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2.2
RWKE (%, BLE V7 b7 =7 DA A L b—"7"Td 5HLLT D rwble_schedule BIEIZ LV TS E T,

ABA%7S RWKE OFBEREZ T TFEITL, FATTREARU b, Ay bB—UNR2EL 725 & rwble_schedule

RWKE D%E1T

BB TLET, FLEETTAREAXRXUD, AvE—Uhty hENDEAL =T 1TFET
rwble_schedule BI# A E1T L £,

7 7 A )V : renesas/src/arch/r178/arch_main.c

// And loop forever

for

{

(:7)

// schedule the BLE stack
rwble schedule () ; RWKE DET

// Checks for sleep have to be done with interrupt disabled
GLOBAL INT DISABLE () ;
// Check if the processor clock can be gated
if ((uintlé_t)rwble sleep() != false)
{
// check CPU can sleep
if ((uintlé6_t)sleep check enable() != false)

{

// Wait for interrupt
WETI();

}

}
// Checks for sleep have to be done with interrupt disabled

GLOBAL_INT RESTORE () ;

sleep load data();
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Bluetooth low energy 7’2 f 2 /L AKX w7 API Y 77 Lo Av=a7 /L A (ROIUW0SS)
https://www.renesas.com/document/man/bluetooth-low-energy-protocol-stack-api-reference-manual-basics
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RWKE[Z & ARV IFEEYNMISY)TERE

[ol1]0]
ARVENVRSERAT
EYAH
ARV ERYE ARVIEI)T
ke_evt_set() ke_evt_clear()
| BYRAHNIES ARURNAURS

BT DA v UREL L, A X MEREIILL T O R RSN H Y £,

- ARV PMIRWKEIZESTHLNUDHERINTWT, KA N2 MIRR HEREZFO

- TV =y adinThoY 7 by =T b bR IR XY MEME L TERT S

- HHTEDDIFANY MDD, WHIG, WAL, NI A—F[TEMTE 20

- ANV EREY FESNDE. Ay E—UERED X 5 REINZR A E Y SEBOMER TR

- ARV NIy FTEHEIN., FRFCHE—A X EBEE Yy FENTHA N2 MUEOEITIL 1 [
- BEOA R IDBRESNIESA . RWKE 354 X2 SRR ENEIC A R MUEL % J4T

4 X MERED RWKE API ZLL FIZR LET,
£ 2-2 AR F#EED RWKE API

RWKE API BE
ke_evt_get AR FDOFREREETIG
ke_evt_set ARV EEEY H
ke_evt_clear ARKREDYT
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TIVr—2a VERAA R

BLE V7 b = TIZEENBH[ET L INT 0l T hEFlE LT, 4 MEREZFIFT S a— FjlZ&LL
TIRLET, GV N7 a s T A0FEMT. KAEOSIHZEZR LT FEN,

1. =—40 A<y k ID(KE EVT USR 0)DA <> h#&EE~ MKE_EVT USR 0 BIT)% &% L 7,

7 7 A )L : t1BLE/src/sample_simple/rble_sample app peripheral.h

#define KE EVT USR 0_BIT

CO_BIT(31 - KE_EVT_USR_0)

2. 2—HFO0ARFDIZODHHA X by KT (app_evt_usr0) 2 E S L ET,

7 7 A )V : tBLE/src/sample_simple/rble_sample app peripheral.h

extern void codeptr app_evt usr0(void) ;

3. =P OAXY FDOTZDDHHA X b FT2RELET
7 7 A )V : t1BLE/src/sample_simple/rble_sample app peripheral.c

{

void codeptr app_evt_usr0 (void)

ke _evt clear (KE_EVT USR 0_BIT);

4. RWKE O A X2 f2 BT 7 —7 (ke _evt_hdlr_ent)iZ, X2 I RT 2R LET,

7 7 A )V : renesas/src/arch/r178/ke _conf simple.c

{

DESGN (KE_EVT USR 0 )
DESGN (KE_EVT USR 1 )

DESGN (KE_EVT USR 2 )
DESGN (KE_EVT USR 3 )

/// Table of event handlers
_TSK_DESC const evt ptr_ t ke _evt_hdlr ent[32]

app_evt_usr0,
NULL,

NULL,
NULL,

5. TV —2a U OEEOUENT, A X2 MERET S ke_evt_set Bz a2 — L L £,

ke_evt_set(KE_EVT USR_0_BIT) ;

BLbTa— REIRSET OF, FMESTA Y hEBET 5 L, FBTRELEA NS by KT REFTS

NEY,
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2.3.2 Ayt — OHERE
RWKE 2232 2 v — UHREOME A LI FIR L ET,
- Ay T—UHREIL, Avb—UREEFTE L L TA v VB A ETT S 72D DL
- RWKE [Z A v E—U%ERk, X(5T 572D RWKE APl ##2{k9 %
- BAvE—TUEEAvE—VNEBEE (AU RI)IFE AU RTT—TMZ L o
THHfHT B s AytE—CNUESTF—TL
Ayt—o AytE—UNU KRS

Ayt —DA |FAytE—UNTESA
*2yt—UB |AytE—UNUETB

- RWKEAPIIZLEH»TAyE—UREEEIND L, RWKE XA vE—U N0 BT E2FELT
- A—RHF—=RT. TV =g VORUBENSLUFEA~R v =R ELT, V=T U RAEEAT S

RWKE[EAvE—C2EANREHLX1—TERE

AvbE—UNVESAZET AvtE—TUN\VRESBEELT
Iytb—UAERE [ AvE—UBEEE KE_MSG_CONSUMED KE_MSG_CONSUMED

ke_msg_send() ke_msg_send() =R #RH
| ARNURINIRS | Ayt—IUNURSA | Ayt—IUNURSB |

BT DA R MREEE i L, A v —UBRRIZUL TOER/BERH Y £,
- TV a3 I A=V ERHBICERETE ., A v —IITELEIIR N
- ARV IFIDELEBITNRNTA—EEEETE, BETL AT, BEXIRAITEIFETED

- AvEB—UEEOB, RWKE £/ 7 7V A —2a v N A v —V 5 RE T 57200 X Y fHk 2 8)
W HEPR T D

- RWKEZAvE—VZEANEHLOX 2 —TEHT D
- BEORAEBE—UREEEINTIES. RWKE FA v E—UREEINFNEIC A v — D0 % T
- @D RA U EEEEE ENZEE D RWKE ILRE SNZRED A v — UUHE & E1T

- RWKEIZAvE—U0EE 15D X ME LT, AvE—U0B L D EREDOENA R FR
FAELFSRES, AvE—VBI R END

- RWKE [ZA vE—U 2 K755 KE MSG CONSUMED 2NEHIE D &, A€ Y sk % s %

A v—BED RWKE APL UL FIc R LE T,
® 2-3 AvytE—TH#EED RWKE API

RWKE API BE
ke_msg_alloc Ayt—TRATEYEHEETHER
ke_msg_free AytE—CHAE BEEERER
ke_msg_send Avt—C (AytE—UAY T HINSA—43) FEE
ke_msg_send_basic Ayt—UAyS (AyE—2 D, FETFRY . EEEXEFIRY) OHEE
ke_msg_forward Ayt —TFERE
ke_msg2param AvtE—UAYE NGNS A—F FRIF
ke_param2msg INSA—EAPD Ayt —CA YA ERE
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BLE V7 NY =T IZEENDEEF L I a sl 5 h5HE LT, A vbe—UBRESFIHT A3 — Njil%
LTI RLET, G 707 u /T A0FEMT. AEOSIH2ZR LTS,

