_PROP_ADV_INCLUDE_TX_POWER %:&Md 3188, BAHA X-1/34 k
EGEYVET,

"3 Periodic Advertising Data M+« XH% 248 /81 FLLEDIBE . Periodic Advertising Data H33{E{810 Bluetooth @
HHRICR->THEISN SO, BEICIELTRZERATHELTIESL,

MAX DEREE™ "

Advertising Interval : R_BLE_GAP_SetAdvParam()CRE advDelay
< »<€ >E
ADV_EXT ADV_EXT
_INDs _INDs
o| AUX_ADV «| AUX_ADV
4 _IND d _IND
o |AUX_SYNC| |AUX_CHAIN[ |AUX_CHAIN o|AUX_SYNC|[ |AUX_CHAIN[ |AUX_CHAIN
7”1 _INnD g _IND g _IND 71 IND g _IND g _IND
E‘ Periodic Advertising Interval : R_BLE_SetPerdAdvParam() Ci&E \E
Y Ll
5-5 Periodic Advertising ® PDU
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5.3.3 Periodic Advertising Data X . B
Periodic Advertising Data ME&XEIZ DL TIX, [5.4 Advertising Data/ RF ¥ Y LRAKRVRAT—4 |/

Periodic Advertising Data W& ] & ZSHB a0,
Periodic Advertising Data ®E#(Z DLV TIL. [5.4.3 Periodic Advertising HDEH 1  ZSB &L,

5.3.4 Periodic Advertising Bfith

Periodic Advertising # B89 % & = (4.
ble_status t R_BLE_GAP_StartPerdAdv (uint8_t adv_hdl)
#3—)LLET, Advertising Bt L TH 53 . non-connectable @ Advertising PDU M E{E S TV

LWMEE. 20 API Z#3—)L L T3 Periodic Advertising PDU [Z#{E SN FEH A,

Periodic Advertising BIIRETODH > TILEUTIZRLET,

/* Advertising data */
static uint8_t gs_adv_data[] =
{
/* Flag (mandatory) */
2, /* Data Size */
ox01, /* Data Type: Flag */
(BLE_GAP_AD_FLAGS_LE_GEN_DISC_MODE |
BLE_GAP_AD_FLAGS_BR_EDR_NOT_SUPPORTED), /* Data */
/* Complete Local Name */
9, /* Data Size */
0x09, /* Data Type: Complete Local Name */
‘R', 'B', 'L', 'E', '-', 'D', 'E', 'V', /* Data */
s
/* Periodic Advertising Data */
static uint8_t gs_perd_adv_data[] =
{
/* Complete Local Name */
9, /* Data Size */
OXFF, /* Data Flag: Manufacturer Specific data type */
0x36, 0x@0,/* Company ID: Renesas Electronics Corporation */
0x00, 0x01, 0x02, Ox03, 0x04, Ox05, /* Data */
s
/* HEE */
static void gap_cb(uintl6_t type, ble_status_t result, st_ble_evt_data_t *p_data)
{
ble_app_gapcb(type, result, p_data);
st_ble_gap_adv_set_evt_t * p_adv_set_param;
switch(type)
{
case BLE_GAP_EVENT_STACK_ON :
{
st_ble_gap_adv_param_t adv_param =
{
.adv_hdl = 0x02,
.adv_prop_type = BLE_GAP_EXT_PROP_ADV_NOCONN_NOSCAN_UNDIRECT,
.adv_intv_min = 0x0200,
.adv_intv_max = 0x0200,
.adv_ch_map = BLE_GAP_ADV_CH_ALL,
.0_addr_type = BLE_GAP_ADDR_PUBLIC,
.filter_policy = BLE_GAP_ADV_ALLOW_SCAN_ANY_CONN_ANY,
.adv_phy = BLE_GAP_ADV_PHY_1M,
.sec_adv_phy = BLE_GAP_ADV_PHY_1M,
s
/* Set Advertising parameter */
R_BLE_GAP_SetAdvParam(&adv_param);
}
break;
case BLE_GAP_EVENT_ADV_PARAM_SET_COMP :
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{

.adv_hdl

.p_data

{
p_adv_set_param = (st_ble gap_adv_set_evt_t *)p_data->p_param;
st_ble_gap_adv_data_t adv_data_param = {
.adv_hdl = 0x02,
.data_type = BLE_GAP_ADV_DATA_MODE,
.data_length = ARRAY_SIZE(gs_adv_data),
.p_data = gs_adv_data ,
s
/* Set Advertising Data */
R_BLE_GAP_SetAdvSresData(&adv_data_param);
}
break;

case BLE _GAP_EVENT_PERD ADV_PARAM _SET_COMP :

/* Periodic Advertising Data parameter */
st_ble_gap_adv_data_t perd_adv_data_param

.data_type
.data_length

= {
= 0x02,
BLE_GAP_PERD_ADV_DATA_MODE,
= ARRAY_SIZE(gs_perd_adv_data),

= gs_perd_adv_data

Bl

1

/* Set Periodic Advertising Data */
R_BLE_GAP_SetAdvSresData(&perd_adv_data_param);

}

break;

case BLE_GAP_EVENT_PERD_ADV_ON :

{
p_adv_set_param = (st_ble_gap_adv_set_evt_t *)p_data->p_param;
/* Start Advertising */
R_BLE_GAP_StartAdv(exe2, 0, 0);

}

break;

case BLE GAP_EVENT_ADV_DATA UPD_COMP :

st_ble_gap_adv_data_evt_t * p_adv_data_set_param;
p_adv_data_set_param (st_ble gap_adv_data_evt_t *)p_data->p_param;
if(BLE_GAP_ADV_DATA_MODE == p_adv_data_set_param->data_type)

{
st_ble_gap_perd_adv_param_t perd_param =
{
.adv_hdl = 0x02,
.prop_type = 0x0000,
.perd_intv_min = 0x0100,
.perd_intv_max = 0x0100,
¥
/* Set Periodic Advertising parameter */
R_BLE_GAP_SetPerdAdvParam(&perd_param);
¥
else
{
if (BLE_GAP_PERD_ADV_DATA_MODE == p_adv_data_set_param->data_type)
{
/* Start Periodic Advertising parameter */
R_BLE_GAP_StartPerdAdv(0x02);
}
}
}
break;
default:
break;
}
}
31— K 5-1 Periodic Advertising BithE TOLEDHI
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5.3.5 Periodic Advertising {1k
Periodic Advertising #{Z1L9 % & = (X,
ble_status t R_ BLE_GAP_StopPerdAdv(uint8 t adv_hdl)
#a2—J)LLET, X550 PDU DEENDHZFIL LFET, Periodic Advertising T 253 /31 FLLE®D
Periodic Advertising Data # #3515 4& (. Bluetooth ME#k L. EFHDHIIZ Periodic Advertising =1t
TEARLENHYET,
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5.4 Advertising Data/ ¥+ > L AR XT—4 [ Periodic Advertising Data 0% 5

Advertising Data/ &% > L AR R T—4 [ Periodic Advertising Data D% & Advertising D E#
N EBHEH R BLE_GAP_SetAdvSresData #{# A L 9, Advertising Data, A¥ v LARVRAT—4,
Periodic Advertising Data @ 74+ —< v XRE L T9, st ble gap_adv_data_t /N5 A —F EBEAD
data_type 7 4 —IL kAR SE56 DL S ICELZYFET,

% 5.6 data type 74 —IL K

data_fype 7 4 )L F ORI

Advertising Data BLE_GAP_ADV_DATA_MODE(0x00)
ZE¥ v U LARVAT—4A BLE_GAP_SCAN_RSP_DATA_MODE(0x01)
Periodic Advertising Data BLE_GAP_PERD_ADV_DATA_MODE(0x02)

— =

Advertising Data/ R¥ v U LRAKRURT—2DHREZEHRTITI>HEIL. Advertising Data 5%E FIC
R_BLE_GAP_SetAdvSresData #a—JL L71=%. GAP ®a—/L/\v Y BE# D T Advertising Data D% TE
STZEHEALTHL, AFXF YUV LARAKRUVRAT—R2HZTERMIZ R BLE_GAP_SetAdvSresData Z3—JL L TK
&L,

541 J#4—<wv bk
BRETAT—HEDITA+—T Y +ERS56IZRLET,

Advertising Data / Scan Response Data / Periodic Advertising Data

A

>

AD Structure 1 AD Structure 2 AD Structure N
i1 byte Lengthbye Tt
Length Data
i 1 byte Length - 1 byte ‘
AD Type AD Data

5-6 Advertising Data/ XF+ > L AR XT—4 [ Periodic Advertising Data D 74+ —< v +

Advertising Data/ X ¥ ¥ > L AR XT—4 [ Periodic Advertising Data (& 1 DLLLE® AD structure &
#AFET, & AD structure IE Length & AD Type & AD Data M5 SN TULVET . Length (& AD Type D+
4 RX(1 /34 k)& AD Data D4 XDFE 7Y £9, Bluetooth SIG BEZE L TLVS AD Type 1
Supplement to the Bluetooth Core Specification (CSS)IZEZ SN TWLWET, K< Fhh b AD Type K 5.7
IZRLFET,
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% 5.7 AD Type & AD Data

Data type AD Type | AD Data
Connectable # 4 M Advertising BrIZERLE T,
Bluetooth LE MY % Flags D{EIZDWVWT F&REISTRLET .
Octet | Bit | &BA
0 0 | LE Limited Discoverable Mode
Flags 0x01 0 1 | LE General Discoverable Mode
0 2 | BR/EDR Not Supported.
Discoverable Mode [EX ¥ ¥ FITE—FIZk>TIZsL2 YT L
= WMERIZERALEY, Discoverable Mode %3809 %154, Limited
orGeneral DEL LM EBERLET,
?WTHTETE?%%Mﬁﬁ%k gﬁg UUD®DY R FEBZELET,
Service |n2?r$1;3§e ILSits?of 32—Itt>it ggrlvclie UUISS Ox0t YA X EISAD Type BRI YT,
UuUID Complete List of 32-bit Service UUID 0x05 FRTOUUID # AD Data IZ& & 5i5& &, Complete List.
plete List o it Service s X - N N )
Incomplete List of 128-bit Service UUIDs | 0x06 — &0 UUID 03+ AD Data (=58 B S 1. Incomplete List %
Complete List of 128-bit Service UUIDs | 0x07 BRELFET.
Local Shortened Local Name 0x08 TNAREDEENOEPETCOXFINERELET .
Name | Complete Local Name 0x09 TNNARBEHRELET,
2184 FULEDRUS—EHDT—HTY,
=AM 2 /84 ~lE Company ID 2/ ELET,
Manufacturer Specific Data OxFF Company ID & Assigned Number
(https://www.bluetooth.com/specifications/assigned-numbers/)
BRI,

LIF (X Flags & Complete Local Name % &d Advertising Data & Complete Local Name # & X ¥ v >
LARUVRT—RERET HHUTILTY,

/* Advertising Data */
uint8_t gs_adv_data[] =

/* Scan_Response Data */
uint8_t gs_sres_data[] =

/* Advertising Data parameter */
st_ble gap _adv_data_t adv_data_param

.adv_hdl = 0x00,
.data_type =
.data_length

.p_data = gs_adv_data

1

/* Scan_Response Data
st ble gap adv _data_t

parameter */

sres_data_param

{
/* Flags */
2, /* Data Size: 2byte */
ox01, /* AD type: Flags */
(BLE_GAP_AD_FLAGS_LE_GEN_DISC_MODE |
BLE_GAP_AD_FLAGS_BR_EDR_NOT_SUPPORTED), /* Data */
/* Complete Local Name */
9, /* Data Size: 9byte */
ox09, /* AD type: Complete Local Name */
'R*, 'B', 'L', 'E', '-', 'D', 'E', 'V', /* Data */
¥

Complete Local Name */
' 'V', /* Data */

{
/* Complete Local Name */
9, /* Data Size: 9byte */
ox09, /* AD type:
IR'J IB'J 'L'J 'El) '_IJ DI) 'EI)
¥
/* HEE */

- {

BLE_GAP_ADV_DATA_MODE,
= ARRAY_SIZE(gs_adv_data),

3

=1
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.adv_hdl = 0x00,
.data_type = BLE_GAP_SCAN_RSP_DATA_MODE,
.data_length = ARRAY_SIZE(gs_sres_data),
.p_data = gs_sres_data,

¥

/* HEg */

/* Set Advertising Data */
R_BLE_GAP_SetAdvSresData(&adv_data_param);

/* HEE */

/* GAP Callback */
void gap_cb(uintl6_t type, ble_status_t result, st_ble evt_data_t *p_data)

switch(type)

/* B */
case BLE_GAP_EVENT_ADV_DATA_UPD COMP :
st_ble gap_adv_data_evt_t * p_adv_data_set_param;
p_adv_data_set_param = (st_ble_gap_adv_data_evt_t *)p_data->p_param;
if((ox00 == p_adv_data_set_param->adv_hdl) &&
(BLE_GAP_ADV_DATA_MODE == p_adv_data_set_param->data_type))
{

}

break;

R_BLE_GAP_SetAdvSresData(&sres_data_param);

/* BEE */

O— K 5-2 Advertising Data E X ¥ v > LRARY R T—4 DERFEDH
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5.4.2 Advertising HODEH
%= 5.8 DEHEF=-9HE . Advertising F1[Z Advertising Data/ A ¥ v VU LRARVRAT—2#EBHT S
EMNATRET T,
% 5.8 Advertising Data/ RF¥ ¥V LARVAT—IDEHFDEH
Advertising D% 1 7 E3ia
Legacy advertising FHiL
Extended advertising data_length A¥ 251 /31 FLULTF

Advertising Data/ RF¥ ¥ Y LARUVRAT—ADEFHITUTDKLSITNTA—4 %5
R_BLE_GAP_SetAdvSresData #a—JLLZE T,

L/\

Xg
fiit

st_ble_gap_adv_data

t adv_data_param = {

.adv_hdl = “E# T SAdvertising®Advertising handle,

.data_type = “BLE_GAP_ADV_DATA_MODE % f=£BLE_GAP_SCAN_RSP_DATA_MODE”,
.data_length = “BHITHT—20DH 1 X,

.p_data = “BHFTET—I~DRAUE”,

1

O— K 5-3 Advertising Data/ A¥¥ Y LRARUVRAT—2DEHAD/IAS A —4

Extended advertising T 252 /N R LD T—2 ZEF#HT H15E. 5.2.4 OFIET Advertising Z{F1E L T
m 5 R_BLE_GAP_SetAdvSresData Ik Y BHF & TS RHENHY FT,

5.4.3 Periodic Advertising R D E

£ 5.9 DEHE#FHT=-9BA. Periodic Advertising F11Z Periodic Advertising Data ZE#9 % Z E N AJRET
ER
% 5.9 Periodic Advertising Data D EH D &4

Advertising D2 {1 7
Periodic Advertising | data_length #3252 /N1 FLLF

Periodic Advertising Data DE#HITLULTD K 3 12/85 A —2 #EF L. R_BLE_GAP_SetAdvSresData &
| _}I/ L/ 35—;-0

st_ble_gap_adv_data_t adv_data_param = {

.adv_hdl = “B#H T BPeriodic Advertising?®Advertising handle,
.data_type = BLE_GAP_PERD_ADV_DATA_MODE,

.data_length = “BEFTET—2DH A X,

.p_data = “WBHFTET—EI~DKRAE”,

1

31— K 5-4 Periodic Advertising Data DEFH D /X5 4 —4

Periodic Advertising T 253 /31 FULEDT—2 2 EHT H5HE. 5.3.5 DFIET Periodic Advertising % {=
1t LTH 5 R_BLE_GAP_SetAdvSresData IZ& Y BHFETILENHY T,
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544 Ny I77H4X

Bluetooth LE Protocol Stack @ Advertising Data/ R ¥+ > LARU R T—2RAD/\y 7 7% 4250 /31 k
T9, & 5.11257F & 5 (< Extended advertising & BLE_CFG_RF_ADV_DATA MAX DR EEE T
Advertising Data/ R ¥ ¥ Y LARUVRT—REHRETHEMNARETT, L. ABETHD
Advertising A3ME > TLV5 Advertising Data/ ¥ v YV LARUVRAT—ADEHT A XENY T 7H A4 XD
4250 N1 FLUTICT 2R ENHY FET,

Periodic Advertising Data FH/\v 7 7 (£ 4306 /A1 ~ T9, Periodic Advertising I&
BLE_CFG_RF_ADV_DATA MAX MR EMBEE THRET S EMNAIEETT , RFEITHD Periodic
Advertising H3# - T L)% Periodic Advertising Data D &&tH 4 X(&/8y 7 744 XD 4306 /31 FATIZT
PWENHYET,

5-7. X 5-8 ICEIMEITHD Advertising Data DR EF ERLET . =TI,
BLE_CFG_RF_ADV_DATA_MAX % 1650 2% L TUL\ES, Advertising Data/ 2¥ ¥ Y L AR X F—
BNy T 7 DEEY A XL R_BLE_GAP_GetRemainAdvBufSize()IC& Y15 Z ENTEFET,

Advertising handle #0 #1 #2 #3
Advertising Data Size 1000 bytes 1000 bytes 1000 bytes 1000 bytes
i i i i Advertising Set #0-3MAdvertising Data®
Advertisin Advertisin Advertisin, Advertisin = N -
el el o e A1 X$14250 byteZ B TLHELD T,
=1000 bytes =1000 bytes =1000 bytes =1000 bytes Advertising handle #0-30)

Advertising Data® &% 7 (£ 5.

X 5-7 Advertising Data 5% & O R h15)

Advertising handle #0 #1 #2
Advertising Data Size 1650 bytes 1650 bytes 1650 bytes

{ : Advertising Set #0-20 Advertising
: ] PN 7z 21

Advertising Advertising i Advertising DataD& “-HJV?Z.SO bteZ % &1=8.
! ] Advertising handle #2M

Data Data : Data : Advertising Data0) 3% 5 (4 5 B
= 1650 bytes = 1650 bytes i =1650 bytes vertising Datadzx o

X 5-8 Advertlsmg Data 39;"'130)9&,9&15'1
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55 3% APl [Z& % Advertising

HZ API BEHDIHE. K 5-1 @ Advertising /35 A —A ERTEH 5 Advertising FIEETH 1 D APl a—JL
TITS ZEMNTEETT ., HMZR API THR— kL TLVS Advertising D2 A4 &5 X510 ITRLET,

#* 510 R APl i R— k9 % Advertising

Advertising Data
R AP Legacy or | A qvertising Type Advertising PDU Advertising | g) Max # 4 X

Extended handle

(S b)

Connectable and

R_BLE_ABS_StartLegacyAdv | Legacy Scannable ADV_IND 0 31
Undirected
Connectable ADV_EXT_IND
245
Undirected AUX_ADV_IND
R_BLE_ABS_StartExtAdv Extended 1
- T - Connectable ADV_EXT_IND
239
Directed AUX_ADV_IND
Legacy Non-Connectable and | ADV_NONCONN_IND 31
Non-Scannable ADV_EXT_IND
BLE_CFG_RF_
Undirected AUX_ADV_IND ADV_DATA_
MAX D& E B
R_BLE_ABS_StartNonConnAdv AUX_CHAIN_IND 2
Extended
Non-Connectable and | ADV_EXT_IND
BLE_CFG_RF_
Non-Scannable AUX_ADV_IND ADV_DATA_
MAX D&% E B
Directed AUX_CHAIN_IND
ADV_EXT_IND
AUX_ADV_IND BLE CFG RF_
R_BLE_ABS_StartPerdAdv Extended Periodic 3 ADV_DATA_
AUX_SYNC_IND MAX D&% E B

AUX_CHAIN_IND

R APl & GAP API IZ& % Advertising 6t ¥ $158&. Advertising 1M Advertising Handle (3 FAA< =]
LB, FELTLIEELY,

551 R7A4 YR FDFEREIHDT/NA RIZHET D)
R_BLE_ABS_StartLegacyAdv & R_BLE_ABS_StartExtAdv [E7KT 4 F 1 X FDFERAMNEIEETT, TieF
IBIZk Y., BEREZFTANDYE—FTNARERET S EMNTAEETT,

1. RTAFYXMIBEHMDT/NA ZADBD 7 LR & &%
R_BLE_GAP_ConfWhiteList IZ& Y, BERID T /N1 RZFFLET,
CE] ROA FVRNTALBEBDICLESET FNAIA X, ¥y, ARV 3 V) IITRAMNEE
TLTWABEIEFERT A YR FOEM - BIRIZITREE A,

2. Advertising filter policy D& E
R _BLE_ABS_StartLegacyAdv Mi5#& (% st_ble_abs_legacy adv_param_t #&i&E kD filter 7 4 —JL K
# R_BLE_ABS_StartExtAdv MI5#& (X st_ble_abs_ext_adv_param_t #&:& A filter 7 4« —JL FIZER
53DEZHELET .
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552 T34\

R BLE_ABS_ StartLegacyAdv. R_BLE_ABS_StartExtAdv. R _BLE_ABS_StartNonConnAdv.
R_BLE_ABS_StartPerdAdv (£ 75 4 /N HEEENERAEETT . 1941 O—HI)LT/A1 XD RPAERL] @
FIETT AN RADBOEHKEIT o=, st_ble_abs_legacy_adv_param_t.
st_ble_abs_ext_adv_param_t. st ble_abs_non_conn_adv_param_t #&ADKR 511 DT 4 —IL KEHRET
% Z & T Advertising @7 FLXAM RPA 24 Y | BEIM (EFHERDOT 74 )L FE 900 #TY,
R_BLE_GAP_SetRpaTo()TEETZFY) [CELST7 FLRIZEDLYET,

®511 TIANVERBIZERET ST 4A—4

T4 —ILRIZRET B8

R_BLE_GAP_SetLocldInfo() G248k L 1=
BLE_GAP_ADDR_RPA_ID_PUBLIC(0x02) Identity Address A% Public Address DS & 1<
o addr tvpe BEELET,
_addr_typ R_BLE_GAP_SetLocldInfo() C&&& L =
BLE_GAP_ADDR_RPA_ID_RANDOM(0x03) Identity Address A% Static Address DIB& =
BELET,
— o_addr_type A%
o_addr gra'?it%if;gsgﬁ,%'ﬂc’é—)tﬁﬁ L BLE_GAP_ADDR_RPA_ID_RANDOM(0x03) &
i : BAITHELET.
R_BLE_GAP_ConfRslvList()T2$& L 1=
p_addr 1) E— b T/34 RO Identity Address #357E L £ —
ERS
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56 AY—FrTJx2é&axvay

AX— b+ 7+ &R 32093 51=8HIZ. connectable M Legacy Advertising 4T ET, <D
Advertising [& R_BLE_ABS_StartLegacyAdv ZFRA L FT, TREICAI—rT7A &R 232050
@ Advertising #5952 TILERLET,

/* Advertising Data */
static uint8_t gs_adv_data[] =

{
/* Flag (mandatory) */
2, /**< Data Size */
oxe1, /**< Data Flag: Flag */

(BLE_GAP_AD FLAGS_LE_GEN_DISC_MODE | BLE_GAP_AD FLAGS BR_EDR_NOT_SUPPORTED), /**< Data
Value */

/* Complete Local Name */

9, /**< Data Size */
0x09, /**< Data Flag: Complete Local Name */
'R', 'B', 'L', 'E', '-', 'D', 'E', 'V', /**< Data Value */

1

/* Scan_Response Data */
static uint8_t gs_sres_data[] =

{

/* Complete Local Name */

9, /**< Data Size */

ox09, /**< Data Flag: Complete Local Name */

'‘R', 'B', ‘L', 'E', '-', 'D', 'E', 'V', /**< Data Value */
¥

/* Advertising parameters */
static st _ble_abs legacy adv_param_t gs_adv_param =

{
.slow_adv_intv = 0x00A0,
.slow_period =0,
.p_adv_data = gs_adv_data,
.adv_data_length = ARRAY_SIZE(gs_adv_data),
.p_sres_data = gs_sres_data,
.sres_data_length = ARRAY_SIZE(gs_sres_data),
.adv_ch_map = BLE_GAP_ADV_CH_ALL,
.filter = BLE_ABS_ADV_ALLOW_CONN_ANY,
.o_addr_type = BLE_GAP_ADDR_PUBLIC,
.0_addr = {0},

¥

/* BEE */

/* AdvertisingDEAA */
R_BLE_ABS_StartLegacyAdv(&gs_adv_param);

O— K55 RAY—FrI7+x2&EDaRY T 3 VHAD Advertising D15

Advertising A8 % &. BLE_GAP_EVENT_ADV_ON ARy rZBHLFET, CODA N2 FEHE. X
T—hrI7AUNBRFY I LTaARI I UNTAREE LY ET,
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57 E—a ¢ LTHER
E—3 > & L T non-connectable @ Advertising 2259 51 —A5—XI(ZHLT,
R_BLE_ABS_StartNonConnAdv ZES5BEDH Y TILEUTIZRLET,

/* Advertising Data */
static uint8_t gs_adv_data[] =

{
/* Flag */
2, /**< Data Size */
oxe1, /**< Data Flag: Flag */
BLE_GAP_AD_FLAGS_BR_EDR_NOT_SUPPORTED, /**< Data Value */
/* Complete Local Name */
9, /* Data Size */
ox09, /* Data Flag: Complete Local Name */
'‘R', 'B', 'L', 'E', '-', 'D', 'E', 'V', /* Data */
¥

/* Advertising parameters */
static st_ble_abs_non_conn_adv_param_t gs_non_conn_adv_param =

{

.p_addr NULL,
.p_adv_data gs_adv_data,
.adv_intv OX00A0,
.duration o,

ARRAY_SIZE(gs_adv_data),
BLE_GAP_ADV_CH_ALL,

.adv_data_length
.adv_ch_map

.0_addr_type BLE_GAP_ADDR_PUBLIC,
.adv_phy BLE_GAP_ADV_PHY_1M,
.sec_adv_phy BLE_GAP_ADV_PHY_1M,
.0_addr {0},

s

/* BEE */

/* AdvertisingDEAR */
R_BLE_ABS_StartNonConnAdv (&gs_non_conn_adv_param);

J— K 5-6 R_BLE_ABS_StartNonConnAdv 0% F 5|

Advertising A5 % & . BLE_GAP_EVENT_ADV_ON ARy rZBHLFET, CDA N2 FEHE.

E—brTNAZADNBRFr U LTE—IVDBRENATREE R Y F T,

AV — k7 # >I& Legacy advertising M Non-connectable advertising /357w FD&H R LTS Z EMN
HYET, E—aVORERICERT5T/N1 RABRAF ¥ 2 TES Advertising ZiXEL TLZE LY,

Apple 1 ® iBeacon. Google #t® Eddystone TE—2a > %{# 5184 . Non-connectable @ Advertising %

FRALET., FHLEERIZOVTIHUTZEISECESLY,
iBeacon : https://developer.apple.com/ibeacon/
Eddystone : https://github.com/google/eddystone
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6. XA¥v>

Ax v UFEBODTINA A5 Advertising ZZIELET,

A&y U EITS5EIL. All features H Balance 4 4 7@ Bluetooth LE Protocol Stack 54 735 ') #{#H
LZE 9. Allfeatures & Extended advertising & Legacy advertising @ Advertising /X7y FEZELE T,
Balance % 14 7% Legacy advertising @ Advertising /87y FDHZIELET,

6.1 A& ¥ U ORE/{F1
2o UELTOAPI 20— 3 &l-k YEIE LET,

A& v UEtE AP
-R_BLE_GAP_StartScan
-R BLE_ABS_StartScan

ERRAPIDNRSA—=RICRF v U ET5HMZEE LSS, TOHAMI/ERTHE, X v UMNELL
£, TALNDIGEE. LTOAPIZa—)LT 5l &IC&Y ., AF v UNELLLFET, BHOT/NA X ZR
HLUESEPAF v NS A— R ZEELEWGELREICAF Yy EFLELES,

AF& v U1k API:
-R_BLE_GAP_StopScan

6.2 R¥vYUINTA—A
AExv URIBAPI D/INS A —2 %K 6.1-K65ITRLET,
[R_BLE_GAP_StartScan] 5% 1(st_ble_gap_scan_param_t *). 5|%§ 2(st_ble_gap_scan_on_t *)

= 6.1 st_ble_gap_scan_param_t #&:& (&
547 J4—ILE 584
uints t o_addr type FOTATREXYVDEZFIZRF Y V)V IRAMZIEDD
- - - FRLADEATERELEYS,
uint8_t filter_policy EDEIBETNAANLCRET I EEELET .
st_ble_gap_scan_phy param_t * p_phy_param_1M IMPHY DR F ¥ L /INTA—4 T,
st_ble_gap_scan_phy param_t * p_phy_param_coded Coded PHY DR F¥ v /X5 A—2TY,

% 6.2 st _ble gap_scan_phy param_t #&&{k

547 J4—ILE 584
active or passive scan Z¥EL E T,
uints_t scan_type AEx Y ULRARVARAT—AEZETEEEETIT1 IR
FrUICLFET,
uint16_t scan_intv A¥¥Y A4 B—NILTY,
uint16_t scan_window AXx ¥4 KITY,
% 6.3 st _ble gap_scan_on_t &k
24T J4—)LK B
uint8_t proc_type ¥ yoDFOL—CrDEA TERELET,
uint8_t filter_dups FC7/NA A0 5 EMT % Advertising &
- - RETINESHEBRELET,
uint16_t duration AEX UETSHEITY,
uint16_t period AEv VETOHREITY,
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[R_BLE_ABS_StartScan]

% 6.4 st _ble abs scan_param_t #&i&E{k

247 J4—JLF B
st_ble_abs_scan_phy_param_t * p_phy_param_1M IMPHY DR F ¥ U/INS5A—4 T,
st_ble_abs_scan_phy param_t* p_phy_param_coded Coded PHY DR ¥+ /85 A =R TY,
uint8_t * p_filter_data TANB Y TTBT—HEEELET.
uint16_t fast_period fast scan 4T SHARITY,
uint16_t slow_period slow scan #1753 #IEITY .
uint16_t filter_data_length TANRY T BT—2OY1XTY,
uints_t dev_filter EDESBTNNAANLRIET I ERELET,
uint8 t filter_dups il LE?/<4 ZAM 5 EHT S Advertising &
- - RETHINEINERELET .
uints_t filter_ad_type T4NWR2) 595 T—20DAD_TYPE i EELET,
# 6.5 st_ble_abs_scan_phy_param_t #&&#&
24T J4—ILK B
uint16_t fast_intv fast scan DX F ¥ U4 VB —/NILTY,
uint16_t slow_intv fast scan DA X v o4 U K ITY,
uint16_t fast_window slow scan DA F ¥ A4 V2 —/1\)LTT,
uint16_t slow_window slow scan DR F ¥ VU1V KO TY,
active or passive scan Z¥EL E T,
uint8_t scan_type AExx ULRRVRT—AERETEIERETIT1 IR
FrUILFET,

AF ¥y %475 PHY [& p_phy param_1M. p_phy param coded IC&K U EELET, T34 F¥ 2
JL(CH:37/38/39)A% 1M PHY @ Advertising #5159 5I1Z1&. p_phy_param_1M OFRENBHETT, T34
< ') F ¥ #I)LH Coded PHY M Advertising 51§39 5IZ(&. p_phy_param_coded DEENBETT,

AxX v oHETS5ME. PBERAF Y4208 —NL, AFx v D42 Ky, duration, period [C& Y$EE
LET.
BN A—2DEBRERG6-1IZRLET,

Scan period Scan period

Scan duration Scan duration

Scan
nterval

Scan
iterval

Scan ; :
Window = .

€ >
CH37 {cHas CH39 CH37 CH39 P

CH38

6-1 RF¥v oA 22—NIL, 942 K, duration, period D%

R _BLE_ABS_StartScan M/\5 A —A2 Tkhd. "fast_xxx", "slow xxx "[FRAF v U DIEELZRITEET S
BEICHRELET, fast T Advertising #&HHHEE % LI, slow THEZ TFIF521—Xy—XATHEALZET,
6-2 [ fast & slow DEE{&. K 6.6 [Z fast, slowscan DA XY +ERLET,
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fast_period :otherthan 0

slow_period : otherthan 0

fast_period :otherthan 0

slow_period : 0

fast _period :0

Scan Switch Scan End
Scan Start
: Scan with fastfintv/fastfwindow? Scan with slow_intv/slow_window T
R PR o R e e L R EEEE >
Scan Start Scan Switch

: Scan with faSU”tV/faSLWi”dOWT Scan with slow_intv/slow_window

b R R ke LR LR LR LR EEEEEEEEE >
Scan End
Scan Start T
: Scan with slow_intv/slow_window ;
e >

slow_period : otherthan 0

fast_period : 0
slow_period : 0

Scan Start

Scan with slow_intv/slow_window

6-2 fast, slow /35 A —4 D%

=66 fast,slowDA R +rDEAT

S473") Scan Start Scan Switch Scan End
BLE_GAP_EVENT_SCAN_TO

Allfeatures | BLE_GAP_EVENT_SCAN_ON | e G b EVENT SGAN ON | BLE_GAP_EVENT_SCAN_TO
BLE_GAP_EVENT_SCAN_OFF

Balance BLE_GAP_EVENT_SCAN_ON | LrE- G L EVENT SCAN ON | BLE_GAP_EVENT_SCAN_OFF

6.21 T4\

TIANIBEEICKY, AF Y VYD IRAKMIEFNDT7RKLRERPAICT B ENAIEETY, 9.4.1
O—AILT/NA ADRPAA.R] 2> T, BRIERZEITLVET, R_BLE_GAP_StartScan 2T RPA %{&
SHEEIE. TSANLEEHIZT B1=5IC st_ble_gap_scan_param_t #&EK(R 6.1)DKR6.7DT 1 —IL K

ERELZEYS.

£R67 TSANERAKIZEKRET H/85 A —4% (R_BLE_GAP_StartScan)

0_addr_type

T4—ILRIZERET BIE

R_BLE_GAP_SetLocldInfo() C&&EL1=
BLE_GAP_ADDR_RPA_ID_PUBLIC(0x02) Identity Address A% Public Address D5 &1
BELET,
R_BLE_GAP_SetLocldInfo() C&EL1=
BLE_GAP_ADDR_RPA_ID_RANDOM(0x03) Identity Address A% Static Address DIHE
BELET,

R_BLE_ABS_StartScan IZT RPA 2 51581&. T34 N EEBHIZT SH=HIC
st_ble_abs_scan_param_t #E&{K(KR 6.4)DKR68 DT 4 —ILFERELEFT., COT1—I/IL FOFEHLEES
[Z2DWWTIZAPI FFXa AV FEITSEBEEIL,
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£68 TIANHERAKIZHRET /85 A —4% (R_BLE_ABS_StartScan)

T4—IJLRICERES BB

BLE ABS SCAN ALL RPA PUBLIC R_BLE_GAP_SetLocIdInfo()fﬁﬁil,f:
(BLE_GAP_SCAN_ALLOW_ADV_ALL | Identity Address A Public Address Di5&1Z
( BLE_GAP_ADDR_RPA_ID_PUBLIC << 4)) BELET,

BLE_ABS_SCAN_WLST_RPA_PUBLIC
(BLE_GAP_SCAN_ALLOW_ADV_WLST |
(BLE_GAP_ADDR_RPA_ID_PUBLIC << 4))

BLE_ABS_SCAN_EXC_DIR_RPA_PUBLIC
(BLE_GAP_SCAN_ALLOW_ADV_EXCEPT_DIRECTED |
( BLE_GAP_ADDR_RPA ID_PUBLIC << 4))

BLE_ABS_SCAN_EXC_DIR_WLST RPA_PUBLIC
(BLE_GAP_SCAN_ALLOW_ADV_EXCEPT_DIRECTED_WLST |
( BLE_GAP_ADDR_RPA ID_PUBLIC << 4))

dev_filter

BLE ABS SCAN ALL RPA STATIC R_BLE_GAP_SetLocIdInfo()fﬁﬁil,f:
(BLE_GAP_SCAN_ALLOW_ADV_ALL | Identity Address A% Static Address Mi5EI1Z
(BLE_GAP_ADDR_RPA_ID_RANDOM << 4)) EELET.

BLE_ABS_SCAN_WLST RPA_STATIC
(BLE_GAP_SCAN_ALLOW_ADV_WLST |
( BLE_GAP_ADDR_RPA_ID_RANDOM << 4))

BLE_ABS_SCAN_EXC_DIR_RPA_STATIC
(BLE_GAP_SCAN_ALLOW_ADV_EXCEPT_DIRECTED |
( BLE_GAP_ADDR_RPA_ID_RANDOM << 4))

BLE_ABS_SCAN_EXC_DIR_WLST RPA_STATIC
(BLE_GAP_SCAN_ALLOW _ADV_EXCEPT DIRECTED_WLST |
( BLE_GAP_ADDR_RPA_ID_RANDOM << 4))

BE. A—HILT/NA XD RPA &R - RRERENEDITHE > TLHIKREBIZE T,
Non-resolvable private address ZfERT 5 E— b T/N\A RITDWTIET IV T4 TRAF Y UHTAEE
Ao

[BP] T3ANLEHR—FTHBE. TNAREZEHEIND IRV ZRET HF=DITAF v FTILT KN
BAXADMOTITATRAXY U OFERAZHBRT 2 ENMERSNTVET,
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6.3 RAF¥¥UTRETHER

A& v URE APl #a—)L 9 % & Bluetooth LE Protocol Stack [&£f&38 7 /34 X H 5 D Advertising Data
MD32{E% BLE_GAP_EVENT _ADV_REPT_IND 4/ R> MZTEHMLEFT, FEEAIA AUX_CHAIN_IND %1
AY %5 4&. Advertising Data [F73| L TEEMSINET ., S 5I1Z. Bluetooth DEHRIZHE > TLEEEB~EET

=3) Advert|smg Data MY A X(& 229 /84 FLLTD1=8. 230 /84 FLLE®D Advertising Data [$5E| L T@
HMENFET, BLEICG L TZEATHES LTS,

Advertiser  Application Advertising Data (max 1650)

Advertising Packet Advertising Packet Adverﬂsmg Packet -

Header| Q Header,| Q Header| Q
(AU)_ADV“IND) el & (aux/cHAIN IND) Pavioad 8| - (aux/cHAIN IND) Payioad 5
Scanner|

© o -
®© © <

Header Payload Header| 2, Header Payload Header| 2 Header Payload Header %

E ﬁ g
Advertising Report

(BLE_GAP_EVENT_ADV_| REPT IND)

Application ’ Advertising Data (max 1650)
X 6-3 Advertising Data D5 &l & #E&

{5 L 1= Advertising I& st_ble_gap_adv_rept_evt t ®![Z#&# S FET, X691
st_ble_gap_adv_rept_evt t #E&EEKRERLET,

# 6.9 st ble_gap_adv_rept_evt t &K

JA4—)LEDE

uint8_t adv_rpt_type Advertising D241 T%RLET,
union {

ot_ble. gap_adv._rept.£* o_adv_pt Balance 74 77U &> TWLWBIHE, 0D

- T = - - 7 4 — )b KT Advertising Z @1 L £ 9,
Allfeatures 74 77 U ZE->TWBHE, D
7 4 —JL KT Advertising Z @A L £ 9,
Periodic advertising Zi@*1 L £9,

All features 71 77 U O RERABETT,

st_ble_gap_ext_adv_rept_t* p_ext_adv_rpt

st_ble_gap_perd_adv_rept t* p_per_adv_rpt

} param;

/A L TL\5 Bluetooth LE Protocol Stack 54 735 !) DfE$EIZ & > T. Advertising #r9 7« —JL FHE
BYET, FT714—IILFOBIZDIVT, £6.10. X6.11IZRLET,

% 6.10 st _ble gap_adv_rept_t #:& K

T4 —I)LEDE

uint8_t num 5245 L 7= Advertising D#, EIC1 &R YFET,

uint8_t adv_type Advertising /X7y FDE A T

uint8_t addr_type 521 L1z Advertising /87w MZEFENB7 FLRADRA T
uint8 t* p_addr 5{ L1z Advertising /87 v RICEFEN ST FLR

uint8_t len %{E L 1= Advertising T—2 D4 X

int8 t rssi 18 L 1= Advertising ® RSSI

uintg t* p_data 545 L 7= Advertising 7— %
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< 6.11

J4—ILFDE

st_ble_gap_ext_adv_rept_t #&i&E{K

uint8_t num 515 L1z Advertising D%k, EIC1 EHBYET,
uint8_t adv_type Advertising /X5y FDB A T

uintg_t addr_type 5218 L1 Advertising /37 v FIZEFENDT FLADEA T
uint8 t* p_addr 515 L1z Advertising /37 FICEENHT7 FLX
uint8 t adv_phy Advertising @ primary PHY

uint8_t sec_adv_phy Advertising @ secondary PHY

uint8 t adv_sid Advertising SID

int8_t tx_pwr Tx power

int8_t rssi 515 L 1= Advertising @ RSSI

uint16_t perd _adv_intv Periodic advertising interval

uintg_t dir_addr_type Direct Advertising [CEFN TS FRLRAAT
uint8 t* p_dir_addr Direct Advertising IZEEN TS TEL X

uintg_t len {5 L1z Advertising T—2 DY A X

uintg t* p_data 515 L 1= Advertising T— 4%

B ERDEMIZ DL TIX AP

FFaAL rEITSRIIEEEL,

a—J)L/Ny VB TRIE L 1= Advertising ™5 RSSI 2R <3 AHZELUTFIZRLET,

/* GAP callback function */
void gap_cb(uintl6_t type, ble_status_t result, st_ble evt data_t *p_data)

switch (type)

/* HEE */
case BLE_GAP_EVENT_ADV_REPT_IND:
{

st_ble_gap_adv_rept_evt_t *adv_rept_evt_param =
(st_ble_gap_adv_rept_evt_t *)data->p_param;

switch (adv_rept_evt_param->adv_rpt_type)
{
/* receive legacy advertising PDU */
case 0x00:
{
st _ble gap adv_rept_t *adv_rept_param =
(st_ble gap _adv_rept_t *)adv_rept_evt_param->param.p_adv_rpt;

printf("RSSI
} break;

: %d ¥n", adv_rept_param->rssi);

/* receive extended advertising PDU */
case 0x01:
{
st_ble_gap_ext_adv_rept_t *ext_adv_rept_param =
(st_ble_gap_ext_adv_rept_t *)ext_adv_rept_param->
param.p_ext_adv_rpt;

printf("RSSI
} break;

/* B

: %d ¥n", ext_adv_rept_param->rssi);

*/

a—F6-1 %{E L 1= Advertising » 5 RSSI #&R=9 54l
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64 RAXY2DITqILEYY

AFx ¥ U TRIET S Advertising (T LAY VT T EHIENAEETT, 7TUT—2 3 UNRBER
Advertising D& BRI LF-WMEEITHERALET .
APl TEBEAIEEZ T 4 LA ) VT IELUTO@EY TT,

® BIANDTNAANLRZIET S

® T 9 5 Advertising #Z{E LA L

® Discoverable Mode [T& %7 4ILB )25

® Advertising Data [C& B 7 4 ILR Y V5 (HZE APl DH)

BIT4IWNE)TIZDODVTURIZHRBEALES,

6.41 RTA4 F)XMOFERERRDTNA ANSZIET D)

Z{E L1=L) Advertising ICEFENSBD 7 FLADHIBALTWAIHE, COHEITEY T LEY VT %
'T:.rlr\i—a—o X#'\" :/Faﬁyﬂﬁﬁlz—l;ga 1, 2 jé‘ﬁ'l"i-a—o

1. R"RIA MR KMZBRHDTNAADBD 7 LA &%45%
R_BLE_GAP_ConfWhiteList [Z& Y. BREID T /A1 R &E &KL ET,

CE] ROA RVRMIANEBEZBRNCLEEBET FNE2A4X, RAxr, ARV a V)OI IRMNER

TLTWBBAFARTA YR FDEMN - HIRIEIITAEEA,

2. AXNYUNTA—EIDETE
A ¥ VB APl D LLTF @ Scan Filter Policy /X5 A —32 %R T4 FJR MIBELIZT/NNA AN DS
2159 5% FE BLE_GAP_SCAN_ALLOW_ADV_WLST(Ox0ONIZL %Y,
R_BLE_GAP_StartScan st_ble_gap_scan_param_t #&:&{&® filter_policy 7 « —JL K
R_BLE_ABS_StartScan st_ble_abs_scan_param_t #&:&{&® dev_filter 7 4 —JL F
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6.4.2 E#9 % Advertising ZZ1E L ALY
B L T/8 A5 EH LT Advertising #5315 L f= < ZLMEA (X, duplicate filtering Z4TULVE T,
A&+ U EAgR APl @ Duplicate Filter /85 A —4
R_BLE_GAP_StartScan st_ble_gap_scan_on_t #& A filter_dups 7 14 —JL
R_BLE_ABS_StartScan st_ble_abs_scan_param_t #8:& A filter_dups 7 4« —JL F
% duplicate filtering Z H%NIZF 5K E
BLE_GAP_SCAN_FILT DUPLIC_ENABLE(0x01)
ICTLET,

duplicate filtering TZ 4 LA ) VU AIBEE T/A4 ADEHIL 8 B TT ., 9 BLIE Advertising 3757 /34 R
MNEBIZWASIHE. 9 8B LUBEDT /N1 XX duplicate filtering S35 Z L < ZIELET .