1. #HHORAvE— ID@PP_MSG MESSAGE 1)% /E# L £7,

7 7 A )V : 1BLE/src/sample_simple/rble sample app peripheral.h

typedef enum {
APP MSG BOOTUP = KE FIRST MSG(APP TASK ID) + 1,

APP_MSG_MESSAGE_1,
} APP_MSG ID;

2. AvbE—UTRIRA=FZHETROIE, A vE—URT A —H G R (app_param 1_t)&ZEHR L E T
7 7 A JV : 1BLE/src¢/sample_simple/rble_sample app peripheral.h

typedef struct {
uintl6_t memberl;

} app_param 1 t;

3. BT AyE—VOROOHBA vy E— N K7 (app_msg_message 1) %55 LET,
7 7 A /v : 1BLE/src¢/sample_simple/rble_sample app peripheral.c

static int_t app msg message 1l (ke msg id t const msgid, void const *param,
ke _task_id t const dest_id, ke_task id t const src_id);

4. BNTHAvE—VDOTEODORA Yy E—IUNU RTE2FELET,

7 7 A /v : 1BLE/src¢/sample_simple/rble_sample app peripheral.c

static int t app msg message 1l (ke msg_id t const msgid, void const *param,
ke _task_id t const dest_id, ke_task id t const src_id)

{

return KE MSG_CONSUMED;

B RIA=BEERAvE—UREEINTGE, NTA—ZTA =T BT D54 param
MHEINET,

static int t app msg message 1 (ke msg id t const msgid, void const *param,
ke task id t const dest id, ke task id t const src_id)
{
app_param 1 t* app param 1;

app_param 1 = (app_param_1_t*)param;
tmp = app param_l->memberl;

return KE MSG CONSUMED;
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5.

AvE—UNURIT—=TN, AvE—VIDEAYE—UNURIERELET, HlE LT, ¥R
7 A7 — R APP_CONNECT _STATE D& D A w2 —3 /"> KZ 7 —7 /L (app_connect_handler){Z %
LUET,

BRBAYE—=UNY RIT—=TME, TR T DX A7 A7 — MERTUVEZLZENTEET,
7 7 A /v : 1BLE/src/sample_simple/rble_sample app peripheral.c

}i

const struct ke msg handler app connect handler[] = {

{ APP_MSG MESSAGE 1, (ke _msg func t)app msg message 1 },

TV =y a Y OEEORIENT, Ayt —V&%ETDHRWKEAPL # =2 — /L LET,
7 7 A /v : 1BLE/src/sample_simple/rble_sample app peripheral.c
" NRNITA=BEEERVA =V EERET LA

ke_msg_send_basic BIfiTA vt —V A RXELE T, A v b=V RFETD720ODOAE Y HBBITAR
BmtER 3 5729, ke msg alloc B DEITIIARE T,

ke msg_send basic (APP_MSG_MESSAGE_1, APP_TASK_ID, APP_TASK_ID);

" RIR=BEGDA v —VERRETILE

ke_msg_alloc B3 C A v £ — V& REFT H 1200 AT Y A TR L T, A v b — DRI/ ST A —
i B, ke_msg_send BT A v —URAFE L ET,

app_param 1 t* app param 1;

app_param 1 = (app_param 1 t*)ke msg alloc(APP_MSG_PARAM 1, APP _TASK ID,
APP_TASK_ID, sizeof (app_param 1 _t));

app_param_l->memberl = 0x0000;

ke msg_send(app_param 1) ;

UETa—FEITZET T, FIH6TA vE—VaEET L L, FHATRELIZA v E—U N FIRE
TENET,
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2.3.3 RRY RT— FHEEE
RWKE 242 2 27 27— FMEREOMZE % LI FIZ R LET,

- BRI ZATF— NI, BRI v =V — A U A EREE T L0 ORI
-  RWKE [Z# A7 27— b &5, &%ET 5729 RWKE API ##£fit3%
- RWKEAPIIZCEH->THAZ AT — I REEINDL L, RWKE (FA v —UNV RIT7 =T L&) 0 B

25
- FBEBRAIAT—REFERA TN RTFTTF—T L, BRI AT — N RIS TUTDO LS
WA B s BRYRT—FNVES

BRYRT—F AIE—TCNVEST—TII
BRAGRAT— R [AvE=—UNVESTF—TI)L1
BRVRAT—F2 |A9vE2—DNV RS TF—=T 2

- RAyb—UREEEINBE L RWKEIZHEDH AT AT — DA vE—IN RTF—TAEBRB L.
Ay —IN KT 52 FELT

- =R —RT, REHG. B DR A AT AT — NIEoTAY =V = U AEEHL, &
B LRV A v =N EE SN E IR 2 E174 5

FIVr—aviR40| BRYRT—H | BRYRT—F2 >
RWKE[ER F—R 1 DAY E—SN\URSTF—TILES R ATF—F2D Ay —SNVESTINESR
Ayt—UNURSBEEST Ayt—UNURSCERST
BRYRAT—MZEEYF Ayt—UAREE BRRAORATF—R2EEYS | AyE—DAKE
ke_state_set() ke_msg_send() ke_state_set() ke_msg_send()
pieE | | mE [ Avb—Unurss | | i | Ave—vnurse |

B AT AT — MEBEIXLL T OERFHER A H D £7,
- TV — g NI AT AT — FEBHICERTES
- TV r—a IO X AT AT — N ERIFICEETE S

KB A7 AT — MERED RWKE API #LL FiZ s LET,
*® 2-4 BZRYRT— HEEED RWKE API

RWKE API B=
ke_state_get BEDARY AT— FE0E
ke_state_set HLWRRIVRAT—FEHRE
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BLE V7 b= TIZEENBHET L INT 0l T h&HE LT, AT AT — MEREZFIAT S a—F
BlZLLFIORLET, WGy I 0l T A03MIL. KEDOSIHiZ2SH LT 7ZE0,

1. #HHoOX 27 27— (APP_STATE1_STATE)% &% L £,

7 7 A Jv : 1BLE/src/sample_simple/rble_sample app peripheral.h

typedef enum {
APP RESET STATE = O,
APP NONCONNECT STATE,
APP CONNECT STATE,
APP_STATEl_STATE,
APP STATE MAX

} APP STATE;

2. BMLEFAI AT — R DZODOHIRA v E— " KT 7 —7 /L(app_statel_handler)% FZ%E L £ 5,

7 7 A )V : t1BLE/src/sample_simple/rble_sample app peripheral.c

const struct ke_msg_handler app_statel_handler[] = {
{ APP_MSG_MESSAGE_1, (ke_msg_func_t)app msg _message 1 },

};

3. TTUr—vardOHAY AT — kN2 KT (app_state_handler)lZ, A v E—U N2 RTT7—T )L &%
gL ET,

7 7 A )V : t1BLE/src/sample_simple/rble_sample app peripheral.c

const struct ke state handler app state handler [APP STATE MAX] =
{

KE STATE HANDLER (app_reset handler), //APP_RESET STATE AT—7J)L

KE STATE HANDLER (app nonconnect handler), //APP_NONCONNECT STATE A57—7JJL
KE STATE HANDLER (app_ connect handler), //APP_CONNECT STATE AT—7 /L
KE_STATE HANDLER (app_statel handler), //APP_STATE1l STATE AT—7J)L

b

4. TTVr—va VOEBEOUHNT, ¥ A7 AT — &R ET 5 ke_state_set Bz 2 —/1 L4,
7 7 A )V : 1BLE/src/sample_simple/rble_sample_app peripheral.c

ke_state_set (APP_TASK_ID, APP_STATEl_STATE);

b

ULTa—FEI3eET T, FIEATHI A AT — b aZEd 5L, FIR2TERELLA yE—UN KT
TN EAENET,
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234 A A THEE
RWKE D92 % A < e E A LI TR LET,

- FA~IE HBELEY oA MEHRICA vy =V 2R ET O DA

- AA~OWFREREL 10 T U

-  RWKE ¥ A v &RE. BHT 5720 D RWKE APl Z#2(t9 %

- RWKEAPLIZESTHAVIIAyE—V LU =A MFHEZRE L, A ~Hili T35 & RWKE I3 A »
T—VEEE

-  RWKE |ZEESNTZA v B—VICRIET D A v — V0B % FT

- IR —RF, FATERVELEA LT, 77U —v g OB E BRI ET

RWKE(& 44/ < Z&/m BLTDHT TAYE—DFEE

»[2] »[1] >[o]

Iyt —UABEE
RWKE(D)“‘J'lz—’/’—’F:L—i
l Ayt—U NV RSAZRIT

A ve—CADFL(TEEYE

ke_timer_set()

iz | Ave—UnURsA

B D A v—UHSBE & LB L, Z A < HEBEIZLL T O E2BHE R H Y F7,
- HATIEFEAvE—VID ERERI AT DHFETE, NI A—H LRETLH AT ITRETE RN
- BASREORS. REEREEET A0 0 AE Y FEE A RWKE DNEEIZ SR T 5

- AASIA—A v =D ORI —EEES AV ZHERE LSS, ATV EBIIMEE S, B
HFOU A MFEINEFIND

- HAATDLEEEIND A vE—TDOE[EFEILH AV 1TZE(TASK NONE) & 72 5

2 A < K¥%BED RWKE API ZLL ISR LE T,
* 2-5 74 Ti#EED RWKE API

RWKE API BE
ke_time BWEDZ 1 I EFE
ke_timer_set Ay—UEEFATERTE
ke_timer_clear A tE—UEERATEECH
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BLE V7 U =T WEENIBMEV I Ta sl T 5&2FE LT, 24 ~HEEEZFIHTSa— FFZLLT
WRLET, G770l T A0FMI. AEDSIHZSE L T EE,

1. #HHOAvE—Y IDAPP_MSG_TIMER )% E#&HL £7,

7 7 A )V : t1BLE/src/sample_simple/rble_sample app peripheral.h

typedef enum {
APP MSG BOOTUP = KE FIRST MSG(APP _TASK ID) + 1,

APP_MSG_TIMER 1,
} APP MSG ID;

2. BIITAHAvE—VDEODOHHA v E— N KT (app_msg_timer 1)ZE = LET,

7 7 A )V : t1BLE/src/sample_simple/rble_sample app peripheral.c

static int_t app_msg_timer 1(ke _msg_id t const msgid, void const *param,
ke_task_id_t const dest_id, ke_task_id_t const src_id);

3. BT LAY E—VDREDOFHA v =T RTEEIELET,
7 7 A /v : 1BLE/src/sample_simple/rble sample app peripheral.c

static int_t app_msg_timer 1(ke _msg_id t const msgid, void const *param,
ke_task_id t const dest_id, ke_task_id_t const src_id)

{

return KE_MSG_CONSUMED;

4. AvEB—UNURIT=TMI, AvE—VID EAYE—UNY RTEBRELET, flE LT, ¥R
7 A7 — h 7 APP._CONNECT STATE O35 D A »vt&—3 /N2 KZ 7 —7 )L(app_connect_handler){Z &
FELET,

7 7 A )V : t1BLE/src/sample_simple/rble_sample app peripheral.c

const struct ke msg handler app connect handler[] = {

{ APP_MSG_TIMER 1, (ke msg func_t)app_msg timer 1 },
bi

5. 77U = a b OEEDOWLBNT, #A~%t vy T 2% ke_timer_set B3 A = — /L LE, fHilE L
T, 18 (10 T UHX100) OV =A FERELET,

7 7 A )V : t1BLE/src/sample_simple/rble_sample app peripheral.c

ke_timer set (APP_MSG_TIMER 1, APP_TASK ID, 100);

PUETa— FEIHSE T TF, FISTH A ~ERE LT 1 BET 5 &, FIBTHRELE A vE—In
v RTNEATENET,
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2.3.5 A E ) BERE
RWKE 92 X T VHREOHE A LI TR LET,

- AE VBRI, EEOY A X0 A ) EEE ST 5 720 O A

- RWKE (Tt — 7N D A £ U S & fgfr, #7272 RWKE APl Z 23 %

- TV —va i3 A XERELTAE Y EE AR L, FBEAL, ARAREFITTD
- TV =2 ary TAERVHEENAEL o261, AE Y HKE KT 5

RWKE®D E—¢E 15

L 1
A \
AEYEEEER AEYMEBERR
ke_malloc() / EEAH . FAAH \ ke_free()
| Avt—unursa | I

A E Y RSBED RWKE APL # LA FIS R LET,
+& 2-6 AT HEEED RWKE API

RWKE API B=
ke_malloc E—TfEEA 5 —ED A E ) (IS E R
ke_free E—JfEEA 5 —EBD A E 1) $EIS E fE R

BLE V7 U =T W EENIBMEV I A7Ta sl T 5 %20E LT, AEVHEEEZFIHTSa— FFZLLT
WRLET, G770l T A0FMI. AEDSIHZSE L T EEN,

1. ke_malloc BA¥% 2 —/ L L CAEYERAMMRL, T —F 2R ELET,
7 7 A /v : 1BLE/src/sample_simple/rble_sample app peripheral.c

app_param 1 t* app param 1;

{
app_param 1 = (app_param 1 t*)ke malloc(sizeof (app_param 1 t));
app_param_l->memberl = 0x0001;

2. KWIENTT =2 %5 L, AELIo720 ke_free B# A 2 —/L LT AE Y I EfiEI L £,
7 7 A )V : 1BLE/src/sample_simple/rble_sample_app peripheral.c

tmp = app param_l->memberl;

ke_free (app_param 1) ;

U bETa— T T T3,
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2.3.6 B YA /\> Ko 5 FIEARELT RWKE API
B[ AFANY KT BAHFTREZR RWKE API # LA FIZ R LET,

ke _evt_set AR PRy b

ke _evt clear AR BT VT

ke msg_alloc3 A=V AE Y A R

ke msg_send A=Y (Ryk—TU Ny RN TA—H) BEE

ke_msg_send _basic’¢ : AvE—UNyH (Aykv—VID, FMELF A, KELRFRAT) ORIEE

XKD D APLITRHIFH R R W2, IV IABNY R0 OFMMITHREINEEA, BB T H2—X
r—=ADWY | BIVIADBNS RINEANRY FE@EML, ANV AU RIND Ay E—VRRELET,