6.4.3 Discoverable Mode &% T 4)LR 1)V
21 L 1= Advertising T—42 [Z&F N 5 AD_TYPE A Flag D{E% R T. Discoverable Mode [Z& % 7 1 JL
BYDTHEEETT, HIR API [TAREEEESR— L TLWERA,
R_BLE_GAP_StartScan st_ble_gap_scan_on_t #&&{A® proc_type 7 4 —JL K
ICR6I12OBREMEERELET,

% 6.12 Discoverable Mode [C& B 7 4B VT THRET HIE

INT A —REREE
BLE_GAP_SC_PROC_OBS(0x00) | Discoverable Mode IZB8{% 7% < 315

BLE_GAP_SC_PROC_LIM(0x01) | LE Limited Discoverable Mode # {8
BLE_GAP_SC_PROC_GEN(0x02) | LE General Discoverable Mode % 518

6.4.4 Advertising DData &% 42125
R API & Advertising data [CEFNTWLWARET I 4 ILA ) VI DAEETT,
st_ble_abs_scan_param_t BERDUTD/INTA—RICT 4 ILR2 Y TDEHREEELET,

p_filter data: 24 IR YT BT—4
filter_data_length: 24 /L2 ) V5 FT—2DHY A X
filter_ad_type: Z 42 )54 5T—%20 AD_TYPE

/* Scan filter data */
static uint8_t gs_filter_data[] =

{

/* Complete Local Name */

9, /**< Data Size */

0x09, /**< Data Type: Complete Local Name */

'R*, 'B', ‘L', 'E', '-', 'D', 'E', 'V', /**< Data Value */
¥

/* Scan parameters */
static st_ble_abs_scan_param_t gs_scan_param =

{
.p_phy_param_1M = &gs_scan_phy_param,
.p_filter_data = gs_filter_data,
.slow_period =0,
.filter_data_length = ARRAY_SIZE(gs_filter_data),
.dev_filter = BLE_GAP_SCAN_ALLOW_ADV_ALL,
.filter dups = BLE_GAP_SCAN_FILT DUPLIC_ENABLE,
¥
O— K 6-2 Advertising IZ&d 71 IL2 1Y) 2T DEEH
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6.5 Periodic Advertising Synchronization

A F v+ (3R 5-5 D AUX_ADV_IND [ZEFEh S 1EHA S Periodic Advertising IZ& Y 7 F/348 1 ¥ & B
TEHIEMNARETT, 7TV r—3 3> ETRF v+ Periodic Advertising Synchronization (Sync) % #3L
T 5FIEEK 6-4 IR LETF ., >Periodic Advertising Sync BN E R T TOFMIZ DN TLUBDOETEH

BALET,

[ A& v UBA ’

Y

[ Periodic Advertising DR J

[Periodic Advertiser List{# f]

\ 2 [Periodic Advertiser Lista{# F]

[ Periodic Advertiser List&£F ]

>
4 N\
Periodic Advertising
SynchEsL
J/
Y
( )
Periodic Advertising
DEIE
. J/

[7 KB A 50
Periodic Advertising Z = 1t]

[R 3+ FH¥Periodic Advertising Sync##£ 7]
Y
Periodic Advertising Periodic Advertising
Sync3& %k Sync#&T

1 DDMEAPIT—)LIZTERE SN S FIE

6-4 Periodic Advertising Sync M F|IE
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6.5.1 RXF v R
6.1 RF¥ v DR/ EIL] ODFIEICHK-T, R¥X v &BHBLET,

6.5.2 Periodic Advertising D2
=15 L 1= Advertising IZ&FEN 5. £ 6.11 D perd_adv_intv 50 THWMGE., EETDT KN\ 2 4T &
Periodic Advertising Sync #3195 Z EMNARETY ., [6.5.3 Periodic Advertiser List &1 & 4 LM,
[6.5.4 Periodic Advertising Sync #31 | [ZT. % 6.11 O addr_type. p_addr, adv_sid 7 4 —JL K&f#E>
T. TERNIAHFEEELET,

6.5.3 Periodic Advertiser List &%

Periodic Advertiser Sync HEILFFIZ 7 /N2 4 FZ#$5E 9 % & F(Z Periodic Advertiser List ZfE> M7 F L
AEBETIMERLET . BHMOT7 ENZ2 45D BD 7 KLA%., R_BLE_GAP_ConfPerdAdvList 31—
JL L T Periodic Advertiser List (& %9 5 Z &EAAIEETT,

6.5.4 Periodic Advertising Sync H3L

Periodic Advertising Sync #3139 %(ZI&. R_BLE_GAP_CreateSync #a—JL L&, Periodic
Advertising Sync AL S5 &, BLE_GAP_EVENT SYNC ESTA R +FZ@AMLET,
R_BLE_GAP_CreateSync 2 —/L#. Periodic Advertising Sync #x & ¥+ >t ILT 155,
R_BLE_GAP_CancelCreateSync #a—J/LLFET, Fv o EINTETT S L. HEN
BLE_ERR_NOT_YET_READY(0x0012)T#& 4. BLE_GAP_EVENT _SYNC EST A/ XY rHABEHSINFE
ER

BLE_CFG_RF_SYNC_SET_MAX T:%3E L 1=#® Periodic Advertising Sync #3135 Z &L NAIEETT,

A&+ UBAH 5 Periodic Advertising Sync XL ETDH > TILELUTIZRLET,

/* W *x/

static st_ble_dev_addr_t gs_sync_advr;
static uint8_t gs_adv_sid;

static st_ble_abs_scan_phy_param_t gs_phy_param_1M =

{
.fast_intv = 0x0200,
.slow_intv = 0x0800,
.fast_window = 0x0100,
.slow_window = 0x0100,
.scan_type = BLE_GAP_SCAN_PASSIVE,
}s
static st_ble_abs_scan_param_t gs_scan_param =
{
.p_phy_param_1M = &gs_phy_param_1M,
.p_phy_param_coded = NULL,
.p_filter_data = NULL,
.fast_period = 0x0100,
.slow_period = Ox0000,
.filter_data_length = 0,
.dev_filter = BLE_GAP_SCAN_ALLOW_ADV_ALL,
.filter_dups = BLE_GAP_SCAN_FILT_DUPLIC_DISABLE,
1

static void gap_cb(uintl6_t type, ble_status_t result, st_ble evt data_t *p_data)
{

/* AW */
switch(type)
{
case BLE GAP_EVENT_STACK _ON:

{

R_BLE_ABS_StartScan(&gs_scan_param);
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} break;
case BLE_GAP_EVENT_ADV_REPT_IND:
{
st_ble gap_adv_rept_evt_t * p_adv_rept_evt_param =
(st_ble_gap_adv_rept_evt_t *)p_data->p_param;
switch (p_adv_rept_evt_param->adv_rpt_type)
{
case 0x01:
{
st_ble_gap_ext_adv_rept_t * p_ext_adv_rept_param =
(st_ble_gap_ext_adv_rept_t *)p_adv_rept_evt_param->param.p_ext_adv_rpt;
if(0x0000 != p_ext_adv_rept_param->perd_adv_intv)
{
/* found */
memcpy(gs_sync_advr.addr, p_ext_adv_rept_param->p_addr, BLE_BD_ADDR_LEN);
gs_sync_advr.type = p_ext_adv_rept_param->addr_type;
gs_adv_sid = p_ext_adv_rept_param->adv_sid;
R_BLE_GAP_ConfPerdAdvList(BLE_GAP_LIST_ADD_DEV,
&gs_sync_advr,
&gs_adv_sid,
1);
}
} break;
/* HWE */
}
} break;
case BLE_GAP_EVENT_PERD_LIST_CONF_COMP:
{
R_BLE_GAP_CreateSync(NULL, ©, 100, 100);
} break;
case BLE_GAP_EVENT_SYNC_EST:
{
if(BLE_SUCCESS == result)
{
R_BLE_CLI Printf("sync established.¥n");
}
} break;
/* EhE x/
}
}
VAR )
31— K 6-3 Periodic Advertising Sync #iLE TODH > T
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6.5.5 Periodic Advertising MD%{§

7 K/3%4 4 4 & Periodic Advertising Sync #37#%. BLE_GAP_EVENT _ADV_REPT IND 4 XY k2T
Periodic Advertising Z{E #@%1 L £ 9, {8 L 1= Periodic Advertising [£% 6.9 ®
st_ble_gap_adv_rept_evt t B2 S FE T, Periodic Advertising Di5E D st_ble_gap_perd_adv_rept_t
BZDOULVT, £6.13ITRLET,

% 6.13 st_ble_gap_perd_adv_rept_t #E&EA

T4—I)LREDOE

uint16_t sync_hdl 3L L 1= Periodic Advertising Sync #4319 % sync handle
int8 t tx_pwr tx power

int8 t rssi RSSI

uint8_t rfu Reserved for future use

uints_t data_status Periodic Advertising Data M JK&E

uint8_t len Periodic Advertising Data @44 X

uintg_t* p_data Periodic Advertising Data

6.5.6 Periodic Advertising Sync &k

7 K342 A 4 H Periodic Advertising {1k L 7z354&. BLE_GAP_EVENT_SYNC_LOST A/ XY k2 &
Y. Periodic Advertising Sync DTBEANBEHEINET,

6.5.7 Periodic Advertising Sync $£ T

A3+ F H' Periodic Advertising Sync ##£ T 9 %154 . BLE_GAP_TerminateSync #3—JL L&Y,
Periodic Advertising Sync 879 % &, BLE_GAP_EVENT_SYNC TERM A XY FrCEHMENE T,
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7. Aoy

71 IO aARY L3 UFE

2 b SILIEZLLT® API Z3—)L L T, Connectable Advertising #={TL TWL\ERY 7z ST LT
AR AV I IRMERELET, a9V 3V IR MEZIELEZAR Tz 5/LIE Connectable
Advertising 8 TLTaARrI > a v IR MIRELET,

AR 3aVYIITA AP
- R_BLE_GAP_CreateConn
-R_BLE_ABS CreateConn

NBHDAPI THEET H/3T7A—R (2D TIE
APl F¥a AV bk
R _BLE_GAP_CreateConn :
st_ble_gap_create_conn_param_t

R_BLE_ABS_ CreateConn:
st ble abs conn_param_t

e G A

Advertising D 754 < 1) F ¥ % JL(CH:37/38/39)M IMPHY Dy E— b T/NA RéEaARH L arT BIC
(F. TRRDEBENMVLETYT,

R _BLE_GAP_CreateConn st_ble_gap_create_conn_param_t #&:&{A®M p_conn_param_1M 7 4 —JL K

R_BLE_ABS_CreateConn st _ble_abs_conn_param_t #&:&{&® p_conn_ 1M 7 4 —JL K

Advertising D 754 <) F ¥ #)LH Coded PHY D) E— b TNRAREARY L30T BITIE. TEEDEH
Iﬁﬁﬁiﬂ\gf—';—o

R _BLE_GAP_CreateConn st_ble_gap_create_conn_param_t #&:&{A®M p_conn_param_coded 7 4 —JL K

R_BLE_ABS_CreateConn st_ble_abs_conn_param_t #&i&{A® p_conn_coded 7 4+ —JL K

OGS 3 UREIIHED PHY [ Advertising D+ 51 & 4 1 F v R JL(CH:37/38/39 LISM) THEE S h iz PHY IS
TYFES,

Q34 3 VAT % & BLE_GAP_EVENT _CONN_IND £ R RMZTa®4 L3 vy FLAEM S
nNET, a3\ FILIETR 3bit A0 A 5 BLE_CFG_RF_CONN_MAX-1 Q#EE T a4
DavEEBLLBLESARYETONSH, TEY Y TILDLSITIRILTARI a3 vV RLD
EERSID index & L THAT S5 ENFRETY S

#define BLE_APP_CONN_HDL_MASK (9x0007)
uintl6_t g _conn_hd1[BLE_CFG_RF_CONN_MAX];
void gap_cb(uintl6_t type, ble_status_t result, st_ble_evt_data_t *p_data)
{
VARE-1 )
case BLE_GAP_EVENT_CONN_IND:
{
if (BLE_SUCCESS == result)
{
/* Store connection handle */
st_ble_gap_conn_evt_t *p_gap_conn_evt_param = (st_ble_gap conn_evt_t *)p_data->p_param;
uintl6_t index = p_gap_conn_evt_param->conn_hdl & BLE_APP_CONN_HDL_MASK;
g _conn_hdl[index] = p_gap conn_evt_param->conn_hdl;
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741 RIS FYR FOERE@EDO TN RIZART L a LT D)

EEATNIRERTA FYR FZBRLTHASARI LIV Y S IR FERET S ENTRTT, B
MDA L3 VEBDTAARTHLT, BARI L3V ETSBBITRTA YR FEFERLET,
LT OEY TF .

1. RIA YA KMIEBIARYI LI VTBIVE—FTNLARADBD 7 FLAEZEH
R_BLE_GAP_ConfWhiteList [C&k U, BREID T /34 R & &KL F T,
GE] RTA FPUR I AILEEBYHICLEEET FNE24 X, R¥ry, AR 3 V) I IRAMNEE
TLTWBBAFARTA YR FDEMN - HIREIITAEEA,

2. AR IVINSA—EBDHKE
axo 3 TRk API® Filter Policy 7135 A —42
R_BLE_GAP_CreateConn st_ble_gap_create_conn_param_t #&{A® init_filter_policy 7 1 —JL F
R_BLE_ABS_CreateConn st_ble_abs_conn_param_t #&1&{&® filter 7 4 —JL F
ERIAMJRARMIBHELETNAARIZARI LI VY I IR NERET IETE
BLE_GAP_INIT_FILT_USE_WLST(0x01)I= L &%,

UFIZRTA FYRFTIARI 30T RGEEOHY U TILERLET,

/* remote device address */
dev.addr = {"UE—FT/INLADT FLRA" };

dev.type = BLE_GAP_ADDR_PUBLIC;

/* register remote device to white list */
R_BLE_GAP_ConfWhiteList (BLE_GAP_LIST_ADD_DEV, &dev, 1);

/* g */

/* reconnect */
st_ble_gap_conn_param_t conn_1M = {

.conn_intv_min = 0x0100,
.conn_intv_max = 0x0100,
.conn_latency = 0x0000,

.sup_to = Ox03BB,
.min_ce_length OxFFFF,
.max_ce_length OxFFFF,

1

st_ble_gap create_conn_param_t conn_param;
conn_param.init_filter_policy = BLE_GAP_INIT_FILT_USE_WLST;
conn_param.own_addr_type = BLE_GAP_ADDR_PUBLIC;

/* set connection parameters for 1M */
st_ble_gap_conn_phy_param_t conn_phy_1M = {
.scan_intv = 0x0300,
.scan_window = 0x0300,
p_conn_param &conn_1M,

¥
conn_param.p_conn_param_1M = &conn_phy_1M;

R_BLE_GAP_CreateConn(&conn_param);

/* HEE */

A—F71 RITA PR MEERALEZARI3 U TX OB
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712 T4

TSANIEREICEY, ORI L3IV I ITRMIEFEFNST7 FLRERPAIZT 52 EMNTRTT,
1941 B—AIT/NA XD RPA KR IZHE> T, ERIEHEEITLVET, R_BLE_GAP_CreateConn [ZT
RPA 2 5158I1E. TS5A4 /N EHFMIZF 57=8IC st_ble_gap_create_conn_param_t ##EANDK 7.1 D
Ta4—ILFZEHRELFET,

x7.1

TSA N ERBFIZERTET /35 A —4 (R_BLE_GAP_CreateConn)

T4—ILRIZRET BlE

own_addr_type

BLE_GAP_ADDR_RPA_ID_PUBLIC(0x02)

R_BLE_GAP_SetLocldInfo() & L1=
Identity Address A% Public Address Di5&1Z
BELEYS,

BLE_GAP_ADDR_RPA_ID_RANDOM(0x03)

R_BLE_GAP_SetLocldInfo() C&8EL1=
Identity Address A% Static Address DIF &1
BELES,

remote_bd_addr_type

remote_bd_addr

R_BLE_GAP_ConfRsIvList() C&&L1-
1JE—rT /51 R0 Identity Address ZHEELET,

R_BLE_ABS_CreateConn [CT RPA #5158 1&. T34 NI EBIZT H1-0IC
st_ble_abs_conn_param t EEFEDR 72D T4 —ILFEBRELFEFT., ThbD T4 —IL FOFEMLESIC
DWWTIEZAPI FXa AV FETSEBLLESLY,

=72

TSANAERBEFIZERTET /35 A —% (R_BLE_ABS_CreateConn)

J4—ILRICERE T BIE

filter

BLE_ABS_CONN_USE_ADDR_RPA PUBLIC
(BLE_GAP_INIT_FILT USE_ADDR |
(BLE_GAP_ADDR_RPA_ID_PUBLIC << 4))

BLE_ABS_CONN_USE_WLST_RPA_PUBLIC
(BLE_GAP_INIT_FILT _USE_WLST |
(BLE_GAP_ADDR_RPA_ID_PUBLIC << 4))

R_BLE_GAP_SetLocldInfo() T&#kL71=
Identity Address A Public Address Mi5&1Z
BELEY,

BLE_ABS_CONN_USE_ADDR_RPA_STATIC
(BLE_GAP_INIT_FILT _USE_ADDR |
(BLE_GAP_ADDR_RPA_ID_RANDOM << 4))

BLE_ABS_CONN_USE_WLST RPA_STATIC
(BLE_GAP_INIT_FILT USE_WLST |
( BLE_GAP_ADDR_RPA_ID_RANDOM << 4))

R_BLE_GAP_SetLocldInfo() T&43L1=
Identity Address A% Static Address DIFE (<
EELES,

remote_bd_addr_type

remote_bd_addr

R_BLE_GAP_ConfRsIvList() & L1=
1JE—LT /31 RAD |dentity Address ZIEELFET
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72 axyarvExvElL

AR AVY VIR MEaRY AV EILENED, FE, FYUoEILEINEET, ROIRY
VIAVYYIRAMERERETHIIENTEEFRA, TORH, ARV aVU I IR MEER. BIOT/INAR
IR LTaxsav ) IR MEEELRZWES. BLE_GAP_CancelCreateConn [IZ&k Y axo 321
JIRMDFY D EILETVET,

F ot )LER%. BLE_GAP_EVENT CONN_IND A R RZT result A%
BLE_ERR_INVALID_HDL(Ox000E)TE@fl&NZE9,
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73 #EHEaRY Y

AETIE. FAFICEBBOTNAREARY L IVTEHEEZTOBRDFERZHBALET, Bluetooth LE
Protocol Stack Tl&, A7 EDTNARERBEIZIRI a3 TEET, 131 BEDEELRAEDFIE
THEEODTNAREARI VI VTEET, 7IUr—avFarodarvBic@Mandaxrsoay
NYFLEFERLTARI DI VTNAREFRELES, aRxoarny FLEaxrs a3 vz LTE
Uikon1:=H. A—T A A TH-o-THLEIARI D a VRBIZELELET,

GATT T—A3R—RADFT ¥ SR VRTAVIIZTIERTBE=ODFT L) Ea— b2 FILIET /NS
ABIZEBYET, GATTIVZAT7 U e LTEHBOTNARETIRI a3 0T BEEITIE. GATT H—N
BICTRMIJEa—FMNYRLERETILENHY FI . app_lib @ Profile Common FIF$ 52 LT, a%
PV aVIBIZERRK1I0BETTNAREBOT P Ea— MU FLERBTEEY,

GATT H—NE LTEHDT NN AN LRI arEnbBEIZIE,. HIZE. Client Configuration
Characteristic Descriptor D & 312, T/\A RABICEZRIFTH I EAEHRTROONTLELDONHY F
T, BEDV AT DO TIERAEINZHEICTIE. TNTADEEZRETH=HICGATT T—2R—2X
OTANTAEZHELET,

LI, BESNDI—RT7—RBITEREIRI 23 vT57T)r—ara—FOREFEHBAL
F9,
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731 #BHORYIISILTNAREARDaAVTH
BEZEURIILELT, BHORYITISILTNAREBELET ., BlAIE. BEHOE YT —2EEET
TE7T)r—2 a3 o BEINET, ST, BV RFILFNSAREGATT 9547 FELET,

Central
(GATT Client)

Peripheral
GATT Server),

Peripheral
GATT Server),

Peripheral Peripheral
GATT Server), GATT Server)

K7-1 EHORYITIISILTNAREDARI Y

1 BT ORECIRI L3 VTRt FILTASRIE, Y—EXT A RANUDOETE—EGY & L
TIgIzaxovarLlLEFzT,

LU 2 Bluetooth LE Protocol Stack @ app_lib Zf|FAL TaRry a3 568D — 7V AFr—rEE
EHERLET, COFIEEZRYERL, BROR) IzSLTNAARETRY a3V LET,
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Central Bluetooth LE Peripheral
(GATT Client) Protocol Stack (GATT Server)
TR RE24X
R_BLE_ABS_StartScan
@
BLE_GAP_EVENT_ADV_REPT_IND
@ <
R_BLE_GAP_StopScan
BLE_GAP_EVENT_SCAN_OFF
€) <
ERER
R BLE ABS_CreateConn N
ERLE
BLE_GAP_EVENT_CONN_IND
@ <
BLE_GATTC_EVENT_CONN_IND
® <
Y—ERT4 RAHNY
R_BLE_DISC_Start R
gi b H—E RIEHR
isc_comp_cl
® < —ComP <j
Y—ERXT4a XH /N &I
DTN R & FERT D =0HIC
AEYUEBEBALET,
R_BLE_ABS_StartScan | _

K72 RYTISLTFNAZAADARI I VDY —4 7V AFvy— MFr— bROABFEILTEEa—F
7-3HDEFICRIELET, )
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/* Scan phy parameters */
static st_ble_abs_scan_phy_param_t gs_scan_phy param =

{

/* TODO: Modify scan phy parameter. */

.fast_intv = 0x200,

.fast_window = ©x100,

.slow_intv = 0x200,

.slow_window = ©x100,

.scan_type = BLE_GAP_SCAN_PASSIVE,
s

/* Scan filter data */
static uint8_t gs_filter_data[] =
{
/* TODO: Modify filter of advertise data. Value of Data Flag is defined in
https://www.bluetooth.com/specifications/assigned-numbers/generic-access-profile */

/* Complete Local Name */

9, /**< Data Size */

0x09, /**< Data Type: Complete Local Name */

‘R', 'B', ‘L', 'E', '-', 'D', 'E', 'V', /**< Data Value */
¥

/* Scan parameters */
static st_ble_abs_scan_param_t gs_scan_param =

/* TODO: Modify scan parameter. */

.p_phy_param_1M = &gs_scan_phy_param,
.p_filter_data = gs_filter_data,

.slow_period =0,

.filter_data_length = ARRAY_SIZE(gs_filter_data),
.dev_filter = BLE_GAP_SCAN_ALLOW_ADV_ALL,
.filter_dups = BLE_GAP_SCAN_FILT_DUPLIC_ENABLE,

}s

/* Connection phy parameters */
static st_ble_abs_conn_phy_param_t gs_conn_phy param =

/* TODO: Modify connection phy parameter. */

.conn_intv = 0x0130,
.conn_latency = 0©x0000,
.sup_to = Ox03BB,

3

/* Connection device address */
static st_ble dev_addr_t gs_conn_bd_addr;

/* Connection parameters */
static st_ble_abs_conn_param_t gs_conn_param =

{ .p_conn_1M = &gs_conn_phy_param,
.p_addr = &gs_conn_bd_addr, /**< Set BD address of connecting device. */
.filter = BLE_GAP_INIT_FILT_USE_ADDR,
.conn_to =5,
3
OA— K72 RF¥ronRSA—REARITIVNRFTA—2OUHEDRKRTE
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/* Connection handle */
uintl6_t g_conn_hdl[BLE_CFG_RF_CONN_MAX];
static void gap_cb(uintl6_t type, ble_status_t result, st_ble evt_data_t *p_data)

{
switch (type)
{

case BLE GAP_EVENT STACK ON: /* (1) */

{
R_BLE_ABS_StartScan(&gs_scan_param);
} break;
case BLE_GAP_EVENT_CONN_IND: /* (4) */
{
if (BLE_SUCCESS == result)
{
st_ble_gap_conn_evt_t *p_gap_conn_evt_param =
(st_ble_gap_conn_evt_t *)p_data->p_param;
for(uint8_t i=@;i<BLE_CFG_RF_CONN_MAX;i++)
if(g_conn_hdl[i] == BLE_GAP_INVALID_CONN_HDL)
g conn_hdl[i] = p_gap_conn_evt_param->conn_hdl;
}
}
} break;

case BLE_GAP_EVENT_DISCONN_IND:

st_ble_gap_disconn_evt_t *p_gap_disconn_evt_param =
(st_ble_gap_disconn_evt_t*)p_data->p_param;

for(uint8_t i=0;i<BLE_CFG_RF_CONN_MAX;i++)

if(g_conn_hdl[i] == p_gap_disconn_evt_param->conn_hdl)

{
¥

g_conn_hd1[i] = BLE_GAP_INVALID CONN_HDL;

}
} break;

case BLE_GAP_EVENT_ADV_REPT_IND: /* (2) */
st_ble_gap_adv_rept_evt_t *p_adv_rept_param = (st_ble_gap_adv_rept_evt_t *)p_data->p_param;
st_ble_gap_ext_adv_rept_t *p_ext_adv_rept_param = (st_ble_gap_ext_adv_rept_t *)p_adv_rept_param-
>param.p_ext_adv_rpt;
gs_conn_param.p_addr->type = p_ext_adv_rept_param->addr_type;
memcpy (gs_conn_param.p_addr->addr, p_ext_adv_rept_param->p_addr, BLE_BD_ADDR_LEN)

R_BLE_GAP_StopScan();
} break;

case BLE GAP_EVENT SCAN_OFF: /* (3) */

R_BLE_ABS_CreateConn(&gs_conn_param);

¥
default:
/* Do nothing. */
} break;
, }
A— K73 BHEIRV a3 UTHHEED GAP 3—L/\y 7 BB DRES)
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/* XXX Service UUID */

static uint8 t XXXC_UUID[] = { 0x00, Ox00, 0x00, 0x00, Ox00, Ox00, O0x00, 0x00, Ox00, Ox00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00 };

[* _Service discovery parameters */
static st_ble disc_entry t gs_disc_entries[] = {

{
.p_uuid = XXXC_UUID,
.uuid_type = BLE_GATT_128 BIT_UUID_FORMAT,
.serv_cb = R_BLE_XXXC_ServDiscCb,
s
s
static void disc_comp_cb(uint16_t conn_hdl)
{
/* : Add function after discovery completed */
BLE_ABS_StartScan(&gs_scan_param); /* (6) */
return;

}

static void gattc_cb(uintl6_t type, ble_status_t result, st_ble_gattc_evt_data_t *p_data)
R_BLE_SERVC_GattcCb(type, result, p_data);
switch(type)
t /* : Set callback events of GATTC. Check BLE API reference for events. */

case BLE_GATTC_EVENT_CONN_IND: /* (5) */

R_BLE_DISC_Start(p_data->conn_hdl, gs_disc_entries, ARRAY_SIZE(gs_disc_entries), disc_comp_cb);
} break;

default:

/* Do nothing. */
} break;

31— K 7-4 Profile Common Library Z##|B L= —EX T 4 X H/\1) OEEH

app_lib @ Profile Common @ Discovery |2, QE for BLE D49 54 —E X API(r_ble_xxxc.c)®
R_BLE_XXXC_ServDiscCb #&# (31— K 7-4 HK#) 35 &, Profile Common 4 L TH—EX APIIZ
TINARBDT FJE1— NV RILMREEENET,

H—EXAPI #FRTBHET, PHINr—2aviETNAREBOT R)Ea— NV FILEEET S
EB7L, AR VIUNVFLEFIRALTETNARAD GATT T—ER—RIZT IV ERATEFT,
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732 #HHEOEUFIILTNAREARI D IVT DB

BEERYITISLELT, BHDEUFILTNAAIREBELET . fIZETRERKZE. BERORT—

T FA—LTAGEENEESINET., CCTE, RUTZILTNAREGATT Y —nNELFE
ER

Central Central Central
(GATT Client) (GATT Client) (GATT Client)

A

Peripheral
GATT Server)

7-3 BROEVEIILTNAREDIRY V3 Y

RYTZzFNELTEYIIADNLARI DI VENDET ENFAZXNMELLET, ORI 3 VRIC
T ENEIAXZEBHRLAIDTINAANSLARI L aVEZITANET,
LLFIZ Bluetooth LE Protocol Stack @ app_lib Zf|ALTaRry a3 3560 — 7 VD AFr— R EE
EBlEZRLET., COFIEERYRL, EHOEY FILTNRAAMLDARY S avEZTHITET,

Peripheral Bluetooth LE Central
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A

HERER
BLE_GAP_EVENT_ADV_OFF

%

A
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<
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TENE A XEBRALET,
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/* Advertising data */
static uint8_t gs_adv_data[] =

{
/* TODO: Modify advertise data. Value of Data Flag is defined in
https://www.bluetooth.com/specifications/assigned-numbers/generic-access-profile */

/* Flag (mandatory) */

2, /**< Data Size */

oxe1, /**< Data Type: Flag */

(BLE_GAP_AD_FLAGS_LE_GEN_DISC_MODE | BLE_GAP_AD_FLAGS_BR_EDR_NOT_SUPPORTED), /**< Data Value */

/* Complete Local Name */

9, /**< Data Size */
0x09, /**< Data Type: Complete Local Name */
'R', 'B', 'L', 'E', '-', 'D', 'E', 'V', /**< Data Value */

3

/* Scan response Data */
static uint8_t gs_sres_data[] =

/* TODO: Modify scan response data. Value of Data Flag is defined in
https://www.bluetooth.com/specifications/assigned-numbers/generic-access-profile */

/* Complete Local Name */

9, /**< Data Size */
0x09, /**< Data Type: Complete Local Name */
'R', 'B', 'L', 'E', '-', 'D', 'E', 'V', /**< Data Value */

};

/* Advertising parameters */
static st_ble_abs_legacy adv_param_t gs_adv_param =

/* TODO: Modify advertise parameters. */

.slow_adv_intv = 0x300,

.slow_period =0,

.p_adv_data = gs_adv_data,

.adv_data_length = ARRAY_SIZE(gs_adv_data),

.p_sres_data = gs_sres_data,

.sres_data_length= ARRAY_SIZE(gs_sres_data),

.adv_ch_map = BLE_GAP_ADV_CH_ALL,

.filter = BLE_ABS_ADV_ALLOW_CONN_ANY,

.0_addr_type = BLE_GAP_ADDR_PUBLIC,
}s

O— K75 ZERNFARXINNTY ENRTA—ZDHRE
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uintl16_t g_conn_hdl[BLE_CFG_RF_CONN_MAX];
static void gap_cb(uintl6_t type, ble_status_t result, st_ble evt_data_t *p_data)
t switch (type)

t case BLE_GAP_EVENT_STACK_ON:

{
R_BLE_ABS_StartlLegacyAdv(&gs_adv_param);
} break;

case BLE GAP_EVENT CONN_IND:
{

if (BLE_SUCCESS == result)
{

st_ble_gap_conn_evt_t *p_gap_conn_evt_param =
(st_ble_gap_conn_evt_t *)p_data->p_param;
R_BLE_ABS_StartLegacyAdv(&gs_adv_param);
for(uint8_t i=@;i<BLE_CFG_RF_CONN_MAX;i++)
if(g_conn_hdl[i] == BLE_GAP_INVALID_CONN_HDL)

g _conn_hdl[i] = p_gap_conn_evt_param->conn_hdl;

}

} break;
case BLE_GAP_EVENT_DISCONN_IND:

st_ble_gap_disconn_evt_t *p_gap_disconn_evt_param = (st_ble_gap_disconn_evt_t*)p_data->p_param;

for(uint8_t i=@;i<BLE_CFG_RF_CONN_MAX;i++)

if(g_conn_hdl[i] == p_gap_disconn_evt_param->conn_hdl)

{

}
}
} break;

g_conn_hd1[i] = BLE_GAP_INVALID CONN_HDL;

default:

/* Do nothing. */
} break;
}
}

O— K76 #HOEUFILTNAZRNSART LI VEZITANDEED., GAP a—I)L/N\y I BEHEDE
Zh1

Bluetooth Low Energy Tl. BIEDZ A T VT OHENTEY FIIL(EY FIILTNA )BTV ET, £
D=z, BHEOEY FIILTNRARETARY DI INTVSBEICIE. EEFMIVIHPERETEREL
BHICUI SN E S ERHYFET . ChEHSEDHIC, aIRI D IVNRFTA—FOBHETVVRY 7L
LATUVOR—NR—EDa VA LT FREICRBEFLEAIEEZHEHOLET, aRIa T
A—BDEHIX., 183 AR avNSA—FDEH] ZSEIEEL,

GATTH—/NIE, ORI aVENBETHOGCGATT VAT MR LTEHBOFVYSIVFVRTAYD
DEZLNFTEEEE. V74TV MBICRLGHBELARTEEHELNHYET . HlZE. Client
Configuration Characteristic Descriptor % &, 7 54 7> b EIZEG 5EZ 2T 55 &1L, QE for BLE D
F¥354941)RT 4 v EET Aux Properties @ Peer Specific #F v LEY, ZhlZk Y. Bluetooth
LE Protocol Stack @ GATT T—2 A—XIIRFINBJEDT—TNEFTLavAEESN, JRA7 20
D347V MRICEBBENREBEINET, 7TV RREINEZISAT U MEBICT—AR—ADENREINE
ER
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Software component configuration

Components

type filter text

5 @ 2 - Configure

L

H

BLE Custom Profile

v R Import

v (= Startup
v (= Generic
& rbsp
~ (& Drivers
~ & Interrupt
& i
v [ /O Ports
8 r_gpio_r
v (= Low power consumption
& rlpc_nc
~ & Memory
D r flash_rx
~ [ Communications
G rscir
v (= Timers
G remt_x
v & Middleware
~ [ Generic
& r_ble_qe_utility
9 rble_m23w
& rbyteq
~ (& Application
~ (& Communications
& Config BLE_PROFILE

v (B Profile
& [ServerClient] GAP Service
& [Server] GATT Service
v & [Server] SampleService
C SampleCharacteristic

—

X 7-5

Name: | SampleCharacteristic

uuID: ‘ 7bc&701c-bacd-4bSa-a50d-93bcdifed 13

128 bits v

Abbreviation: | smpl

Description: |

[ Read

Write

[ writeWithoutResponse
[ naotify

Indicate

[ ReliableWrite

[ Broadcast

Properties:

—

I Peer Specific

Aux Properties: | — i
& [ Autherization

[ Disable

DBSize: |2

Value: [ 0x00, 0x00

New Field || Add Field  Add Enumeration | | Delete
Name Format/Value  Lengh Abbreviation  Description
i write_value uinti6_t 1
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==

3

RO1AN5504JJ0130 Rev.1.30

2022.12.27

RENESAS

Page 129 of 244



RX23W J')L—7 Bluetooth Low Energy 7 U — 3 VERAKEHA K

733 ~X)ILFO—I)L
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SLTGATT 9547 FELTEIET HELET,
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YILFAO—)ILARILIVTIEH, BRI TNALARA, R)ITIISILTFNAADELLEEARI T Y
T35, TERIALAXERXT Y UOMAZEITVET,

TIILFO—)LARISIVETITIVS—23 0Tl AR 3 0N\ RILEGAP O—ILEREFL
F9, ARV aVICHTBHEHD GAP O0—)LiE, BLE_GAP_EVENT _CONN_IND /1 R MBS hZE
ERS
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/* Connection handle */
uintl6_t g_central_conn_hdl;

static void ble_central_gapcb(uintl6_t type, ble_status_t result, st_ble evt_data_t *p_data)
{
switch (type)

case BLE GAP_EVENT STACK_ON:

{
R_BLE_ABS_StartScan(&gs_scan_param);
} break;
case BLE_GAP_EVENT_CONN_IND:
{
if (BLE_SUCCESS == result)
{
st_ble_gap _conn_evt_t *p_gap conn_evt_param =
(st_ble_gap_conn_evt_t *)p_data->p_param;
if(0x00 == p_gap_conn_evt_param->role)
{
g_central_conn_hdl = p_gap_conn_evt_param->conn_hdl;
X
} break;
case BLE_GAP_EVENT_DISCONN_IND:
{
st_ble_gap_disconn_evt_t *p_gap_disconn_evt_param =
(st_ble_gap_disconn_evt_t *)p_data->p_param;
if(p_gap_disconn_evt_param->conn_hdl == g_central_conn_hdl)
g central_conn_hdl = BLE_GAP_INVALID_CONN_HDL;
} break;
case BLE_GAP_EVENT_CONN_PARAM_UPD_REQ:
{
st_ble_gap_conn_upd_req_evt_t *p_conn_upd_req_evt_param =
(st_ble_gap_conn_upd_req_evt_t *)p_data->p_param;
if(p_conn_upd_req_evt_param->conn_hdl == g central_conn_hdl)
{
st_ble_gap_conn_param_t conn_updt_param = {
.conn_intv_min = p_conn_upd_req_evt_param->conn_intv_min,
.conn_intv_max = p_conn_upd_req_evt_param->conn_intv_max,
.conn_latency = p_conn_upd_req_evt_param->conn_latency,
.sup_to = p_conn_upd_req_evt_param->sup_to,
¥
R_BLE_GAP_UpdConn(p_conn_upd_req_evt_param->conn_hdl,
BLE_GAP_CONN_UPD_MODE_RSP,
BLE_GAP_CONN_UPD_ACCEPT,
&conn_updt_param);
}
} break;
case BLE_GAP_EVENT_ADV_REPT_IND:
{
st_ble_gap_adv_rept_evt_t *p_adv_rept_param =
(st_ble_gap_adv_rept_evt_t *)p_data->p_param;
st_ble_gap_ext_adv_rept_t *p_ext_adv_rept_param =
(st_ble_gap_ext_adv_rept_t *)p_adv_rept_param->param.p_ext_adv_rpt;
gs_conn_param.p_addr->type = p_ext_adv_rept_param->addr_type;
memcpy (gs_conn_param.p_addr->addr, p_ext_adv_rept_param->p_addr, BLE_BD_ADDR_LEN);
R_BLE_GAP_StopScan();
} break;
case BLE_GAP_EVENT_SCAN_OFF:
{
R_BLE_ABS_CreateConn(&gs_conn_param);
}break;
default:
{
/* Do nothing. */
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} break;

a—K77 BENAEVEFILA—ILELTRY TJzI)LA—)LEaRY L3 0TF BIHED gap_cb

/* Connection handle */
uintl6_t g_peripheral_conn_hdl;

static void ble_peripheral_gapcb(uintl6_t type, ble_status_t result, st_ble evt data_t *p_data)

{
switch (type)
{

case BLE GAP_EVENT STACK ON:

{
R_BLE_ABS_StartlLegacyAdv(&gs_adv_param);
} break;
case BLE_GAP_EVENT_CONN_IND:
{
if (BLE_SUCCESS == result)
{
st_ble_gap_conn_evt_t *p_gap_conn_evt_param = (st_ble_gap_conn_evt_t *)p_data->p_param;
if(0x01 == p_gap_conn_evt_param->role)
{
g_peripheral_conn_hdl = p_gap_conn_evt_param->conn_hdl;
}
} break;
case BLE_GAP_EVENT_CONN_PARAM_UPD_REQ:
{
st_ble_gap_conn_upd_req_evt_t *p_conn_upd_req_evt_param =
(st_ble_gap_conn_upd_req_evt_t *)p_data->p_param;
if(p_conn_upd_req_evt_param->conn_hdl == g_peripheral_conn_hdl)
{
st_ble_gap_conn_param_t conn_updt_param = {
.conn_intv_min = p_conn_upd_req_evt_param->conn_intv_min,
.conn_intv_max = p_conn_upd_req_evt_param->conn_intv_max,
.conn_latency = p_conn_upd_req_evt_param->conn_latency,
.sup_to = p_conn_upd_req_evt_param->sup_to,
s
R_BLE_GAP_UpdConn(p_conn_upd_req_evt_param->conn_hdl,
BLE_GAP_CONN_UPD_MODE_RSP,
BLE_GAP_CONN_UPD_ACCEPT,
&conn_updt_param);
}
} break;

case BLE_GAP_EVENT_DISCONN_IND:

st_ble_gap_disconn_evt_t *p_gap_disconn_evt_param =
(st_ble_gap_disconn_evt_t *)p_data->p_param;
if(p_gap_disconn_evt_param->conn_hdl == g peripheral_conn_hdl)

g_peripheral_conn_hdl = BLE_GAP_INVALID_CONN_HDL;

} break;

default:

{

/* Do Nothing */
}break;

O—K78 RYUITIFITNARELTARTI LI EINBBED GAP a—/L/\y o EAEDHI

CNB5ZD20 GAP O—)L/\y VE# % gap_cb THUHLET,
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static void gap_cb(uintl6_t type, ble_status_t result, st _ble_evt data_t *p_data)
{
ble_peripheral_gapcb(type, result, p_data);
ble_central_gapcb(type, result, p_data);

O— K79 £0—J)L0O GAP O— /LAYy BEAHDOEVE L

TYLFO—)LaARIT 3T BT7ITUr—avid, GATT 95472 e GATT H—/\OlAZRE
TEHIENHYET, QEforBLE ZFIAL. GATTOVSA4F7 2 b, GATTH—/IEAHDH—ERX APl &

M LET, QEforBLE DH—ERBEE T, Y—NEVSA T U MERMAEF VI L, O—FERE

TUWET,

BLE Custom Profile

= v X Export Import

w [P Profile .
Server [v] Client
5 [ServerClient] GAP Service & “

g1 [ServerClient] GATT Service Name: [SampTeoerE - |

5 [Server,Client] SampleService 5
UuID: |4b5€9272-5dcd-4909-93f4-5451 S5c177567 128 bits ~

Abbreviation: | smpl |

Description: | |

[JEnc ryption
|:| Authorization

Aux Properties:
None

7-7 Y—EXBEBETO GATT A—)LMD:E#ER

SHEIFXBEFEAEY FIILDBERIZCGATT V54T ELTEMESERH, RYTTIILT/INARED
23V LEBEIZH—ERT 4 RANY EZTNET,
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/* XXX Service UUID */

static uint8 t XXXC_UUID[] = { 0x00, Ox00, 0x00, 0x00, Ox00, Ox00, O0x00, 0x00, Ox00, Ox00, 0x00, 0x00,
0x00, Ox00, Ox00, 0x00 };

/* Service discovery parameters */
static st_ble disc_entry t gs_disc_entries[] = {

{
.p_uuid = XXXC_UUID,
.uuid_type = BLE_GATT_128 BIT_UUID_FORMAT,
.serv_cb = R_BLE_XXXC_ServDiscCb,
s
1
static void disc_comp_cb(uint16_t conn_hdl)
{
/* : Add function after discovery completed */
return;
}

static void gattc_cb(uintl6_t type, ble_status_t result, st_ble_gattc_evt_data_t *p_data)
R_BLE_SERVC_GattcCb(type, result, p_data);
switch(type)
t /* : Set callback events of GATTC. Check BLE API reference for events. */
case BLE_GATTC_EVENT_CONN_IND:

if(g _central conn hdl == p_data->conn_hdl)
{

disc_comp_cb);

R_BLE_DISC_Start(p_data->conn_hdl, gs_disc_entries, ARRAY_SIZE(gs_disc_entries),

} break;
default:

/* Do nothing. */
} break;

I—KR710 Y FIATNLRELTOY—ERT 14 2H/\ OERESH

app_lib @ Profile Common @ Discovery |2, QE for BLE N4 3 54 —E X API(r_ble_xxxc.c)®
R_BLE_XXXC_ServDiscCb # %429 % (3— K 7-10 WA#) &. H—EX AP [ZF/NA REDT ) Ea1—
P RLAREFEINET, Y—EXAPIZFIATEET. 7TUr—2 a3V ETNAREDT Y
Ea— N\ FLEBEBFTHIEALS, ORIV IVNVRLEMALTET/NAIRAD GATT T—4R—2X
[Z79ERTEET,
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7.4 YR

RAMISINATWSIARY Va v aMT 5158, UTOAPIZI—ILLET,
ble_status t R_BLE_GAP_Disconnect(uint16_t conn_hdl, uint8_t reason)

conn_hdl IZ(&. YIEFT 520 3>DaARI 3N RIL%E, reason [ZIE, JE—FT/INA RIZE
MTHUEERZIEELET, UEERIZEE. 0x13(REMOTE USER TERMINATED CONNECTION) %15
FLET, YIHD reason TIEET 53— KIZDUL TIX Bluetooth Core Specification Vol.2 Part D ,"2 Error
Code Descriptions"] Z8BLTL &L, COAPIFEY RS/ RYTISIOEANIDIA—ILT ST
EDHEETY,

PR ET B L. BLE_ GAP_EVENT DISCONN IND A Ry kM7 TYUSr—S 3 U(C@BHMEINFET, 1
WrEE L BLE_ GAP_EVENT _DISCONN_IND 4 X2 k@ st_ble_gap_disconn_evt t 4 N> MEEAD
reason 7 4 —)L KCEHMINFET,

O—AIIT/N1 A5 R_BLE_GAP_Disconnect IZ& Y 8 L =154&.
reason: 0x16(Connection Terminated by Local Host)A @S E T,

JE—FTNA AL UETLIZIGEE. FEALEDES.
reason: 0x13(Remote User Terminated Connection) V@SN FET ., TNUNDIFZEE. VE—FT/NA X
MEE L=t EAEM I ET .

AR TaAVEBRLTaARI DI vA U E—NIL6 BRI/ Y RRREShLEN -GS,

BIELT, POT4TRFYVETBTNARADRZVRETRY Iz IILTNAANRFY VYV IR
FADIEETES—ERY, a9V a3V Y Y IRMISETERD >I5EH)

reason: 0x3E(Connection Failed to be Established)\ @& sh E£ 3,

AR 3 VAUA—=NLIZDONWTIE 183 ORI LI UINTA—2DEH #SHBL TS,

AR aAVRENER. A—/IN—E2a A LT MEERICNAYT Y EAREShEM - 1EE.
reason: 0x08(Connection Timeout) @ &N FET .
AR=N—EDaVRALTIMIDVWTIE 183 ORI avnNFA—2DEHI 25RLTIZEL,

A—AILTNRARE)E—bTNARAD LTK AR —HOIKETHESL B LI5S,

reason: 0x3D(Connection Terminated due to MIC Failure)h\ @& s E T,

ZTDVE—FTNAARFERATELGV D, RoTa4 VT RRZHBRLTRT YL ITEDOYELTLES
LY,

LTKIZDWTIE 91 R7 YT 2BRBLTLEEL,

E)] YISV E—FTNA R EBORY L3 VTREEI2IE. RY 75 I)LAINEE Connectable
Advertising #£1T4 2WENHY ET,
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8. &S

Bluetooth Low Energy Tl&. BIE/NSA—R F LRI HELTT7 TV —

VavITELEBREEREVHE

BHIZFAETEET ., AETIL. Bluetooth LE Protocol Stack Z ALV BIE/NS A — 2 DBRTEAZEZHAL

i—a—o

RBNICAETHHAT SBIE/NF A -2 EHREE Y KR—

E— FTFNA ZBHR— FLTOEIMEEARHY FT,

BIENTA—4

x8.1 BENTA—FDIEHE

FB554 751 %ERLET, Optional #EE

XY

PHY LE 2M PHY | *7 < 3 UB§IZ Central @4 3 | Allfeatures / Balance Central / Peripheral
LE Coded PHY 2 1)~ TR k& Peripheral @ All features / Balance
LE 1M PHY Advertising M/85 A — & [Z& > TRE 25473
(1M IMEANE xhb,
optional) %Y L3 URISEEAE,
B Ki%£{E/847 v +E | LE Data Length BREENA RN 27225184 M2 | 54T Central / Peripheral
Extension YhEE AT RE,
(optional) HEIE
BLE_CFG_RF_CONN_DATA_MAX Ti§
5E L 1=1E,
aRxY a3 URICEERRE,
axryvay axsvavEZCentral®axrsa | £54T5Y Central / Peripheral
NG A=A VUG IREDINGA—RIZK>TRE
hd,
aRxY L3 UEICEERRE,
MTU WHAMEIX 23 /81 235473 Client
axy a1 EETERRE,
AETIE, BENSA—FEZLEETE5-HDAPIDOFEWNAZEHRBALET . API DFFMIE. TRX23W &

JL— 7 BLE Module Firmware Integration Technology 7 1) #—3 3 >/ — F(R01AN4860)] IZRIHE S
TW3 R BLEAPI K& a1 A2 k(r_ble_api_spec.chm)z ZE&E L f2& LY,

8.1 PHY DZERE

PHY IMEBBDERARKREI—T A VI RF—LERI NI A—EFTY ., FNFA—LZXEETH &
T, AU—Ty rOEROFEEMORA ENPAFEINET, UTICERAARXEI—T 1 VT RF—LERL
i—a—o
® LE1MPHY

Bluetooth Low Energy EADNZEFH AKX T, £ T Bluetooth Low Energy 7/34 AAS%IE L T LY
F9. FHEZBROTNAREARI LI VETITITIT—avDBEICERELET,

® |LE2MPHY
LE 1M PHY 5 &
W—Tvy FBIEETS
TEET,

® LE Coded PHY

N7y bDANY ZBERURAO—RFEIZ1/23H LLF 18 DETARYFTERS(I—T 14 v I X F—
L)eRELEERAXTY . A7y FEIERZRESEFET, T2 EEHEEEN LAY RERICH
NBEEHEEETST L EmEEELETS,

viRILL— b 2122 Y Ny PEEREERCLEERAKXTT. &R
SHEBICFALET . /N7y MEEREANEL RS-0, HEBHDOED L
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PHY OZRE (X, GAP APl M R_BLE_GAP_SetPhy B#iZ=FER L E£ 9, 5I18ICIE, ZEZEET S
3NV RILEREERERAAR(tx_phys) L ZIERERAAK(rx_phys)EEERI—T 14 VI RF—L4
(phy options)Z$EELE T, ZIEAI—T 4 VI RAFX—LEFEREShEEA,

A—AILTNAADNE PHY Z2EETEHED— T RAFryr—baRLET, EL500—ILHALTY
EETEFEFT, UE—FTNARTIE, EEZEAT 5 PHY Z R_BLE_GAP_SetDefPhy BA¥ CHEETE
F9. BELBWEES., IXTOPHY 22t ANFET,

A—HAIILTINA R JE—hF T4 R
(Central) (Peripheral)
Aoplication Bluetooth LE Bluetooth LE Aoplication
PP Protocol Stack Protocol Stack pp

0 1
RBLE GAP_ Sethy | | temmmmeoooooomoooooooooooooooooooooooooooo !

BLE_GAP_EVENT_PHY_SET_COMP

A

LL_PHY_REQ

LL_PHY_RSP

<
<

LL_PHY_UPDATE_IND

BLE_GAP_EVENT_PHY_UPD

BLE_GAP_EVENT_PHY_UPD

A

8-1 PHY DZEEKRDY—7 VU AF¥—k

LUFIZ PHY % LE Coded PHY (S=8)IZZE 4 5BENY L T)ILa—FZEZRLET, Ev FHITEHD
PHY 218 TEE T, FAHBPD PHY 2E8THEHD PHY 26T 554, FHAPOPHY IEEShFEE
Ao ERTBDPHY ZEFTEBOD PHY 216E T 51548, REBEGPHY ICEEINFT, IEE L1z PHY
. VDE—FTFNARADNSDERLZHAT D PHY ICHLBEAINET, FADO PHY (&
R_BLE_GAP_ReadPhy Bi#t CHBRIEET T,

st_ble_gap_set_phy param_t set_phy = {
.tx_phys = BLE_GAP_SET_PHYS_HOST_PREF_CD,
.rx_phys = BLE_GAP_SET_PHYS_HOST_PREF_CD,
.phy_options = BLE_GAP_SET_PHYS_OP_HOST PREF_S_8
}s

R_BLE_GAP_SetPhy(conn_hdl, &set_phy);

J— K 81 PHY # LE Coded PHY (S=8)IZ¥ 3 51—k
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PHY DZEEIZLK 2T, ZDODA R N T TN r—avIZ@BHMEhET, oD/ XY I GAP D
a—)L/N\y Y BEH(gap_cb)Ic@AEShFET,
® BLE_GAP EVENT PHY SET _COMP

O—AILTNAADAY FAO—SEBNPHY DEEZZITAN-IGEICBNSIhET,
® BLE_GAP_EVENT_PHY_UPD

JE—RTNAZANPHY OEEZZFTANGEEICEHNSNET, BHINIZA AR ET—42D
tx_phy & rx_phy [&. TRhEFNAO—HILTNNAL ZAMD ) E— b TNA AADEE, JE—FT/NAR
Mo BA—AILTNA RA~NDEERFICHERT H2EROPHY 2k LFET,

static void gap_cb(uintl6_t type, ble_status_t result, st _ble_evt data_t *p_data)

{
switch (type)

case BLE_GAP_EVENT_PHY_SET_COMP:

{
if(BLE_SUCCESS == result)

{
st_ble_gap_conn_hdl_evt_t *event_data =
(st_ble gap_conn_hdl _evt_t *)p_data->p_paranm;
/*event_data->conn_hdl DOPHY/XT A —X% DZEFHLink Layer|ZE|zE*/
}
else if(BLE_ERR_INVALID HDL == result)
{
st_ble_gap_conn_hdl_evt_t *event_data =
(st_ble_gap _conn_hdl _evt_t *)p_data->p_paranm;
/*event_data->conn_hdl O a7 g URREOND FHEATLRE, */
}
else
{
/* Do Nothing */

}
} break;

case BLE_GAP_EVENT_PHY_UPD:
{
st_ble_gap_phy upd_evt_t * event_data =
(st_ble _gap phy upd_evt_t *)p_data->p_param;
} break;
}

O— K82 PHYZERIZEETDHIAV

PHY NEE SN D &, EE/N\T7 Y bRICHT HEEFRBMNZEI L FEF . Bluetooth LE Protocol Stack I
PHY AZEE SN L BRDRREE/NS Y FREPHY ICADETEHEMIZEELEY, LE Coded PHY (<
EEINDE, RREE/NNTY FRMN 251 /84 b X ERRED 27 /34 b5 D 2704psec ITERESNFET,
BRZEENYY FRE28/8 FULIZCEETHBAICIE. B 182 BERZEENTY FROLEHE] 22
SHBEEEL,
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82 mRKEE/N\TY FEDER

Link Layer [2&F5/87 Y FORRKEEEELET. 2811 FEBAST IV r—2avT—3%%E%
ETBHIEEICIE. #EE/NTY FREWLRT D ETHEMNLGEENTEET . 7y FROHGRIE. UE—
k7734 XA Bluetooth 4.2 THE St 1= LE Data Packet Length Extension #gEZH7/R— k L T HEA
HYUET,

RRKEENTY FROZREFIEREENA FMIEERREERBZIEELE T /7y FOXEERMEIEF]
EEDPHY DHRFEICEYZEILLEIT ., LLFIC LE Data Packet Length Extension & LE Coded PHY M HRK—
FEEICE > THREAREGRRNEE AT Y FRERKEERBZRLET,

& 82 PHY EREFMRRLGRRNEE/ 7Y bR, RRXEEFEORER

LE Data Packet Length LE Coded PHY feature Parameters with names | Parameters with names

Extension supported ending in “Octets” ending in “Time"

(Min_ | Max  [Min |
No No 27 27 328 328
Yes No 27 251 328 2120
No Yes 27 27 328 2704
Yes Yes 27 251 328 17040

Bluetooth Core Specification V5.00 Vol 6, Part B

Bluetooth LE Protocol Stack &, UE—FTNA R EARI I avENBE. BRREENYY FEE
BLE CFG_RF_CONN_DATA MAX CiRELT-EIZCEETLHIEREZHLET,

BRZEENTY FEDZEEIZ(Z. GAP APl ® R_BLE_GAP_SetDatalen B#Z AL £, 5I%IZ(E.
REFEFIT SR a3 NY FILERKEENS FMIRUVRAEZEBBZEZIEELET .. RAEIEFHM
. ¥4 O TAHNLET, Bluetooth LE Protocol Stack [F. F§E SN-HRKZEE/NM P ERKEER

DSBSV BLDEEELET,
X 8-212, RREENTY FROEFEZIT5HEED—HT UV AFry—brERLET,

O—HAIILTNAR JE—F TINAR
(Central) (Peripheral)
Aoplication Bluetooth LE Bluetooth LE Application
pp Protocol Stack Protocol Stack PP

R_BLE_GAP_SetDatalen

BLE_GAP_EVENT_SET_DATA_LEN_COMP
<

LL_LENGTH_REQ N

LL_LENGTH_RSP

A

BLE_GAP_EVENT_DATA_LEN_CHG BLE_GAP_EVENT_DATA_LEN_CHG

<

X 82 mAEENYY FROZEEHODS—4SVRAFr—F
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LUTFICLEIMPHY Z2RIRAY 85 &I1S. /N7y bRZ 251 /3( MR BHEDHIETRLET,

uintl6_t tx_octets = 251;
uintle_t tx_time = 2120;

R_BLE_GAP_SetDatalLen(conn_hdl, tx_octets, tx_time);

I—F 83 EENTY FROZEEERDH

REENTY FROZEBICEDTZDDARY IR T7 T = avIiBHMENET, ChoDA RV R
GAP @ a—)L/\y % B#(gap_cb)[TBEENFET,
® BLE GAP_EVENT _SET DATA LEN_COMP
a2 bAO—FBICEENTY FROZEENZITANONI-GZEICRELET,

® BLE_GAP_EVENT DATA LEN CHG
DE—FTNAREDBTEENNT Y FENEBRSINZIGEICHKELFET, HF A LE Data Packet
Length Extension 4 7/R— F L TWEWEEEIRELFEH A,

static void gap_cb(uintl16_t type, ble_status_t result, st ble_evt data_t *p_data)
{
switch(type)
case BLE_GAP_EVENT_SET DATA_LEN_COMP:
{
st_ble_gap_conn_hdl_evt_t * event_data =
(st_ble gap conn_hdl evt_t *)p_data->p_param;
/* Do Nothing */
} break;
case BLE_GAP_EVENT_DATA_LEN _CHG:
{
st_ble_gap_data_len_chg_evt_t * event_data =
(st_ble_gap_data_len_chg_evt_t *)p_data->p_param;
/* Do Nothing */
} break;
}
}
O— k84 EEFNTYFROEEAANL b
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83 AR IVINSA—HDEH

AR AaVNFGA—RFRIEDCEEICETENFIA—ETY, 7TV 75— 3 DOEMLGEEICIE.
ARV IVNTA—EADERENEETY, ARV LA VNTA—FIZEUTOEENHY EFT,

e RV IavAVE—NIL
Ny FRBOBRTY ., ORI avA U 3—nNILEELTEDE. RAIL—Ty rARLELBEEEA
MRELBYES, #HCaARP a3 VA 03— NILERSTDHEHEEANNSCRYFET,
e RUJx3J)ILLAT2Y
RYTzIUBNED IO DN Ty FEERTHEHTT ., R TzTNLEEY RIS
Ty bEZITRAENEERLET, RYITIUMLREETET—2HLENEEICIE, RYT7S
WA TUVICERELEZRBSET. 2 I LDNTy FEJ|BRTEET, RUTILIEE
DEBAEFTREERTLEN G BI-OEERBNETITHAENTEET,
Connection Interval
__ ;4- - > > >I<€ > >l _>
Connection Event o
h Peripheral Latency = 4 ”
83 RUIJIFILATFoIETARIIIVAIRY FOEKXR
@ X—N—EPavEALTY+
Ny RRENRBEZ THLUIETOBETYT ., REBO/\7y FZEML COBRBARBRBTHET
(25w RABEIMEWNESICYUIEHIBLEST, R—/X—E2a V484 L7 FEERIZ2EUED
N7y b RBETILIICHELET,
R—/IN—E2 3284 4LF 7 F(msec)
> (1 + NIz 5/&1/%7“/9(@)) * IR0 3204 > F—7sV/L(msec) * 2
& IRV IAARNY MR
ARG I VA VEA—NIVEICERETZIRI L3I VAR MEMEEELET, 0ZRETHE 1
AR I VARV MIDENFEDOH T Y EBARBEIN., Oxffff FHET HERDaARI IV
AR LETH LI More Databit B3ty hESNGELHEEIETHNY Y FERBLEEITET, HEE
HZHIBT BEEICIE0E, RIL—Ty FEHTIHEICIL Off #HBELET,
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Connection Event

AR aVARY FEREZE oxffff ICEREL-BE

Connection Interval

’ Central ‘

AR aVARY LEEZOICREL-IBS

Connection Interval
<
Connection Event

K84 AR IVARY MERENT Y FRBOERK

ARV IUNTA—BDREEERFEY FSINFTVETN, RYTzSANLEREEZERTELE
{LAEETT, £, ARV VI UNSTA—BFaRy P avhIAETCEEHRTCEEST, 7FV5—2ay
MERICOARI D AVNTA— R EFZFHTHETHERNLGT—2REEZRERLET, HIRIE UTDES
BRAAIVTTARIVavA VU E—NILEEETHEFTEDTY,

@ RV LIVAUE—NILERLTHER
EELEVT A0/ LESKHERELAGL
BHOBERFLRAKICT—2EBETS

@ ORI AUAUA—NILEELTBHEE
H—EXTARARANYEEFTT S
INESRBT—2 % —EICEBBTEIETS

8512, ARV L IAVINTA—EDBHETSIGBED— T VAFY¥—rERLET, O—HIILT/NA
REEVRIIL, VE—FTNRARERY T FINELTVET, AR 23 VNRTA—FDEHTIE, B
I BTN RAOA— )L TOL—I DY R— FRET Link Layer TR YERY 35 PDU BNEXRY £F
M. 7TVT—23 0 LRLTIE, KREGEWVEHY FHA, DO —)LIZDULT Link Layer TR YRRY &
% PDU MEEMIZ DL TIEX TRX23W 4 )L— 7 BLE Module Firmware Integration Technology 7 71) & —
3>/ — F(RO1AN4860)] [CRIMEEMNTULVD R BLEAPI K¥ a1 A k(r_ble_api_spec.chm)& &< 1=
=LY,

[;¥] R_BLE_API F& a1 4 > kT Connection Latency & iB&E S TLVA/85 A —4A [ Peripheral
Latency &Rl—T9 ., AETIL Peripheral Latency &EFAEZ T FZELY,
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A—AIILTINAR JE—FTNAR
(Central) (Peripheral)
Aoplication Bluetooth LE Bluetooth LE Aoplication
PP Protocol Stack Protocol Stack PP

R_BLE_GAP_UpdateConn

LL_CONNECTION_PARAM_REQ

BLE_GAP_CONN_PARAM_UPD_REQ

R_BLE_GAP_UpdateConn

<

LL_CONNECTION_PARAM RSP |
LL_CONNECTION_UPDATE_IND

BLE_GAP_EVENT_CONN_PARAM_UPD_COMP
<

85 AR AVNSA—EDEHFEDOL—4S U XAFr—F

ARY D IUNRFTA—FBEHFROER/THEIZIE GAP_API @ R_BLE_GAP_UpdConn B #EAL T,

O—AITNA AWML, ART T AVNRTA—FDBEHEERTHIGEDHERLET,
st_ble_gap_conn_param_t conn_param = {

.conn_intv_min = @x@006, //aAFT I a A A—/N)L

.conn_intv_max = ©x0006,

.conn_latency oxee00, [/ RYTJzJILATUY

.sup_to 0x0C80, /[/AR—IN—EPavAALTIL

.max_ce_length = oxffff, //aARI T arvA R B/

.min_ce_length = oOxffff

};

R_BLE_GAP_UpdConn(conn_hdl , BLE_GAP_CONN_UPD_MODE_REQ , © , &conn_param);

I—F85 ARI L aAURTA—EDEHERDELES

AR IVINTA—ADEHICE>TZODARNY MR T7 T r—aVICBHENET, ChbdA
R MEGAP D a— )L/ V BE#i(gap_ch)IT@MEINFET,

e BLE_GAP_EVENT_CONN_PARAM_UPD_REQ
JDE—FTNA RN AR O IVNTA—ABHFOEREZELLGESICEMINET, EREZ
[FANDZNESIIDUMEBEEELFT,

® BLE_GAP_EVENT CONN_PARAM_UPD_COMP
AR AVNRTA—EDEHFNET TS EBHMEINET, resut ERICOARI L3 VNTA—4E
HOERNZITANONE=NESIHDERMN., 41 XY FEHIZIF, EEOaIRY Va3V THEASNS
AR IUNTA—IREMEINTET,
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UTFIZ, UE—FTNAZRDEDARI DI VNTA—FDEHERICHT IREDEEFERLET,
ZOBFITIE. VE—FTNAADNLDEREZLTZIFTANTUVEYT, COWLE(X QE for BLE AHE AT S
app_main.c [CEZEINTWLET,
static void gap_cb(uintl6_t type, ble_status_t result, st _ble_evt data_t *p_data)

{

switch(type)
{
case BLE_GAP_EVENT_CONN_PARAM_UPD_REQ:
{
st _ble_gap_conn_upd _req_evt_t *p_conn_upd _req_evt param =
(st_ble_gap_conn_upd_req_evt_t *)p_data->p_param;

st_ble_gap_conn_param_t conn_updt_param = {
.conn_intv_min = p_conn_upd_req_evt_param->conn_intv_min,
.conn_intv_max = p_conn_upd_req_evt_param->conn_intv_max,
.conn_latency = p_conn_upd_req_evt_param->conn_latency,
.sup_to = p_conn_upd_req_evt_param->sup_to,

}s

R_BLE_GAP_UpdConn(p_conn_upd_req_evt_param->conn_hdl,
BLE_GAP_CONN_UPD_MODE_RSP,
BLE_GAP_CONN_UPD_ACCEPT,

&conn_updt_param);
} break;

I—F86 %7 aVNTA—EDEFERARY FHT BLEDEER

AX—hr742EaR0 03 0FBBAICIEK,. OSITE-2TART L IAVINTA—EDEHNZITHFITS
NEWNMEERHYET, HIZIXIOSIZDOVTIE, Apple TN RBAT7 9 €HVDTHA U HA K4
(https://developer.apple.com/jp/accessories/Accessory-Design-Guidelines-JP.pdf )\ a3 %49 & 3 /N5 A —4
DEIZEHINTLET,

JE—FTNAADEE LT-154E. BLE_ GAP_EVENT_CONN_PARAM_UPD _COMP 4 AN FEXIEED
result £%{1Z BLE_ERR_INVALID_ARG(0x0003)M\#&#ichET, UTIZ. UE— TN ZAMSEEFESL
=&, "NSA—4Z2REL. BE. BEHEREZT>EEHERLET,
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static void gap_cb(uintl6_t type, ble_ status_t result, st _ble_evt data_t *p_data)
{

switch(type)
case BLE_GAP_EVENT_CONN_PARAM_UPD_COMP:
{
if(BLE_ERR_INVALID ARG == result)
{
st_ble_gap_conn_param_t conn_param = {
.conn_intv_min = 0x0028, J¥ ax T ar A =)L K/
.conn_intv_max = 0x0028,
.conn_latency = 0x0000, /¥ NV T 2T AT ¥/
.sup_to = Ox0C80, [¥ A== g B A LT T K/
.max_ce_length = oxffff, /¥ ax T a A MR */
.min_ce_length = Oxffff
¥
R_BLE_GAP_UpdConn(conn_hdl ,
BLE_GAP_CONN_UPD_MODE_REQ ,
e,
&conn_param);
}
} break;
}
}
A—FK87 YE—FTNARADNLEBFBEINFLEDIRY D aVvNTA—FEHEKR
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84 MTU®DZEE

MTU [E. GATTICHEITH&K/\ 7y bRERLFT ., MHEFIR/NMETHS 23 /N1 +FTY, ChET
T4 EMTU EFUVET, GATTDEHTA L — ¥ TH S Read Characteristic Value 4> Write
Characteristic Value, Write Without Response, Notification, Indication BI1{EIC & > TTF— 2 BIEEZTIHBAD
BRKY A X(EMTU IT&RELET,

TI74ILEMTUDBERINTWEEE, V9547V M 22 K YREVWT—E EHRAHTHEICIE,
GATT @ Read Long Characteristic Value, 20 & Y XKEWT—4 #E {IHFAIZIEL. Write Long Characteristic
Value 2R LEFT., “hid>dFO>P—2 v (& Read Characteristic Value, Write Characteristic Value & Y 4
BEOA—N\~NY FRRELLBYES, £z, TI4IL FMTU DIFEIZIE, H—/3H 5 D Notification 4>
Indication TI£20 K Y KEVWT—R2 EZREETETERA, TORH. 7TVr—2a o201/ b&EYEHKX
ELRFYIVRVRTA VI ERIGRICEMIUDEENEHTY . MTUIE, GATT V35472 kh b3
FOAVHIERLTERETEET,

A=~y RER/IMNZT B1=8HIZ. MTU EBXZE/NT Y FREDBEEN

MTU (byte) = RAZEIE/V7 v FR(byte) — 4(byte)

ERBHESICHABLTLIEELY,

8612, MTUDZEERD— 7V AFvy—bERLET,

O—HA LTI R YE—FTNAR
(Client) (Server)
Aoplication Bluetooth LE Bluetooth LE Aoplication
pp Protocol Stack Protocol Stack pp
R_BLE_GATTC_ReqExMtu
LL_Data_Packet
LL_ack
< = BLE_GATTS_EVENT_EX_MTU_REQ

R_BLE_GATTS_RspExMtu

<

LL_DATA_Packet

EL_ack

BLE_GATTC_EVENT_EX_MTU_RSP

A

8-6 MTUZERDI—7UAFvy—Fb

MTU DZEREIL. GATT 2 547> b APl @ R_BLE_GATTC_ReqExMtu B##ERALFET., Y R—+F
5 MTU Z5|#IcHEELFET,

uintle_t mtu = 247
R_BLE_GATTC_ReqgExMtu(conn_hdl, mtu);

3— K88 MTUDEEERDSGI
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MTUDZEBIZE2TIZDODA R AT T r—avIT@BHMENET, ChboDANY I GATT S
A4 T7 2 bELLIEGATT H—/\Da—JLs\y & BE#i(gattc_cb, gatts_cb)[CBH SN FET,
® BLE GATTS EVENT_EX MTU_REQ

DSAT7 O RTNRARADE MTUZEDEREZZITHEIC, Y—/\ @ S FEF (gatts_cb), U —
NEZDARY FRTEENYR—FF 2D MTU ZRLET,
® BLE_GATTC_EVENT EX MTU RSP

HY—/\T /N4 A/ 5 Exchange MTU Response 22 T F-Z&ICU SA4 72 MIBHMINET
(gattc_cb)e BEMNHYR—FFBEMTU ELRARURICEENS MTUD S BINSWVANERICERS
NBEMTUICHEYET,

J— K 8-91Z, GATT ¥ —/ M Exchange MTU Request [ZX T B IGENDEREFERLET ., IHEFICIX.
GATT 4—/\ API @O R_BLE_GATTS_RspExMtu BA##ERA L F9 . 5I%IC. B—hIILT/NA AHHYKR—k
TEHMIUZEELET, ZOULEIL app_lib @ Profile Common Server Library n¥g#t9 %
R_BLE_SERVS_GattsCb B#ICEE SN TWET, GATT H—/\HHRT MTU DY 4 X(&
BLE_CFG_GATT_MTU_SIZEa > 747 L—>3a > x T avIZBELET, QE for BLE i > GATT H—
NDI—FZEERTBBEEF. 7IV7—2aVTMIUDREEEETIVLEFHY EEA.
static void gatts_cb(uintl6_t type, ble_ status_t result, st _ble gatts_evt data_t
*p_data)

{
switch (type)
{
case BLE _GATTS_EVENT_EX_MTU_REQ:
{
R_BLE_GATTS_ RspExMtu(p_data->conn_hdl, BLE_CFG_GATT_MTU SIZE);
} break;
}
}
O—F 89 MTUZEEERICHT HLEDH
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8.5 7 O—lH

Bluetooth LE Protocol Stack (I XERT T r—> a3 o T— 42 #ERBMTRIET 5012, 7 0O—HilfEHH
BEZEELTWVEY, 7O0—HH#EEEZEIRI 518, Bluetooth LE Protocol Stack (X7 FU 45— 3>
BERICEENYI7Z10EAELTVET, 70—HIHBEEEEZENCTIEEENNY I 7OEHKICEL
TARY DT T r—avI@BMESnEY,

NYITTFDEREARY NBHDAA I VT EUTICRLET, Z7FVr—2 a3 UNEEBBEERYERL
HUHEL. Ny I 7DEHINEELI-TREEFTHELVTIEAARIDNRELET, COAMRULEZRITT
FIVr—2a R EBBRORUHLEDIEL, Ny T 7DA—NTA—%HEFET,

A A
Low Water Mark (3)

AR MRE
BLE_VS EVENT_TX FLOW_STATE_CHG
packet full empty state : BLE_VS_TX FLOW_CTL_OFF

K87 NYITFDEHEARND |+

IJE— kT/34 R[5 L T. Bluetooth LE Protocol Stack AE{EZETS &. /Ny 77 OZEHIFEML TL
EFET, NV ITT7OEHMNBREL-LEREETHRIETSIEANRVIDRELEFT, COAMRY MEZITT,
EEFBOFUHLEZBREALET., CNEBYRTET, REET—RAZHEMICEETEET,

A A
High Water Mark (7)

AR NRE
BLE_VS_EVENT_TX_FLOW_STATE_CHG

ket full t
state : BLE_VS_TX_FLOW_CTL_ON packetfull  empty

88 NyI7DEHEANU L

Vendor Specific APl ® R_BLE_VS_SetTxLimit B4t & R_BLE_VS_StartTxFlowEVINtf Bk »ToR—
FlEEEZ AU LET,

R_BLE_VS_SetTxLimit 8 TA N rDAKET ENN Y I 7DEHDOTRE LEREZZELET,
R_BLE_VS_StartTxFIowEVINtf B3 ZEIT LA N FBRZEAMICLFET,

RO1AN5504JJ0130 Rev.1.30 Page 148 of 244



RX23W J')L—7 Bluetooth Low Energy 7 U — 3 VERAKEHA K

/* Enable Vender Specific Tx Flow Control */
#define LOW_WATER_MARK (3)
#define HIGH_WATER_MARK (7)

R_BLE_VS_SetTxLimit(LOW_WATER_MARK, HIGH _WATER_MARK);
R_BLE_VS_StartTxFlowEVtNtf();

O— K810 7 O—HI{HHEEEDRILA

7 O0—#|f##8eld BLE_VS_EVENT_TX FLOW _STATE_ CHG A XY +r&#7 T r—avIC@BHLE
o COARY FEHDOFIZ, MED/NY 77 DREBZRTEBRIVIBEMESNTUOET . LUTICT O—HI{HHE
REDFABIEZRLET . COBITIE, /\v T 7ROZEHA High Water Mark & THETE L 7=35E1Z(10-Low
Water Mark)[@ 72 1T 2 ERHEFUH LAY T 7HAF—N"T70—LENK S ITEREE L TULET,
R_BLE_ServsCharNotification B$I&H > TILTY, FRTHIY—EXDBERICEETBRZ TS,

static void vs_cb(uintl6_t type, ble_ status_t result, st _ble vs_evt_data_t *p_data)

{
R_BLE_SERVS _VsCb(type, result, p_data);

switch(type)

case BLE VS _EVENT_TX FLOW _STATE _CHG:
{
/* Apprize TxFlowState changed to txflow API */
st_ble_vs_tx_flow_chg evt_t * evt_data=
(st_ble_vs_tx_flow_chg evt_t *)p_data->p_param;
if(BLE_VS_TX_FLOW CTL_ON == evt_data->state)
{
for (int i=0; i< (10-LOW_WATER_MARK); i++)
{

}
}
else
{
/* Do Nothing */

}
} break;

R_BLE_ServsCharNotification(conn_hdl, &app_data);

I—F 811 JO—IBMEEA N R CORIEET > BEHI

8.6 BARIL—Tv MEE

Bluetooth Low Energy # FALNTERIL—T v FBEETIHEEICIE. BENFTA -2 ERBEICEET S
e ETn—HlEEERRAL CGERMICEEEREFUVHT CENEETT,

FFVr—ar/—++ IBEREERYYTINTOY S LRIANSGAS7)] ATERIL—Ty MEFIZEL
THL(HEALTWETOTISEIZEL,
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9. EXalYT«

A ZE TIJ Bluetooth Low Energy DM@ 5t Fa ) T #EEICDVLWTEHBALET,
RIREGICHELR X 1) TAHEEEEIRT 5=HI1C1F. ASOFEREFZRELEX 1 T4 EH%HH
HICTHENEETT,