2.3.7 RWKE BEEDE#!) V—R
RWKE BED T/ VY — 2% L FITR LET,

TV r—2a D) ) —AFERECOWTUISE [T 7V r—varoERE] 22 T 7EEN,

RWKE 2Ry (P7VH5—ay)

| 22984 7EE | | #zs4vz8 2888 |

RRITARIVTRT—T N |
RRITARIVT 4R

RRYZAT RAT A REY A
RRY AT — NEK KRR ATF— & RTF—FnNVEZ
2F—hnV RS FTIAHINEINAVES AyE—SNVYESTF—TN

Ayvt—=IID | AvE—Y NV RT

ARV EINVESZT=TN

A~y }D ARV FAVES
g FT7ANENVET
AyE—=INVYEFTF—=T1
AyE=IID | AvE—=—IY NV KT
b — 7 4EkE

| 225 27— FEK |

| ARV EAYES |

| Xy b—InyES |

2-5 RWKE BEDE#HYY—X

R01AN2768JJ0130 Rev.1.30 Page 18 of 111
2018.11.19 RENESAS




Bluetooth® low energy 70 kLR R v

7T r— 3 SAERHA B

O TINTa TS EAOERED, K I —ADT L RAVL L ERET A N E U TIORLET, @5
YINT BT T AOFEMIT, AEOSIHiIESRL T EE0,

& 27 RWKEBZEDEALYV—R

)=

S URILE
("™"ETAI Eh—FETRY)

EEIT7AILEB

BRYBA4T

TASK_*

ARV EKID

KE_EVT *

rwke_api.h

BRYT4RYYTaFT—=T)

TASK_DESC_ent

ARVENYEST—T)IL

ke_evt _hdir_ent

ke _conf_simple.c

E—4EE ke_mem_heap_ent arch_main.c
BRRADAL VAR AR APP_IDX_MAX rble_sample_app_peripheral.h
BRRARYOAT—F APP_RESET STATE
APP_NONCONNECT_STATE
APP_CONNECT STATE
BRYRAT— M APP_STATE_MAX
Avyt—TID APP_MSG_BOOTUP
APP_MSG_RESET _COMP
APP_MSG_CONNECTED
APP_MSG_DISCONNECTED
APP_MSG_PROFILE_ENABLED
APP_MSG_PROFILE_DISABLED
APP MSG TIMER EXPIRED
AT—kFN\Y app_state_handler rble_sample_app_peripheral.c

app_default_handler

(N
FIFIENVES
YRS

Ayt—Tn TF=TI

app_reset_handler
app_nonconnect_handler
app_connect _handler

BRYRT—FEH app_state
Ayt—UNU RS app_reset

app_advertise_start
app_profile_enable
app_profile_disable
app_timer_expired

(RfERA)

(RfER)
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2.4 A—R5—R
RWKE OEEZFIH Lz, 77V r—va il b FitOax—Ar—2A %R LET,
-  BLEE#HEECZE LT —42FHT L —F X
- RERMORBZICLIEE FATT D —r A
- RL78/GIDJEIFEREN & DEIV AL TR 2 FITT H v —7r A

2.41 BLE EBEETRELET—22FATEH—4 X

BLE #0015 CZE LT — X 2R HT D —r v AR LET,

BLE 78 Fa/VAH v VI REEZEOFTICIV T — 2 2%E3T 5L a— A"y 7KLV ZIET—
BT TV r— g ACBALET, T A= a U IZE LT — 22T L RO U TR D Ay
TR FETH LT, AT AV — g VO — o AR FTTEET,

a—JLiNwY /\ API
Y N

BLEALEE APPJLIEA APPILEEB
(RIEET—5%EEH) (RET 5% (ROZEETHEER)

BLEALIR

(REEHIED) REAZE

242  IEEREOBRBRICWEERTISI—TUR
FRERI ORBHRICIB A FATT D > — v R e R LET,

TFV = a AIF ARV LAMAT 52 212k 0, BRI AZET T2 2N TEET,

SATA B4TA FvE—TB B42A
LEA LA SLEA LB
(WDZi#) (A/DZE ) (A/DEH) | WROTIYEEHH)

243 RL78/G1D B BHEEMN 5 DEY AAH TUEBEZETTH—4 VR

RL78/G1D JEOKEREDS S DE Y A T2 /T T 5 — v A 2R LET,

RL78/G1D JEUMEEE D DEI W IAZ T, FTEIVIAHNY RTEFATLET, FIVIABN RTNHA X
ety LT, ARV RIEEITLET, SOV UV RAEBFETTIEHE. AXV MV REIM
BAYE—VEREREL, AvE—IANCRTEEITLET,

BYiAFH ARVEA 2U5AH ARVFB Ayt—C
(F—AHA /\' (¥—AHB) /\ /\, APl a—JLNyY
v v [y [y
BYiAH ALIEA FYAH ALEB JEEC BLEALIE
NUESA (LEDJH4T) N\UESB (LEDSHLT) | GEET—HDER)
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25 TI)r— 3 nERE
TV =g o ERFEETHINE, RWKEIWLT U r—a U AR B LET, 77U r—va X
AT DGFINE, UTFIORTHRIHIATEH R T 4 A7 )T HERYIETT,

RRYRAT KRV T4 R ) T REER

DESGN(TASK_USR_0) {app_state_handler, &app_default_handler, app_state, APP_STATE_MAX, APP_IDX_MAX},

RRI AT — MK RRIA VAR RE

K2Ry AT — hEH

FTI7HIENVYES

BRI EAT

BATEATIIUTOLIICERINET, 77V —a ¥ A7IZIX TASK USR 0 & TASK USR 1
NPRENTWET, LT TV r—rarXA7 ZBNT 585613 TASK APP LY FIZEHRL T,

7 7 A JV : renesas/src/arch/rl78/rwke_api.h

/// Tasks types.
enum

{
// User Task (Embeded Portion)
TASK USR 0,
TASK USR 1,
TASK RBLE,
TASK APP = TASK RBLE,

}i

BRIT 4 AT Y T HEER
BAYT 4 A2 Y T HEERIZ, RWKEICL > TULFO XS iIcEHRSNET,
7 7 A JL : renesas/src/arch/r178/rwke_api.h

struct ke task desc

{

const struct ke state handler *state handler; = c-cccccc---- AT — M\ KT
const struct ke state handler *default handler; -cccce---. FT IV AN RT
ke state t *state;  eeeeeeee.n B2 AT — NER
const uintl6 t state max; aaeeeeee.nn B AT AT — MK
const uintl6 t idx max; Liiieeeee.. BRI A AR A

}i

BAGBATEBATT 4 AT VT RE, BAIT A AT VT BT =T NI LES, AT T 4 AT
U 7% 7 —7 /(TASK_DESC_ent)i¥, Fit® LI ICFEEINTWET,

7 7 A JV : renesas/src/arch/rl78/ke_conf simple.c XSGV 7T v ST AOLGE
7 7 A )V : renesas/src/arch/rl78/ke_conf.c XfGy oI Ta s T AUSNOES

/// Table grouping the task descriptors
_TSK DESC const struct ke task desc TASK DESC_ent[] =

{
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DESGN (TASK _USR 0){ app state handler, &app default handler,
app state, APP STATE MAX, APP IDX MAX 1},

}s

ART—EMNVES, FRAIRAT— ¥

AT — RNV RINIKEEZATAT— R TORA Y E—INN KT T —T NN E/AITET . RWKE 1T X v E—
UNERENDE AT I RTESBBLET, Z L THEDH AT AT — e LTEBEEINTZA vE—
NV RIT—TNEBRLT, AvE—UID EiSfHironizAve—U NN RI2ETLET,

F¥7-RWKE X, AT — "V RIZ2BRTIEE. 77U — a U NEXRTDIE AT AT — NOBELE
k Liﬁ—o

ZDAT—INS RTEHAT AT —NENH AT T 4 A7 Y T XGRS NET,

DESGN(TASK_USR_0) { , &app_default_handler, app_state, , APP_IDX_MAX 1},

o TNT0 T A TOFERELZDTIRLET,
TTVr—a L3 ODF AT AT — "NeERLTEY, ¥ A7 27— Nl APP_STATE_MAX T7,
7 7 A /v : tBLE/src/sample_simple/rble sample app peripheral.c

typedef enum {

APP—Rgsgg_STzTES: o, Ut MREE
APP_NONCONNECT STATE, s
APP_CONNECT STATE, %ifﬂfiﬁ»
APP_STATE_MAX ........... *ﬁﬁ/’j{% ~ .
} APP_STATE; B AT AT — MK

AT — ~N2 R 7 (app_state_handler)iZ|E, HHX A7 AT — M TDORA v E—U NV RTT—=TLRBERI 1L
F£9, RWKEIZAT— MU RIEZRTLIL T EFAT AT TOAYE—UNU NI T =T V%
AL E T,

7 7 A )V : 1BLE/src/sample_simple/rble_sample app peripheral.c XS5V 77 07T AOLAE

const struct ke state handler app_state_handler [APP STATE MAX] =
{

KE STATE HANDLER (app reset handler),

KE STATE HANDLER (app nonconnect handler),

KE STATE HANDLER (app connect handler),
bi

FROAT— NN RTTIE, ¥ A7 A7 — b2 APP. NONCONNECT STATE D50 A vE— /2 R
77 —7 )L & LT app_nonconnect_handler 23 E&k SNV TWET, RWKE X7 7V r—2a b OF AT AT —
k%3 APP. NONCONNECT STATE DA A v — U NkIE 415 & app nonconect handler &R L, A
=Y ID ERTT ONTEA Y E—UN RTEFIATLET,

7 7 A )L : t1BLE/src/sample_simple/rble_sample_app peripheral.c

const struct ke msg handler app_nonconnect_ handler[] = {
{APP_MSG_ RESET COMP, (ke_msg func t)app advertise start },
{APP_MSG DISCONNECTED, (ke_msg func_t)app profile disable },

{APP_MSG PROFILE DISABLED, (ke msg func t)app_ advertise start },
b
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FIFIVEIANAVET

RWKE IR D A v =V N RITT—T NV ESZHL, A vE—V IDICHIMHT N A vy E—U N0 R
TMBEEEINTWIRWGEA, T 740 Y RTICBREEEINT-A =D N RTIEBEITLET,

SIDOF T AN IV RTINERATF 4 A7 ) T RSN ET,

DESGN(TASK_USR_0) {app_state_handler,

, app_state, APP_STATE_MAX, APP_IDX_MAX },

oI TNT0 T A TORERELZDTIRLET,

T 7 AN N RIPEIRNG S 7 7 4/ oy BT KE_STATE_HANDLER _NONE 8 L £,
7 7 A )L : t1BLE/src/sample_simple/rble_sample_app peripheral.c

const struct ke state handler app default handler = KE_STATE_HANDLER NONE;

BRAIAT— B, FRATAVAFVAE

B2 AT — R NEHIZ, 77V —2a DR AI AT — 2R LFET, RWKEIZZDZ X7 A5 — |k
EEABRELIILEE L ET,

KIBEDI AT AT — NERERET H LT, FARICHEEBOS A7 2T — b RFETE XY, 20X
AP AT — NEBOEIZ, ZFATA AL AEEMTIET,

TDHAAIT AT = NIEF AT A VAR AENF AT T 4 A7 ) X EEINET,

DESGN(TASK_USR_0) {app_state_handler, &app_default_handler, , APP_STATE_MAX,

oI TNT0 T A TOFERELZDTIRLET,
BAGA A A APP_IDX_ MAX [T 1 L ERESNTWET,

7 7 A )V : tBLE/src/sample_simple/rble_sample app peripheral.h

#define APP_IDX MAX (1)

2 Ay AT — NES app_state ITAY L L TEEINTWET,
7 7 A )V : tBLE/src/sample_simple/rble sample app peripheral.h

ke state_t app_state[APP STATE MAX];

B, KL ATA AR A0 ~ (APP_IDX MAX-1) £ TOA T v 7 ATkl L4, RWKE API
T AT, AR Z A7 % 4 7L~ 1 KE BUILD ID 2 LT, #22 ID 1Bk L £,

AT T AN DS, FAIEATEHZZ7 IDILFE—OMEERY £9,

7IYVr—3UMDARRXY ID = KE_BUILD_ID(TASK USR 0, idx);
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26 EER

RWKE I L7277V 7 — 9 VEERTAICHT20 . BRLAVWEELZEET 2720 0FE SIZONT
AL X,

T r—3avDERECONT

- BLEZH FaLA¥ v 7 OFKEEIZ. RWKEICE > T2V a—V 7 ENFEd, BLE EHEEDE
M LUARWEMEZBET A7, 77U 74— a b £ RWKEIC L TEBENDLERND Y 17,

T — g ORI, JFAIEIICIE RWKE OB BEREIC L > TEHT A L ICEEL T EN,

- BLE7'® ha/L A%y 7 O RF LI BEEDOENA N2 & LTRWKE ICEH SN ET,BLE
T RNANAE T DAY a— ) T ~OEBEARET D720, TV r—a DRy by
KT, A=Y/ KT BLE ICREKT 5 32— A3y 7 O LIIIRRTH 5 2 & MR S
AVE T HESERE T A > & — LD 30%LAN),

R & 72 D08 E, RWKE O A v —VHREZ AL T, #HOA vy E—U N 7L LTHEIL
THERIFLTL &N,

- RWKE X, BIVALEZER LEH A, 77V 7 — 3 UNEIISEEDEI Y AL 24+ 5834 . BLE
T hNaANAE I DAY 2= T ~DEBEERT D720, BV IAB AN BT OEFTRIE N i
INRHESERERTIE 1ms AN) & 72D L 9 SEEETHMERH Y 77,

F7o. BlOALEBERTAEICIE, BRRD 22— R 7 — R (> T RWKE DA X MEREZHEHT L.
RWKE I C L > TEHENINH Y —r o AR FE(TT D2 L 2R L £,

A vE—UHREIC OV T

- AvE—VOREIXe —THEEO - EHEEET LD, ZHDOA v —UNEE S NEIT S LW
e —7MEEARBLET, TV = aid, FRRISZHEOA v E—URX 2 —IZREINZN
KXoy —rr o ABFETIVNERNHY £,

rBLE API DfEFIZ 2T

- #%uT5H BLEAPI %t £7/-, BLE 7’1 ha/V A ¥ v 7 OMRELR EITT57-DI2 A v — ke
EHLET, b — 7RO EZ LT 5 720 Al i10®ﬁwAH%ﬁ%¥?£meT—
HAPBMENDE T, RO API A FEIT LW ERHERINET,

- BLE 7B F 2 )LAX v 7 O rBLE APl T 5 RBLE GAP Reset %% 34795 &, BLE 7’12 h /LA
By T DAY a—Y o T ORESZIET 5728, RWKE OFHRE S Ik L £,

77— 3 1%, RBLE_GAP_Reset BA%UZ L% GAP VU &y MLEEOSE T HIZIEL Y — 7 o X %[
T 5 MERS Y £7,

b — 7RIz oV T

-  RWKE ZWEHT b —THEEOV A XL, 2—INLFECTEET, 77V r—va v OETY—Fr
A XY, b —TEEBIEBT DR REMEN D D GATE. BBEIS U THA XEPEEL T 730,