91 RF7PYv4y
Bluetooth Dt ¥ 1) T « e AT 21H5E1E. FFICRFYLFTEFVET., FTEOLS S —RIC
BLT, R7YVIABREIZHEYES,

® ZEEWHRKBGATTXvSU2URTAvINHS,
@ T5AR—FFPRLADT RLABRIADHE,
o T—AMKE, HE. TNM1RADEHLEEEOHILENDL T/INA AERELLY,

RZYIGEVE—LTNAREBERBLET, KPVTIRIELUTOEYTY, UE—bT/NA XD
(¥ BLE_GAP_EVENT_PEER_KEY_INFO /1 Ry FTEHMENET, HMICDOLTIE 19.1.7 BOZH] %
“SHEEE,

® LTK(Long Term Key) , EDIV, Rand
Bluetooth BIE T — 2 #HEEILT D L EITHERA L EF T (DKL LE Secure Connections TILEHE
nEtA),

® |RK(ldentity Resolving Key), Identity Address
TI72ANETEALEY,

® CSRK(Connection Signature Resolving Key)
BERMET —ADEREEZTOLTIERALET,

R7Y2GDAKE LT, LE legacy pairing & LE Secure Connections &% Y £3,

LE Secure Connections (& Bluetooth version 4.2 )53 R— k= AxX T3, LE legacy pairing I& LE
Secure Connections ZHHR— k LEWTNS ADORTY V5 AKXTY,

Bluetooth LE Protocol Stack Tl&. ') E— k7731 XA LE Secure Connections #H7R— kL TLV515
& . LE Secure Connections TR7 ) U5 %{TWVET, 1JE— bT/34 XA LE Secure Connections %+
R— kL TULVE LGS, LE legacy pairing TRT7 ) U5 E#TVWVET,

[BP] LE Secure Connections (&, LTK "EBRRETEONBZVRIRELGRT Y VI BLUBEEA L=
ALTY, FELTKIE16 ATy FTHABIV FOE—2BRALTHBYBEESESIN) VI ED
W— b7 —REE-Y)RBICRELET, oD &YX 7HEROEREICE. U
E— TN RBIOHEFIA LR Y LE Secure Connections #HR— 35 E&#HELET,
Fz. EFXFaVTA VAN RLERSIKEENSDOREZRIE T 57-8IZ. LE Secure
Connections TDHRT ) 5 %47 515E 1%, BLE_GAP_SetPairingParams F7=(%.
R_BLE_ABS_Init APl /X5 A — A #1E{KdD sec_conn_only * > /\IZ%& 9.9 D
BLE_GAP_SC_STRICT(0x01) %% L LE legacy pairing ZZ Tt 1T WK 12T D2 & ZH#EL
F9,

[BP] ZBLZfMET—F(E. BEEDE=HDF—/ANY FEBITEWOWT/NAA RIZHLTRESh, T—40D
REMERIMTAHICETHREEICL DT IDHREZEMT LI ENTEET, LHL. BEEICEK
HEBEICHT HREEZYR—FLTVWEWOREEN) TLARBBEZEELEONT—4
FZDFFFAT A ETHRABIZBYTELREICTIVER)ZFEHAT S ENAIREE L D10,
EANET—ADERAZRITREEEYR— T 52 EN/HREINATLET,

TINVr—23 v TORTYVITDFIEERINISRLET, XTIV ITORRT Y TOFHMICDOLTLL
BOETHELET.
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s N
RTV VTN A= EHRE
S J
Y
s N
BROER- B8
S J

[OOBIZ& B RT7Y > hialf

Y [OOBIZ& B RT7Y V5 WNFH

[ OOBT—% M#%{E }

Y

[B—=HLTINA RS RTY > TRk

[V E—k TN RADDSRTY V5 Btk
\ 4

[ N7 VT DEKR } [ RT) 2 T ERNDIEE ]

Y

[ RTVUTA YR DEHE }

\ 4

HRAPIC T BEIMIZERE hd FIE .
4 ‘V 2\
R7YVUGTDET

B91 7I)r—2a3vTORTYYVITDFIE
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911 RFZYUTNFA—BFEE

RT7Y T EBRIBT BRI E— R TNARERBT BNTA—FERELET, RTY LTINS A4
DEFEFLUTOAPIHZEYITVWET, RT7Y VT OBERIISRT Y DT IR A—R2EEDAPI Z3—)LL
TLZ&LY,

R _BLE_GAP_SetPairingParams

R_BLE_ABS_Init

BRETEIRTYUTINGA—=Z[ZDWVWTRITIZRLET, FNNTA—EZDHREDAHBIZDOWLWTUETE
BALEY,

9.1

R_BLE_GAP_SetPairing

RTZVITINGA—4

R_BLE_ABS_lnit Bl QE for BLE DT 7+ )L b

1. AHh#kE iocap

Params

INT A— st_ble_abs_pairing_para st_ble_gap_pairing_para
SEER _t

iocap

BLE_GAP_IOCAP_DISPLAY_
ONLY(0x00)

BLE_GAP_IOCAP_DISPLAY_
YESNO(0x01)

BLE_GAP_IOCAP_KEYBOARD_
ONLY(0x02)

BLE_GAP_IOCAP_NOINPUT_
NOOUTPUT(0x03)

BLE_GAP_IOCAP_KEYBOARD_
DISPLAY(0x04)

R_BLE_ABS_Init

BLE_GAP_IOCAP_NOINPUT_NOOUTPU
T(0x03)

2.MITM RT3 > mitm
DER

mitm

BLE_GAP_SEC_MITM_BEST_
EFFORT(0x00)

BLE_GAP_SEC_MITM_STRICT(0x01
)

BLE_GAP_SEC_MITM_BEST_EFFORT(0
x00)

NTA=RTL
BLE_GAP_BONDING(Ox
o1)=EE

3. RUT o VT DEME

bonding

BLE_GAP_BONDING_NONE(0x00)

BLE_GAP_BONDING(0x01)

BLE_GAP_BONDING(0x01)

4. Sk BRY A INTA=BTZL
#goy4X | X 16 IZEE

wINYA max_key_size
=

5 R7Y BEfY 5 loc_key_dist
VTR | 8

TEHRDA

147

[k rem_key_dist
2958

6. Key Press Notification
DY R—k BLE_GAP_SC_KEY_
PRESS_NTF_NOT_SPR
T(0x00)I=

EIE

NOT_SPRT(0x00)

BLE_GAP_SC_KEY_PRESS_NTF_S
PRT(0x01)

max_key_size 7~16 16

min_key_size 16

loc_key_dist O(BZEEMLAL) BLE_GAP_KEY_DIST_ENCKEY(0x01)
BLE_GAP_KEY_DIST_ENCKEY(0x01
)

rem_key_dist BLE_GAP_KEY_DIST_IDKEY(0x02) 0
BLE_GAP_KEY_DIST_SIGNKEY(0x0
4)

NS A—=2TL key_notf BLE_GAP_SC_KEY_PRESS_NTF_ BLE_GAP_SC_KEY_PRESS_NTF_NOT_

SPRT(0x00)

7. LE Secure
Connections DER

sec_conn_only

sec_conn_only

BLE_GAP_SC_BEST_
EFFORT(0x00)

BLE_GAP_SC_STRICT(0x01)

BLE_GAP_SC_BEST_EFFORT(0x00)

RO1AN5504JJ0130 Rev.1.30
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1. AHhtkee
A—AIITINA DY R— T HANHERE(R 9.2) & HOBEEE(R 9.3)M L A NIHEEEZE R 9.4 D/NT A —
STHELEY.

&9.2 ANHee

ANHRE 5t BA

No input "Yes", "No"# R ANFEMNEL
Yes / No "Yes", "NO"&RT ANFEEHR—
Keyboard O0MD 9 ETHOHIEL"Yes", "NO"ZTRT ANFEREZYHR—F

& 9.3 HAteE

No output 6 HIDHEERTT DFEMNGTL
Numeric output 6 HDBIEEZRRT HAFEEYHR—

& 94 AHH#ee

No output Numeric output
No input NolnputNoOutput DisplayOnly
BLE_GAP_IOCAP_NOINPUT_NOOUTPUT(0x03) | BLE_GAP_IOCAP_DISPLAY_ ONLY(0x00)
Yes / No NolnputNoOutput DisplayYesNo
BLE_GAP_IOCAP_NOINPUT_NOOUTPUT(0x03) | BLE_GAP_IOCAP_DISPLAY_YESNO(0x01)
Keyboard KeyboardOnly KeyboardDisplay
BLE_GAP_IOCAP_KEYBOARD_ONLY(0x02) BLE_GAP_IOCAP_KEYBOARD_DISPLAY(0x04)

2. MITM(man-in-the-middle) 7B 54 & 3 VDEXR
MITMIZ® G 2T 0TI a3V EERTINESISNERISDNSTA—FTHEELET,

£95 MITMZ7BTo>ay

MITM FAT9 23> | R7YVGINGA—ZICEET BHIE
HFIC&E BLE_GAP_SEC_MITM_BEST_EFFORT(0x00)
INE BLE_GAP_SEC_MITM_STRICT(0x01)

MITM 7059 aohNEMNELDZE=OIZIE,. 1916 RF7YUHT AUy FOEH] OFIET Just
Works ISNNDRT Y G Ay RTRT7Y VT ERTTIRELRAHYET, MITM AT 3V ERBE
IZEEFE L. WT/N1 ADAHAEREN K 9.13 D Just Works £ B &S GHAEHLEIZHE =158, R7
) TIFKBRLET,

[BP] LE Secure Connections MiHFE. MITMARFT Y U5 B IN-IRBREES T HuEEZET
SHEHBEHIZ. AD. EAH. FHIF00B A D XLEZEFRLTREEINERTY T EYR—FT
BTINA ADZRETEHRLET,

3. RoT4UIDEE
A—ALTNRAANRUT A VT EFTINEINERIGDINTA—LTIEELET,
RoTA4oTI2D0WTIE 192 Ry T a1 #58BIFEELN,

®96 KT TDEM

RoT4 T DER RT7YVUGINSA—RIZRET HIE
L BLE_GAP_BONDING_NONE(0x00)

HhY BLE_GAP_BONDING(0x01)

R BLE_ABS_InitDiF&. RoT4 I DREIEL THY I ICEAESIAET,
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4. BELEROYIX

YR—rFIBEEROEKR. RNV AXET7-16 /34 bFASBIRLET, BEILROY A XHNRERE
BY, VE-—FTNRAZANLTIVERAETENLE VL SIS, BRYAXF16 /11 FEHEETH L &R
LEY,

R_BLE_ABS_Init ®i5&. HR— I SESILBOREKXIT 16 /31 MBEEESNET,

[BP] BEBibEniz ) 9 ZTIL— b7+ —R#EY)KEHILRET H-HITRRKOIY FOE—(16 F4
JTYRICERETHEFHELET,

5. R7PVIITRBYDBDE14T
N7V ITHICRAT SREETERET IROIA TERITONSA—LTHELET.

®97 BOEAT

B4 T NT7 VY GINGA—RIZERET BB
LTK, EDIV, Rand BLE_GAP_KEY_DIST_ENCKEY(0x01)
IRK, Identity Address BLE_GAP_KEY_DIST_IDKEY(0x02)
CSRK BLE_GAP_KEY_DIST_SIGNKEY(0x04)

6. Key Press Notification M4 7HR— k

Key Press Notification & 19.1.6 X715 Ay FOEM] OFIET Passkey Entry hERESNI-BE
IZEHN S#EETT, Key Press Notification 4 /R— k3 5354, T/34 XA Passkey Entry TXF—A AT
BEEFIZUE—FTNARICARY MBHMLET, COBEDYR—FE4KRIBDNSTA—FTHELE
ER

% 9.8 Key Press Notification ®HHR— k

Key Press Notification D+ 7R— k RPYITINSA—RIZKRET BIE
7L BLE_GAP_SC_KEY PRESS_NTF_NOT SPRT(0x00)
HY BLE_GAP_SC_KEY_PRESS_NTF_SPRT(0x01)

R _BLE_ABS_Init ®i5%& . Key Press Notification dH7/R— k& T2 L] ICEEShET,

7. LE Secure Connections M ZE3k
LE Secure Connections TOHRTFT YT EFT5NEINERIIDINTA—LF THEELET,

%= 9.9 Secure Connections Only M ZE 3k

Secure Connections Only D& R RPVYIGINGA—RIZE/RET DIE
HHFITIKTEF BLE_GAP_SC BEST_EFFORT(0x00)
HY BLE_GAP_SC_STRICT(0x01)

BLE_GAP_SC_STRICT ##&8% L T LE legacy pairing Btk L =155
BLE_ERR SMP_LE_AUTH_REQ_NOT_MET(0x2003)A' BLE_GAP_EVENT_PAIRING_COMP 4 XY +M
result CEMINET,

LIFIZ R_BLE_GAP_SetPairingParams IZ& 2R T7 ) DT NS A—FBEDH Y TILERLET,
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st_ble_gap pairing_param_t pairing_param = {

.iocap = BLE_GAP_IOCAP_NOINPUT_NOOUTPUT,
.mitm = BLE_GAP_SEC_MITM_BEST_EFFORT,
.bonding = BLE_GAP_BONDING,

.max_key size = 16,

.min_key size = 16,

.loc_key _dist = BLE_GAP_KEY_DIST_ENCKEY | BLE_GAP_KEY_DIST_IDKEY,
.rem_key_dist = BLE_GAP_KEY_DIST_ENCKEY | BLE_GAP_KEY_DIST_IDKEY,
.key_notf = BLE_GAP_SC_KEY_PRESS_NTF_NOT_SPRT,
.sec_conn_only = BLE_GAP_SC_BEST_EFFORT,

s

R_BLE_GAP_SetPairingParams(&pairing_param);

O— K91 RFPYUGIRSA—EHREDHTIL
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9.1.2 BROAERL - &%

[9.1.7 0% TEHT S IRK & CSRK #4M LET, R BLE_VS GetRand [Z& Y 4R L 1= 16 /3
14 FDEHZE IRK, CSRK & LTHERAT A EMNARETT, £ LT=#I1EE 9.10 D API [Z& Y. Bluetooth
LE Protocol Stack &8 L E9 .

910 EOEEXIZFERT S API

B2 BEICERAT S AP

IRK, Identity Address R_BLE_ABS_SetLocPrivacy™ or
R BLE GAP_SetLocldInfo

CSRK R BLE GAP_SetLocCsrk

"1 R_BLE_ABS_SetLocPrivacy I& IRK Ak - &% 1TL>,
Identity Address IXIR7E{# A H D Public Address
F -1, Static Address #FHLE T,

BOER - BHROY U TILEUTIZRLET,

/* HBEE */

/* IRK generation */
R_BLE_VS_GetRand(0x10);
/* HEg */

/* Vendor Specific Callback function */
void vscb(uintl6_t event_type, ble_status_t result,
st_ble_vs_evt_data_t * p_event_data)

{
/* BB */
case BLE_VS_EVENT_GET_RAND
{
st_ble_vs_get_rand_comp_evt_t * p_rand_param;
p_rand_param = (st_ble_vs_get rand_comp_evt_t *)p_event_data->p_param;
/* register local IRK and identity address */
R_BLE_GAP_SetLocIdInfo(&loc_bd_addr, p_rand_param);
} break;
/* BEg */
}

a—F92 BROLR-BROYUTIIL

7 71 sr—< 3 > H RPA(Resolvable Privacy Address) & {#H7 LMES . IRK DA - BHIIHEHY F
A, BENET—2DEZEEXTHENEA, CSRKDAER - ZEEFIIVESH Y FE A, LTK(LE legacy
pairing MHB &L EDIV, Rand E)IEIHEICHE LTI O FaLR B YV BITERESWhETDODTT T r—
LaITER - EREIVLEHYFEFEA,

[BP] LE legacy pairing TXT7 YT EN=TNA AT EINET—FIZIZEDIV AEENTVET,
EDIVIEHEDTNA ARTZIZCH LT—ETHIZHTSAR— 7 FLREZFEALTWSEE
EDIVE#FERALTRT7 YT EIN=TNA ROBEHNAEEICKEY 3, REANGEHEH CLOIZE
BRI TS RBISH LOART YL TIRY T4 VU %ML L TEDIV 2E# 95 2 EMHES AT
L\i_g-o

9.1.3 OOB(Out of band)T—42 D& Z1{E

A—AILT/INA R E ) E— T3 M ED Bluetooth LIS DBIEFER(OOB) DA, R7U VY
AT—2%00B CTERIET A LMNAEETT, X7 VY HT—42IL confirm value(16 /34 k), random
value(16 /31 F)TT, OOB TRT7Z Y VT HT5=BICIER 9.1 DEBE2FH-TRENHY EI, AlEER
BE. R7YVUITRAT—2 IFBRICERIELET,
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#Z9.11 OOB TRF7YUITH#ITS5-ODEH

R7)o9 Fét OOB TRT7YLTET51=bDEHE
LE Secure Connections EELMDTINAAN O0B TEELI-T—2535—ADTNAANRIETES,
LE legacy pairing T /A1 RAH O0B TT—AEEZIETED,

JE—RTNARADB 00BICKYRTYVITHT—2 %325 L1-15A. R_BLE_GAP_SetRemOobData
I2&Y. UE—FTNARDT FLREZET—RAEEZBHRLET, ChIZKY, RT7YITIGTA—EK
B OOB TT—A2 #ZETERIEEVE—FTAARIZEAMLET,

A—AILTNA XN O0B IZ&kY F—2 %#ET S15E. R_BLE_GAP_CreateScOobData & 3—JL L&
9, 2D API (X SMP {£#2%¢ o T confirm value(16 /N4 k), random value(16 /N MZERK L ET ., T—
RERMNTTT SE. BLE_GAP_EVENT _SC OOB_CREATE_COMP 4 Ry FAY@HSNET, ARLT-
T—R%O00B THE—FTNARIZEELET,

[BP] OOB TXi#and TK(Temporary Key)DIRAL Y rAE—[F 128 Ev T MITM HEIZX L TR
ML HY £9 . LE legacy pairing #HR— b3 2BEAHLHEE. O0B A H =X LDHYFR— kA
HRINATLET,

914 RF7YUITDER
A—ALTNRAZAMBRT YV TEBERT HHEEUTOVNTAND APIHIZEYITLET,
R_BLE_ABS_StartAuth
R_BLE_GAP_StartPairing

ESAPIEEV RS, RYTISIIDOEELTELEIA—ILT BT ENTRETT,

915 RT7YITERADGE
JE—FTNARANERT Y DTEREZELIZES.
BLE_GAP_EVENT_PAIRING_REQ
ARV FABHENET,

CDARNUMIRLT, LTDOAPI TIHEERLET,
R_BLE_GAP_ReplyPairing

RT7VDTERANDGEDY V> TILELUTITRLET,

/* GAP Callback */
void gap_cb(uintl6_t event_type, ble_status_t event_result, st_ble_evt_data_t * p_event_data)

/* BEE */
case BLE_GAP_EVENT_PAIRING REQ :
{
st_ble_gap_pairing_info_evt_t * p_param;
p_param = (st_ble_gap_pairing_info_evt_t *)p_event_data->p_param;
R_BLE_GAP_ReplyPairing(p_param->conn_hdl, BLE_GAP_PAIRING_ACCEPT);
}
break;
/* BEE */

A— K93 RFYVITERADLEDH T

#ERIE API AEMIZE > T B354 . BLE_GAP_EVENT PAIRING_REQ 4 R> kT,
R_BLE_GAP_ReplyPairing #3—/L L. BEMIZRT7 Y UV BEERLET,
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916 RTFTUUT Ay FDOEE

R7VVIRE. T RPIVVTERADBEICE 2T, A—ALTNAREYE— FTHNAREFER
TIDITRSGA—BERBLES, NTA—ERMBE. RINZOVTIDORT 2T Ay FAERS
. BTRARATEESNET,

£912 R7YLVGAYY K

RFTYIGAYY R MITM Ja54> 3>
00B ERTICERIE LT OOB T—4 #{# > T Bluetooth LE | H%)

Protocol Stack R CUENTTHhN b=, 7TV H4r—3
DETRBEITSICEEBY FHA,

Passkey Entry —HDTINA RAH, 6 HTDHEERRL., Eop)
L53—ADTNA AN, RERSNEHEEAALET,

Numeric Comparison WMADTINA RIZ6HDHEEZRRLET, a3
RRINEBENRLTHEINESINZAALET,

Just Works BEMICRT YOI THhEE0. 7T)5r—2a>ET | Y9

WEBETSCLEFHYFEEA,

TED1BIZH LT, R7YUT AV Y FARFEVET,

1. R7 Y 2 JHIEHETIZ O0B T—4 DEZEMNTHNI-HE, O0BABIRENFET,

2. OOB LUSMAGEIRE ., MT/NA ZAHAMTM TAT75 23 VEERLAGEWMES. Just Works ANEIRES h
F¥9.

3. OOB LISMAEIRE N, EBLM. HAWIETNA AN MTM FBTI 23 VEERT HIHE. &
9ABITHL T, RT VT AV RABERENFET,

F9.13 RT7YLIT AV Y FOER

DisplayOnly DisplayYesNo KeyboardOnly | NolnputNoOutput KeyboardDisplay

RIY7z3)L

DisplayOnly Just Works Just Works Passkey Entry Just Works Passkey Entry
DisplayYesNo Just Works Just Works Passkey Entry Just Works Passkey Entry
(LE legacy pairing) (LE legacy pairing)
Numeric Comparison Numeric Comparison
(LE Secure (LE Secure
Connections) Connections)
KeyboardOnly Passkey Passkey Entry Passkey Entry Just Works Passkey Entry
Entry
NolnputNoOutput Just Works Just Works Just Works Just Works Just Works
KeyboardDisplay Passkey Passkey Entry Passkey Entry Just Works Passkey Entry
Entry (LE legacy pairing) (LE legacy pairing)
Numeric Comparison Numeric Comparison
(LE Secure (LE Secure
Connections) Connections)
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BIRSNERTYUTAY Y FIZEY, ARV MEREICERT S APINELZY ET,

® JustWorks, OOB
BHENBAR b, APl TOREIIDBEHY FEA,

® Passkey Entry

[A 3480
BLE_GAP_EVENT_PASSKEY _ENTRY REQ A/ XY FrTHIEODAANNEREINET, COMRV +EF
EL. UE—FTNARIZHENKR TSNz, 7TVT—3VICT,
R_BLE_GAP_ReplyPasskeyEntry [CRRENI=HEEZ/NTA—FELTHEELET, IV R4 U8
BETIL. "gap auth passkey xxxxxx(6 #7D passkey)’ #AHhd 5 & T,
R_BLE_GAP_ReplyPasskeyEntry T BLE_GAP_EVENT_PASSKEY _ENTRY REQ A/ XY MZET %
CENTFRETY,

758, Key Press Notification DHR—b%& THY | (F 9.8)IZHRE LGS, BUEANBIC
R_BLE_GAP_NotifyKeyPress [C& Y, VE—FTNAA RIZEDE S BANZTo=-OMEFRHMLET,

BN
BLE_GAP_EVENT_PASSKEY DISPLAY REQ 4 XY F CHIENRRHPERINES, COARY %
RELEZL. ARV FTEMEINEZREZRTLET, AT RS UBENEHLGEE. 32— 1L
(6 HTD 10 EHARTEINET, JE— bT/3A RH Key Press Notification DH7R— H3HSI54E.
BLE_GAP_EVENT_KEY_PRESS NTF 4 RY hTAAN SN EF—DEBRNAEONTEET, YE—FF
NAZADBEANDNTETTEHE. RORTYTIZEHAFET,

® Numeric Comparison

BLE_GAP_EVENT_NUM_COMP_REQ AR FTH—AILTNAREN)E—FTNA XRDFIEDTER
NEREINET, COMRUEERZELEL, ARV FTEMEINEHEEZRTLET, VE—FTN
AANKERTLTVWAHIEZHERL. —BLTWLWBAHMESHDHER%E R BLE_GAP_ReplyNumComp IZT
EELFET,

(BP] OOBLUSNADRT YT AV Yy REFATIEE. BEDEF1UTAVRIFRRETSA41NV YR
INFET D EEZUXUIATY FA—HFICBHMTEHZEFEFa T4 VRIERET 413
VDR EERTH5LETERTY,

9.1.7 BOXH
RT7YUGTAYY FOUBRARTT EE, MT/NANA ADNBORBEETVET, BRBOFNIZY E— TN
AREDARY L a3 UHEEI{LEn, BLE_GAP_EVENT ENC CHG A Ry FTEHENET,
JE—FTNA A DENERENSE. BLE_ GAP_EVENT PEER_KEY INFO 4/ R ML YBHE
NET, SO FTEHENEZBOREFEIZDOVWTIE, 1921 UE—FTFNAARADBEDREFI 288
CFEEELY,

O—AILTNA ZADFEOEMMNEREIN S E, BLE_GAP_EVENT EX KEY REQ A XY Mk Y@EEN S
hET, DAY M LT, R BLE_GAP_ReplyExKeyInfoReq TIEE L FE T, TiCITEOBEHERA
DISEDY > TIVERLET,

/* GAP Callback */
void gap_cb(uintl6e_t event_type, ble_status_t event_result, st_ble evt data_t * p_event_data)

/* HBE */
case BLE_GAP_EVENT_EX_KEY_REQ :
{
st_ble_gap_conn_hdl_evt_t * p_param;
p_param = (st_ble_gap conn_hdl_evt_t *)p_event_data->p_param;
R_BLE_GAP_ReplyExKeyInfoReq(p_param->conn_hdl);
}
break;
/* BB/

a— K94 BROBEBAMERADEEDHTIL
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MR API DE#THE. BLE_GAP_EVENT EX KEY REQA/ XY MZT,
R_BLE_GAP_ReplyExKeyInfoReq Za3—/L L. BEIMICROEMERIIH LT, BEEZRLET,

918 RF7YVIDET

R7YUIMETEHE. BLE_GAP_EVENT PAIRING_COMP 4 R hASEEIZNET, RT7 YU TA
MWTBHE. SDA A2 hD result [£ BLE_SUCCESS(0x0000)& 2 Y 4, ZRLUNDEIERT V5T D
KBERLET,

0 LUAICRT Y VITNET Liah 211581,
result: BLE_ERR_SMP_LE_TO(0x2011)
NEMEINET, RTPUVUTEPYELTLESL,

)E—FTNARIZET IR T 4 VT BEHRA RN T-H Resolving List IZIEHRATZ > TULNDIGE.

result: BLE_ERR_SMP_LE_DHKEY_CHECK_FAIL(0x200B)

MNEBHENFET ., R_BLE_GAP_ConfRslvList()IZ& Y . Resolving List N5 £ Z DT /31 RIZET 51EHR%E
Bl LT EEL,

ROTA4 VT BERPEDODNTHEELERTEEN>HE.
result: BLE_ERR_SMP_LE_LOC_KEY_MISSING(0x2014)
NEBHMEINFET, 931 BEELREKR] Z8BLTLEZEL,

[BP] X7V UITFIENAKBLIzHZEE. ARCLYE—F7 FLRAEDBTRORT Y U &RET 5 F THE
FfRERAT 2RENHY ET, FRERERT U VI FIROXKZREYIRYT Z LIRS
MLFET (EAFEERIERICE>TELGYET), FHEROEARL. RBENENRLGLHF—
EEALTRTUVIFIRERYBRLEAIT T SENEZETESEET,
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92 RyT42YT

RoTATERTYVTIZEYRBLERBZTNNA RIZRELES, RoTao2TI2&Y, R7YLT
FBHDTNAREBARI VI VT EREZIIRTY VT ETIDERGLLBYET, RoTa25&
Bluetooth LE Protocol Stack ~DEDHEEZEDFIEEZRK 9-2 [TRLET,

Bluetooth LE Protocol Stack®#Z &k
. J
Y
'd N\
O—AILTINLRAD
BOER

p Y
A—A LTI XD
RBRORE
Y
'd N\
R7Y 2T EE
. J
Y .
JE—F TINLRAD
BORE )
p Y
JE—FTINLRAD
RBIFHROREF
Y
'd N\
R7YVITET
. J
'd ‘r N\
Bluetooth LE Protocol Stack®#& T
. J
Y
'd N\

Bluetooth LE Protocol Stack®

HRAPI=T BBMICRHEE hD FIE N -
Bluetooth LE Protocol Stack(<

ke

~

92 RvT42TDFIR
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921 YE—FTNSARDBEORE
JDE—FTFNARADHEELT,
BLE_GAP_EVENT_PEER_KEY_INFO (0 &%0)
BLE_GAP_EVENT_PAIRING_COMP (B I&EHRD@4N)
ARV FTRIELIzT—42 % DataFlash [CRTFLET, TRICBORFEOY U TILERLET,

case BLE_GAP_EVENT_PAIRING_COMP :

{
if(BLE_SUCCESS == event_result)
{
st_ble gap_pairing_info_evt_t * p_param;
p_param = (st_ble_gap pairing_info_evt_t *)p_event_data->p_param;
/* p_param->auth_info%Data Flash(ZRET 53— R%EM */
}
}
break;

case BLE_GAP_EVENT_PEER_KEY_INFO :

{
st_ble_gap_peer_key_info_evt_t * p_param;
p_param = (st_ble_gap_peer_key_info_evt_t *)p_event_data->p_paranm;
/* p_param->key_ex_param#Data FlashlZfR7F9 52— FZEBM */

}

break;

21— K95 BORFEOHUIIL

ROTATEHD)E—LTNARADT FLRERRLIZLMESE. Resolving List IZH 1) E— b T/34A
A®D IRK & Identity Address & L T 2Ly,

HWMEAPI LX) T4 T—2EEBENEIDICH->TNSIGES.

BLE_GAP_EVENT PEER KEY_ INFO AR FTDY E— FF/31 ADH D Data Flash ~DIRTEE
BLE_GAP_EVENT_PAIRING_ COMP 4 XY kTD ) E— b T34 ADHEEHRD Data Flash ~DREFILE
FMIZiTHhhET,

HWRAPI £z, £Xa )T T—2EEBNEDLHIBE. VE— TS AR EBERISIEEBMICEEF
ShFEEA,

RoT 4 VTEHR() E— F T/ ADOH)IE RAM & DataFlash [CRESNES ., RAMDARUT 4 U5 tE
#R(% BLE_CFG_RF_CONN_MAX D#¥FEFTRET S EMNTEFET, DataFlash DR T 1 »J1EHRIT
BLE_CFG_NUM BOND O#ETHRET A ENTEET, AT VF LIzIERICEMEN, RoTa >
TJHOLERERBZ TR T4 VT ETo1256. UTOAHTHIBRL., LEZZTVET,

® RAMEDARYUT 4 VHRBRIFB\EIRI P avhTHMEREEVWRY T4 VI EHRHN S
BEMICHIBRENET,

® DataFlash LR T 4 VO ERITaIRY L3 VIREBICERGEKREHEVWRY T« VT E#HRM S
BEMICHIBRENET,

RoTA4 VI BEREEBHTHRLEWESIZTBIZIE, FEITETNNSARAUNEDRYT 4 VT OFET
BRUTA VIR EBIE-RUT A% LEVWKSICTTIr—2 a3V TEETIRENHYET, HlZ
X, RoTa VT LEVE—FTNASMRUNEERE LLBEWNMESIE 1925 ROT 4 v J%D)E— T/
ADTAIER) T DESHEHRITAL MR NEFES-BELAEMTT, Fi=.
BLE_CFG_RF_CONN_MAX & BLE_CFG_NUM_BOND [ZRIL#MNDF LT 2R T4 v T#+1 28ET
HTLEWRELET,

FETBHRUT 14 7 2(BLE_CFG_RF_CONN_MAX=3, BLE_CFG_NUM_BOND=3)D154& Dl %X
9-3, 94ICRLET, EEMAIEIARFTERRLTVET,
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Ry Ta VT IER

Ry Tq o JER

EARTRHRRAM) (RAM) (DataFlash)
i Bk (7731 RA) KRY T4 VT (T RA) 1R <«— old
(F734 ZA)
R i fiR 1
RS 97, fR1R l€—— new
(&-‘71)4 /];\7) B (T3 RA) R T1 VT FH(T131 RA) Ry Ta VT FEH(T I RA) <«— old
T\
RiEST i R
R 27X fiR 1 [ €—— new
iR 6 (T30 RA) Ry Foa UG FH TN RA) Ry Fq U FHTINMA RA)  |¢— old
(7734 ZB)
& (T/31 AB) KR T4 2T (T L AB) R
E3i 1 34 304 —— new
(&? I‘{r ¥ ’7; 1l (/34 RA) Ry T4 VT EHRTNARA) | RO Ta DT ERTIRARA) [ old
T\ B
% (T/°1 AB) Ry T4 VT EH(T /34 XB) Ry T4 2T EH(TI3L XB)
KR i R €«—— new
e B (T34 RA) R Foq DT FHRFENARA) | Ry Fr VT FEHF A RA) |« old
(F73 1 ZC)
i (T/81 XB) R T4 2T EH(T 184 AB) Ry Tq 2T FEH(T 8L XB)
B (/314 X0) KRV T4 2 (F34 XC) Rk <— new
WA 1B (T3 ZA) Ry Foq DT FEHRFNARA) | RYTq VT FEH(F N RA)  |[€«— old
(T34 ZC)
¥# (FT/81 ZAB) Ry T4 VT EH(T 184 AB) Ry T4 VT FH T84 AB)
BH (T/8 1 R0) R Ta VT FEH(T 34 XC) R T4 VT FEH(TINM RC) |[€— new

KFETEIRYTA VI HEDEBATZRY T VT I2& > THEMELS

9-3 RAM, DataFlash AD AR T 4 T 1EHROEE(1)
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i

(7731 AB)

R
(7731 2D)

Il
(7731 2D)

b3
(T 731 ZD)

R7Y25
(T 734 ZD)

B

Ry T4 TR

Ry T4 TR

ERERRAM) (RAM) (DataFlash)
BTN RA) Ry Foa VT HEH(T I ZA) Ry T4 VT EHT L RA) |« old

K Ry Ta T FEH(T 134 XB) Ry Ta VT EH(T 134 XB)

BH(T /A R0) RY T4 VTEHTIARC) | R T VT EHTINARC)  |[€—— new

BTN RA) Ry Foa VT HEHT I ZA) Ry T4 VT EHT L ZA) |« old

8 (7 /31 2 0) Ry T4 D TFEH(TINARC) | Ry Ta VT EH (T8 XB)

#8(7 /31 D) KRV T4 T (T34 ZD) Ry Fq 2T HEHT M RC)  |[€—— new
XHETDHTINARDRY T4 VT ERVBETHIRE 1D

BT RA) Ry Ta VT FEH(T 18 RA) Ry T4 v TEH(TIMRA) [« old

BT /31 R0) Ry Fa VTFEHTNRARC) | R T VT EH(T 13 RB)

Rkt R Ry Tq VT FEHTINM XC)  [€«—— new
BE(T /80 RA) R Toa VT EHT NS RA) Ry Fq VT EHT A ZA) [« old
(T /M R0) Ry Ta VT FEHT N ZC) Ry Ta v T FEH(T N ZB)

EH:(T/31 D) FKRY T4 25 (F/34 XD) Ry Tq VT EH(TINA XC) [€—— new
BEHT N RA) Ry T D ITERTRARA) | R Tq VT HEH(TINMAB) |« od
(T /31 RC) Ry Tq v T FEHT 18 XC) Ry T4 2 JEH(T 34 R0)
(T /31 RD) R T4 D TEH(TNAAD) | R Foq T HEH(TINA AD) | €—— new
KEETHRY T VT BEDEBAT-RY T4 JI2&o T
DataFlash® &b &TLVRY T4 U JEHRT /31 AADHEIBRE hd

R R T4 DT FEHFINAAB) | RO Fq VT FEH(TINAZB) |[€«— old

ESi30] Ry T4 T FEHT M XC) Ry T4 T FEHT M XC)

FHERE Ry T4 VT HEH(T I D) Ry T4 VT EHTINA D)  |[€—— new

XBEEEICKLY DataFlashDRY T4 U T ERARAMDARY T4 VT ERICIE—S b

9-4 RAM, DataFlash ARDR T 1 VT EHRD EE(2)
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9.21.1 RAM DR T 4 VT &R
RAM DR YT 4 U IERITEFIEREF CEETEREIND O, R7PYVY - RoTa T LEWNE
BTHIARY LI VHTEEL, RIHVRYT 4 VY EERNSBETHIR SN, BRENET,
BIBREN=-RAMDARUT 4 VI EREBRET SAEIF. 1923 BRELEBOBRTE] £ °BE
IAN

9.2.1.2 DataFlash DR T 4 V&R

BLE_ CFG_NUM _BOND O#ZBATHRET S L. axo P a VREICEELEL., Rba0WARY T 2T
EREEHTHRLTHLLVARLUTF A o ERELEEZLET, K93, K945 SBIEEN,
DataFlash DR T 4 VO BHREBFTHIBRLAEWE S (ZTBIZIK, RoT a4 VI BREHBRLTHLORT
Joh - RoF 4594 5%, BLE_ CFG_NUM BOND O ERBRZHEVESICF TYUr—avTRYT 4
VIHEEBTOIDENHYET., RoT4 VU EROEIBRAEIE 19.24 RELE-BOHIR) 2 ZS5EL<
rEEL,
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922 O—AILTNAADRDREF

B—ALTNA AN T4 N BEEESHEIT,
R _BLE_GAP_SetLocldInfo
R _BLE_ABS_SetLocPrivacy
THE L1= IRK & Identity Address ZR7EFT 2 HENHY FT,
A—AILTNA ANEBRGFET -2 DEZELTIHEIL.
R _BLE_GAP_SetLocCsrk
THEEL-CSRK ZRETIVENHYFET,

X2V T4 T—REENFILIGEEE. (443 O—HAILTNHNAI ZAOROREF] D
R_BLE_SECD_WriteLoclInfo %f# 5 Z & T Data Flash IZ IRK & CSRK Z&R%E T 5 Z EMNARET T,

HEAPI LX) T T—2EENEMLIEZES. R_BLE_ABS_SetLocPrivacy THRK L 1z IRK [
R_BLE_SECD_WriteLocInfo [Z& Y. Data Flash ~BEIMICREFINET,

923 HRELM-BOHERKRTE

Bluetooth LE Protocol Stack # B#eEI ¢ i5&. T/\1 RICRFL-H#%

R_BLE_GAP_SetBondinfo

IZ& Y. Bluetooth LE Protocol Stack [CEHRET H2HENHY FI,

HEAPI LX) T4 T—2BEENEHNDIEA. Bluetooth LE Protocol Stack DB ICEHENRIICREE
BRELET,

ROTATEAD)E—ETNARADT FLRERRLIZLMESE. Resolving List IZH 1) E— b T/341
A®M IRK & Identity Address B &R L TS LY,

924 RFRELE-BEOAIR

DE—rTNARBDRYT 14 VT ERMEIBRENI-HEE. R_BLE_GAP_DeleteBondInfo M5 2 513k
Dremote [C& 2T, BIFXETZ2A—HILTNA RBIORY T« VJER(VE—FTNNARADEFXY)
TA4T—2)LAEIBRLTLEZEL,

BERRICO—ALTNARBDRT 4 VTBEHR(VE— T NS RADEF2) T4 T—2)2HKRT 558
LTRIETDVE—FTNARBOR T4 DT EREHIBRLTSZEL,

—HDHZHIBRTDE, EX1UTAHENMERATELGCLGY ., TEODLILREMNRELFET,

o |LTKA%kbNd=htXxa )T EHLELTHESIENRESA TS GATT H—ERIZ
TOERATEGRLRYET,

® IRKAKONDZIZHOUE—FTNARADT FLRABRATELGLCHY, UE—FTHNARD
Identity Address Z{EA L z#EEN TE LRV FET,

RX2BW TNWNARENVE—FTNARADELLN—ADKRUT 1« VI EREZHIBRLIESIZ, BIBRALE
ERBRUT 4 v IERERI5ITRLET,
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RX23W 5 /31 ZA (address A) Bluetooth LE 5 /341 B (address B)
A—ALTFNRAADEF21) T4 T—4 A—ALTNRAADEF21) T4 T—4
Local IRK Local IRK
Local Identity Address Local Identity Address
Local CSRK 2 LocalCSRK
JE—rTNARDEX2) T4 T—421 JE—F FTNRARADEF2) T4 T—41
[ Remote Address = address A ]

JE—FTNARADEF2) T4 T—452 LTK
fmmm e EDIV and Rand =

Remote IRK
LTK Remote Identity Address
EDIV and Rand
£ Remote CSRK
Remote IRK
Remote Identity Address JE—F FHRLADEF2Y T4 T—42
""""" Remote CSRK
JE—FTNRNARDEF2) T4 T—43 JE—FTNRARDEF2) T4 T—43
JDE—FTNARDEF2) T4 T—4X JE—F TNRARDEF2) T4 T—2Y
X=BLE_CFG_NUM_BOND Y=RY T4 O THDO LR

TN RA BNEREL T S8R IX AR
TINA B WNERL -BIESETRLET,

9-5 —ADT/INA AAHIRR LI-5EICHIRABELGR LT « VT 1ER

ROTATEHD)E—ETNARADT FLREFERLTULHE. Resolving List 3 1) E— kT
/N1 2D IRK & Identity Address ZHIBR L TL &0y,

925 RUTAVITED)VE—FRTFNLAADITANLE) VY

ROT 4 TEHD)E—bTNAREDHER - BELIZWMEE. RTA FURXKMIUYE—FTNAR
® ldentity Address &8 L T Z& LY, FRTA R R RIZIE, Allfeatures 54 75 ) #ERT 5158(% 4
B F T. Balance, Compact 54 75 ) AT EHEEIE8EEFTHDT7 FLREZERTEET., RITA LY
ARDFERAAEIZOVNTIE, RYTzIILDFEIF, 5212&E 551, £ FIIILDHEF, 641 & 7.1.1
ETSHBRESL,

BEHBFICEERTA PR CADYE— TS RADT FLADBEEZEIDBELERYFET,
RELEZBZHRLIEZEE. R7A PUR LB YE—FTNLRADT FLRZHIBRLTLEZELY,
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9.3 HEE1t
Bluetooth TIXZEET 5/ 9y FOESIEIZE Y X a7 HEENTRRELZY EFT,
RPYUTRTRIZVE—FTNAAREBARI VA VTEREZITITONBESRIEIRT) VI TRIEL
-#EFEALET,

[BP] BEBIEDFIEN KB LI-HZE. TOXRKMERET L EPFNDOFERTERT 2LELLGNTLCES
Lo FEHEDI-HICREMDENA T I VI YBZ S LITRERICE>TEEFLWMERICHY
FT., EORBTHARICIREENEE LEBECREYBRLORTEELTTIVEALELSELT
WARREHEIERARETT,

9.3.1 EESLEX

FHIIRTYLY, RoTa 09 %&Fo%. VE— TS RIZEBARI V3T BEEcO0—hILT
NAZADBETROVWTNHOD AP IZKYBHSEOEREITVET, X1 7 xFJLIE Security Request. +
VRSV LL ENC REQIC& > THEBIEEXRLET,

R_BLE_ABS_StartAuth
R_BLE_GAP_StartEnc

ESEDRINIE,
BLE_GAP_EVENT_ENC_CHG
result: BLE_SUCCESS (0x0000)
ARV FTRHMLES,

JE—FTNARDERIZETIEH, RYTzSILALOBESEERICHIGELTLWEWEDOAHY 5,
ZDBZE. LD API Z#O—LLTEGEIC. RTUITHREBINDZERHY FET,

EEILERDS— D RIZDVTUTFIZRLET,

O—ALTFAA Z(EY RS S ORBEILER

(1)

Controller

[Encryption
from local Central]

A R_BLE &
PP Host Stack

)

Peripheral A
v

)

HIRAPI LTK exchanged
—_—
R_BLEAPI | | | | | | | |
>
R_BLE Event Link Established
€ -=-=--
at
[=) R_BLE_ABS_StartAuth() R_BLE_GAP_GetDevSecinfo()
HRAPIERE
R_BLE_GAP_StartEnc()
TRAPIREE B R BLE GAP_StartEnc()
HCI_LE_Start_Encryption
HCI_Command_Status
e - m e T e LL_ENC_REQ
LL_ENC_RSP
€ o ]
at
B S LA ThER LL_START_ENC_REQ
e oo T T
LL_START_ENC_RSP
LL_START_ENC_RSP
e e
HCI_Encryption_Change
BLE_GAP_EVENT_ENC_CHG Jemmmmmmmm e
Pyt S N
B S LR BB LL_REJECT_IND or
LL_REJECT_EXT_IND
€ cmmcmmemimeemeim T
BLE_GAP_EVENT_ENC_CHG
result : BLE_ERR_NOT_FOUND HCI_Encryption_Change
(0x000D) el ettt
L

-

K96 A—ALTNARA(EY FIIL)DLDESLERDS—7 2R

=

=
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A—AITNRAR(EY FZIL)DLBEBIEERT BHHNINZ. VE—FTNAR(RY T FIL)BRTERER Y

T4 UTER)EX-ZBEIE.
BLE_GAP_EVENT_ENC_CHG
result: BLE_ERR_NOT_FOUND(0x000D)
AR @SN, BEENKBRLET, ORI avE#FEInEITN, BELELELTIHEF

T4 BUHERBRESIN-H—ERIZTHIERATELLKRYET,
COFE. O—HILTNAR(EV FIW)ERDT 4 VB RZEHBRLTRTY VD IMLPRYETRHLEN

HYET,

A—ALTNAR(22 bZI)DLIEEILERT BFIC. A—ALTNAA X(E2 bI VDR T4 2T
FRERS=BAE. O—HILTNRAR(EY RSB RTY VTBERMSRB L TEELEERLET,
(2) B=ALTNAR(R)TTIIL)MbDESIEER

R_BLE &
App ABS API Host Stack Controller Central A

- H H H H H

HRAPI
—_—
LTK exchanged
R_BLE API | | | | | | | | | |
_—
R_BLE Event
€ ---- Link Established
W) R_BLE_ABS_StartAuth
_BLE_ABS_StartAuth() R_BLE_GAP_GetDevSecinfo()
HRAPIGE AR
BLE_GAP_EVENT_PAIRING_COMP R_BLE_GAP_StartPairin
Ry F1 VT KR result : BLE_ERR_SMP_LE_LOC_ —_ 90
h%E KEY_MISSING(ox2014) — f{ |

R_BLE_GAP_StartEnc()

HRAPIE R R_BLE_GAP_StartEnc()
ecurity request
LL_Data_Packet/ LL_Ack
LL_ENC_REQ
e e T ]
LL_ENC_RSP
HCI_LE_Long_Term_Key_Request
W), | BLE_GAP_EVENT_LTK REQ
HIRAPIE FAEF R,BLE,GAP,R eplyLtkReq()
| BLE_GAP_EVENT LTK REQ
BRAPIREAE | [ === === - === === m e
R,BLE,GAP,Rep\yLikReq()
an
HCI_LE_Long_Term_Key_Request_Reply
FE S LRI
HCI_C: d_Complet
BLE_GAP_EVENT_LTK_RSP_COMP PR oommand o . LL_START_ENC_REQ
S [
LL_START_ENC_RSP
e T T ]
LL_START_ENC_RSP
HCI_Encryption_Change
BLE_GAP_EVENT_ENC_CHG o .
D
5L S BB HCI_LE_Long_Term_Key_Request_
Negative_Reply
BLE_GAP_EVENT_LTK_RSP_COMP HCI_Command_Complete
leresponse =001~ _ | ___] le-mmmant P e LL_REJECT_IND

l97 A— 7J)LT/\4Z(’\'J7I7)L)75‘b0) %H:E;k@y TUR

A—AILTNAR(RY Tz FI)L)BEBLERTDHFNZ. A—ALTNAARY Tz IR T 1>
JEHREL->-IBEIE.

BLE_GAP_EVENT_PAIRING_COMP

result: BLE_ERR_SMP_LE_LOC_KEY_MISSING(0x2014)

AR MBS, BEELAKBLET, ORI aVEHEIAETS, BEILELELELT X2
DT A BEURRESNEY—ERICTIERTELRLLHBEYET,

ZOBE. VE—FTNAR(EVFIWV)BRDT 4 VI ERZEBRLTRTY VIO RYETHEN

HYET,
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A—AINTNA AR T T FII)MNBESEERT BHEINZ, VE— TN R (B IR T4 0T
BFREKRS-BEE, BSELERTEIERTI UV IALPYESATHESENMTONET,

9.3.2 EBS{EERADILE
EELERADEEEXA—ILIZE>TELEYET,
HRILEAPI ZFERALTLSEBE. BEFMIZYE—FTFNS RIZIHEZERLET,
EESILERADBED—FT VRIZDVWTUTIZRLET,

(1) YE—FTNRAR(EY FI)DLDBEEILERANDEE

R_BLE &

[Encryption
from remote Central]

RBLEAPI o [ LTK exchanged ]
R_BLE Event | | | | | | | |
«----
[ Link Established ]
LL_ENC_REQ
D
| . _HCLLE Long Term_Key Request LL_ENC_RSP
at ] BLE_GAP_EVENT_LTK_REQ
HRAPIE R === e m - A
R_BLE_GAP_ReplyLtkReq()
mgaPRpmes | BLECGAPEVENTITKREQ 1L ______l
R_BLE_GAP_ReplyLtkReq()
it
g HCI_LE Long Term Key Request Reply
BLE GAP_EVENT LTKRsPcomp | | | Lt HCl Command_Complete LL_START_ENC_REQ
e o oo N
LL_START_ENC_RSP
BES LR IhEF P Tt ]
LL_START_ENC_RSP
HCI_Encryption_Change
BLE_GAP_EVENT ENCCHG || | [
Pl () I
B SERRE HCI_LE_Long_Term_Key_Request_
Negative_Reply
BLE_GAP_EVENT_LTK_RSP_COMP HCI_Command_Complete
;9599"_59_10{01 __________ i R ) EEEEEE Seeeeaas e LL_REJECT_IND
. . o
.
H

9-8 UE—FTNAR(EZY FINLDOBESELERNOEEN S —7 VR

JE—FTNAR(EY FIIILDLEBEILEREZIET S L.
BLE_GAP_EVENT_LTK_REQ

ARVEZBEHMLET, CODARY FTHRHAMENDNSA—FFHEEL T,
R_BLE_GAP_ReplyLtkReq

ZO—)LL THEEIEERIZEELET ., BB LEBA.
BLE_GAP_EVENT_LTK_RSP_COMP

ARV NTEHMLET,

EEED RN,

BLE_GAP_EVENT_ENC_CHG

result: BLE_SUCCESS (0x0000)

ARV FTEHMLET,

JE—FTNALR(EY FSILDBEELERT BHIC. O—AILTNAARY TSIV ROT1 2T
HFERE K >71-5HE(X. R_BLE_GAP_ReplyLtkReq
Za—)LLTH
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BLE_GAP_EVENT_LTK_RSP_COMP

4 XY kT—4 response : 0x01

ARV EHEREN, BEIENKELET, aRx72aVEHBEINTETN, BELELELT S X2
T4 BUERBRESIN-H—ERIZTHIEATELLLKYET,

COHEE. VE—FTNHRAR(EY FIIBRUT A VTBREHBRLTRTY VTP YETRLEN
HYFET,

DE—FTFNAR(EY FSIILDBESIEERT BRI, VE—FTNASR(EY FSUDRUT 4 U T1E
MEKOEHEIE. UE—FTNRAR(EVFIW)BRT Y U TBERN OB L THESIEERLET,

AX— b7 (Y S EQHMEIDRT L I UBIERT Y D TERADIGEIN RO SN, BEEEX
EROONFBA, RTYVUVITEHDAI— L ITAEDBIRT L I VEEIBSEERADIGELNRD S
nEd,

JE—FTNAR(EZY FT)DLDEBILERAIARY FEREAPIDOY U TILELUTITRLET,

/* GAP Callback */
void gap_cb(uintl6e_t event_type, ble_status_t event_result,
st_ble evt data_t * p_event_data)
{
/* EBEE */
/* Receive encryption request from a remote device */
case BLE GAP_EVENT LTK REQ :

{
st_ble_gap_ltk_req_evt_t * p_param;
p_param = (st_ble_gap ltk_req_evt_t *)p_event_data->p_param;
R_BLE_GAP_ReplylLtkReq(p_param->conn_hdl, p_param->ediv,
p_param->p_peer_rand, BLE_GAP_LTK_REQ_ACCEPT);
}
break;
/* HEE */
O—F 96 BBILERAARUFEIGEAPIOYUTIL
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2) UE—FFRLR(RY T TS0 DDEELERADGE

R_BLE &
App ABS API Host Stack Controller Peripheral A
[Encryption
from remote Peripheral]

R_BLEAPI
_— LTK exchanged
R_BLE Event
€--n- [T [T [T [T [T
[ Link Established ]
LL_Data_Packet /LL_Ack
security request
e oo ety reaest
ﬂ) | BLE_GAP_EVENT PARING REQ
HMRAPIHE FIEE
R_BLE_GAP_ReplyPairing()
BLE_GAP_EVENT_PAIRING_REQ
HRAPIFEFIE R e B T T
R_BLE_GAP_ReplyPairing()
Confirm that
pairing has been done:
HCI_LE_Start_Encryption
HCI_Command_Status
- e oo NG Command Status .
alt
LL_ENC_REQ
BESILRLTIES
LL_ENC_RSP
oo RENCRSP ]
LL_START_ENC_REQ
T ]
LL_START_ENC_RSP
HCI_Encryption_Change LL_START_ENC_RSP
BLE_GAP_EVENT_ENC_CHG s <]
BES LR BRES
LL_REJECT_IND or
LL_REJECT_EXT_IND
HCI_Encryption_Change e -mmm e T T
BLE_GAP_EVENT_ENC_CHG
result : BLE_ERR_NOT_FOUND -
(0x000D)
P e P I S
L L L L L
:

99 YE—FrTNAZRARYTZIN)DLDBESLERANDEEDS—7 VR

JE—FTNARARY TSI OIEBILERERET H L.
BLE_GAP_EVENT_PAIRING_REQ

ARV EZEBHMLET,

CRARY FTEHENANTA—RZHEELT.

R_BLE_GAP_ReplyPairing

ZaA—ILLET, KT v TEADHEE. COAPI THSEEKRIZEELET.
SR,

BLE_GAP_EVENT_ENC_CHG

result: BLE_SUCCESS (0x0000)

ARV FTBEMLES,

JE—FTNAZARY T FII)DBEBEERT BHIZ. VE—F TN ZRY T II)DRUT 1V

JREHREL--5EIL.
BLE_GAP_EVENT_ENC_CHG
result: BLE_ERR_NOT_FOUND(0x000D)
ARV N ERMEN, BEENKBRLET, AR aVEHEFEINETITN, BELEELELTIEX

T4 BHEDNRESNY—ERICTIVERATELGLBRYET,
COFEAE. B—ALTNAR(EV FIIVBRUT 4 VTEREEBRLTRT7 Y VTN LRV ETREN

HYET,

JE—FTNAAR(RY TSP EERT BRI, O—HLTRA R (Y FSIVBRYT 425
EMELS-BAE. BELERTIERT YV IHLPOYESATRESENTONET,

JE—FENSR(RYTIIL)DSDEBLERAAY FEBEAPIDY L FILIFa—F 93 LALT
EIS
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94 TSA41Y

TIANDFMDTNA AN LB EINGENE S ICABMICEL ST FLXIZEE L T Advertising, X
FYOYHJIRb, ARV AV VIR NS EHHEETT, T34 /32F— FIZ[E. Device Privacy Mode
& Network Privacy Mode 53 Y) £9, Device Privacy Mode TIEA—A /L7734 XA RPA (Resolving
Private Address)&#Ad 5154812, UE—FT/AA XD 7 FLRIZEZRL <. Advertising. R¥ x> 1Y
IRbR, a3V YOI ITRMNEZITANET, Network Privacy Mode TIEA—AILT /314 AH RPA %
FARTSHIGEIZ. JE— LT/N4/ XD Identity Address &L Advertising. AF¥x v YUY TR b, aRY
DIAVYIIRMEZITANERA, T 74 k& Network Privacy Mode [CERESNTHE Y. RPAEO—
AILT N4 RRD Resolving List #fEHA L TERK - fERSNFET,

Resolving List [ZI& 1) E— kT34 A D IRK(Remote IRK) & Identity Address(ID), B—HILTF /84 A D
IRK(Local IRK)%Z 1#1& LT 8 #iFETEHEEZTEET,

A—AIILT/Nf AH RPA 4R L T Advertising. RF¥r >, ORI a3 VERIBTHBEEF. Hon Ll
& Resolving List [Z Local IRK &) E— h T/ AD ID # &8 L. BESNIZUE—FTNNARADIDT
Resolving List Z#%& LF 9, RPAAERKAEZDFEMIL 941 ICEEELFET,

) E— kT/\A XD 5D Advertising, RFXY YV IR, ARY 3 V)IJIAXAMIEENDRPAE
fRRT BIHEIE. HOMLOIE—FTNAREDRTY UG TAFLEZIRK & ID % Local IRK & (<
Resolving List IZ&$8k L TH < 2 & T. Z1E LT RPA & Resolving List AN EF - IRK & ID M LEE
L7z RPAMN—ET 5 List #BRR L FF, RPABRRAEZDFMI 942 IZEHLET,

Advertising T Resolving List #F|FA L T RPA 45 - R T 5D A A—DZFR9-10ITRLFET,

O-HLT 4R Air VE-F/MZ
(ID=X, IRK=XXXX..XXXX) (ID=Y, IRK=YYYY..YYYY)
RPADAERS A Resolving List

Advertising (from X to Y)-> » 1{ID=Z

Remote IRK=72277..27277

Local IRK=XXXX..XXXX

\ 2|ID=Y —» ->Advertising (from RPA x)
IDH'—HI2HE. Remote IRK=YYYY..YYYY Local IRKICEDTRPAZAERKFIAE

Local IRK=XXXX..XXXX

8|blank

RPADZR Resolving List i

1{ID=2Z
Remote IRK=2777..2777
Local IRK=XXXX..XXXX
<-Advertising (from Y) 2|ID=Y <-Advertising (from RPA y)

<+ <+
Remote IRKICKOTRPAZA#RAIAE  [Remote IRK=YYYY..YYYY IDERemote IRKN—EF 3155,
Local IRK=XXXX..XXXX

8|blank

* ID=Identity Address

9-10 Resolving List DA A —2

FIVr—a3 v TODTSANVDOFIEBER-11IZSRLET, RT7ZYUVITDERT Y TOHFHEMIZDNT
LBOETHBALET,

RO1AN5504JJ0130 Rev.1.30 Page 173 of 244



RX23W J')L—7 Bluetooth Low Energy 7 U — 3 VERAKEHA K

[ E—F TNARDTE L RBRDH

[A—H LTI RABPALERL]

Local IRK&ID ) & 8%

Y

Resolving List|< &%

[Device Privacy Mode]

[Network Privacy Mode]
\ 4

TSANE—F OF%E

Y

}I RPAREEDON }(—

[B—H LTINS RBPAERDH]

[VE—F TNNARDTE L RER

[ i
HRAPICTBEMICERSE Wb FIE _ \ 4 .
Resolving ListIZ Z§%

[Device Privacy Mode]

Y [Network Privacy Mode]
[ TSANVE—F OHRE ]

A9 »i
’@‘

9-11 7FUHr—2avTODTZA4NCDOFIE
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9.4.1

B—AILT/N\ 1 XD RPA &R

A—AIL T4 AN RPA ZFESHIDOBRERE LT, UTD 14 DFIEZTVET, 1-4 D APIa—)L
[¥FE &8 T R_BLE_ABS_SetLocPrivacy IC& YRET B Z EMNFRETT,

1.

4.

O—AL T34 ROE(RK). BD 7 KL X D&

R_BLE_VS GetRand #a—JL L. BLE_VS EVENT_GET _RAND T@il&h 5. 16 /81 FDELH
#IRK&ELTERLET, £/ L7z IRK & Identity Address [& R_BLE_GAP_SetLocldInfo [Z& Y,
Bluetooth LE Protocol Stack IZE#FLET, ZEEF LIz IRKIERT7 Y VI E— b T/3A( RIZEH
SNFET,

Resolving List IZ IRK % &£%

1 THM LT IRK % R_BLE_GAP_ConfRslvList()IZ& Y. Resolving List [CZ8LFET, CDEE
[ZBEEF+5 ) E— kT34 AD Identity Address & IRK 3, Z8EARE LR Y FT, BEMITSY
E— k7734 RO Identity Address & IRK [ZIEFTRT Ox00 DIEEZEHFLET, BERETTIE
BLE_GAP_EVENT _RSLV_LIST CONF COMP A/ Ry k& YBHISINET,

TSANSE—KOHRE

T 7 4 )L b ® Network Privacy Mode #fE 515&(1&. COFIBILEHY FE A,
R _BLE_GAP_SetPrivMode()IZ& Y TSA NV E—FRZZRELET, TSANVE—FRERTIE
BLE_GAP_EVENT_PRIV_MODE_SET COMP A R MMz & YBHMENZET,

RPA #8ED ON
R_BLE_GAP_EnableRpa()IZ& Y. RPA 4Rk - fERMEEZAIICLET . BFTTDHE.
BLE_GAP_EVENT _RPA EN COMP A/ R rZ#BHMLET,

UFIZ1-4ETOY U TLERLET, A—HILTNA AN RPAZERT 555, BET7 FLARE
Resolving List @ Identity Address & —E S B2 ENHY FT,

{

/* BWs */
#include "sec_data/r_ble_sec_data.h"
/* &g */

st_ble_dev_addr_t gs_loc_bd_addr;
st_ble_dev_addr_t gs_rem_bd_addr;

/* Advertising parameters */
static st_ble_abs_legacy adv_param_t gs_adv_param =

{
/* : Modify advertise parameters. */
.p_addr = &gs_rem_bd_addr,
.0_addr_type = BLE_GAP_ADDR_RPA_ID_PUBLIC,
/* EhE */

s

/* AW x/

/* Vendor Specific callback function */
void vscb(uintl6_t event_type, ble_status_t event_result, st_ble_evt_data_t * p_data)

switch(event_type)
{
VAR -1
case BLE_VS_EVENT_GET_RAND :
{
st_ble_vs_get_rand_comp_evt_t * p_rand_param;
p_rand_param = (st_ble_vs_get_rand_comp_evt_t *)p_data->p_param;
R_BLE_GAP_SetLocIdInfo(&gs_loc_bd_addr, p_rand_param->p_rand);

/* store local id info */
R_BLE_SECD_WriteLocInfo(&gs_loc_bd_addr, p_rand_param->p_rand, NULL);
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/* Set all zero remote address & remote IRK */
st_ble_gap_rslv_list_key_set_t peer_irk;

memset (peer_irk.remote_irk, ©0x00, BLE_GAP_IRK_SIZE);
peer_irk.local_irk_type = BLE_GAP_RL_LOC_KEY_REGISTERED;
memset(gs_rem_bd_addr.addr, 0x00, BLE_BD_ADDR_LEN);
gs_rem_bd_addr.type = BLE_GAP_ADDR_PUBLIC;

/* Add local IRK to resolving list */
R_BLE_GAP_ConfRslvList(BLE_GAP_LIST_ADD_DEV, &gs_rem_bd_addr, &peer_irk, 1);
}
break;
/* B x/

}

/* GAP Callback */
void gap_cb(uintl6_t event_type, ble_status_t event_result, st_ble_evt_data_t * p_data)

{
switch(event_type)

{
/* B x/
case BLE_GAP_EVENT_RSLV_LIST_CONF_COMP :
{
st_ble_gap_rslv_list_conf_evt_t * p_rslv_list_conf;
p_rslv_list_conf = (st_ble_gap_rslv_list_conf_evt_t *)p_data->p_param;
if(BLE_GAP_LIST_ADD_DEV == p_rslv_list_conf->op_code)
{
uint8_t priv_mode;
priv_mode = BLE_GAP_NET_PRIV_MODE ;
/* Set Network Privacy Mode. */
R_BLE_GAP_SetPrivMode(&gs_rem_bd_addr, &priv_mode, 1);
}
}
break;
case BLE_GAP_EVENT_PRIV_MODE_SET_COMP :
{
/* Enable RPA. */
R_BLE_GAP_EnableRpa(BLE_GAP_RPA_ENABLED);
}
break;
case BLE_GAP_EVENT_LOC_VER_INFO:
{
st_ble_gap_loc_dev_info_evt_t * ev_param;
ev_param = (st_ble _gap loc_dev_info_evt_t *)p_data->p_param;
gs_loc_bd_addr = ev_param->1_dev_addr;
/* Generate IRK */
R_BLE_VS_GetRand(BLE_GAP_IRK_SIZE);
} break;
case BLE_GAP_EVENT_RPA_EN_COMP:
{
/* Start advertising */
R_BLE_ABS_StartlLegacyAdv(&gs_adv_param);
} break;
/* B *x/
¥

A— K97 A—ALT/INA XD RPA ZE S RTOEHT#ER(1)

R_BLE_ABS_SetlLocPrivacy Zff > =358 DHY V> TILEUTIZRLET,
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/* BWg x/
st_ble_dev_addr_t gs_rem_bd_addr;

/* Advertising parameters */
static st_ble_abs_legacy adv_param_t gs_adv_param =

{
/* : Modify advertise parameters. */
.p_addr = &gs_rem_bd_addr,
.0_addr_type = BLE_GAP_ADDR_RPA_ID_PUBLIC,
/* Hg */

3

/* A x/

/* GAP Callback */
void gap_cb(uintl6_t event_type, ble_status_t event_result, st_ble_evt_data_t * p_data)
{

switch(event_type)

{
case BLE_GAP_EVENT_LOC_VER_INFO:

{
R_BLE_ABS_SetlLocPrivacy(NULL, BLE_GAP_DEV_PRIV_MODE);
} break;

case BLE GAP_EVENT_RPA _EN_COMP:
{
/* Start advertising */
memset(gs_adv_param.p_addr->addr, 0x00, BLE_BD_ADDR_LEN);
gs_adv_param.p_addr->type = BLE_GAP_ADDR_PUBLIC;
R_BLE_ABS_StartLegacyAdv(&gs_adv_param);
} break;
/* AW */

a— K9-8 A—ALT/INA XD RPA ZfE 5 RTDEHTHER(2)

Advertising. AF¥ ¥V JJ IR b, AR a3V YV IRMETIEZFICA—AILTNARADT FLARA
41 TELT. RPAZIBETHZ LT, B#ENTY FADT7 FLAMNRPA LY FET,

[Advertising]
R_BLE_GAP_SetAdvParam()IZ & % Advertising parameter ZXERFIZ, R54 DN A—FFHRTEL

i—d—o

[RF ¥ V]
R_BLE_GAP_StartScan()IZ & % scan parameter 2%E. B—HILT/NAADT7 FLRA 4 T& LTRPA
EHRETDENARETY, 16.21 TSA/1\Y] 2TSRLESLY,

[axroa]
R_BLE_GAP_CreateConn()IZ & % connect D API T O—HAILTNARADT KLRAATELT
RPAZIEETHIEMNARETT, 712 TS5A4/132 ) TSRS,
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942 YE—FTFTNAADT FLRAER
JE—FTNAADRPAIZLUTDFIETT FLABRBREITVET,

1.

RPA #8ED ON
R_BLE_GAP_EnableRpa()IZ& Y. RPA 4R - fEREREZAMICLET, BRTT D L.
BLE_GAP_EVENT_RPA_EN_COMP A R h%#3&%1 L %%, R_BLE_ABS_SetLocPrivacy I= & Y £
THIEMNARETY, B—AIILT/NA XA RPA ZEH 74 MEE. R_BLE_ABS_SetLocPrivacy D5 1
INZA=R[Zal0oDIRK &8 LET,

RPNV
R7YTIZ&Y ., JE— T/ AD IRK & Identity Address ZEIFLET, X7 V5 DM
[2DWWTIE. 191 R7Y 2T #TSBFEZELN,

1JE— kTS ROB(RK)E BD 7 K L RO &R
Resolving List [Z!) E— k7734 XD IRK & Identity Address % R_BLE_GAP_ConfRslvList()[Z &
Y, BELET, COLEE, O—HILTNAS RO IRK HEABICEFELET, O—HILT/8( ZH RPA
FEDHIBEWEE. F3/85 A—42 0 st_ble_gap_rsiv_list_key set_t ZUE2 5 local_irk_type &
BLE_GAP_RL_LOC KEY ALL ZERO IZERET A &IZk> T, al 0D IRK &K LET, BERTT
< BLE_GAP_EVENT_RSLV _LIST CONF_COMP A/ Ry Mk YBHMEINET,

TSANE—FDRE

T 7 #JL @ Network Privacy Mode 55 &I1&. COFIEEFTBHEHY FHA.
R_BLE_GAP_SetPrivMode()IZ& Y. TS5A NV E—FEZHELET ., TEARTIT L.
BLE_GAP_EVENT _PRIV_MODE_SET COMP 4 Ry GBI ENET,

RPA DR

1-3 MEETE 1T o 1=1%. Bluetooth LE Protocol Stack [XZ{EL1=/5 v FZEEND U E— LTINS
ADRPAZMRLET, RPADFERIZEKY ., FTUr—2a VISEMT DA MIEENS,
E—FT/NAL RD7F K LRI Identity Address &7 Y £9,

UTFICI5ETOH Y TILERLES, O—ALTNA AN E— LT/ 2D RPA £RiRT BI154.
Resolving List @ Identity Address & & U IRK 231 E— k F/34 XD Identity Address £ & U IRK &—EF 5

WHENHYET,
/* HEg */
static st_ble_abs_scan_phy_param_t gs_phy_param_1M =
{
.fast_intv = 0x0200,
.slow_intv = 0x0800,
.fast_window = 0x0100,
.slow_window = 0x0100,
.scan_type = BLE_GAP_SCAN_PASSIVE,
s
static st_ble_abs_scan_param_t gs_scan_param =
{
.p_phy_param_1M = &gs_phy_param_1M,
.p_phy_param_coded = NULL,
.p_filter_data = NULL,
.fast_period = 0x0100,
.slow_period = 0x0000,
.filter_data_length =0,
.dev_filter = BLE_ABS_SCAN_ALL_STATIC,
.filter_dups = BLE_GAP_SCAN_FILT_DUPLIC_DISABLE,
s
static st_ble_abs_conn_phy_param_t gs_conn_phy_param =
{
.conn_intv = 0x0130,
.conn_latency = 0x0000,
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.sup_to = Ox03BB,
s
static st_ble_dev_addr_t gs_conn_bd_addr;
static st_ble_abs_conn_param_t gs_conn_param =

{
.p_conn_1M = &gs_conn_phy_param,
.p_addr = &gs_conn_bd_addr, /**< Set BD address of connecting device. */
.filter = BLE_ABS_CONN_USE_ADDR_STATIC,
.conn_to = 5,
s
static st_ble_abs_pairing_param_t gs_abs_pairing_param =
{
.iocap = BLE_GAP_TIOCAP_NOINPUT_NOOUTPUT,
.mitm = BLE_GAP_SEC_MITM_BEST_EFFORT,
.sec_conn_only = BLE_GAP_SC_BEST_EFFORT,
.loc_key dist = BLE_GAP_KEY_DIST_ENCKEY,
.rem_key dist = BLE_GAP_KEY_DIST_ENCKEY | BLE_GAP_KEY_DIST_IDKEY,
.max_key_size = 16,
s
st_ble_dev_addr_t r_id_addr;
/* HEE */

void gap_cb(uintl6_t event_type, ble_status_t event_result, st_ble_evt_data_t * p_data)

/* HBE */
switch(event_type)

{
case BLE_GAP_EVENT_STACK_ON:

{

R_BLE_VS_GetBdAddr(BLE_VS_ADDR_AREA REG, BLE_GAP_ADDR_RAND);
} break;
case BLE_GAP_EVENT_RPA EN_COMP:

{
R_BLE_ABS_StartScan(&gs_scan_param);

} break;

case BLE_GAP_EVENT_ADV_REPT_IND:

{
st_ble_gap_adv_rept_evt_t *p_adv_rept_param = (st_ble_gap_adv_rept_evt_t *)p_data->p_param;
st_ble_gap_ext_adv_rept_t *p_ext_adv_rept_param = (st_ble_gap_ext_adv_rept_t *)p_adv_rept_param-

>param.p_ext_adv_rpt;

gs_conn_param.p_addr->type = p_ext_adv_rept_param->addr_type;
memcpy (gs_conn_param.p_addr->addr, p_ext_adv_rept_param->p_addr, BLE_BD_ADDR_LEN);
R_BLE_GAP_StopScan();

} break;

case BLE_GAP_EVENT_SCAN_OFF:

R_BLE_ABS_CreateConn(&gs_conn_param);
} break;
case BLE_GAP_EVENT_CONN_IND:

st_ble_gap_conn_evt_t *p_gap_conn_evt_param =
(st_ble_gap_conn_evt_t *)p_data->p_param;
R_BLE_ABS_StartAuth(p_gap_conn_evt_param->conn_hdl);
} break;
case BLE_GAP_EVENT_PEER_KEY_INFO:

st_ble_gap_peer_key_info_evt_t *p_peer_key_info_evt_param =
(st_ble_gap_peer_key_info_evt_t *)p_data->p_param;

st_ble_gap_key_dist_t * key_info;

st_ble_gap_rslv_list_key set_t key_set;

key_info = p_peer_key_info_evt_param->key_ex_param.p_keys_info;

R_BLE_CLI_Printf("keys : ©x%02x¥n", p_peer_key_ info_evt_param->key_ex_param.keys);

if(@ != (BLE_GAP_KEY_DIST_IDKEY & p_peer_key_info_evt_param->key_ex_param.keys))

/* Add remote address & irk to the resolving list. */

memcpy (key_set.remote_irk, key_info->id_info, BLE_GAP_IRK_SIZE);
key_set.local_irk_type = BLE_GAP_RL_LOC_KEY_REGISTERED;

memcpy (r_id_addr.addr, &key_info->id_addr_info[1], BLE_BD_ADDR_LEN);
r_id_addr.type = key_info->id_addr_info[@];
R_BLE_GAP_ConfRslvList(BLE_GAP_LIST_ADD DEV, &r_id_addr, &key set, 1);

¥
} break;
case BLE_GAP_EVENT_RSLV_LIST_CONF_COMP :

st_ble_gap_rslv_list_conf_evt_t * p_rslv_list_conf;
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p_rslv_list _conf = (st_ble_gap _rslv_list conf_evt_t *)p_data->p_param;
if(BLE_GAP_LIST_ADD_DEV == p_rslv_list_conf->op_code)
{

uint8_t priv_mode;

priv_mode = BLE_GAP_NET_PRIV_MODE ;

/* Set Network Privacy Mode. */
R_BLE_GAP_SetPrivMode(&r_id_addr, &priv_mode, 1);

break;
/* HE&E */
}

/* Vendor Specific callback function */
void vs_cb(uintl6_t event_type, ble_status_t event_result, st_ble_evt_data_t * p_data)

switch(type)
{
case BLE_VS_EVENT_GET_ADDR_COMP:

/* Enable RPA. */
R_BLE_GAP_EnableRpa(BLE_GAP_RPA_ENABLED);

} break;
}
}
/* HEE */

O—K99 YE—FTFNAADT KL RERN)

R BLE_ABS_SetLocPrivacy Zf# > =& NDH > FILEUTITRLET,
/* HEE */
#include "sec_data/r_ble_sec_data.h"
typedef struct

/* identity address */
st_ble_dev_addr_t idaddr[BLE_CFG_NUM_BOND + 1];
/* local & remote IRK set */
st_ble_gap_rslv_list_key set_t key_set[BLE_CFG_NUM_BOND + 1];
/* the number of identity info stored in Data Flash */
uint8_t gs_bond_cnt;
} st_ble_app_idinfo_t;
static st_ble_app_idinfo_t gs_idinfo;
static st_ble_gap_rslv_list_key set_t g ble_peer_dummy_irk;
static st_ble_abs_scan_phy_param_t gs_phy_param_1M =

{
.fast_intv = 0x0200,
.slow_intv = 0x0800,
.fast_window = 0x0100,
.slow_window = 0x0100,
.scan_type = BLE_GAP_SCAN_PASSIVE,
s
static st_ble_abs_scan_param_t gs_scan_param =
{
.p_phy_param_1M = &gs_phy_param_1M,
.p_phy_param_coded = NULL,
.p_filter_data = NULL,
.fast_period = 0x0100,
.slow_period = 0x0000,
.filter_data_length =0,
.dev_filter = BLE_ABS_SCAN_ALL_STATIC,
.filter_dups = BLE_GAP_SCAN_FILT_DUPLIC_DISABLE,
¥
static st_ble_abs_conn_phy param_t gs_conn_phy_param =
{
.conn_intv = 0x0130,
.conn_latency = 0x0000,
.sup_to = ©x03BB,
s

static st_ble_dev_addr_t gs_conn_bd_addr;
static st_ble_abs_conn_param_t gs_conn_param =

{

.p_conn_1M = &gs_conn_phy_param,
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.p_addr = &gs_conn_bd_addr, /**< Set BD address of connecting device. */
.filter = BLE_ABS_CONN_USE_ADDR_STATIC,
.conn_to = 5,

3

static st_ble_abs_pairing_param_t gs_abs_pairing_param =

{

.iocap = BLE_GAP_IOCAP_NOINPUT_NOOUTPUT,
.mitm = BLE_GAP_SEC_MITM_BEST_EFFORT,
.sec_conn_only = BLE_GAP_SC_BEST_EFFORT,

.loc_key dist
.rem_key dist

BLE_GAP_KEY_DIST_ ENCKEY,
BLE_GAP_KEY_DIST ENCKEY | BLE_GAP_KEY_DIST_IDKEY,

.max_key size = 16,

3

static void ble_app_start_scan(void)

{

R_BLE_ABS_StartScan(&gs_scan_param);

}

static void ble_app_conn_set_event(void)

R_BLE_ABS_CreateConn(&gs_conn_param);

}
VAR -1

*/

void gap_cb(uintl6_t event_type, ble_status_t event_result, st_ble_evt_data_t * p_data)

/* HBE */
switch(event_type)

{

case BLE_GAP_EVENT_STACK_ON:

{

R_BLE_VS_GetBdAddr (BLE_VS_ADDR_AREA_REG, BLE_GAP_ADDR_RAND);
} break;
case BLE_GAP_EVENT_RPA_EN_COMP:

if((0 !'= gs_idinfo.gs_bond_cnt))

/* register remote address & irk */
R_BLE_GAP_ConfRslvList(BLE_GAP_LIST_ ADD_DEV,
gs_idinfo.idaddr,
gs_idinfo.key_set,
gs_idinfo.gs_bond_cnt);
R_BLE_SetEvent(ble_app_start_scan);
}

else

{
ble_app_start_scan();

} break;
case BLE_GAP_EVENT_ADV_REPT_IND:

st_ble_gap_adv_rept_evt_t *p_adv_rept_param = (st_ble_gap_adv_rept_evt_t *)p_data->p_param;
st_ble_gap_ext_adv_rept_t *p_ext_adv_rept_param = (st_ble_gap_ext_adv_rept_t *)p_adv_rept_param-

>param.p_ext_adv_rpt;

gs_conn_param.p_addr->type = p_ext_adv_rept_param->addr_type;
memcpy (gs_conn_param.p_addr->addr, p_ext_adv_rept_param->p_addr, BLE_BD_ADDR_LEN);
R_BLE_GAP_StopScan();

} break;

case BLE_GAP_EVENT_SCAN_OFF:

{
st_ble_gap_rslv_list_key set_t * p_key_set;
uint8_t i;
uint8_t peer_addr_type;
peer_addr_type = gs_conn_param.p_addr->type;
gs_conn_param.p_addr->type = gs_conn_param.p_addr->type % 2;
if (BLE_GAP_ADDR_RAND < peer_addr_type)

{
/* Local device can resolve the remote device address. */
R_BLE_SECD_GetIdInfo(gs_idinfo.idaddr, gs_idinfo.key_set, &gs_idinfo.gs_bond_cnt);
R_BLE_CLI_Printf("Remote IRK count :0x%02x ¥n", gs_idinfo.gs_bond_cnt);
p_key set = NULL;
if(@ != gs_idinfo.gs_bond_cnt)
for(i=0; i<BLE_CFG_NUM_BOND + 1; i++)
{
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if(@ == memcmp(gs_idinfo.idaddr[i].addr, gs_conn_param.p_addr,
sizeof(st_ble_dev_addr_t)))

{
p_key set = &gs_idinfo.key set[i];
break;
}
}
¥
if(NULL == p_key_set)
{
p_key set = &g ble_peer_dummy_irk;
¥

p_key set->local_irk_type = BLE_GAP_RL_LOC_KEY_ALL_ZERO;
R_BLE_GAP_ConfRslvList(BLE_GAP_LIST_ADD_DEV, gs_conn_param.p_addr, p_key_set, 1);
R_BLE_SetEvent(ble_app_conn_set_event);

}

else

/* Local device can't resolve the remote device address. */
ble_app_conn_set_event();