Flob—THEBEZIET HBRICIT, AF vy 7 ARV EEARTR LWL T OMNERH Y £7,
71 ke_mem_heap ent DEHE T — RELIFITRLET,

7 7 A JV : Renesas/src/arch/rl78/arch_main.c

uint8 t ke_mem heap ent[BLE HEAP SIZE];

R01AN2768JJ0130 Rev.1.30 Page 24 of 111
2018.11.19 RENESAS



Bluetooth® low energy 7R kLR R v & FFYbr— 3 UERHAA R

Sleep B&REIZ DT

- BLE Y7 F U =7 X RL78/GID ® MCU & RF % H#) CIKIEREJIREBICER S oL RHDLET,
Sleep HEHEIZ L0 MCU & RE I FOWFIDIEIME B RREL 220 £,
- RF OHAHZ 2 73A (SLEEP E— KN %7213 DEEP_SLEEP E— N)IZER

~ RF & 2% > /3A (SLEEP & — R ¥ /=13 DEEP SLEEP E— F), MCU % % & > /3 (STOP E— R)iZ
B

Sleep FEHE D FEMIIL, Bluetooth low energy 7' 1 h I /LA X v 7 2—HF— X< =2 7 L(ROIUW0095)D

7.20.2 55 TSleep i) #ZML T 7230,

MCU @ STOP E£— RiZ2WT

- RWKE BFEATTREARU I, AvbB—UNRELR5 L, Sleep #AEIX MCU % STOP & — RIZER S
HET,

MCU % STOP t— NIZEBEB I E A MO EE o — RE LI IR LET,

7 7 A JV : renesas/src/arch/rl78/arch_main.c

#if defined( USE CCRL RL78)
#define WFI() _ stop();
felse

#define WFI() _ asm("stop");
fendif

STOP E— RTIT—#%&RE, VU T N Tl 2=y b A< Tl A 2=y A/D I/ —
% DMA 21 hr—F L\ o T2 JEOBEREME IRIRAE & 72 0 £ 97, 3EMIL, RL78/GID 22— — X~ ==
TV =R = THHROIUHOSIS)D 19 5 [ AKX U NAHEEE] 2R LT EE0,

JEIBERE 24 9~ 2 B 8 D 356 S/ U C MCU % STOP & — R Cid7e < —IFAYIC HALT £ —
NIZIERE S5, £7213 sleep_check_enable BI#ZFIH L T, MCU @ STOP &— R ~DER & — K
WCEEIE LT E &N,
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3. BLEZ7B raLLREYY

3.1 BLE 7O Fa)LRA v &I

BLE 71 =LA % v 7 L, RL78/GID @ RF % & # L, Bluetooth low energy MEHFIH{E 1 02 72 BERE
TV —va BT Y T N 2T AR v 7T,

BLE 7'u k2L A% v 7 PR3 2 EEOFEMIZ. TREESHR L TESn,

Bluetooth low energy 7' 12 h /L A% v 7 a2—HF—X~<==27 /L (ROIUW0095)
https://www.renesas.com/document/man/bluetooth-low-energy-protocol-stack-users-manual

- 7% [EERESH

F7BLE 71 ha /LR H v 7 OREE EITT H121%, rBLE APl 4 L ¥ 7, rBLE API fLERDFERNIL.
TREZRLTLLIEEN,

Bluetooth low energy 7’2 h 2 /L AKX v 7 APL Y 77 Lo A~v=a7 /L AR (ROIUW00RS)
https://www.renesas.com/document/man/bluctooth-low-energy-protocol-stack-api-reference-manual-basics

- 3 % [Common Definitions |

- 4 % TllInitialization |

- 5% [Generic Access Profile]
- 6 % [Security Manager]

- 7% TlGeneric Attribute Profile

- 8% [Vendor Specific|
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3.2 rBLE API

BLE 71 ha)v 2% v 7 ZBLEAPI Z#2tt LE9, 77V 7r— 3 X BLE APl i35 Z & C.BLE
Ta haNAY v OBREEFIHT A ENTEET,

BLEAPIL (3RO a~2 REA RV M EEHRLET,

a<w K

BLE 7'u ka3 /LAY v 7 OEHEEEDENMER KI5 72 O OB
TV =y a M BLE YR halL AR v 7 IZESND
AR b

BLE 7’10 h a )L A X v 7 OEFERED EITHE R A2 7R 41 Hn
BLE 70 ha )V A X v I BT ) r—va AlEIND

L
FIYhr—ay TV r—ay

o
g aTURER LR EM S § avTVFER ARV MEH

= API — LRy API — LRy
- i3 (APIBR) | | Q=S | oo 2 : (APIBAR) | | G- A0oBIR0 | o) AP
o BLE Host 4
I HEILIE Iftos @ BLEZOra/LRAYY ﬁ

| SUTLBERTA |
RF H

m YT ILEERSA .
3 [ | | N Embeddedt# &
= |2 BLEZORI LRSS N
y Y
@ | RF H

Modem#& X

3-1 BLE 7B baJLR% w4 & rBLE API

BLEAPI (X, /v 7 uavyX o 7B E L TREINTWET, 2F0T7 7V r—rarPavwr RERD
API B A = — 45 &, APIBAEITI =~ ROFEITRETERFOZ L R<KTLET, £0%, BLE 71 |
TANAF Lo Ta~vwy RNETIN, ZTOFITHRRERT ANV MIa—A "y ZEEOF#IZ L -
CEmEnET,

aIYRFA  ARVMA O VKB AU B avYRCe ARVRC

y ATNA Y Y Y

| APP | BLE | APP BLE | APP | | APP | BLE | APP |

3-2 AR REARY FDOETH

77— a UNBLE API ZRIAT A2 FIEIZ TR E 220 £9, FFMTREUBETRLET,

1. ANV RNEZITERATZDO I —)L/N 7 BEE B8

2. o=y RERD API B%cA 31T

3. I = ANy IO EN LA N N EZITED

4. ARV IEZRL, kOa~y REREZFEITT D05 HMT 5 —->FIE2CRE D
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33 MBLEaZTY FOMUHELA
TV —vayMBLE e ha LAY v 7 O¥EEEFIHAT AIZIZBLE 2w R API #MFONE L E 9,

F UL "ble apih"~v X7 7 A NEA LT N—RLTLEEW, flE LT GATT #EEA I 5 I121%,
RBLE_GATT_Enable B % i WIIZFFOMH L T GATT #8e 2 1ML L £ 97, LD TH, 2~ Fighld
ELTETEODONRTIA=2EHEL, a2~ RAPLZFFOHLET,

RBLE_GATT Notify Request APl ZFFOMH 3 22— RHIZLLFICRLET,

7 7 A /v : tBLE/src/sample_simple/sam/sams.c

#include "rble api.h"
static void sams notify request (void)
{

RBLE GATT NOTIFY REQ ntf;

ntf.conhdl = sams info.conhdl; agxroavnrFEL
ntf.charhdl = sams_info.hdl; XXSUFVRT49INVEL

(void) RBLE_GATT Notify Request (&ntf);

3-3 BLE a< > FOFFEUH LA
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3.4 MBLE A XY FDZITERY A