} break;
case BLE_GAP_EVENT_PEER_KEY_INFO:

st_ble_gap_peer_key_info_evt_t *p_peer_key_info_evt_param =

(st_ble_gap_peer_key _info_evt_t *)p_data->p_param;
st_ble_gap_key dist_t * key_info;
st_ble_gap_rslv_list_key_set_t key_set;
key_info = p_peer_key_info_evt_param->key_ex_param.p_keys_info;
R_BLE_CLI_Printf("keys : ©x%02x¥n", p_peer_key_info_evt_param->key_ex_param.keys);
if(@ != (BLE_GAP_KEY_DIST_IDKEY & p_peer_key_info_evt_param->key_ex_param.keys))

{
/* Add remote address & irk to the resolving list. */
st_ble_dev_addr_t r_id_addr;
memcpy (key_set.remote_irk, key_info->id_info, BLE_GAP_IRK_SIZE);
key_set.local_irk_type = BLE_GAP_RL_LOC_KEY_ REGISTERED;
memcpy(r_id_addr.addr, &key_info->id_addr_info[1], BLE_BD_ADDR_LEN);
r_id_addr.type = key_info->id_addr_info[@];
R_BLE_GAP_ConfRslvList(BLE_GAP_LIST_ADD_DEV, &r_id_addr, &key set, 1);
}
} break;
/* B */

}
}
static void vs_cb(uint16_t type, ble_status_t result, st_ble_vs_evt_data_t *p_data)

{

switch(type)
{
case BLE_VS_EVENT_GET_ADDR_COMP:
{

/* Get remote irk & identity address from Data Flash. */

R_BLE_SECD_GetIdInfo(gs_idinfo.idaddr, gs_idinfo.key_set, &gs_idinfo.gs_bond_cnt);

R_BLE_CLI_Printf("Remote IRK count :0x%02x ¥n", gs_idinfo.gs_bond_cnt);

if((@ != gs_idinfo.gs_bond_cnt))
/* Already create local irk and have remote irk. */
R_BLE_GAP_EnableRpa(BLE_GAP_RPA_ENABLED);

}

else

{
/* Initial state or remote device did not distribute irk. */
uint8_t irk[BLE_GAP_IRK_SIZE];
uint8_t irk_check[BLE_GAP_IRK_SIZE];
uint8_t * p_irk;
st_ble_dev_addr_t idaddr;
ble_status_t retval;
retval = R_BLE_SECD ReadLocInfo(&idaddr, irk, NULL);
memset (irk_check, ©x00, BLE_GAP_IRK_SIZE);
p_irk = NULL;
if((BLE_SUCCESS == retval) && (0 != memcmp(irk_check, irk, BLE_GAP_IRK_SIZE)))
{

p_irk = irk;

}
R_BLE_ABS_SetLocPrivacy(p_irk, BLE_ABS_PRIV_NET_STATIC_IDADDR);

}
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} break;
}
}
static void disc_comp_cb(uintl6_t conn_hdl)
{
R_BLE_CLI_Printf("disc finished¥n");
R_BLE_ABS_StartAuth(conn_hdl);
return;
}
/* HEg */

OA— K910 YE—FFNAADT KL RRR?2)

RPA DOfiR# (L. Identity Address ZfE > TR TS XA MDERLGEEZTILENHY FT,

Bleutooth LE Protocol Stack ZB&E# L -H5&. T/N\1 RIZREL-#EZ
R_BLE_GAP_ConfRslvList

IZ&k Y. Resolving List [CEZEHFT IHLELHY FT,
1923 RELM-BOBEETE] 2ZSHBZE,

9421 AO—HILTINAANRPA ZFEHLHZEWNES
A—ALTNAZANYE—LTNARADT FLARRETL, BEIEIRPAZERET. NTUVITFK
LR, EfzlF. RET4 99T FLRZEFESHE. app_mainc # TERDOAHICK>TEELET,

1. g_ble_peer dummy_irk DZEE
O—F 911 D&KS5ITR_BLE_ABS Init)Z 22— /LT BHINTHME API N TERSINTLND
g_ble_peer_dummy_irk 0 local_irk_type & BLE_GAP_RL_LOC_KEY_ALL ZERO IZEREL 9,

/******************************************************************************
User global variables
*******************************************************************************/
/* Start user code for global variables. Do not edit comment generated here */
extern st_ble_gap_rslv_list_key_set_t g_ble_peer_dummy_irk;

/* End user code. Do not edit comment generated here */

static ble_status_t ble_init(void)

{
ble status_t status;

/* Start user code for global value initialization. Do not edit comment generated here */
g_ble peer_dummy_irk.local irk_type = BLE_GAP_RL_LOC_KEY_ALL_ZERO;

/* End user code. Do not edit comment generated here */

/* Initialize the Low Power Control function */
R_BLE_LPC_Init();

/* Initialize Timer Library */
R_BLE_TIMER_ Init();

/* Initialize host stack */
status = R_BLE_ABS_Init(&gs_abs_init_param);
if (BLE_SUCCESS != status)
{
return BLE_ERR_INVALID OPERATION;
}

3— K911 g _ble peer dummy irk DEEDH > T)L

2. R_BLE_SECD_GetldInfo() TH#% L 1= Resolving List [ZEXE T HENERE
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R_BLE_SECD_GetldInfo()IZ& Y. Resolving List [CERET 2EN Y FEWMFT 5155,
E2/85 A —2 THIB LT st_ble_gap_rslv_list_key set t Z/E2FID local_irk_type &
BLE_GAP_RL_LOC_KEY_ALL ZERO I3 % L TH 5 R_BLE_GAP_ConfRslvList)&a—IL LEF,

static void ble_app_set_resolving_list(void)

{
st_ble_dev_addr_t idaddr[BLE_CFG_NUM_BOND + 1] = {@};
st_ble_gap_rslv_list_key set_t key_set[BLE_CFG_NUM_BOND + 1] = {0};
uint8_t cnt = 0;
uint8_t i;

/* Get remote irk & identity address from Data Flash. */
R_BLE_SECD_GetIdInfo(idaddr, key_ set, &cnt);

if(0 !=cnt)
{

for(i=0; i<cnt; i++)

key set[i].local_irk_type = BLE_GAP_RL_LOC_KEY_ALL_ZERO;
}

R_BLE_GAP_ConfRslvList(BLE_GAP_LIST_ADD_DEV, idaddr, key set, cnt);

11— K 9-12 R_BLE_SECD_GetldInfo() THR{F L 7= Resolving List IZERE T D EDEEDH > TIL
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10. 7B 74 - H—EX

Bluetooth LE BIEICHETH TR T 7ANIK, FTVr—a o THRETHRY—EREEETOLaLER
ETBEICEK2TTNA RBDOHEEaI R L3 U EEHRT 5-00EHATT., TRI77AILEHA =
T—REEIE. TNAABTGATT T—E2R—R EFIEN I HEBEDT—2BEICTIERTEHIETEEL
F9, B 10-1IZRT LS, GATT T—ER—R[FIEHDHY—EREFNLIZTETFNEZFYSI4 YR
TFAVIDLEBREINET, Y—ERETOT7 M ILOHEEERIRT 51 DULEDFNYSHE VAT Y
TEREIN, FYSVRFVRTAVIICIET—2BELE TV EAFIENEESINATVET, Fv3U421UR
FAVIANTHERTEHEHOFEIEE GATT 7O —S v EFEYE, COFIEIZH>TT—2DEZENTH

nEY,

A—YDOFERTSHTOT7AILITQEfor BLE ZEA L TERET H EAHHETY . QE for BLE ZfEFAL
IBluetooth Low Energy 7R 7 7 4 LEFKE A4 K (RO1ANG459)| %5

=702 74 ILOHFDHEE.

BLTLEELY,
C CTlERenesas RT3 7A 77 AILEH—ERDBNEE GATT 7AL—2 v D APl OFEHEU
FORBAAZIZOWNTHBELET,

GATT - Dalabese

Profile Beofie
Service Seqvice Servce
] . lchge | | . mchde | |
A Tpelode EEE] | |1 Indide | SR8 e 1L lnchde ]
Characteristic Characteristic Charactesisiic Chasacierisic
. Descriptor | . Descripir | L Descripior |
| Descriptor ! i Descrigior ! | Descrigior |
Characteristic Characteristic Charactesisiic Characierisiic
[ Properties | [ Properties | Properties [ Properies |
[ Vaws | [ vawe | [ vawe |
_ Descipior | __Descriplor |

X 10-1 GATT T—2 RX—XADERK
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101 EE O 74 ILRUY—ER

QE for BLE 2T 45 C L TIRETO I 7ML RUVEFEEY—ERET7 TV r—2a v THRATSHIEN
TEET, RX23W [EF 101 [TRIBETOT 7ML EBEY—EREHR—FLET, & 101 THEBE

EY—EREBATEFCTI8URTA v I D—BERLET.

£ 101 RX23W WY R—r957F0774)L

g 9% | Fos741 | 4—Ex
Blood Pressure Profile BLS DIS
Health Thermometer Profile HTS DIS
Heart Rate Profile HRS DIS
Glucose Profile GLS DIS
ANILR 7T RET PLXS DIS BAS CTS
Pulse Oximeter Profile
o774 BMS
Continuous Glucose Monitoring Profile CGMS DIS BMS
Reconnection Configuration Profile RCS BMS
IDS DIS BAS CTS
Insulin Delivery Profile
BMS IAS
Cycling Power Profile CPS DIS BAS
Cycling Speed and Cadence Profile CSCS DIS
Running Speed and Cadence Profile RSCS DIS
AR= Location and Navigation Profile LNS DIS BAS
21y bAXAT WSS BCS DIS BAS
TRI7AN Weight Scale Profile
CTS ubS
Fitness Machine Profile FTMS DIS ubs
Environmental Sensing Profile ESS DIS BAS
smes 4 A 1 Find Me Profile IAS
JazrqAIL Proximity Profile IAS LLS TPS
Alert Notification Profile ANS
AX— b7+ ElT i
Phone Alert Status Profile PASS
JRI77ANL
Time Profile CTS NDCS RTUS
HID(Human Interface HID over GATT Profile HIDS DIS BAS
Device)fa I+ '
FaI7 4L Scan Parameters Profile SCPS
[
s Automation 1O Profile AIOS
JoJr4L
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® 102 BEY—EXDOEH—E

ANS

FYSORAYRT4 VT4

GATT JOY—o

Alert Notification Service

Supported New Alert Category Read
New Alert Notify
Supported Unread Alert Category Read
Unread Alert Status Notify

BLS

Digital 0 Read, Write, WriteWithoutResponse,
Notify
Digital 1 Read, Write, WriteWithoutResponse,
Notify
Automation IO Service Analog 0 Read, Write, WriteWithoutResponse,
AICS Notify
Analog 1 Read, Write, WriteWithoutResponse,
Notify
Aggregate Read, Notify
Battery Service Battery Level Read, Notify
BAS
Blood Pressure Measurement Indicate
Blood Pressure Service Intermediate Cuff Pressure Notify

Blood Pressure Feature

Read, Indicate

Body Composition
Service
BCS

Body Composition Feature

Read

Body Composition Measurement

Indicate

Bond Management
Service
BMS

Bond Management Control Point

Write, ReliableWrite

Bond Management Feature

Read, Indicate

Continuous Glucose
Monitoring Service
CGMS

CGM Measurement Notify

CGM Feature Read, Indicate
CGM Status Read

CGM Session Start Time Read, Write
CGM Session Run Time Read

Record Access Control Point

Write, Indicate

CGM Specific Ops Control Point

Write, Indicate

Current Time Service
CTS

Current Time

Read, Write, Notify

Local Time Information

Read, Write

Reference Time Information

Read

Cycling Power Service

Cycling Power Measurement

Notify, Broadcast

Cycling Power Feature

Read

CSCs

cPS Sensor Location Read
Cycling Power Vector Notify
Cycling Power Control Point Write, Indicate
CSC Measurement Notify
Cycling Speed and CSC Feature Read
Cadence Service
Sensor Location Read

SC Control Point

Write, Indicate
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| %%35948URF1 90 %

| GATT 7Ry —o v

Manufacturer Name String Read
Model Number String Read
Serial Number String Read
Hardware Revision String Read
Device Information
. Firmware Revision String Read
Service
DIS Software Revision String Read
System ID Read
IEEE 11073-20601 Regulatory
e . Read
Certification Data List
PnP ID Read
Descriptor Value Changed Indicate
Environmental Sensing Temperature 0 Read, Notify
Service Temperature 1 Read, Notify
ESS Elevation 0 Read, Notify
Elevation 1 Read, Notify
Fithess Machine Feature Read
Treadmill Data Notify
Cross Trainer Data Notify
Step Climber Data Notify
Stair Climber Data Notify
Rower Data Notify
Fitness Machine Service Indoor Bike Data Nofify
FTMS Training Status Read, Notify
Supported Speed Range Read
Supported Inclination Range Read
Supported Resistance Level Range Read
Supported Power Range Read
Supported Heart Rate Range Read
Fitness Machine Control Point Write, Indicate
Fitness Machine Status Notify
Device Name Read, Write
Appearance Read
GAP Service Peripheral Preferred Connection Read
ea
GAP Parameters
Central Address Resolution Read
Resolvable Private Address Only Read
GATT Service . .
Service Changed Indicate
GATT
Glucose Measurement Notify
Glucose Service Glucose Measurement Context Notify

GLS

Glucose Feature

Read, Indicate

Record Access Control Point

Write, Indicate
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Temperature Measurement Indicate
Health Thermometer Temperature Type Read
Service ] ]
HTS Intermediate Temperature Notify
Measurement Interval Read, Write, Indicate
Heart Rate Measurement Notify
Heart Rate Service ]
Body Sensor Location Read
HRS
Heart Rate Control Point Write

Human Interface Device
Service
HIDS

Protocol Mode

Read, WriteWithoutResponse

Report

Read, Write, WriteWithoutResponse,
Notify

Report Map

Read

Boot Keyboard Input Report

Read, Write, Notify

Boot Keyboard Output Report

Read, Write, WriteWithoutResponse

Boot Mouse Input Report

Read, Write, Notify

HID Information Read

HID Control Point WriteWithoutResponse
Immediate Alert Service ) i

Alert Level WriteWithoutResponse

IAS

Insulin Delivery Service
IDS

IDD Status Changed

Read, Indicate

IDD Status

Read, Indicate

IDD Annunciation Status

Read, Indicate

IDD Features

Read, Indicate

IDD Status Reader Control Point

Write, Indicate

IDD Command Control Point

Write, Indicate

IDD Command Data

InformativeText, Notify

IDD Record Access Control Point

Write, Indicate

IDD History Data

InformativeText, Notify

Link Loss Service

Alert Level Read, Write
LLS
LN Feature Read
Location and Navigation Location and Speed Notify
Service Position Quality Read
LNS LN Control Point Write, Indicate
Navigation Notify
Next DST Change
Service Time with DST Read
NDCS
OTS Feature Read
) . Object Name Read, Write
Object Transfer Service i
Object Type Read
oTsS
Object Size Read
Object First-Created Read, Write
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| %%35948URF1 90 %
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Object Last-Modified Read, Write
Object ID Read
Object Properties Read, Write

Object Action Control Point

Write, Indicate

Object List Control Point

Write, Indicate

PLXS

Object List Filter 0 Read, Write
Object List Filter 1 Read, Write
Object List Filter 2 Read, Write
Object Changed Indicate
Phone Alert Status Alert Status Read, Notify
Service Ringer Setting Read, Notify
PASS Ringer Control point WriteWithoutResponse
PLX Spot-Check Measurement Indicate
Pulse Oximeter Service PLX Continuous Measurement Notify

PLX Features

Read, Indicate

Record Access Control Point

Write, Indicate

Reconnection
Configuration Service
RCS

RC Feature

Read, Indicate

RC Settings

Read, Notify

Reconnection Configuration Control
Point

Write, Indicate

Reference Time Update Time Update Control Point WriteWithoutResponse
Service .
RTUS Time Update State Read
RSC Measurement Notify
Running Speed and RSC Feature Read
Cadence Service )
RSCS Sensor Location Read
SC Control Point Write, Indicate
Scan Parameters Service Scan Interval Window WriteWithoutResponse
SCPS Scan Refresh Notify
Tx Power Service
Tx Power Level Read
TPS
First Name Read, Write
Last Name Read, Write
Email Address Read, Write
Age Read, Write
User Data Service Date of Birth Read, Write
ubDsS Gender Read, Write
Weight Read, Write
Height Read, Write
VO2 Max Read, Write
Heart Rate Max Read, Write
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| %558 U2F4v5% | GATT oo —o v
Resting Heart Rate Read, Write
Maximum Recommended Heart Rate Read, Write
Aerobic Threshold Read, Write
Anaerobic Threshold Read, Write
Sport Type for Aerobic and Anaerobic .
Thresholds Read, Write
Date of Threshold Assessment Read, Write
Waist Circumference Read, Write
Hip Circumference Read, Write
Fat Burn Heart Rate Lower Limit Read, Write
Fat Burn Heart Rate Upper Limit Read, Write
Aerobic Heart Rate Lower Limit Read, Write
Aerobic Heart Rate Upper Limit Read, Write
Anaerobic Heart Rate Lower Limit Read, Write
Anaerobic Heart Rate Upper Limit Read, Write
Five Zone Heart Rate Limits Read, Write
Three Zone Heart Rate Limits Read, Write
Two Zone Heart Rate Limit Read, Write
Database Change Increment Read, Write, Notify
User Index Read
User Control Point Write, Indicate
Language Read, Write
Registered User Read, Write
Preferred Units Read, Write
High Resolution Height Read, Write
Middle Name Read, Write
Stride Length Read, Write
Handedness Read, Write
Device Wearing Position Read, Write
Four Zone Heart Rate Limits Read, Write
High Intensity Exercise Threshold Read, Write
Activity Goal Read, Write
Sedentary Interval Notification Read, Write
Caloric Intake Read, Write

Weight Scale Service Weight Scale Feature Read
WSS Weight Measurement Indicate
RO1AN5504JJ0130 Rev.1.30 Page 191 of 244

2022.12.27 RENESAS



RX23W J')L—7 Bluetooth Low Energy 7 U — 3 VERAKEHA K

10.2 GATT 7B —2 v D API

QE for BLE TlZF ¥ S U2V RT A Y IICERESNS GATT 7R —Ux ZIECTAPIAER SN E
4. CCTIEQEforBLE WO BRETEDGATT 7OV —C v EFNEFNERT 5012 APl DFERAEIC
DWTERBALET,

LI MERBA Tl QE for BLE TH—EXDBEHKIZ TXXX] . F¥ S22 URT 4 v DB TYYY] %
BRELTCOI—FERET EBAOEHMERVA RN FEEFALTHBALET,

10.2.1 Read &
Read BI{EIZ GATT 254 72 M GATT H—/AD GATT T—AR—RX[ZHEINTWAT—2 TSR
LEETT, GATT H—/\EIDBREPCAT—2 R EERTHIEELETHERALTLEELY,

GATT H—/\:

GATT H—/\D T /34 AH' TRead Request] #3215 L71=i54& . Bluetooth LE Protocol Stack ¥ GATT 7—4

R—R[ZHEENTLS{EZH TRead Response] TEELET, 12k
IBLE_XXX_EVENT_YYY_READ REQ] (% Read Request] #%/{EL-#%. [Read Response] Ti%{s

TET—FERETDHDANLTY, FET ST EERT HIHEE. BHK
[R_BLE_XXX_SetYYY()] ##MALTGATT F—4_R—XEZLEELTFX, £, B
R_BLE_GATTS SetErrRsp()] AT 5 ¢ETIST—%EET S EHAEETT,

GATT V9S4 TF >k

77— 3 0T TR_BLE_XXX_ReadYYY()] #{#fH3 % Z & T IRead Request] ZX{ELET,
Read Response] TRIELT=T—42I&4 N> k IBLE_XXX_EVENT_YYY_READ RSP] IZ2&>T7 7V

F—avIiZ@BHmEhEzd., ZOBIZHEL SN SEIL Bluetooth LE Protocol Stack [Z & » T decode B %

FRALTTaA—FEhTWS=®., QEfor BLE @ Field TR L=BEXOERICHEYET, F=. 1>
k TBLE_XXX_EVENT_YYY_READ RSP| A @M ENTf-Frm T Read EIETET LTS =8, ROEE

EAS5OOBABERUEHT IENTEET,

Client Device Server Device
/ I Bluetooth LE\ /Bluetooth LE - \
Application Protocol Stack Protocol Stack Application
1 x
Function
R_BLE_XXX_ReadYYY()
> Read Request
>
Event
BLE_XXX_EVENT_YYY_READ_REQ

>

Read Response

<€

Event
BLE_XXX_EVENT_YYY_READ_RSP

" _/ \_ J

10-2 Read BEDEITFIR
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10.2.2 Write EiE

Write BIfEIL GATT 2 54 7V b o T—2EZFEELTGATT Y —/\D GATT T—E2R—RELEET 5
ETYd . EELIET—EMNCATT T—E2R—RITRBENT=NZE GATT H—/\h L DIEETHRT S &
MNTEEY, CATTH—\DOREZEEI HHEELRETHERALTLEELY,

GATT H—/\:

['Write Request] TRIEL=T—2IE4 X2 + IBLE_XXX_EVENT_YYY_WRITE_REQJ RV

BLE_XXX_EVENT_YYY _WRITE_COMP] IZ2&>T7FUr—>avIiC@BMEnEd., CORIEMS
N 3 {E[L Bluetooth LE Protocol Stack [Z& o T decode l#i#HLTCTa—FShTW3=&. QE for
BLE @ Field TER L =BEADEKICHYET., 41 X2k TBLE_XXX _EVENT_YYY_WRITE_REQ] [&

[Write Request] TRZIELT—4% GATT T—AR—RIZEZFAFENDHINERTE4 R FTT, &
ERT—2%2EL-5E. B# TR BLE_GATTS_SetErrRsp()] #ERT 5 TIS>—%&ET HE L
HIZTGATT T—AAR—RIIRBEINGLBEY FEFST, T5—%EELALEE. Bluetooth LE Protocol Stack
Y TWrite Response] ##EET 5. 7TV —2aVICRET H5-HOONEFEMT I2HEIEHY FH
Ao ARk TBLE_XXX_EVENT_YYY _WRITE_COMP] [ Write Request] TZIELf=T—42 M GATT
T—AR—XIRBEN. [Write Response] #EFELEDA N FTT, GATT T—2R—XZE¥ES
Y HE [Write Request] TRIEL=T—RICHIGT HMLEBHFEML TL 2L,

GATT V547

7T r— 3 TEE TR_BLE_XXX_WriteYYY()] #fEH9 % & T Write Request] ##E9 45 &
MTEFEY, 41X~ IBLE_XXX_EVENT_YYY_WRITE_RSP] %#i29 % Z & T Write Ei{FD#ER & HER
TEHIENTEFET, £z, 1R b BLE_XXX_EVENT_YYY_WRITE_RSP] AV@H S 7B = T Write
BEEETLTWSH. ROBEETSODOEREFUHT ZENTEET,

Client Device Server Device

/Application Bluetooth LE\ /Bluetooth LE Application \

Protocol Stack Protocol Stack

Function
R_BLE_XXX_WriteYYY()

> Write Request

>

Event
BLE_XXX_EVENT_YYY_WRITE_REQ

>

Write Response

<€

Event Event
BLE_XXX_EVENT_YYY_WRITE_RSP BLE_XXX_EVENT_YYY_WRITE_COMP

" _/ \_ A

B 10-3 Write BiFDRITFIR
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10.2.3 WriteWithoutResponse E1{E

WriteWithoutResponse EI{EI& GATT 2 54 7> kb T—2 Z3#E L T GATT 4 —/30 GATT 7—4
R—R%EFTDIHETT, GATTH—1\DSDEENLZWN=H, GATT V54 T7 2 b b T—45 0D&ERE
B0 GATT H—N\IT/\1 ROEHEEBENEMAIEEL—F. GATT V54 T7 2 bAEEFE LIz T—2H GATT
T—AR—RIZRREN-CLEZHBTHENTEF A, TN ADEHEEEAEADELIZE,
GATTVSA TV D LEHRELTT—2ZEETIVENHIGEICFERALTLLEELY,

GATT H—/\:

[Write Command] TZ{E L1=F—4 &4 X2 k TBLE_XXX_EVENT_YYY_WRITE_CMD] [Z&>T7 7
Ur—S a3 UICBHMENET., ZORFISER SN B{EIL Bluetooth LE Protocol Stack [Z & - T decode B %k
ZFEALTTO—KFEIhTWS=®. QE for BLE @ Field TR LE=EBEXROBRIZEY ET, 12k

BLE_XXX_EVENT_YYY WRITE_CMD| @M EIN-BFHATIE, GATT T—ER—X~ADEE([IRM
NTWEWH, GATT T—AR—XZEESETHINEZEMLENTL S,

GATT V954 TF bk

7 75— a3 0 THE% TR _BLE_XXX_WriteWithoutResponseYYY()l] B3 % Z & T Write
Command] ZEETH I EMNTEET, % TR_BLE_XXX_WriteWithoutResponseYYY()l ZfEMH L -FF
M T GATT ¥ 54 7 > MMAID WriteWithoutResponse BIEIZSET LTS8, ROBELITS - DB
EFFEUHEITENTEET,

Client Device Server Device
Application Bluetooth LE /Bluetooth LE Application \
Protocol Stack Protocol Stack
T 3
Function
R_BLE_XXX_WriteWithoutResponseYYY()
|
) Write Command

Event
BLE_XXX_EVENT_YYY_WRITE_CMD

\_ Y, \_ ),

10-4 WriteWithoutResponse EIfEDEITEIE
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10.2.4 Notification E§{E

Notification EifE(& GATT H—/\M 5 GATT Y SA4 7> MIT—A2 % %ET H5EF T, Notification EhfF
#9BHBA. CCCONTARIYTHRELTEMEINTWDSIRELHY FF, F1- Notification EIfERII
GATT 754 7> FECCCD ##EULRIEICEET 2RELAHYET, GATT V54T L DISEMNE
W=, GATT H—\Do T—2 DEEEENAIEELR—A., GATT H—/N\BREELI=T—2% GATT V354
FUMDNRELI-CEZHERTHENTEFHA,. GATTH—/I\W LB R LTT—2E2EETHHBAICE
BALTLEEEL,

GATT ¥ —/1:

CCCD AEYIHEICEE SN t=-Z & 282 L TH S Notification EB1EZ1TLVET, CCCD DEEAHAT T
DA b TBLE_XXX_EVENT_YYY_CLI_CNFG_WRITE_COMP] T
TBLE_GATTS_CLI_CNFG_NOTIFICATION (0x0001)] MEERAFN TR I EEZHRELTLEE L, Z0
%, 775 —2 3 0 THEH TR_BLE_XXX NotifyYYY()] #{#EH3 % Z & T INotification] AEESNE
¥, CCCD DEMNEE SN TULAEWES, APl TR_BLE_XXX_NotifyYYY()l] ZEAT 5L~ 0O
IBLE_ERR_INVALID_OPERATION] AYBREIEH., GATT H—/3m 5 [Notification] [EEIEShFEE A,
Bi%k TR_BLE_XXX_NotifyYYY()] #{EM L1=B AT GATT ¥ —/\Ald Notification E{E(Z5ZT LT 5 1=
. ROEMEZTS-ODEHEFUHT ENTEET,

GATT V34 F b

Notification E1fE 1T S HIlZ. CCCD MEZEYNZ{EIZZEE LFE I, Notification BIHEZT5F v S92 U R

T4 %@ CCCD IZx L T Write E1E%{#H L T IBLE_GATTS_CLI_CNFG_NOTIFICATION (0x0001)

EEFAATLESL, Notification] TRIELET—2IFA4 AV k
BLE_XXX_EVENT_YYY HDL_ VAL NTFJ I[2&->T7FUHr—S a3 vc@BHMEShET, CORFICEMS

B {E L Bluetooth LE Protocol Stack [Zd& - T decode l#i =R L TTFa—FahTW3=&®. QE for

BLE @ Field TR L =-BEAXRDHEKICHEY £T,
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Client Device

-

Application

Protocol Stack

Bluetooth LE\

Function

R_BLE_XXX_WriteYYYCIliCnfg()

Server Device

Bluetooth LE
Protocol Stack

Application

~

>

Write Request

>

Event

BLE_XXX_EVENT_YYY_CLI_CNFG_WRITE_REQ

Write Response

<

>

Event

BLE_XXX_EVENT_YYY_CLI_CNFG_WRITE_RSP

BLE_XXX_EVE

Event

NT_YYY_CLI_CNFG_WRITE_COMP

€

>

Function

R_BLE_XXX_NotifyYYY()

Handle Value Notification

<

<

Event

BLE_XXX_EVENT_YYY_HDL_VAL_NTF

 F

)

\_

B 10-5 Notification BIfEDE1TFIE

RO1AN5504JJ0130
2022.12.27

Rev.1.30

RENESAS

Page 196 of 244




RX23W J')L—7 Bluetooth Low Energy 7 U — 3 VERAKEHA K

10.2.5 Indication Ei{E

Indication B1E(X GATT H—/\MD GATT US4 7> MIT—2 %%ET 2EETT, Indication ENE%
T BHHE. CCCONTA R TR ELTEMENTWNIRELAHY TJ, EERIIC CCCD BN 4L{EIC
BRETIDELDHYET., GATTH—IN\MhoREELET—FZGCGATT 9S4 T7Y MR RELI-C L%,
GATT 9 SA 7V bW DRETHRTSLIENTEET,

GATT H—/\:
CCCD WHEYIAEICER Sf=Z & £HEE L TH S Indication BEETTLVET, CCCD DEEAHAZETHD
A Rk TBLE_XXX_EVENT_YYY_CLI_CNFG_WRITE_COMP] T
BLE_GATTS_CLI_CNFG_INDICATION (0x0002)] MEZAFN TSI EEZHERAL TS, 0D
®., 77UV —2 3 0 THH TR _BLE_XXX_ IndicateYYY()] {3 % Z & T lndication] MAEEShZE
9, CCCD DEAERE N TLVELMES., BI%k TR_BLE_XXX_IndicateYYY()] ##HAd5&<o 0
BLE_ERR_INVALID_OPERATION| AL REIE 4, GATT H—s3H 5 Tindication) [TEESNFHFA. 1
N>k TBLE_XXX_EVENT_YYY_HDL_ VAL _CNF] A@E SN 1B = T GATT H—/\fl® Indication Ei{E
FET LTV, ROBEZTS-ODOEAREFUHT I ENTEET,

GATT V9S54 F 2k
Indication B1E# 4T 5 HilIZ. CCCD MEFFEYLEIZEE L FE T, Indication BIEFITS5F v 5041 R
T4 %0 CCCD IZ® L T Write B1/E%{#£H L T IBLE_GATTS_CLI_CNFG_INDICATION (0x0002)] #%=
EFAATLIE S, lindication] TRIELF—AIZA RV b+

TBLE_XXX_EVENT_YYY HDL VAL INDJ] [2&>T7FUr—S 3 vIs@BAEShES, CORIEMSH
A {E(% Bluetooth LE Protocol Stack IZ& 2T decode B E R L TTa— K TLZS 1=, QE for BLE
D Field TER L=-EEXROHBRIZCHEYET, A4 X2 k IBLE_XXX_EVENT_YYY_HDL_VAL_IND| ®
#. Bluetooth LE Protocol Stack IZ & = T Confirmation (X {E&n b=, 7TV r— 3 VIZiET 51-
HDOUNEFEMTIHEEHY FEA

RO1AN5504JJ0130 Rev.1.30 Page 197 of 244



RX23W ¥ )L—7

Bluetooth Low Energy 7 U — 3 VERAKEHA K

Client Device

-

Application

Bluetooth LE\

Protocol Stack

Function

R_BLE_XXX_WriteYYYCIliCnfg()

Server Device

Bluetooth LE
Protocol Stack

~

Application

> Write Request
| |
|
Event
BLE_XXX_EVENT_YYY_CLI_CNFG_WRITE_REQ
|
Write Response )
<
Event Event
BLE_XXX_EVENT_YYY_CLI_CNFG_WRITE_RSP BLE_XXX_EVENT_YYY_CLI_CNFG_WRITE_COMP
< =
Function
R_BLE_XXX_IndicateYYY()
Handle Value Indication (
<€
Event
BLE_XXX_EVENT_YYY_HDL_VAL_IND
( Handle Value Confirmation
>
Event
BLE_XXX_EVENT_YYY_HDL_VAL_CNF
B 10-6 Indication Bi{EDEITFIE
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10.2.6 ReliableWrites Ef{F

ReliableWrites BI1E(X GATT 7 A4 7 bSO EEINTF-T—2 % GATT H—/NTRE LK. ELLME
MEEFAFN TSI LEEHR LIS A TGATT T—2R—XIZRLT HE1ETT, ReliableWrites Ej{E T
XENMEFIEN 2 ERBEH Y EFT . GATT V54 F7 > bh 5 [Prepare Write Request] R L TT—42 #i%(E
LGATT H—/n\DF1—THRELET., D%, GATT ¥ —/\H TExecute Write Request] %3215 L 1=k
[CF1—ICRBBFINT—2Z GATT T—A2R—XIZRBLET, GATT ¥ 54 7> k& TPrepare Write
Response] TIELWT—AMNEZAFNTVINERTHIENTE, KYEEHOEVNT—2ERENT
ZAET,

ReliableWrites EIfEM API (& QE for BLE Wb SN 5 U —E XD API [TEFE N7V =8 Bluetooth LE
Protocol Stack ® APl Z{EfA L TEBRIT HLENHY F9 . F7/=. ReliableWrites EIfEZ 175 [Z(E.
Characteristic Extended Properties Descriptor W37« X9 1) T2 L L TEMEINATWIRELHY FT,

GATT H—/\:
ReliableWrites Ej1E£ % 1T 5 #i1lZ APl TR_BLE_GATTS_SetPrepareQueue()] #ERAL TRIET 51=6HD
Fa1—FHRELFET, HET SF21—0Y 1 X ReliableWrites BIENAIRELF ¥ SV Z VR T4 v o DY
ARADEFHEIYVREVNWY A XFR/ELTLESY (WA XDEEHL6DIBE. 7LULDEZETE) .
[Prepare Write Request] TRZ{EL=T—2(F4 X2 b TBLE_XXX_EVENT_YYY WRITE_REQJ T7 7
Jir—iavic@BMEInET, [Execute Write Request] #2EL THa—ICRIFSNT-{EZ GATT T—
BAR—RIZRELI=CEZFEA N2 b TBLE_ XXX_EVENT_YYY_WRITE_COMP] T7 U4 —2 3 vIT@
MmLES,

GATT V347> k:
7V r—aruh bt TR BLE_GATTC ReliableWrites()] #{#M L T Prepare Write Request] %1%
ETH2ENTEET, #EELIT—4 Z&IZ TPrepare Write Response] #Z{EL. 1 RV k
[BLE_GATTC_EVENT RELIAVBLE WRITE_TX_COMP] TF— 4 #MRT L EMNTEET, ELL
T—3EGATTH—I\HNZEL TSI L ZMHRT S LIz, B% TR_BLE_GATTC_ExecWrite()] Z £
L T TExecute Write Request] ZE{E L. GATT T—AR—XANEFAHEFITHO>TLESLY,
HRALET—422HE> TS558 (XR% R BLE_GATTC_ExecWrite()] Z{#f L T GATT 4 —/\T&R#
LTWBT—2EHET 5160 lExecute Write Request] ZEELTLEELY,
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Client Device Server Device
/ L Bluetooth LE\ /Bluetooth LE s \
Application Protocol Stack Protocol Stack Application
1 |
Function
R_BLE_GATTS_SetPrepareQueue()
<€
Function
R_BLE_GATTC_ReliableWrites()
» Prepare Write Request
>
Event
BLE_XXX_EVENT_YYY_WRITE_REQ
, >
Prepare Write Response
—
Event
BLE_GATTC_EVENT_RELIABLE_WRITES_TX_COMP
€
Function
R_BLE_GATTC_ExecWrite()
> Execute Write Request
>
Execute Write Response
<€
Event Event
BLE_GATTC_EVENT_RELIABLE_WRITES_COMP BLE_XXX_EVENT_YYY_WRITE_COMP

10-7 ReliableWrites EI{EDE{TFIE
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10.2.7 Broadcast Ei{E

Broadcast BIfEIIFBEEZEHD T /NA AANIRI L I3 VEFEDLBWNWT—ADEEZTS5-ODOBETT,
RZEAXIO—FXv R4 EFEEN, Advertising BIEZFIALET ., ZERAIEA ITF—NEFEETNR, R
Xy UBMEEFIALET, ARV DI VEEDBVEEDRD. —EICT—2BETELITNAROHGE
DHENEVWREA., ZEANT—2EZZELTVWSIELERIETELVEEICRYET,

Broadcast EIfED API [£ QE for BLE Wb R SN B H—E XD APl IZE £ 7/E L V=& Bluetooth LE
Protocol Stack ® APl #{EfA L TER T 2B ENHY £9, F/-. Broadcast EIfF %175 IZ(& Server
Characteristic Configuration Descriptor 7 4 X9 1) 72 E L TEMESNTWEBENHY FT,

GATTH—/X (FO—FxvX4):
Advertising AL TT—4 2%E L ZE I, Advertising DEIE(ZD LV TIE '5.Advertisingl 8B LTL 1=
LY,
7 #. Broadcast HifE& LTT7 KN\ 2 4 X #7556, UTOHBENHY £F.
® Advertising D2 4 TDIEFE (5.2.1.1) 2DV T, * 5.1 D Advertising Type A% Non-Connectable
and Non-Scannable Undirected] % L < [£ TNon-Connectable Non-Scannable Directed] TrE=h T
LB {E% adv_prop_type 7 4 —JL FIZERE L TLEE LY,

® Advertising Data DE&%E (5.4) T2V T, AD Type [T TService Data (16bit UUID MIF& 0x16.
128bit UUID M54 0x21) | . ADData ITF ¥ S92V RT 4 v IDET H5H—ERD UUID &T—
B % AN LT AD structure 2/ ETH L TH—ERDT—R2EETHIEMNTEFET, £z AD
Type »% TFlags (0x01) | @ AD structure Z#E&E 9 415 &. AD Data [Z TLE Limited Discoverable
Model % L < [ TLE General Discoverable Mode] Z#IRLAEWNKESIZLTLEELY,

GATT V3547V b (FTH—N):

Axv UEEEFERALTT—222ELET. XY VBEOBMECOVTIE 6.3 F v 25HBLTK
FEW, XY OEICET HHBIEHY FEAN. TO— F&v X2 H%{EF 5 Advertising Event &
FIETEDEINICRF Y UNTA—FERELTLESLY,
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Client Device...

/Application

Bluetooth LE\

Protocol Stack

Server Device...

/Bluetooth LE

Protocol Stack

Application \

i |
Function
R_BLE_GAP_SetAdvParam()

<€

Event
BLE_GAP_EVENT_ADV_PARAM_SET_COMP

>

Function
R_BLE_GAP_SetAdvSresData()

<

Event
BLE_GAP_EVENT_ADV_DATA_UPD_COMP

>

Function
. R_BLE_GAP_StartAdv()
Function

R_BLE_GAP_StartScan() <€

>

Event
BLE_GAP_EVENT_ADV_ON

Adverting )

<€

Event
BLE_GATTC_EVENT_ADV_REPT_IND

T )

10-8 Broadcast BIfEDEITFEIE

RO1AN5504JJ0130 Rev.1.30
2022.12.27

Page 202 of 244
RENESAS



RX23W J')L—7 Bluetooth Low Energy 7 U — 3 VERAKEHA K

10.3 GATT AL —C v DEEHE

CCTIETET7TY TEA SIS LED Switch Service #flIZLT. GATT ZAa>—C v D7 T r—
DAVADEREFEIIOVWTAI—RY—XERATHBPALET, & 10.3 IZ LED Switch Service DIERK &~
LEd,

= 10.3 LED Switch Service DAL

FvIO93VART1499% GATT 7A>— %
LED Switch Service LED Blink Rate Read, Write
LSS Switch State Notify

1031 95472 MUMNS T—2 ZFIET 2REH|
A—RF—=R: 954 F 2V MIORA v FEZRTEH—/ D LED DRABEEEZLEET S
95472 MUDR—FIZHBRA v FMNBEhi-& 212 LSS O LED Blink Rate ZFIA L TH—/ @D
LED DERTHEEFLEZFET, V753472 MUFRA vy FAHENT-%. Read BNE&{#A L TLED
Blink Rate DIEZMER L%, Write B)MEZFERA L TEBRDEZEELEFT, Y—N\AIIERELI-EER
DEXFEALTLED DERERELEELET,
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/* A */

#include "timer/r_ble timer.h" ’f’fVE |LED~§1§FET%)T:&)®
static uint32_t gs_timer_hdl; 473 )EEMT S
#include "board/r_ble_board.h"

/* g */
static void timer_cb(uint32_t timer_hdl)
{ BATDI—ILINY I &I
R_BLE_BOARD_TogglelLEDState(BLE_BOARD_LED2); LED A& 3
}
/* AW */
static void 1ss_cb(uintl6_t type, ble_status_t result, st_ble_servs_evt_data_t
*p_data)
{
switch(type)
case BLE LSS _EVENT BLINK _RATE_WRITE COMP: 5248 L 7= Brink Rate OfE% Rl
{ [CERALTVSZ A IARBRE
uint8_t rate = *(uint8_t *)p_data->p_param; 5
if (0 == rate)
{
R_BLE_TIMER_Stop(gs_timer_hdl);
R_BLE_BOARD_SetLEDState(BLE_BOARD_LED2, false);
}
else
{
R_BLE_TIMER UpdateTimeout(gs_timer_hdl, rate * 100);
}
} break;
default:
break;
}
}
/* Alg */
void app_main(void)
{
/* Initialize BLE */ 24 < - LED O#IHi1t
R_BLE_Open();
R_BLE_TIMER Init();
R_BLE_TIMER Create(&gs_timer_hdl, 1, BLE TIMER_PERIODIC, timer_cb);
R_BLE_BOARD Init();
/* AW */
}
a—F 10-1 Y —/\flD app_main.c ~DEE
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/* Ahg */
AAYFEFRTH=00547

#include "board/r_ble_board.h" S1%Ems3

#define LED_RATE_LOW (0x01)

#define LED_RATE_HIGH (Oxff)

/* W */
static void sw_cb(void) /[
{ AL YFAADIA—)LINY Y T
R_BLE_LSC_ReadBlinkRate(g_conn_hdl); Read E{E % Bt < 5
}
/* AW */
static void 1lsc_cb(uintl6_t type, ble_ status_t result, st _ble_servs_evt data_t
*p_data)
{
switch(type)
case BLE _LSC_EVENT_BLINK RATE_READ RSP:
{
uint8_t read_rate = *(uint8_t *)p_data->p_paranm;
uint8_t write_rate = 0;
if (LED_RATE_LOW == read_rate)
{
write_rate = LED_RATE_HIGH; Read Response T3{E L =B
} C T Write BifEZ B389 %
else
{
write_rate = LED_RATE_LOW;
}
R_BLE_LSC WriteBlinkRate(g_conn_hdl, &write_rate);
} break;
default:
break;
}
}
/* B */
void app_main(void)
{
/* Initialize BLE */ Ay FDHHE
R_BLE_Open();
R_BLE_BOARD Init();
R_BLE_BOARD RegisterSwitchCb(BLE _BOARD SW2, sw_cb);
/* W */
}
O—F10-2 235472 MMAD app_main.c ~DELE
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10.3.2 H—/\EIHh 5 T—43 Z1EXIET HEEH

A—RT—=R : Y—NRIORA Y FEWTEISAT7 MID LED ZRiBSES
H—/NADR—FIZHBRA v FHEIh D=1 LSS O Switch State #FIBLTY 54 7> ~AID LED
FRBRSEET, Y—NEIFXR A v FHAH SN B -UIZ Notify BiEZERAL TH SN EREEEELET,
954 T7 MUIFZELZEZD LICHFHROBICETIE, BHOBITHISEET,

/* A */

#include "board/r_ble board.h" AAYFEFERTH-HD
SA4TZ)FEMNT S
/* B x/

static uint8_t switch_count = ©;

/* B */
. . . AAYFAADIA—ILINY YT
?tatlc void sw_cb(void) <[ Notify B/ % BRs4 S 2

switch_count++;
R_BLE_LSS_NotifySwitchState(g_conn_hdl, &switch_count);

}
/* A */

void app_main(void)

{
/* Initialize BLE */ A4y FOHMEL
R_BLE_Open();

R_BLE_BOARD_Init();
R_BLE_BOARD_RegisterSwitchCb(BLE_BOARD SW2, sw_cb);

/* AWE */
}

a— K 10-3 Y —/\E® app_main.c ~DELE
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/* g */
#include "board/r_ble board.h"

LED A9 =D
J* B * 3473 EEMY S

static void 1lsc_cb(uintl6_t type, ble_status_t result, st_ble_servs_evt_data_t *p_data)
{

switch(type)
{
case BLE_LSC_EVENT_SWITCH STATE_HDL_VAL_NTF:
{
uint8 t ntf _state = *(uint8_t *)p_data->p_param;
if (ntf_state % 2 == @)
{
R_BLE_BOARD_ SetLEDState(BLE _BOARD LED2, false);
}
else
{
R_BLE_BOARD_SetLEDState(BLE _BOARD LED2, true);
}
} break;
Notification T5{g L f={&IZ
default: AhETLED ZHAREE5
break;
¥
¥
/* g */

static void disc_comp_cb(uintl6_t conn_hdl) 7__4ij/\qu)7_'575%':_
Z&EF S3AA T Notity
{ CCCD [ZZE %A A T Notif
/* TODO: Add function after discovery completed */ BEEHTT S
static uintl6_t s _cccd_req;
s_cccd_req = BLE_GATTS_CLI_CNFG_NOTIFICATION;
R_BLE_LSC_WriteSwitchStateCliCnfg(g_conn_hdl, &s_cccd_req);
return;

}
/* AHE */

void app_main(void)

/* Initialize BLE */
R_BLE_Open(); LED O #1#A1E
R_BLE_BOARD Init();
/* EHWE */
}
a—K10-4 25472 MO app_main.c ~DEZE
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1. T/Av 45

GATT H—/\7 F ) /r—< 3 U Tlk Advertising. a4 < 3>, GATT T—H#~—2X . Indication,
Notification. Read Response. Write Response Z# 29 2 EMH Y F9, BTTS D Beacon Scanning 4>
Data Comm Master, GATT Browser 2\ F|HARE T,

GATTO9SA 77TV 5—2a3 U TIERF vy >, 3349 3>, Service Discovery, Read
Request. Write Request. Confirmation ##:29 2L EMN&H Y FJ, BTTS M Beacon Advertising 4> Data
Comm Slave A F|FARIEET T,

[(¥] GATT Browser > BTTS TY R TOHEZFMTE AT TEHY FEA,

FIVr—2a iABEDEOHICAH—HENFIATRETT, O —#EEE# 5 & e?studio ® IAR DT
Ny G -avy—NIcadHBAhTEENRTEET,

GATT Browser IZ2 U\ TI& TGATTBrowser for Android R <¥— k74> 7 7Y BikiiBHE
(RO1AN3802)] F1f=I& TGATTBrowser fori0OS XY — k74 > 7 7 1) WikiiBHE (R21AN0017)) #SHEL
TLESLY,

BTTS 2D TIE Bluetooth Test Tool Suite 1#4EEiBAZE (RO1AN4554)] #SRBLTL &L, OH—i%
BEDEEMIZ DLV TIX MBluetooth Low Energy 70 3R B v EERNR Y —Y 21— -3 =27
(ROTUWO0205)] @ 52 Afi—] #BBL TS,
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111 O —HEEDER

BLE_DEFAULT LOG_LEVEL % 17-(& BLE_LOG_LEVEL % r_ble_logger.h &4 >4 JL— KF 3 HIlIZEE
THEOQULANLEZEETDHIENTEET, MAZERT HERRICERLIZAVERERAINET, £B5
hEO0ICTHLOFEANEHIZAYES, 04 LAJLIZ1TBLE_LOG ERR. 2 T BLE_LOG_ERR/
BLE_LOG_WRN. 3 T BLE_LOG_ERR/BLE_LOG_WRN /BLE_LOG_DBG ®< 4 ORE#MAEMIZHEY ., 4
UEZIEFLTBLE_LOG ¥/ OB E[E D LRI HZEELTEFET,

BLE_LOG TAG # r_ble loggerh 4 > )IL— KT BRIERETREOT 8T EEFTITHENTEE
—a—o

A4 LARJ)LZHEEL. R BLE_ABS StartLegacyAdv D3I ¥ %#H#ET 50— FOBIZLTIZRLET,
app_main.c EFBER LTI=Y—RX T 7 A JL(appapp.c) CAH—EEZERALET,

[app_main.c]

#define BLE_DEFAULT_LOG_LEVEL (1)

#define BLE_LOG_LEVEL (4)

#define BLE_LOG_TAG "app_main"

#include "logger/r_ble_logger.h"

#define BLE_LOG_XXX(...) BLE_LOG(4, "XXX", _ VA_ARGS_ )
extern void appapp( void );

//static st_ble_abs_legacy_adv_param_t gs_adv_param =
st_ble_abs_legacy_adv_param_t gs_adv_param =

(HH%)
switch (type)
{

case BLE GAP_EVENT STACK ON:
{

BLE_LOG_ERR("R_BLE_ABS_StartLegacyAdv");

BLE_LOG_WRN("interval=%f", gs_adv_param.slow_adv_intv * 0.625 );
for( int i=0; i<gs_adv_param.adv_data_length; i++ ){

BLE_LOG_DBG("data[%02X]", gs_adv_param.p_adv_data[i] );
¥
appapp();
BLE_LOG_XXX("advlen=%d, sreslen=%d", gs_adv_param.adv_data_length,
gs_adv_param.sres_data_length );
R_BLE_ABS_StartLegacyAdv(&gs_adv_param);

()

J— K 11-1 R_BLE_ABS_StartLegacyAdv D 5| %29 52— K| (app_main.c)

[appapp.c]

#include "r_ble_rx23w_if.h"

#include "abs/r_ble_abs_api.h"

#define BLE_DEFAULT_LOG_LEVEL (1)

#define BLE_LOG_LEVEL (5)

#define BLE_LOG_TAG "appapp"

#include "logger/r_ble logger.h"

#define BLE_LOG_YYY(...) BLE_LOG(5, "YYY", _ VA ARGS_ )
extern st_ble_abs_legacy_adv_param_t gs_adv_param;

void appapp( void )
{
for( int i=0; i<gs_adv_param.sres_data_length; i++ ){

BLE_LOG_YYY("data[%02X]", gs_adv_param.p_sres_data[i] );
¥

31— F 11-2 R_BLE_ABS_StartLegacyAdv D 5|$ %29 52— K| (appapp.c)

A A —H#EED O 7' e?studio £ D[Renesas Views] = [T/%v 4] > [Renesas Debug Virtual Console]lZZ%
RENFET, OA—FUHEL1BICDOEF1FTRRINDIDTHITEFRETT, 7/Av Y - VY —ILIZKT
SNEAJERET/NY TETHIZCBEFMIZI VT INERA, BV IDL[VYTITYUT7LTLE
AR
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B Ivy-l & 530 [2) B8 @ AV-+-7591f— [} Debugger Console B Renesas Debug Virtual Consale 52 | [J AEU-

app_main: [ERR] (ble_app_gapcb:181) R_BLE_ABS_ StartlLegacyfdv
app_main: [WRN] (ble_app_gapcb:182) interval=488.888800
app_main: [DBG] (ble_app_gapcb:184) data[e2]
app_main: [DBG] (ble_app_gapcb:184) data[el]
app_main: [DBG] (ble_app_gapcb:184) data[8&]
app_main: [DBG] (ble_app_gapcb:184) data[e9]
app_main: [DBG] (ble_app_gapcb:184) data[e9]
app_main: [DBG] (ble_app_gapch:184) data[52]
app_main: [DBG] (ble_app_gapcb:184) data[42]
app_main: [DBG] (ble_app_gapcb:184) data[4C]
app_main: [DBG] (ble_app_gapch:184) data[45]
app_main: [DBG] (ble_app_gapch:184) ]
app_main: [DBG] (ble_app_gapch:184) ]
app_main: [DBG] (ble_app_gapch:184) ]
app_main: [DBG] (ble_app_gapch:184) ]
appapp: [YYY] (appapp:2@) data[@9]
appapp: [YYY] (appapp:2@) data[e9]
appapp: [YYY] (appapp:2@) data[52]
appapp: [YYY] (appapp:2e) data[42]
appapp: [YYY] (appapp:ZBg data[4C]

)

)

)

)

data[ 2D

data[45
data[56

appapp: [YYY] (appapp:2@) data[45]
appapp: [YYY] (appapp:2@) data[2D]
appapp: [YYY] (appapp:2@) data[44]
appapp: [YYY] (appapp:2@) data[45]
appapp: [YYY] (appapp:2@) data[58]
Fpp_main: [}¢X] (ble_app_gapcb:187) adwlen=13, sreslen=1@

11-1 OH—HgElcL>~TRTRah0O5
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1.2 ARV 54 UHEEDEH

M.6.1 TEHEE] 2SR L THEZAMICLTI—FERLTLLEEWL, T4 TFVITHARAEHD
REDIY U FSA UHEBEEFERYTAEOHDI—FEUTITRLET,

[app_main.c]
#include "cli/r_ble_cli.h"
#include "cmd/r_ble_cmd_abs.h"
#include "cmd/r_ble_cmd_vs.h"
#include "cmd/r_ble_cmd_sys.h"
/* CommandLine parameters */
static const st_ble cli cmd_t * const gsp_cmds[] =
{

&g_abs_cmd,

&g_vs_cmd,

&g_sys_cmd,

&g _ble_cmd
¥

(&)
static void gap_cb(uintl6_t type, ble_status_t result, st_ble evt_data_t *p_data)

{
R_BLE_CMD_AbsGapCb(type, result, p_data);
(€1

static void vs_cb(uintl6_t type, ble_status_t result, st_ble_vs_evt_data_t *p_data)

R_BLE_CMD_VsCb(type, result, p_data);
(W)

void app_main(void)

(HM)

/* Configure CommandLine */

R_BLE_CLI_Init();

R_BLE_CLI_RegisterCmds(gsp_cmds, ARRAY_SIZE(gsp_cmds));
R_BLE_CMD_SetResetCb(ble_app_init);

(W)

/* main loop */

while (1)

{
/* Process Command Line */
R_BLE_CLI_Process();

(M%)

aA—F11-3 A2 R34 UHEEEDFERB
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—IFIMBRFrr D> axsar > UMISAABZELUTICRLET,

$

$| gap scan 9x09 0Ox52 |
74:90:50:FF:FF:FF pub ff 0000
74:90:50:FF:FF:FF pub ff 0000
74:90:50:FF:FF:FF pub ff 0000

Complete Local Name (0x09)A%”
HRAFXYENFET,

[;¥] Tgap scan 0x09 0x52,0x42] &9 % & . Complete Local Name (0x09)

A" RB” MNoWBEST—H %S

[:¥] gap scan O < > FIZ[Ctrl]+[c]FE f=I& gap scan stop TIEIEENFET,

R'(0x52) Tia & 5 T— 4% &L Advertising D

& Advertising DHRAF v o ENFET,

$ receive BLE_GAP_EVENT_SCAN_OFF result : Ox0000

$|gap conn 74:90:50:ff:ff:ff pub I

receive BLE_GAP_EVENT_CONN_IND result : 0x0000

BD7 RLRETFRLREA TEIEELTO
*vavlFEd,

gap: connected conn_hdl:0x0020, addr:74:90:50:FF:FF:FF pub

$ receive BLE_GAP_EVENT_DATA LEN_CHG result : @x0000, conn_hdl

tx_octets : ox00fb

tx_time : 0x0848
rx_octets : 0x00fb
rx_time : 0x0848

$[gap disconn ox20 |

: 0x0020

AR a VNV ERILERELTUIRLE
ER

$ receive BLE_GAP_EVENT_DISCONN_IND result : Ox0000
gap: disconnected conn_hd1:0x0020, addr:74:90:50:FF:FF:FF pub, reason:0x16

$
$

RO1AN5504JJ0130 Rev.1.30
2022.12.27
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M3 RFBEIEXA I VT BEMEEDEA

LTFIZRFBIEAA S VT EHRET 5EHITMlogon’aY Y RTASTRET B HUIILTY, COHUT
WIEaT U RS54 Vel RFBIEAA SV BAMEEEFERLEST, 1.6.1 TE#EE & B1MRF &
EAAIVIEM] 28BLTHEZEDICLTI—FERLTLE S, src A4 ILAIZr ble_cmd_rfh
EHRBER LTS,

[src¥r_ble_cmd_rf.h]
#include "r_ble_rx23w_if.h"
#include "cli/r_ble_cli.h"

#ifndef R_BLE_CMD_RF_H_
#define R_BLE_CMD_RF_H_

typedef struct

uint32_t elapsed_time;
uintl6_t event_type;
uintl6_t event_data;
uint8_t start_end;

} st_ble_rf_log t;

#tdefine BLE_RF_LOG_NUM_MAX 1000

extern st_ble_rf_log_t gs_rf_ log[BLE_RF_LOG_NUM_MAX];

extern uint32_t gs_rf_log idx;

extern uint32_t gs_timer_elapsed_time;

extern const st_ble_cli_cmd_t g rf _cmd;

extern void save_rf_log( uintlé_t event_type, uintl6_t event_data, uint8 t start_end );

#endif /* R BLE CMD RF H */

O—FK11-4 RFEESAM4IVFDOSRTTSH 2 FIL(r_ble_ cmd_rf.h)

src 74 ILAFIZr ble_cmd_rf.c ZFHIRIER L TL LN,

[src¥r_ble cmd_rf.c]
#include "r_ble_rx23w_if.h"
#include "cmd/r_ble_cmd.h"
#include "r_ble_cmd_rf.h"

#if (BLE_CFG_CMD_LINE_EN == 1) && (BLE_CFG_HCI_MODE_EN == @)
#define pf R_BLE_CLI_Printf

st_ble_rf_log t gs_rf_log[BLE_RF_LOG_NUM_MAX];

uint32_t gs_rf_log idx = 0;

uint32_t gs_timer_elapsed_time;

void save_rf_log( uintl6_t event_type, uintlée_t event_data, uint8_t start_end )

{
gs_rf_log[gs_rf_log_idx].elapsed_time = gs_timer_elapsed_time;
gs_rf_log[gs_rf_log_idx].event_type = event_type;
gs_rf_log[gs_rf_log_idx].event_data = event_data;
gs_rf_log[gs_rf_log_idx].start_end = start_end;
gs_rf_log_idx++;
if( gs_rf_log_idx >= BLE_RF_LOG_NUM_MAX ){
gs_rf_log_idx = 0;
¥
}
static void show_rf_log( uint32_t elapsed_time, uintl6_t event_type, uintl6_t event_data, uint8_t
start_end )
{
switch( event_type )
{
case 0x0@000:/*BLE_EVENT_TYPE_CONN*/
{
if( start_end == 1 ){ pf("%010d,ConnS,%d¥n", elapsed_time, event_data ); }
if( start_end == 2 ){ pf("%010d,ConnE,%d¥n", elapsed_time, event_data ); }
} break;
case ©x0@001:/*BLE_EVENT_TYPE_ADV*/
if( start_end == 1 ){ pf("%010d,AdvS,%d¥n", elapsed time, event data ); }
RO1AN5504JJ0130 Rev.1.30 Page 213 of 244
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if( start_end == 2 ){ pf("%010d,AdVE,%d¥n", elapsed_time, event_data ); }

} break;

case 0x0002:/*BLE_EVENT_TYPE_SCAN*/

{
if( start_end == 1 ){ pf("%010d,ScanS,%d¥n", elapsed_time, event_data ); }
if( start_end == 2 ){ pf("%01l@d,ScanE,%d¥n", elapsed_time, event_data ); }

} break;

case 0x0003:/*BLE_EVENT_TYPE_INITIATOR*/

{

if( start_end == 1 ){ pf("%010d,InitS,%d¥n", elapsed_time, event_data ); }
if( start_end == 2 ){ pf("%010d,InitE,%d¥n", elapsed_time, event_data ); }
} break;
case 0x0004:/*BLE_EVENT _TYPE_RF_DS_START*//*BLE_EVENT_TYPE_RF_DS_CLOSE*/
{
if( start_end == 1 ){ pf("%010d,SleepS,%d¥n", elapsed_time, event_data ); }
if( start_end == 2 ){ pf("%010d,SleepE,%d¥n", elapsed_time, event_data ); }
} break;
default:

{
} break;

}
static void exec_rf_log(int argc, char *argv[])

ble status t status;
if (strcmp(argv[1l], "on") == @)

R_BLE_CLI_Printf("time,type,data¥n");
for(int i=0; i<BLE_RF_LOG_NUM_MAX; i++){
show_rf_log( gs_rf_log[i].elapsed_time, gs_rf_log[i].event_type, gs_rf_log[i].event_data,
gs_rf_log[i].start_end );

}
else
pf("rf %s: unrecognized operands¥n", argv[0]);
¥
¥
static const st _ble cli_cmd_t rf_log cmd = {
.p_name = "log",
.exec = exec_rf_log,

.p_help = "Usage: rf log (on)¥n"
"Show rf_event or not",

3

static const st _ble cli_cmd_t * const rf_sub_cmds[] = {
&rf_log cmd,

s

const st_ble cli_cmd_t g_rf_cmd = {
.p_name = "rf",
.p_cmds = rf_sub_cmds,
.num_of_cmds = ARRAY_SIZE(rf_sub_cmds),
.p_help = "Sub Command: log¥n"

"Try 'rf sub-command help' for more information",

¥
const st_ble_cli_cmd_t g rf_cmd;

#endif /* (BLE_CFG_CMD_LINE_EN == 1) & (BLE_CFG_HCI_MODE_EN == @) */

O—FKF11-5 RFEEXAIIDRTRERT SH 2 TIL(r_ble_cmd_rf.c)
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UTFOI—FTRFEESMIVTBHMEZOTRELET,

{

}

{

[src¥smc_gen¥r_ble_rx23w¥src¥platform¥r_ble_pf_functions.c]
extern uint32_t gs_timer_elapsed_time;

#include "../../../../../src/r_ble_cmd_rf.h"

BLE_SECTION_P void r_ble_rf_notify_event_start(uint32_t param)

/* Note: Do not processing long time here. */

switch( (uintl6_t)(param>>16) )

{

}

case 0x0000:/*BLE_EVENT_TYPE_CONN*/

{

save_rf_log( BLE_EVENT_TYPE_CONN, ©x0000, 0x01 );
} break;
case 0x0001:/*BLE_EVENT_TYPE_ADV*/
{

save_rf_log( BLE_EVENT_TYPE_ADV, 0x0000, 0x01 );
} break;
case 0x0002:/*BLE_EVENT TYPE_SCAN*/
{

save_rf_log( BLE_EVENT_TYPE_SCAN, ©x0000, 0x01 );
} break;
case 0x@@03:/*BLE_EVENT TYPE_INITIATOR*/
{

save_rf_log( BLE_EVENT_TYPE_INITIATOR, ©x0000, 0x01 );
} break;

BLE_SECTION_P void r_ble_rf_notify_event_close(uint32_t param)

/* Note: Do not processing long time here. */
switch( (uintl6_t)(param>>16) )

{

case 0x0000:/*BLE_EVENT_TYPE_CONN*/

{

save_rf_log( BLE_EVENT_TYPE_CONN, ©x0000, 0x02 );
} break;
case 0x0@001:/*BLE_EVENT_TYPE_ADV*/

{

save_rf_log( BLE_EVENT_TYPE_ADV, 0x0000, 0x02 );
} break;
case 8x0002:/*BLE_EVENT_TYPE_SCAN*/

{

save_rf_log( BLE_EVENT_TYPE_SCAN, 0Ox0000, 0x02 );
} break;
case 0x0003:/*BLE_EVENT_TYPE_INITIATOR*/

{
save_rf_log( BLE_EVENT_TYPE_INITIATOR, 0x0000, 0x02 );
} break;

BLE_SECTION_P void r_ble_rf_notify_deep_sleep(uint32_t param)

/* Note: Do not processing long time here. */
switch( param )

{

case BLE_EVENT_TYPE_RF_DS_START:

{

save_rf_log( 0x0004, 0x0000, 0x01 );
} break;
case BLE_EVENT_TYPE_RF_DS_CLOSE:

{
save_rf_log( Ox0004, 0x0000, 0x02 );
} break;

O—FK11-6 RFBEZAIVIOOQIRTI BT IL(OTDERE)
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LTFOaA—FTYI LDz T73A4IFERALTIms AITRATADU b EA D UAVRLET,

[app_main.c]

#include "timer/r_ble_timer.h"
/* timer handle */

static uint32_t gs_timer_hdl;

#include "cli/r_ble cli.h"

#include "../../../src/r_ble_cmd_rf.h"

/* CommandLine parameters */

static const st_ble cli_cmd_t * const gsp_cmds[] =

{
s
(M%)

&g_rf_cmd,

static void timer_cb(uint32_t timer_hdl)

{
}

gs_timer_elapsed_time++;

void app_main(void)

(EM)
/* Initialize timer */
R_BLE_TIMER_Init();
/* Create timer */
gs_timer_hdl = BLE_TIMER_INVALID_HDL;
gs_timer_elapsed_time = 0;
R_BLE_TIMER_Create(&gs_timer_hdl, 1, BLE TIMER_PERIODIC, timer_cb);
R_BLE_TIMER_Start(gs_timer_hdl);
/* Configure CommandLine */
R_BLE_CLI_Init();
R_BLE_CLI_RegisterCmds(gsp_cmds, ARRAY_SIZE(gsp_cmds));
R_BLE_CMD_SetResetCb(ble_app_init);
while (1)
{
/* Process Command Line */
R_BLE_CLI_Process();
(M)

O—F11-7 RFBEZFAIVIOATRRT DV TIVEZAIAIURDA YA L)
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“flogon"aAY Y RZAATHEUTOLSHOTAEASNET, =1L, a9 3 rf(rflog on”
AYVREAANTREQTHADIL—TRIEBIZE>T CPUMNEAE SN TRF 74 FILEBMATOLENKD
59, AR IUAIFTELRVEENHY T, MCURF OEMEBIZE(ZDUVTIE 1.5 Bluetooth LE
Protocol Stack DEIMEBIE ] 2SR LTSN,

[Advertising> 3% 3>mAy]
0000019851,AdvS,0
0000019854,AdVE,0
0000019854,SleepS,0
0000020286,SleepE,0
0000020289,AdvS,0
0000020292,AdVE,0
0000020293,SleepsS,0
0000020728,SleepE,0
0000020731,AdvS,0
0000021069,ConnS,0
0000021070,ConnE,0
0000021392,ConnS,0
0000021394,ConnE,0
0000021715,ConnS,0
0000021715,ConnE,0
0000022038,ConnS,0
0000022038,ConnE,0
0000022360,ConnS,0
0000022361,ConnE,0
0000022683,ConnS,0
0000022684,ConnE,0
0000022686,SleepS,0
0000023025,SleepE,0
0000023028,ConnS,0
0000023029,ConnE,0
0000023029,SleepS,0
0000023370,SleepE,0
0000023373,ConnS,0
0000023374,ConnE,0

[Scan> axy L armny]
0000002629,ScanS,0
0000002776,ScanE,0
0000002776,SleepS,0
0000002918,SleepE,0
0000002920,ScanS,0
0000003067,ScanE,0
0000003067,SleepS,0
0000003209,SleepE,0
0000003211,ScanS,0
0000003234,1nitS,0
0000003261, InitE,0
0000003287,1nitS,0
0000003314,InitE,0
0000003341,1nitS,0
0000003368, InitE,0
0000003395, 1nitS,0
0000003442,ConnS,0
0000003442,ConnE,0
0000003761,Conns,0
0000003763,ConnE,0
0000004081,Conns,0
0000004082,ConnE,0
0000004401,ConnS,0
0000004402,ConnE,0
0000004405,SleepsS,0
0000004734,SleepE,0
0000004736,Conns,0
0000004737,ConnE,0
0000004737,SleepS,0
0000005080,SleepE,0
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1.4 —/\OEPERER
11.4.1 BTTS Beacon Scanning D {#

Beacon Scanning #fEH3 5 &R 7 5 )LH 5O Advertising DZERREAITHATEET, UTD
{5 T & Advertising Interval A% 480ms @ Advertising Z2{EL TWVET, 497 172 H 5 497 656 £T

484ms MDfEIfR T21E
ELEZERDAMYET,

Li=C &b YEd, TREFND Advertising DEICAF YV LARVRAT—2 %%

[17] 15:08:49:172 (result = 0x0000)
BLE_GAP_EVENT_ADV_REPT_IND

0x00 : Advertising Report.
0x01 : Extended Advertising Report.

adv_rpt_type 5 0x0I 1

p_ext_adv_rpt:

num = 0x01 adv_type =|0x0013

addr_type = 0x00 p_addr = OxFF,0

adv_phy = 0x01 sec_adv_phy = 0x00
)

XFF tx_pwr = OX7F rssi = -37
0x0000

adv_sid
perd_adv_intv =

len = 0x@D p_data =

[18] 15:08:49:174 (result = Ox0000)
BLE_GAP_EVENT_ADV_REPT_IND
adv_rpt_type = 0x01
p_ext_adv_rpt:
num = O0x01 adv_type =|0x001B
addr_type = 0x00 p_addr = OxFF,
adv_phy = 0x01 sec_adv_phy = 0x00
adv_sid = OxFF tx_pwr = OX7F rssi = =37
perd_adv_intv = 0x0000
dir_addr_type = 0x00 p_dir_addr = 0x00,0x
len = OxOA p_data =

[19] 15:08:49:656 (result = 0x0000)
BLE_GAP_EVENT_ADV_REPT_IND
adv_rpt_type = 0x01
p_ext_adv_rpt:
num = O0x01 adv_type = 0x0013
addr_type = 0x00 p_addr =
adv_phy = 0x01 sec_adv_phy = 0x00
adv_sid = OxFF tx_pwr = Ox7F rssi =
perd_adv_intv = 0x0000
dir_addr_type = 0x00 p_dir_addr =
len = 0x@D p_data =

-37

[20] 15:08:49:658 (result = 0x0000)
BLE_GAP_EVENT_ADV_REPT_IND
adv_rpt_type = 0x01
p_ext_adv_rpt:
num = O0x01 adv_type = 0x001B
addr_type = 0x00 p_addr =
adv_phy = 0x01 sec_adv_phy = 0x00
adv_sid = OxFF tx_pwr = Ox7F rssi =
perd_adv_intv = 0x0000
dir_addr_type = 0x00 p_dir_addr =
len = OxOA p_data =

-37

OxFF,0x50,0x90,0x74
dir_addr_type = 0x00 p_dir_addr = 0x00,0x00,0x00,0x00,0x00,0x00

0x02,0x01,0x06,0x09,0x09,0x52,0x4

FF,OxFF,0x50,0x90,0x74

0x09,0x09,0x52,0x42,0x4C ,0x45 ,0x2D,0x44 ,0x45,0X56

OXFF,0XFF,0XFF,0x50,0x90,0x74

0x00,0x00, 0x00, 0x00 , 0x00 , 000

0x02,0x01,0x06,0x09,0x09,0x52,0x42,0x4C , 0x45 ,0x2D, 0x44 ,0X45 , 0X56

OXFF,0XFF,0XFF,0x50,0x90,0x74

0x00,0x00,0x00,0x00,0x00,0x00
0x09,0x09,0x52,0x42,0x4C,0x45,0x2D,0x44,0x45,0x56

0x02 : Periodic Advertising Report.

0x4C,0x45,0x2D,0x44,0x45,0x56

Connectable advertising &&
Scannable advertising &&
Legacy advertising PDU

0x00,0x00,0x00,0x00

Connectable advertising &&
Scannable advertising &&
Scan response &&

Legacy advertising PDU

RO1AN5504JJ0130 Rev.1.30
2022.12.27

Page 218 of 244
RENESAS



RX23W J')L—7 Bluetooth Low Energy 7 U — 3 VERAKEHA K

11.4.2 BTTS Data Comm Master M {#

Data Comm Master #fERT 5 EUTDRIL—T v bH—E X% QE for BLE TEMLfzH—/\T7 TV
r—3 3 UITx L THESRE L = Write Request #3247 L. Write Response DHEREMNTEE T,

CUSTOM SERVICE
UUID: 9CEF3D10-7FAB-49DC-AB89-762C9079FE96
PRIMARY SERVICE

CUSTOM CHARACTERISTIC
UUID: 9CEF3D11-7FAB-49DC-AB89-762C9079FE96
Properties: Write / Write Without Response

CUSTOM CHARACTERISTIC

UUID: 9CEF3D12-7FAB-49DC-AB89-762C9079FE96
Properties: Indicate / Notify

Descriptors:

Client Characteristic Configuration

UUID: 0x2920

LI D51 TIE Connection Interval A% 1000ms @ Write Request ##{E L TWLWE T, XDaARI L avAN
> kT Write Response #2EL. ZDXROARY L 34N> kT Write Request ¥ 5D T, 16 # 332 i
5 18 ¥ 349 £ T#y 2000ms DREIRTEFE LIz &AMV ETS,

[61] 16:58:16:332 (result = 0x0000)
R_BLE_GATTC_WriteChar
conn_hdl : ©x0020
write_data ->
attr_hdl : ox0012
value ->
value_len : Ox@0F4
value : (BEVLDTHK)

[62] 16:58:18:348 (result = 0x0000)
BLE_GATTC_EVENT_CHAR_WRITE_RSP
value_hdl : 0x0012

[63] 16:58:18:349 (result = 0x0000)
R_BLE_GATTC_WriteChar
conn_hdl : 0x0020
write_data -»>
attr_hdl : o6x0012
value ->
value_len : Ox@0F4
value : (RO THME)

[64] 16:58:20:365 (result = 0x0000)
BLE_GATTC_EVENT_CHAR_WRITE_RSP

value_hdl : 0x0012

11.4.3 GATT Browser MO {EF
9SAT7 T TV = avicaxry a2 LT, GATT T—42 R—X Indication. Notification.
Read Response. Write Response DEREMNTEET,
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15 V5472 bOEERER

11.5.1 BTTS Beacon Advertising D

Beacon Advertising #9565 &L 9 54 7 2 kA~ Advertising 25T 5 ENTEET, V5472 k
BITaATU R4 EEEZFERTOIERAT Y U DHERNTEET,

UTNa—F%EMNT 5% ERXT v U DOBIAE Advertising DZIEERRTEET,

static void gap_cb(uintl6_t type, ble_status_t result, st_ble_evt_data_t *p_data)
switch(type)
{
case BLE_GAP_EVENT_SCAN_ON:

{

R_BLE_CLI_Printf("receive BLE_GAP_EVENT_SCAN_ON result : Ox%04x¥n", result );
} break;
case BLE_GAP_EVENT_ADV_REPT_IND:

{
R_BLE_CLI_Printf("receive BLE_GAP_EVENT_ADV_REPT_IND result : Ox%04x¥n", result );
} break;

(A )
O—F11-8 95472 DR F v U DRALE & Advertising @D {5 D F R4l

LUTHERTHERETY, Beacon Advertising M Advertising [/ AR I 2 TILEOTIARY ¥ 3 ViFkEK
LET,

$ gap scan 0x09 0x52

receive BLE_GAP_EVENT_SCAN_ON result : ©x0000
74:90:50:FF:FF:FF pub ff 0000

receive BLE_GAP_EVENT_ADV_REPT_IND result : ©x0000
receive BLE_GAP_EVENT_SCAN_OFF result : 0x0000

$ receive BLE_GAP_EVENT_CONN_IND result : Ox@00e

$
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11.5.2 BTTS Data Comm Slave M {#

Data Comm Slave Z{#AH3T 3 ELUTDRIL—T Y hH—EX% QEforBLE TEBMLF=YSA4F7 2 7T
1) r—< 3 vIx L TER L = Indication 2317 L. Confirmation RN TEET, oy ar.,
Service Discovery, Write Request DR E TEET,

CUSTOM SERVICE (4 —E ZDBEFRIE th IZL T &L
UUID: 9CEF3D10-7FAB-49DC-AB89-762C9079FE96
PRIMARY SERVICE

CUSTOM CHARACTERISTIC
UUID: 9CEF3D11-7FAB-49DC-AB89-762C9079FE96
Properties: Write / Write Without Response

CUSTOM CHARACTERISTIC (¥ v 392 J X T 14 v OEIIE thin ITLTLZELWY)
UUID: 9CEF3D12-7FAB-49DC-AB89-762C9079FE96

Properties: Indicate / Notify

Descriptors:

Client Characteristic Configuration

UUID: 0x2920

JE—RFTNA AL AR VI UNTA—RZEBHRYHIV IR MAREHEINEEES., O—HIILT A RIS
BEERTVLENHY EI, app_mainc®gap DA—)L/AY I RIZUTOIA—FZEBMLTL S,

static void gap_cb(uintl6_t type, ble_status_t result, st_ble_evt_data_t *p_data)
switch(type)
{
case BLE_GAP_EVENT_CONN_PARAM_UPD_REQ:

st_ble_gap_conn_upd_req_evt_t *p_conn_upd_req_evt_param =
(st_ble_gap_conn_upd_req_evt_t *)p_data->p_param;

st_ble_gap_conn_param_t conn_updt_param = {
.conn_intv_min = p_conn_upd_req_evt_param->conn_intv_min,
.conn_intv_max conn_upd_req_evt_param->conn_intv_max,
.conn_latency p_conn_upd_req_evt_param->conn_latency,
.sup_to = p_conn_upd_req_evt_param->sup_to,

p_
p_

}s

R_BLE_GAP_UpdConn(p_conn_upd_req_evt_param->conn_hdl,
BLE_GAP_CONN_UPD_MODE_RSP,
BLE_GAP_CONN_UPD_ACCEPT,
&conn_updt_param);

} break;

(W)

A—F 119 A5 3VRTA—ETHII IR FDBEDF LTI
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Data Comm Slave D R )L—Tw hH—ERXDRAIL—Ty bFX v 359421 XT 4 v21Zx LT Indication %
BHET 518D Write Request #E1TT AWENH Y F T, app_main.c D disc DIA—JL/Ny I AIZ, L
TOa—FZEEMLTL S, Service Discovery TH—NEIDRIL—TFy bH—EZXANBRHESh B L
EnFEd,

static void disc_comp_cb(uint16_t conn_hdl)
{
/* : Add function after discovery completed */
{
uintl6_t s_cccd_req;
s_cccd_req = BLE_GATTS_CLI_CNFG_NOTIFICATION | BLE_GATTS_CLI_CNFG_INDICATION;
R_BLE_THC_WriteThinCliCnfg(g_conn_hdl, &s_cccd_req);

}
(M)

31— K 1110 disc ®a—JL/\y Y ATO Indication HE&HiEDH > FIL

LL T D45 TIE Connection Interval A 1000ms @ Indication Z2{E L TWET, ROARI a4 RV k
T Confirmation Z2{EL. ZOXROaFY 34X LT Indication 5D T, 25 266 i 5 27 7 286
ETH 2000ms DRERTEE L= ELDIMYET,

[62] 19:03:25:266 (result = 0x0000)
R_BLE_GATTS_Indication

conn_hdl : 0©x0060

ind_data ->

attr_hdl : 0x0005
value ->
value_len : 0x0014
value : Ox00 Ox01 Ox02 Ox03 Ox04 Ox05 Ox06 Ox07 Ox08 Ox09 OxOA OxOB OxOC OxOD OXOE OxOF

0x10 0x11 0x12 ox13

[63] 19:03:27:286 (result = 0x0000)
BLE_GATTS_EVENT_HDL_VAL_CNF
attr_hdl : 0x0005

[64] 19:03:27:286 (result = 0x0000)
R_BLE_GATTS_Indication

conn_hdl : 0©x0060

ind_data ->

attr_hdl : 0x0005
value ->
value_len : 0x0014
value : Ox00 Ox01 Ox02 Ox03 Ox04 OxO5 Ox06 Ox07 Ox08 Ox09 OxOA OxOB Ox0C OxOD OXOE OxOF

0x10 0x11 ©0x12 ox13

[65] 19:03:29:207 (result = 0x0000)
BLE_GATTS_EVENT_HDL_VAL_CNF
attr_hdl : 0x0005
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11.6 T Dtk

11.6.1 MCU Ny 45—

e?studio T[Renesas Views] > [RY—k - a2 T4 L—4]> [MCU /3y 7 — 1T RX23W D E VERE
MNERRENFET, LED ¥ Switch L EDEFTERENE > TWVINHERT LI ENTEET,

&1 MCUITwir—3 23

kR

= || ® IRFENST | AR-FHEEE

PE3
mr

n L = e
| v T m o o=
m m m om m M oa

42

EX -
4 » =N
DCOLIN_D 26

DCOLIN_& i

ol
L

RENESAS =

EEN PCT

e W5 _LISE
E LSED_DP

RX23W 20

USED_DM
L VO _USE
R5F523WEAXNG

— P2 o oW um L - T i e
— Tl ] =)
!!II!!gsgrzsz:

11-2 RX23W QO EVEE

KM
RCOUT

Target Board TIFUTD LS IZEFiShTLET,

% 11.1 Target Board @ E £k

= 0O

ELES Er4 aAV bk
1 VCL TURIILER
2 MD MCU A v & CN3({EE I {E AT 4E)
3 XCIN
4 XCOUT
5 RES# MCU A~ & CN3(RES)
6 P37 MCU A v & CN3({EE I {E AT 4E)
7 VSS MCU A~ & CN3(GND)
8 P36 MCU A & CN3({EE I E AT &E)
9 VCC MCU A & CN3(TGV)
10 P35 MCU ~ v & CN3(EE A&
11 P31 MCU AN & CN3(ZEIZfEFATEE). Pmod"a+4y 4
12 P30 MCU ~ v & CN3({EEIZERATEE). Pmod“a x4 4
13 P27 MCU A~ & CN3({EEIZEMATEE). Pmod“a x4 4
14 P26 MCU A w4 CN3(ZEIZ{EATEE). Pmod"a+4y 4
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15 P17 MCU ~ v & CN3({EE (AR 4E

16 P16 MCU ~ v & CN3(EE A&

17 P15 SW1(IRQ5 & L THER). MCU A & CN3(EE (A AE)

18 P14 MCU ~ v & CN3({EE (AR 4E

19 VCC_USB

20 USBO_DM MCU ~ v & CN3(EE A&

21 USBO_DP MCU ~ v & CN3(EE A&

22 VSS_USB

23 PC7 UART @{E(TXD8 & L TEMA). MCU N & CN3({EE IR E)

24 PC6 UART R&{E(RXD8 & L THEH). MCU Ny & CN3({EE I fERAT 4

25 PC5 MCU ~ v & CN3(EE A&

26 PC4 MCU ~ v & CN3({EE I H AR 48

27 PC3 MCU ~ v & CN3({EE I H AR 48

28 ICGND GND. Bluetooth Low Energy /\— K =7

29 PC2 MCU ~ v & CNA({EE (<l 48

30 PCO LED1. MCU ~v & CN4({EEIZfEFATAE)

31 PB7 MCU N & CNA(ZEIZHEFAAEE). Pmod"3 4y 4%

32 ANT Bluetooth Low Energy /A\— K> = 7

33 PB1 MCU AN & CN4(IZEIZ{EA®AE). Pmod™a % 4. IRQ4

34 \Y/ele: T A ER. MCU A4 CN4(VCC)

35 PBO LED2. MCU ~v & CN4({EEIZfEFATAE)

36 VSS FTHIIER. MCU Ay 4 CN4(GND)

37 XTAL2_RF

38 XTAL1_RF

39 AVCC RF Bluetooth Low Energy /\— K = 7

40 DCLOUT Bluetooth Low Energy /\— Ko = 7

41 PE4 MCU ~ v & CNA({EE (<l 48

42 PE3 MCU ~ v & CN4({EE <RI 8

43 PE2 MCU ~ v & CN4({EE <RI 8

44 VCC_RF Bluetooth Low Energy /\— K> = 7

45 DCLIN_D Bluetooth Low Energy /\— Ko = 7

46 DCLIN_A Bluetooth Low Energy /\— K = 7

47 PD3 Bluetooth Low Energy /\— K7 = 7(CLKOUT_RF), MCU N & CN4({EE IfE AT
BE). Pmod™a %o 4%

48 P47 MCU ~ v & CNA({EE Il 48

49 P46 MCU ~ v & CNA({EE (<l 48

50 P45 MCU ~ v & CN4({EE <RI E

51 P41 MCU ~ v & CN4({EE AR 8

52 VREFLO 7F+ A5 ERE. MCU A4 CN4(VRL)

53 VREFHO F7F+AasER. MCU Ny 4 CN4(VRH)

54 AVCCO 7+ a4 ER. MCU N4 CN4(AVC)

55 P05 MCU ~ v & CNA(EEIZEFAATEE). Pmod™a+ %y 4

56 AVSS0 F7F+ A5 ER. MCU Ny 4 CN4(AVS)

11.6.2 MOT 7 7 1 JLDAERK
(7RS4 R > [FORT 4] [C/IC++ EJL K] [RE] D [V—ILERE] > [Converter] > [HA] >
[B— K- ESa—)IL-AUN—FFETTD]EFT VI ONICLT. [HMA7714LEK]EZ"ELE—5S

BRI 7AILEENT B

RETDHEMOT IJ7MILAERENET,
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11.6.3 MAP 7 7 £ JLDFEMIE
[FRS Y b > [FTANRT 4] [CIC++ EJIL K] > [BRFE] > [V—ILEE] > [Linker] > [V A R > [UR
b= 274 EHATBHIEFTYIONIZLT, [YRF - T7MILDABEIRNTHEET ITHET S

EMAP 274 LDEHAEASINET,

11.6.4 E&iE1E
[Fa2H R 2> [FO/8F 4] [CIC++ EIL K] [’RE] 2 [V—ILERTE] > [Compiler] & [&i#E1E] >
[REIELARNIELALO: RBEIEERELEVICKRETSET/NAVITHICAENEREHERET HIENT

EFEY,
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12. (48 A: Yo TULT7 T r—oay

R121(Z7TIV5—2 3 VEAREBEHA FIZFET % Target Board for RX23W [ (5> FILT7 T1) r—
avERLET,

®121 HYoTLTF7TVHr— 3>

F7IUr—ay

Beacon %> FIL ble_demo_tbrx23w_beacon_sample 4.2.2 aA—4a7 Y FOERFIE
5.5 1% API [Z & % Advertising
5.7 E—a & LTER
Peripheral 4> 7)L | ble_demo_tbrx23w_peripheral_sample | 5.5 % API IZ & % Advertising
5.6 AX—hrIAvEARI I

7.3.2 BHOEY FSILTNNAREQARY 3 VT D
8.4 MTU QOZEE

9.1.1 R7YTING A—REBRE

9.4 AR WAL

10.2.4  Notification Bj{E

1032 H—NEIHNLT—2 EEET HERER

Central > 7L ble_demo_tbrx23w_central_sample 6.1 Ax v UORE/ =L

6.2 AFx v NS A4

6.3 A& v UTRETLHIER

6.4.4  AdvertisingData I2& 374 ILR 15

71 kSR 3 VFIE
7.3.1 BHOR)IISILTNAREaARISavT B
8.1 PHY OZEE

8.4 MTU OZEE

9.1.1 RFPYIHTIRGA—HBE

914 RT7YVITOER

9.3.1 EEEEK

9.4 TSA1NY

10.2.2  Write 1k

103.1 95472 MBS T—4 ZREET HERER

Multi-role 4> 7L ble_demo_tbrx23w_multirole_sample | 5.5 B API [Z & % Advertising
5.6 AX—hrI7FxvEaxrsiay
6.1 AEv UORE/F1LE
6.2 AxvonNT A=A

6.3 RAx v U TRIET HI1ER
6.4.4  Advertising Data I2& 374 ILR 15

7.1 U rSOaARY a3 FIE
7.3 BwBHEarI 3y

8.1 PHY DZE&E

8.4 MTU OZE=H

9.11 R7YTINGA—REBRE
9.14 R7YVTDER

9.31 ES{EEXR

9.4 PR RAY

10.2.2  Write &1

10.2.4  Notification EfE

10.3 GATT 7OL—S v DEERE
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YUOTNT TV r—2 3 vOBERIEER 122 IZRLET . BLE FIT, QE utility 244} (& RX Driver
Package v1.29 (https://www.renesas.com/software-tool/rx-driver-package)® FIT Z{#EH L TWLE T,

£122 HYoTUNT7TIVr—2 a3 v 0HERE

MERRIRE LAHRT LY hO=y A& e? studio V7.8.0
IR RILY bA=Y RE e? studio 2021-04

Cavin45 LAY RITLY bA=9 RE C/C++ Compiler for RX Family V2.08.00

R—F Target Board for RX23W (LLF. TB)

BLE FIT version 2.11

QE utility version 1.10

BSP version 5.63

LPC FIT version 2.01

CMT FIT version 4.70

IRQ FIT version 3.60

GPIO FIT version 3.70

SCI FIT version 3.70

BYTE_Q FIT version 1.82

e2studio ICH Y TNT T T—L 30 A ViR— T BAEXREUTICHBALET,

(1) RR—bk - TS9H—EDT7TUS—2 a3 VBREEH A K (84 FL :RX23W 4 )L— 7 Bluetooth
Low Energy 7 75— 3 VBIKEH A K, F¥a 4> b No: ROTAN5504JJYYYY (YYYY [£/3—
CavNEEIVYHIL. Y UTIL - a—K(FaY I bDA UR—R)EEIRLET,

[20 Problems B avV-Jb [@ Z2v-F-J59Y%- 2| TS [0 AEU-
F/\1 A: R5F523W8(RX23W)

AVFERRANT I-Y-R-NZaFN FIZ-PyFF-R | TTVT-Y3Y- -k | y-)-22-2  BEISE

1 (filtering)
4k K1Y FNo.
|RX23W%)L—7 Bluetooth Low Energy 77U —YavBIREAAE 7 FUr—vav /-t ROTAN5504/J0100 |

FA<
F7N-3-K (F970-F)

| #Y7-31-F JOITIr01vik-h) |
TO/K74

121 YO TLT7 TV r—2avnradzy hOA viRk— b+

(2) r01an5504xxYYYY-rx23w-ble-adev.zip(YYYY [EN—=2aNEF oo 0— R 55 EFEEL. FO
A—FLET, F700—FETE, M1 vR—rFT 210 5—CDBRIA 2 FIARTENET,
CCTAVR—b+T5TADY FEBIRLET,

VKb 3/ - IDRIR X
yTr-I01ifi-k .
oK Frvtl
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(B) A V= FOAY Y ETRTRIVERMT & YU TLT T U —23VDTAT LY bSA
7|_€_ I~ é *ngj—o
& rvE-+ O b
TJOSTIbmA h—b — B
BEFD Eclipse JOUTY bERET IT4LIM-2EFRLET. / Af;
O M=k FAL 7 - DER(T): FB(R)...
I ® F-147-Tr4 . DERA) | C¥download¥ble_demo_tbr23w_beac ~ ZE(R)... I
FOSTIRP):
ble_demo_tbr23w_beacon_sample{ble_demo_tbr23w_beaco FTATERS)

ERETNTRRD)

=56
£ >
ATvay
FZRLETOYTY NEREH)
JOVTIMED-FAR-AIZIE-(O)
9-7AR-RIBEEES 570517 MBS ()
I-%y5- gk
[17-%4- by MoTOS T MES M FHW)..
=H(E...
@ < E3(B) RAN) > G Foutll

12-3: A2z bDA VR—F
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12.1 Beacon 4> 7JL

12.1.1 @731 X
Beacon # > FJL® Advertising DZEFLUTDT /NS ADRF ¥ U THRIELTVLET,

® iOST/NMR
® Android T/31 R

12.1.2 Btk
Beacon > 7)LIX#EEI%. Non connectable undirected advertising (ADV_NONCONN_IND) % Bfits L &
ER

12.1.3 Advertising Data
Advertising Data @42 4 7'|& app_main.c ® BLE_APP_BEACON_TYPE TUTOWFIhMNEHEBELET .

0 : iBeacon (default)
1 : Eddystone
2 : broadcast mode

#& Advertising Data [CDWTLUTFIZEHBALET,

® Beacon
iBeacon M{L#%(% https://developer.apple.com/ibeacon TARENTLVET,
Advertising Data [(XLLFORE % app_main.c N TIEEL TWLET,

/* Advertising data */

static uint8_t gs_adv_data[] =

{
/* : Modify advertise data. Value of Data Flag is defined in
https://www.bluetooth.com/specifications/assigned-numbers/generic-access-profile */

/* Flag (mandatory) */

2, /**< Data Size */

oxe1, /**< Data Type: Flag */

(BLE_GAP_AD_FLAGS_LE_GEN_DISC_MODE | BLE_GAP_AD_FLAGS_BR_EDR_NOT_SUPPORTED), /**< Data Value */

/* Manufacturer data */

Ox1A, /**< Data Size */

OxFF, /**< Data Type: Manufacturer data */

Ox4C, 0x00, /**< Company ID: Apple */

0x02, 0x15, /**< Beacon Type: */

0x32, 0x46, Ox6a, ©x3a, Ox75, 0x52, Oxdb, Oxb4,

0x97, 0x49, 0x19, Ox70, Oxd8, Ox56, Ox98, Oxaa, /**< UUID: 32466a3a-7552-dbb4-9749-1970d85698aa */
0x00, 0x01, /**< Major: 1 */

0x00, 0x00, /**< Minor: @ */

0x00, /**< Measured Power: */

3

J— F 12-1 iBeacon AD T 7 #JL k@ Advertising Data

UUID IZR%3 57 TV r—2a vEEDLDEZIEELEY,
Major, Minor N\—2 3 VIR T 27 T r—23>o0N—2a Vv ERELET,
Measured Power (& iBeacon {t# CIEE SN AETEHRIL. #ELEFT,
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® Eddystone
Eddystone M{t#k(& https:/github.com/google/eddystone TR INTLVET,
Beacon ¥ > 7JLTCI& Eddystone-URL 2 4 FZ#RAE L TWET, &Y > J)LTIL Eddystone
Configuration GATT Service ZHHR— k L TWWEH A, Advertising Data (UL TOREB %
app_main.c A THEE L TLET,
/* Advertising data */
static uint8_t gs_adv_data[] =
{
/* ¢ Modify advertise data. Value of Data Flag is defined in
https://www.bluetooth.com/specifications/assigned-numbers/generic-access-profile */
/* Flag (mandatory) */
2, /**< Data Size */
oxe1, /**< Data Type: Flag */
(BLE_GAP_AD_FLAGS_LE_GEN_DISC_MODE | BLE_GAP_AD_FLAGS_BR_EDR_NOT_SUPPORTED), /**< Data Value */
/* Complete list of 16bit Service UUIDs */
3, /**< Data Size */
ox03, /**< Data Type: Complete list of 16bit Service UUIDs */
OxAA, OxFE, /**< 16bit Eddystone UUID */
/* Service Data */
14, /**< Data Size */
ox16, /**< Data Type: Service Data */
OxAA, OxFE, /**< 16bit Eddystone UUID */
ox1e, /**< Frame Type: URL */
0x00, /**< Tx power: @ dBm */
oxe1, /**< URL Scheme: https://www. */
0x72, Ox65, Ox6E, Ox65, Ox73, Ox61, Ox73, Ox07 /**< Encoded URL: renesas.com */
15
31— K 12-2 Eddystone DT 7 # JL k@ Advertising Data
Service Data @ Data Size, URL Scheme, Encoded URL ITD W TR T H57 Ty — 3 v
ABHOETEELTLEELY,
® broadcast mode

Bluetooth Core Specification T % = 11z Broadcast Mode D& # %i#1=9 & 5 (2. Flags IZ"LE
General Discoverable Mode” &”LE Limited Discoverable Mode”Z & LV\HNBRE L > TWWET,

/* Advertising Data */
static uint8_t gs_adv_data[] =
{
/* : Modify advertise data. Value of Data Flag is defined in
https://www.bluetooth.com/specifications/assigned-numbers/generic-access-profile */

/* Flag (mandatory) */

2,
ox01,

1

BLE_GAP_AD_FLAGS_BR_EDR_NOT_SUPPORTED,

/**< Data Size */
/**< Data Flag: Flag */
/**< Data Value */

/* Complete Local Name */

9, /**< Data Size */

0x09, /**< Data Flag: Complete Local Name */

'R', 'B', 'L', 'E', '-', 'A', 'D', 'V', /**< Data Value */

31— K 12-3 broadcast mode M 7 7 + JL b Advertising Data
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RX23W J')L—7 Bluetooth Low Energy 7 U —< a3 VEAEREHA K

1214 AV I749L—>avATFoay
Beacon 4> JILAIZT 74N A SEEL-BLEFITOaY 74459 L—3vAToarvEdEwkR 1231
~LET.

£123 ZELF-aVI7249Lb—Y3vAToay

EZA=E: B®REE
(SC &7R)
BLE_CFG_LIB_TYPE 2 : Compact
(Type of Bluetooth LE Protocol Stack library)
BLE_CFG_RF_CONN_MAX 1
(Maximum number of connections)
BLE_CFG_CMD_LINE_EN 1: BH
(Enabled/Disabled command line function)
BLE_CFG_CMD_LINE_CH 8
(SCI CH for command line function)
BLE_CFG_BOARD_LED_SW_EN 1: BH
(Enabled/Disabled board LED and Switch
control support)
BLE_CFG_BOARD_TYPE 1 : Target Board
(Board Type)

12.1.5 ZEARER/NT A —4&

(1) ZFLR
7 KL R (% app_main.c ® BLE_BEACON_ADDR_TYPE TUTOWIhhZHEELET,

BLE_GAP_ADDR_RAND : Static Address (default)
BLE_GAP_ADDR_RPA_ID_RANDOM : RPA(static) address

(2) Advertising Data. Advertising /X5 X —%
12.1.3 Advertising Data] TiE&E LIz 2N Z N DEHRICEH T S T app_main.c M gs_adv_data
(Advertising Data), gs_adv_param (Advertising /85 A —42 )4 Z BT 5 Z L AAIRETT,

1216 A< K
7 KL RIZBLE_GAP_ADDR _RPA ID RANDOM ##EE 9 5HA. BEDT7 FLRERTT B1=8HIZ.
UTOav Y FERAELTWWET,

Beacon Irpa
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12.2 Peripheral 4> 7L

12.2.1 @ET/N1 X
Peripheral %> FILORET/AA RFUTERY EFT,

Central 4> 7JL
Multi-role 4> ZJL
i0OS T/A\ 1 R
Android T/351 R

12.2.2 1k
Peripheral > JFILIEZLTD & S GEMEEITLVET .

® {tE)t%. Connectable and scannable undirected advertising (ADV_IND)® Advertising Z#Bita L £ 9,
=#D 30 #RE fast Advertising (interval : 30ms)Z 1TL). £ M. slow Advertising (interval : 1000ms)
ETWET,

® E—LT/NM RN Scan #1735 &. "RBLE-P-DEV'E WS BRITHRIESINET,

ull docomo = 18:45 < @ 100% [=2)
’I( GATT Browser

<No name> Yur
UUID:83B76693-CCDD-5EC7-09A9-DOF7028A73C2 -46
RBLE-P-DEV Yur
UUID:2793788C-3A95-EA8B-A571-F3F8BA2EFBS7D -46
<No name> Y

UUID:BFO83ED4-F3C4-0E39-77CC-7ECO9BFE4B48 -97

12-4 1) E— FF/34 A Scan BEEA
o MY DL, REFEHEYR— MR LDBAT Advertising NMEIE LT, BEEREYR— FHY DG
&1 Advertising Z#fE L 9, RFEHGYR— FOEEAEIL 122403)% ZSBES LY,
0 YE—FTNAAMND GATT H—ERBEZTO L. UTABRHEEINET,

£124 BHEIIhBZY—ER, T¥S5942YXT 495 & UUD

H—ER, FX¥SVRYRTAVY UuUID

LED Switch 4—E X 58831926-5F05-4267-AB01-B4968ESEFCEO
Switch State ¥+ S0V XT499 58837F57-5F05-4267-AB01-B4968ESEFCEQ
LED Blink Rate ¥+ >4 42 ) X714 wv% | 5883C32F-5F05-4267-AB01-B4968ESEFCEO
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all docomo = 18:56 < @ 100% [3)

< Back Services Disconnect

RBLE-P-DEV Y

Device UUID : 2793788C-3A95-EA8B-A571-F3F8A2EFB57D

Connection Status : Connected

Custom Service UUID : 58831926-5F05-4267-AB01-B4968E8SEFCEO
58837F57-5F05-4267-AB01-B4968ESEFCEO
Properties : Notify

5883C32F-5F05-4267-AB01-B4968ESEFCEQ

Properties : Read Write

12-5 YE—r TN/ ADY—ERREEER

® gatt db.c ? gs_gatt_service AM LED Switch H—EZXADHKREICT, 2BFB D/ A —4 %
BLE_GATT_DB_SER _SECURITY_UNAUTH | BLE_GATT _DB_SER_SECURITY_ENC [ZE%F L TL»
F9, TD=H. JVE—FT/NALAMDS LED Switch H—ERXDF v STV R2 VAT A4 vI~ANTHIER
TEBEIIRT YV ITHPREBEERYET,

Static const st_ble_gatts_db_serv_cfg t gs_gatt_service[] =
{
/* Alg */
/* LED Switch Service */
{
/* Num of Services */
{
1,
s
/* Description */
BLE_GATT_DB_SER_SECURITY_UNAUTH | BLE_GATT_DB_SER_SECURITY_ENC,
/* Service Start Handle */
0x0010,
/* Service End Handle */
0x0015,
/* Characteristic Start Index */
6,
/* Characteristic End Index */
7,
1

1

O—F12-4 LED Switch ¥—EXDtF 1) 71 EE

® UJE—FT/NA XM Switch State ¥+ 57 21 X T 1 v D Notification ZHZHIZL1=%&. K—F
E® SwW1 ##3 &, Notification Z2EELET,

® JE—FT/NAAM5 LEDBlinkRate ¥ ¥ 592 JRXRT 4 v IITEEZETAL LHE x 100ms D
IR T LED MmEMNREYET, 0 22508 &, LED AUHATLET,

o I 5 &, Advertising ZEBBELET,

¢ R—FEDSWIZHTLENS, VY FREAVERTTEE. AT a4 VI BREHIBRLET,
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1223 avI49L—>avA7Foay
Peripheral > FILAIZTF 74 I bASEELABLEFITOaY 745 L—avA T avak 125
IZ;RLET,

£125 ZEELf-av 745 L—YavtrToay

<Y 0% ERE(E

(SC &7R)
BLE_CFG_LIB_TYPE 1 : Balance
(Type of Bluetooth LE Protocol Stack library)

BLE_CFG_RF_CONN_MAX 3
(Maximum number of connections)
BLE_CFG_NUM_BOND 3
(Number of remote device bonding
information)
BLE_CFG_EN_SEC_DATA 1: 8%
(Store Security Data in DataFlash)
BLE_CFG_CMD_LINE_EN 1: BH
(Enabled/Disabled command line function)
BLE_CFG_CMD_LINE_CH 8
(SCI CH for command line function)
BLE_CFG_BOARD_LED_SW_EN 1: 8%
(Enabled/Disabled board LED and Switch
control support)
BLE_CFG_BOARD_TYPE

(Board Type)

—_

: Target Board

12.2.4 EEAIGEGF/INT A—4

(1) ZRLX
7 K L RI% app_main.c ® BLE_PERIPHERAL_ADDR_TYPE TLUTFOWFhAEIEELET,

BLE_GAP_ADDR_RAND : Static Address (default)
BLE_GAP_ADDR_RPA_ID_RANDOM : RPA(static) address

(2) Advertising Data, R¥ ¥ > LRARUXT—4, Advertising /85 A —4%
app_main.c @ gs_adv_data (Advertising Data), gs_sres data (R¥ ¥ Y LRARI R T—4A),
gs_adv_param (Advertising /X5 A —4) [FZEERBETY . gs_adv_data. gs_sres_data ADT/\1 X4
ZZEBEL., Central U FILEDEHEEITIHBE. Central o TILD T A ILAIZOVWTHLEET HNE
nHYET,

(3) RREHEEHEYR— K
app_main.c @ BLE_PERIPHERAL_MULTI_CONNS AE#IZH > TL\SI5E. D Central T/34
AEDRBEREYR—FLET,
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12.3 Central > 7))L

12.3.1 ®@ET/N 1 R
Central > FILDORET/INA RIFLUT EHRYFET,

® Peripheral > 7L

12.3.2 EfE
Central > FILIZLL T D & S HEMEEITUVET .

#2Eitk. Peripheral 4> FILE#&RH T 57=8. Scan BB L FT ., ZH®D 10 #'[E fast scan
(interval : 60ms, window : 30ms)#4TL). £®D#. 10 #f# slow scan (interval : 1200ms, window :
11.25ms)&{TLVET, Scan fE1E#%. R—FLED SW1 #HT$5Z & TScan #BELET,

i L7z Peripheral 4> 7 )LIZxt L TIEBIER Z2E LE T, Peripheral 4> FILERET H &
Scan ZFLLFET,

BT TE. N7y FREFEZTVET,

Ny FREFHIER, MTUEEERZYE— FT/ANSRITEELET,

PHY 2Z8 ¥ 51848, MTUZEERZ/TOBICPHY ZEEEREZYE— TS RIZEELET,
JE— FFNARND MTU ZEERAOHEEZET S L. & 124 O LED Switch 9 —E 2D
REMIBLET,

H—EXBRFEST T #%. Peripheral 4> F)L® Switch State ¥+ 592 J ATy DCCCDIZ1 %
EEAHBFET,

CDEFIZRT Y VI EHTHEWNES. Peripheral > T L IS5 —AEMEh, COI5—%%
B, R7VIERBLET, R7Y T EHATHSEEATHEWNMERICL IS —A@EMSh,
NDIZ>—%ZEHR. BEILETVLET,

R7YVT, FHEEBEENTET I S EBE. Peripheral 4> 7LD Switch State ¥+ 59 % 1) R
TAYIDCCCDIZT1 #EZAAFT, RTFULYT, BEENETLTWRIES, ESAAICHRI
LFET,

Z DIKHEE T Peripheral > FILDKR— F LD SW1 ## T3 % & Switch State A Notification Ti%{E
ShFET,

R—FEDSW1 #HTLAEAL, Uy FREZVERTTEE. RoTa VT BREZHIBRLET,

1233 avI749L—>avAFoay
Central Y FILBIZT AN A SEBE LEBLEFITOaAY 245 L—2avAToarvER 126 125

LFEY,
£126 EELfzaVvIqdL—YavAToay
E4ZA=F REE
(SC &7R)
BLE_CFG_LIB_TYPE 1 : Balance
(Type of Bluetooth LE Protocol Stack library)
BLE_CFG_RF_CONN_MAX 3
(Maximum number of connections)
BLE_CFG_NUM_BOND 3
(Number of remote device bonding
information)
BLE_CFG_EN_SEC_DATA 1: BH
(Store Security Data in DataFlash)
BLE_CFG_CMD_LINE_EN 1: 8%
(Enabled/Disabled command line function)
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Iy 04 B®REE

(SC &7R)
BLE_CFG_CMD_LINE_CH 8
(SCI CH for command line function)
BLE_CFG_BOARD_LED_SW_EN 1: 8%
(Enabled/Disabled board LED and Switch
control support)
BLE_CFG_BOARD_TYPE 1: Target Board
(Board Type)

12.3.4 EHEAIGEGF/INT A—4

(1) ZRLZX
7 K L RI% app_main.c ® BLE_CENTRAL_ADDR_TYPE TUTFOWFhMEIEELET,

BLE_GAP_ADDR_RAND : Static Address (default)
BLE_GAP_ADDR_RPA_ID_RANDOM : RPA(static) address

(2) RF¥XYUNFGA=EF, AR 3VINTA—4
app_main.c M gs_scan_phy_param, gs_scan_param(AX ¥ /85 A —4A)& gs_conn_phy_param,
gs_conn_param (A4 L 3 V/NT A —AR)EXEERRETY , Peripheral ¥ > 7 JL® Advertising Data, X
XY LRARVRAT—AADTNARBEERT DIHEE. AX YT 4L 2THS. gs_fiter_data [ZD

WTHEBELET,

(3) PHY
R PHY & 1M D5 2M IZEE T 5154, app_main.c ® BLE_APP_CHANGE_PHY 2M [Z
1%8%/ELET, BLE_ APP_CHANGE_PHY 2M O #)#AfElX 0 T,
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12.4 Multi-role 4> 7 )L

1241 rARO D

Multi-role 4> ZJLIE Central T/54 A, Peripheral 4> )L E#EHE L. Central T/8f AMWSHEEATH
FEXEYSORVRTavIDT)w o, HABUWIE, Peripheral > IS BH I E=F ¥ SI94 )R
TAVIDT)yTOETVET, 12-6 [ Multi-role 4> T )LD rARADERLET,

LED Blink Rate Bridge Switch State Bridge
Central device Central device

Notification
Bridged Switch State
Characteristic

[ } Multi-role f j Multi-role
— sample D sample
LED Switch Bridge Service LED Switch Bridge Service
8 Peripheral @ Peripheral 8 Peripheral 8 Peripheral
sample 1 sample 2 sample 1 sample 2
LED Switch Service LED Switch Service LED Switch Service LED Switch Service

LED Switch Service APl ——»

Write Bridged LED
Blink Rate characteristic

LED Switch Bridge Service APl 5

12-6 Multi-role > FILD@EE RO

Central 7/\A X & Peripheral > F)ILED T v O ZFEEHT 571=8IZ. Multi-role H > FJLIE Bridged
Switch State ¥+ S92 1) X T« v ¥ (K 12-7)& Bridged LED Blink Rate ¥¥ 594X T4 v 49 (K
12-8)%&d>. LED Switch Bridge Service Z3E40 L TLVEF, Bridged Switch State ¥+ 592 J X T4 v
9 TlZED Peripheral > FILW S @S NF=E DN ETRT=HICT FLRAZEEBMLTWET, Write B (&
LED Switch Bridge Service ®7—% % LED Switch Service ® T —4% [ZZ#: L T Write L &3, Notification
B (3 LED Switch Service ®7—%4 % LED Switch Bridge Service ® 57— % [ZZ#2 L T Notification LE ¥,

v [P Profile
S [ServerClient] GAP Service
S [ServerClient] GATT Service
w 5 [Client] LED Switch Service
v € Switch State
D Client Characteristic Configuration
C LEDBlink Rate
w 15 [Server] LED Switch Bridge Service
v € Bridged Switch State
D Client Characteristic Configuration
C Bridged LED Blink Rate

Name Format/Value Length  Abbreviation Description
fld state uintg_t 1
fld Server Add st_ble_dev_addr t 1

Fields:

12-7 Bridged Switch State ¥+ S92 J X T4 v

v [P Profile
S [ServerClient] GAP Service

[Server,Client] GATT Service
[Client] LED Switch Service
C Switch State

D Client Characteristic Configuration
C LED Blink Rate
[Server] LED Switch Bridge Service
C Bridged Switch State

D Client Characteristic Configuration
C Bridged LED Blink Rate

MName Format/\Value Length Abbreviation Description
fld Rate uintg_t 1

<
€ 1w

Fields:

<
€ i

12-8 Bridged LED Blink Rate ¥+ 522 JXT1v%
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12.4.2 XET/NA R
Multi-role > FILOR AT/ RIEUTERY £,

[Peripheral B—)L] :
® OST/NMR
® Android T/\1 X

[Central @—)L]:
® Peripheral 4> 7L

12.4.3 EhfE
Multi-role > FILIZLLTD & 5 BEMEZITLVET,

[Central T/34 R & D#EHE] :

® itE)tk. Connectable and scannable undirected advertising (ADV_IND) @ Advertising Z Bk L &
¥, PO 30 #[E fast Advertising (interval : 30ms)Z1TLY, M. slow Advertising (interval :
1000ms)&4TLVE T,

® JE—FTFT/INAAMD Scan 175 &. "RBLE-MULTI-DEV’E WS ERITHREShET,

«ull docomo 13:32 9 100% ()

[ GATT Browser Menu

RBLE-MULTI-DEV Yur

UUID:D8C92428-ADDF-AA08-FC45-8BFB26C8C657

LocalName: RBLE-MULTI-DEVY
ManufactureData: no data
Service Data: no data

Service UUIDs: no data
Overflow Service UUIDs: no data
TxPower Level: no data

Is connectable: Yes

Solicited Service UUIDs: no data

12-9 Central /34 X ® Scan E&
® E#T B E. Advertising AMELIE L E T, Multi-role 4> FILTlE, RBFICESRIAES Central T/34A
REF1EOHEHTYES,
0 YE—FTNAAMND GATT H—ERBEZTO L. UTABHEEINET,

®127 BHENDZY—ER, Fv 398 URT4 v & UUD

LED Switch Bridge #—E X 908DCB17-7F42-44AC-AB9D-C36F63DCEBDS8
Bridged Switch State ¥+ 392 UJXT4 97 4CC8C6EC-3954-41D1-8CFF-3F2FE5EC0180
Bridged LED Blink Rate ¥¥ 392 UXT 499 458B6862-6D2C-4356-8B2E-B88BCE7F0C84
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il docomo 13:30 @ 100% (amm)

< Back Services Disconnect

RBLE-MULTI-DEV Yuul

Device UUID : D8C92428-ADDF-AA08-FC45-8BFB26C8C657

Connection Status : Connected

Custom Service UUID : 908DCB17-7F42-44AC-AB9D-C36F63DCEBDS
4CC8CBEC-3954-41D1-8CFF-3F2FESEC0180
Properties : Notify

458B6862-6D2C-4356-8B2E-B88BCE/FO0C84

Properties : Read Write
12-10 Central T/34 ADHY—E R RHEE

gatt_db.c @ gs_gatt_service A®M LED Switch Bridge ¥ —EXDRFEIZT. 2BEHD/INSA—4 %
BLE_GATT_DB_SER _SECURITY_UNAUTH | BLE_GATT _DB_SER_SECURITY_ENC [ZE%®F L TL»
9., TD1=H. Central T/84 AH 5 LED Switch Bridge ¥ —ERXDF ¥ S8 YRTF 4 v I~T
DERGTDIGEICRT Y UITHRREBELLRYET,

static const st_ble_gatts_db_serv_cfg t gs_gatt_service[] =
{
/* A */
/* LED Switch Bridge Service */
{
/* Num of Services */

{
¥

/* Description */

BLE_GATT_DB_SER_SECURITY_UNAUTH | BLE_GATT_DB_SER_SECURITY_ENC,
/* Service Start Handle */

0x0010,

/* Service End Handle */

0x0015,

/* Characteristic Start Index */

6,
/* Characteristic End Index */
7,

1,

s
s

Xa
il

O— K 12-5 LED Switch Bridge Y —EXDt*a ) 71§

Central 7/N1 X LT 5 & . Advertising B LET .

[Peripheral %> 7L & DS :

® Peripheral 4> FILEHBET B, R—FLED SW1 2 T35 &, Scan R LE T, RYID
10 #fE fast scan (interval : 60ms, window : 30ms)Z{TL). Z£®D#%. 10 #fH slow scan (interval :
1200ms, window : 11.25ms)%fTLVE$, Scan {E1E#&., R—FED SW1 T4 5 & T Scan &
BRELEY,

® 1&RH L7z Peripheral > FILICxt L THEMERZEIE LET . Peripheral 4> TILERET B L.
Scan ZfELLFET,

o HHETHR. N7y FREHZETVLET,

o /N7y rREHE. MTUZEZERZYE—FTNSRIZEFLET,
PHY #ZF 9 5548, MTUZEEERZTSHICPHY ZEERZEZY E— FTHAA RIZEEFELET,

& UE—FTNARAMDE MTU ERERADIGEZEZZIETHE. LED Switch Y—EXDEEZHIBL
FF9,
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H—EXBRFET T #%. Peripheral 4> 7)L® Switch State ¥+ 392 JXT4 v DCCCDIZ1 %
ETRAHFET,

CDEFITRT Y VT FEHTHEIMES., Peripheral ¥ TILHA LIS —A@EHMESh, COIS5—%%
Bk, R7VUIERBLET, R7V VI EFH THBELEEATHEWNMGSICEIS—MREFMSh, 2
NDIS—%2E®R. BEILETVET,

R7YUT, £l=1E, BEIENTETT S LBEE. Peripheral 4> FILD Switch State v 594 1) X
TA4YIDCCCDIZ1 H#EZFAHFET, R7U YT, BEELAET LTWSIIGEEEETAAITHEI
LET,

Z MDIREE T Peripheral 4> F)ILDHR— K LD SW1 #3#8T 3 % & Switch State A Notification TiE{E
ShET,

[RoT 14 T EHROBIR] :

R—FLEDSWI ZBTLEGAL, Uty b REVERTITEE. RoT 1 VT EREHIBRLET.

[Switch State ¥+ SV 2 URT 4 v oI DT v ]!

T2 ANHKRESETH. Peripheral > FILDAR— K ED SW1 ##HT9 % &, Multi-role 4> F)LAHY LED
Switch Service @ Switch State ¥+ 52 % ') X7 1 v % % LED Switch Bridge Service @ Bridged Switch
State ¥ ¥ Z VR VAT 4 v IICEBMLTEMET S0, 12-11 IZ5R 9" & S I Central T/34 X2
Bridged Switch State ¥+ SV 2 VX T4 v I BHINFET, COF¥IVFVRAT4 v IIEE 12-7(Z
7R3 & 51 Switch State & Peripheral 4> FILD7 FLRAEEHE T,

Central T/34 R &£ ##i% . Central T/34 AH 5 Bridged Switch State ¥¥ 598 UXF 49 oD
CCCDIZ1%#8&/xELET,

Peripheral > 7 )L & ##i# . Multi-role ¥ > 7 JLHY Switch State ¥+ 594 1) X741 w49 ®H CCCD
IC1ZBERELET,

X 99% W21:05

= Characteristic  DISCONNECT

RBLE-MULTI-DEV

6D:BE:F3:1A:64:FD Yuul
Status: CONNECTED -58
BONDED

4cc8cbec-3954-41d1-8cff-3f2fe5ec0180
4cc8cbec-3954-41d1-8cff-3f2fe5ec0180
Properties: (0x10) Notify

Notification On Hex v

2021/05/25, ‘X, 21:04:53

|01 E3B8 3E CD 9D DA | Bridged Switch State
2021/05/25, X, 21:04:48  %v3558UYRT 4 9%
b1 E3 B8 3E CD 9D DA 01 |

12-11 Central /34 A~ ® Bridged Switch State ¥ ¥ 59 2 J AT 4 v DB
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[LED Blink Rate ¥ ¥ S92 YRT4 v o DT v ]:

Central T/34 R & Peripheral 4> 7 )LIZ#E# 4. 12-12 2579 & 5 (< Central 7/34 X Hvi5 Bridged
LED Blink Rate ¥¥ 392 JRT 4 vIIEEZEEAL L. IE x 100ms DREKRT Peripheral 4> 7))L D
R—FL®DLED ORmEMNBEEYET,

all docomo & 17:42 < @ 83% (@m)

{ Services Characteristic Disconnect

RBLE-MULTI-DEV Yuil

Device UUID : AB558D18-82A7-6D2E-0144-8AEA38E5228C

Connection Status : Connected

Custom Characteristic
UUID : 458B6862-6D2C-4356-8B2E-B88BCE7F0C84

03
0x03

May 20, 2021 17:42:29 1byte

12-12 Central 7734 AH 5 Bridged LED Blink Rate ¥ v S92 VAT 4 v I DEERAH

1244 22745 L—YavtAroay
Multi-role %> FILBIZCT IAIL CHSEBLEBLEFITOaY 7445 L—>avtFoaviEx 12812
rLET,
£128 ZELF-avI749Lb—vavArroay

Xy 0% REE

(SC &7R)
BLE_CFG_LIB_TYPE 1 : Balance
(Type of Bluetooth LE Protocol Stack library)
BLE_CFG_RF_CONN_MAX 3
(Maximum number of connections)
BLE_CFG_NUM_BOND 3
(Number of remote device bonding
information)
BLE_CFG_EN_SEC_DATA 1: 8%
(Store Security Data in DataFlash)
BLE_CFG_CMD_LINE_EN 1: 8%
(Enabled/Disabled command line function)
BLE_CFG_CMD_LINE_CH 8
(SCI CH for command line function)
BLE_CFG_BOARD_LED_SW_EN 1: 8%
(Enabled/Disabled board LED and Switch
control support)
BLE_CFG_BOARD_TYPE
(Board Type)

—_

: Target Board
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1245 EEAIGELF/INS A —4

(1) 7rLR
7 F L X% app_main.c ® BLE_MULTIROLE_ADDR_TYPE TUTOWVWI A ZHEELFET,

: Static Address (default)

BLE_GAP_ADDR_RAND
: RPA(static) address

BLE_GAP_ADDR_RPA_ID_RANDOM

(2) PHY
Central A—)L & L THERREILZIZ PHY & 1M M5 2M IZEE S 515&. app_main.c M
BLE_APP_CHANGE_PHY 2M 21 #8%F L £ 9., BLE_APP_CHANGE_PHY 2M QO#HA{E(X 0 TT,

(3) Advertising Data, XF ¥ > LARUXFT—4, Advertising /35 A —4
app_main.c 0) gs_adv_data (Advertising Data). gs_sres_data (RF¥ ¥ Y LARVRAT—42),

gs_adv_param (Advertising /85 A —#%) [IZERRETT,
@) RFYUNRSTA—F, ARHL UG A—4
app_main.c DA F v /INT A—R Th5. gs_scan_phy param, gs_scan_param &A% L3 U\
SA—R2T&HA. gs_conn_phy param. gs_conn_param [FZERIRE T, Peripheral 4> 7LD
Advertising Data, RF¥ ¥V LARVAT—RADT/INA AL EEET 5154, gs_filter data [TDUWVTH
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