T 7V — 3 UL BLE a2 ROEITH, BLE A X2 b Ea— 3Ny 7 B3 CZITEY £9, BLE 7
T k3L AE 735 BLE A X R EZITIRD 7201205, 3 —Ny 7 B O U & Bk E 1TV E T,

3.4.1 a—JL/ Ny o BAE O EE
o—LNy 7 BT, B1%E LT IBLE 4 XN MEBKREZEL £,

A Ry MEERIT hle_apih"~v X7 7 A VIZERINLTEBY, ARV IEALST AR IRT A—FL
R SN ET,

ARy MMEEROR]E LT RBLE GAP_ EVENT OEFR AL FITR L E T,
file: rBLE/src/include/rble api.h

typedef uint8 t RBLE GAP_EVENT TYPE;

typedef struct RBLE GAP EVENT t ({

RBLE_GAP_EVENT_ TYPE type; ARV 4T
uint8 t reserved;
union Event Parameter u { ARV MIRTA—4
/* Generic Event */
RBLE_ STATUS status;

/* RBLE_EVT GAP Reset Result */

struct RBLE GAP Reset Result t {
RBLE STATUS status;
uint8 t rBLE major ver; /* rBLE Major Version */
uint8 t rBLE minor ver; /* rBLE Minor Version */

}reset result;

} param;
} RBLE_GAP_EVENT;

3-4 AR MEEKRDH

ARy MEEERDA X N A, AR NOBRIT D7D DERRE S NET,
7 7 A )V : tBLE/src/include/rble_api.h

typedef uint8 t RBLE GAP_EVENT TYPE;

enum RBLE GAP EVENT TYPE enum {

RBLE GAP_EVENT RESET RESULT = 1, /* Reset result Complete */
RBLE GAP_EVENT_SET_ NAME COMP, /* Set name Complete */
RBLE _GAP_EVENT_ OBSERVATION_ ENABLE COMP, /* Observation enable Complete */
RBLE_GAP_EVENT OBSERVATION DISABLE COMP, /* Observation disable Complete */
RBLE GAP_EVENT_ BROADCAST_ ENABLE COMP, /* Broadcast enable Complete */
2
35 AR 2L T
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AR MEEREZSRT 57 DIZE T ble apih"%# A > 7 L— KL ET,

=y 7 BRI A N b

AT HWR L, TTVr—aD—r AL UTCHRERMHEEZFETLET,

GAP BERED rBLE A N b &2 TS 22— Rl L ISR LET,
7 7 A JV : tBLE/src/sample_simple/rble_sample app peripheral.c

#include "rble api.h"

void app_gap_callback (RBLE_GAP_EVENT *event)
{
switch (event->type) {
case RBLE GAP_EVENT RESET RESULT:
break;
case RBLE GAP_EVENT BROADCAST ENABLE COMP:
break;
case RBLE GAP_EVENT BROADCAST DISABLE COMP:
break;

X 3-6 a—JL/\v 5B

3.4.2 a—JL/\y J B0 &%

AR NEZITWBTOIZ, BLEIZa— ANy 7EAHERELEST, 77V —2 a V3fFEHT 5 BLE

7a ha AL v 7 ORI T — Ny Z BB R R L £9,

7 7 A )L : tBLE/src/sample_simple/rble_sample_app peripheral.c

static int t app reset (ke msg id t const msgid, void const *param,
ke task id t const dest id, ke task id t const src_ id)

{
(void) led onoff init (R _LED4);

(void) RBLE_GAP_Reset (&app_gap_ callback, &app_sm callback);

return KE MSG_CONSUMED;

® 3-7 a—JL/\v 4 BAEDZE345

a—L Ny 7 BEEORGH APL LI FIoR L ET,
£ 31 a—J)L/\v U BEEEEZRAPI—&

FERE rBLE API a—)L/ Ny BEEE A API AR MEERIF
INIT RBLE_Init RBLE_Init RBLE_MODE_*
GAP RBLE_GAP_* RBLE_GAP_Reset RBLE_GAP_EVENT _*
SM RBLE_SM_* RBLE_SM_EVENT _*
GATT RBLE_GATT _* RBLE_GATT_Enable RBLE_GATT_EVENT _*
VS RBLE_VS * RBLE_VS_Enable RBLE_VS EVENT *
Profile RBLE_XXX_YYY_* | RBLE_XXX_YYY_Enable RBLE_XXX_EVENT_YYY_*

R01AN2768JJ0130 Rev.1.30
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77— a SR AA K

4. JaJrAI)L
4.1 JOoJrAI)LE

(&

TaT7 AL, AL LT N ARITT —Z B2@ET 57200, GATT EOTF — 2 iEiESeF &

EEZELIEZLDOTY,

Ta T rAVETFRROL ) MEERLEET, VY—ERX, A I NV— K —ER F¥TIHIVRAT 4 v
JlWoleT R BEa— FTHERAINTWET,

Profile

Service

_____________________

Service

______________________

_____________________

P—ER

41 FTAT7AILEE

FrE ORERECREIE 2 AT T 220 07 — 2 BT 2 #8E DA

AV IN—FHF—¥EX

P—E 2D E LT, =" EDOROY —E R EREL ST LT

XXT7I7FVRT 49T

T U A FFIERFRRFIECE T T a T o L
TROX D 7, EIZBE L CORASCY —RORELZHT AT DT 4 A7 VX2 e E&0EA1H 5

—  Characteristic Extended Properties

—  Characteristic User Description

—  Client Characteristic Configuration

—  Server Characteristic Configuration

- Characteristic Presentation Format

—  Characteristic Aggregate Format

HMETRESELTLZEL,
https://www.bluetooth.com/specifications/assigned-numbers/

F . LEEF—fITY,

HHICHE > TH—E AN THH S H1E
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T 4 A2 Y 7 Z OHT Client Characteristic Configuration Descriptor |[ZEE TY, AT 4 A7 U S XXX+ 7
THRVAT 4w T OEEYS—NE T T AT h~ilT HE{E (Notification F 7213 Indication) ZFFr 94 5
7=DIZfEH LE9, 7 7 4/ MilX Notification & Indication 23251ETH 5 Z & 2 EWT 5 0x0000 2358 E S 41,
INBHEFATDHICE, 7 74T MIRERE 00001 & 0x0002 ZFEE L ET, o, AREEMEIIEEE
HDTNA A THERFT HRERH D F97,

% 4-1 Client Characteristic Configuration Descriptor 0 £% % &

BRE & il
Notification/Indication Z1E | 0x0000 | Notification % L < [& Indication L TILA 574Uy,
Notification EF 7] 0x0001 | F¥ S92 Y RT 4 v +»\1)) 2—% Notification 9% Z & A A RE
Indication EF 7] 0x0002 | F¥ SV R YRT4y% - /\1)a—% Indication § % Z & A ATEE

FTNRARAE, a7 7 ANVTERINEY—AR"ERITII T4 T FE LTERIELET, T2 —2NF, —
ERADT —AHEEETERTIHOD GATT T —F _X— A2 H B E£7,

9347 rO0—)L H—no—J
FRI2FANL (DS54 TF ) > FAaIZrA40L (F—R)
(U= ~DT7 Y AHEEZIRHE) < VATV bADT O RAMEEEIRE)
v
GATTTF— 4 _R— 2R
H—ERXRT—4ARBEEER)

X 4-2 7O77A4ILDOWHER

DT v 7 7 A )LD Bluetooth SIG |2 L » TEIRN SN TWET, BLE V7 b7 =7 id, 15 OFRFEA T v
TryANEYR— L, 77UV 75— g ZBLEAPILZB L CENOLDO T a7 7 A L EFIFATEE£7,

— . BIREL T 77 ANADHEBLE 7R Fa LR E v I RFR— N LN T e T 7 A0, JhE O
BEEFEATI-OOT e 7 7 A NVEFHATAIVNERSDGE. 77V r—Ya s idhRrAZarar7yr e
LT 7Y r—3a RIS EELET,

5 7 I)r—ay
(@)
= ARALTOATFPALIL
%
o)
T
| rBLE_Host | 7Ir—vay
ARELTOTFALIL
| rBLE_Modem |
BLEZORaLRAYY (99 BLEZORILR A
D ~
5 mEETOI7AN ~ B®IOT7 L
= [h'd
[e0]
~
z GATTF —4~R—2X GATTF—A~R—2X
(H—na—ILDOH) (H—a—ILDH)
HARBLY—E R R#EH—ER HRBLY—ER R#EY—ER
Modemi#& Rk Embedded{& Rk
X 43 JOJ7AMILEH—ERDERE
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4.2 GATT T—4 R—R L&

GATT T — A4 RX—R L, 7077 A VDY —ECRT—HHEEEZTEHRTIEEZOELS T, —g—10DO7T
TV —2a VN GATT T — 4 RN—2A%&FEE L, BLE 7’0 ba )L A X v 7 IZRETDHDLENRD D 97,

GATT 7 —# X—ADZERIT"T b Ea— FEMW)" LT, RO 4 DT A—FEFfoTNET,
F R Ea— AV R

TR a— b NEeRFETIHODL T v T A
16 B> FOMETHY . 0x0001 7> 0XFFFF 23 E W 4T o5

7 h)Ea—bEAT

7 RV B a— MEZFRBIT 257280 UUID
128 B> N DIETH 5 M. Bluetooth SIG 12 & - TEIR 4172 UUID 1344 L7z 16 £ M THIH LS

7 M E=—ME

7RI Ea— DT —X
TR bEa— AL o TTF— 2 &R D

ThrIEa—bN—Iv¥av

TR Ea— ME~DT 72 AFIEZRETH0HD

e
i

GATT 7 —# ~N—A L, TR 2 EITELLET,
~  "prf_config_host.c"”7 7 A /L' ® atts desc_list_host[] : GAP & GATT D7 — & ~X— X
- "prf _config.c"” 7 A /LD atts desc_list_prf]] : Profile D7 —# ~_— &

HAL LT T 7 A )NVEFRET DA, atts desc list pri[[iICV—E A, F¥ T 7 XV AT ¢ v 7 %&B
L/\ijqo

43 GATTT—AR—ZXDHEYHA

HAZ LT 0T 7 ANEERT HI20E, ETUTOL S RNELZBFT O2LERDH Y £,

o LDOL)WHREETFATT D 2(P—ER)

o ECORIBMEOT =L EWD 2(FT I F VAT 4 v I HERR)

o FOXIRTHBE?EXXTIZVAT 47 N a—DOFT —FHPA X, HEERER)

o FDEIIIT—EADNEZEINDI?2EXN TV FIAT 4w 7 DR—=Iyay)

ETEHAZ LT BT 7 AV THI P —ERAT —ZEELRG L, GATT 7 —F X—R [ IHAFZ L —F
A FELET,
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4.3.1 F—AR—Z/\> KJLDEM

BY—EREBF XTI HZYRAT 4 v I DTF—F_R—=ZNY RAEBMLET, F—FX—2Z 2 FUE
54T NCABEN, 294 T2 MR —ROP—ERRF XTI XV AT 4 v T 7B AT H720
ZEHSET,

T —H =2\ KL, "db handle.h"~ > % 7 7 A )L> DB_HDL MAX X Y gilZiBML £,
7 7 A JV : renesas/src/arch/r178/db_handle.h

/** Attribute database handles */

enum

{
/* Generic Access Profile Service*/
GAP_HDL PRIM SVC = 0x0001,
GAP_HDL CHAR DEVNAME,

/* Simple Sample Custom Service */
SAMS HDIL_SVC,

SAMS HDL_SWITCH STATE CHAR,

SAMS HDL_ SWITCH STATE VAL,

SAMS HDL_SWITCH STATE CCCD,

SAMS HDL_LED CONTROL CHAR,

SAMS HDL LED CONTROL VAL,

DB_HDIL MAX
}i

H 4-4 T—H~R—Z/\2 K)LDEME

4.3.2 TFT—RAR—XAL T vHI ADEM
Y=V REXYTIH VAT 4 I DT—E_XR—=AA T I AEBMLET, T—FX—ASf T v/
2%, BLE 70 AV AK » JINT —Z_XR—=ZADEHR LT B L £,

T = H = ZOBME, "prf_configh"~v ¥ 7 7 A VOFIERDEE TERLET,

7 7 A JV : renesas/src/arch/rl78/prf_config.h

/** Attribute database index */
enum
{

/* Invalid index*/

ATT INVALID IDX = 0x0000,

/* Generic Access Profile Service */

/* Simple Sample Custom Service */
SAMS_IDX_SVC,

SAMS_IDX SWITCH_STATE_CHAR,
SAMS_IDX_ SWITCH_STATE VAL,

SAMS_IDX SWITCH_STATE_CCCD,

SAMS_IDX LED CONTROL_CHAR,

SAMS_IDX LED CONTROL_ VAL

X 4-5 T—RAR—XA 2T v ADEMBE
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4.3.3 UUID DES

P—bEREXFY T I XY AT 4 v 7 D UUID #FF LET, Bluetooth SIG (T K- TEIR I LTV A
AP —EREZDXYT 7 XY AT (v 7O UUID L, 128bit DT F AETEFRZ L E T,

UUID (X"prf config.c"7 7 A AL B TE DL HICERLET,

7 7 A JV : 1BLE/src¢/sample_simple/sam/sam.h

#define RBLE_SVC_ SAMPLE_CUSTOM SVC {0x7A,0x8D,...,0xF1l,0xAl,0xF7,0xB9,60xCl,0x5B}
#define RBLE_CHAR_SAMS SWITCH_STATE {Ox7A,0x8D,...,0xF1l,0xAl,0x80,0x8D,0xCl,0x5B}
#define RBLE_CHAR_SAMS LED CONTROL {0x7A,0x8D,...,0xF1l,0xAl,OxEE,0x43,0xCl,0x5B}

4-6 UUID OFEZHI

4.3.4 HY—EXDEE
P—ERAEZEHRLET, V—EADOT7 F Ea— ML LTA33HETER L2 UUID 2#EID B TET,

H— B A X"prf_config.c"”7 7 A W ER L £,

7 7 A )L : renesas/src/arch/r178/prf_config.c

/* Service (sams) */
static const uint8 t sams_svc[RBLE_GATT_ 128BIT_ UUID_ OCTET] =
RBLE_SVC_SAMPLE_CUSTOM_SVC;

X 4-7 HY—EXDEEH

435 FvSHORYRTAVIDEE

XX T I HVAT 4 v I EBERLET, F¥ 77X VAT v 7iiZ7axT 4, TR Ea2— UK
N, XTI BIVAT 4y 7DOUUID ZXELET, ¥ 772U AT 4 v 7 X"prf_config.c"”7 7 A JVITE
%Lij_o

7 7 A JL : renesas/src/arch/r178/prf_config.c

/* Characteristic(sams:switch state) */
static const struct atts charl28 desc switch_state_char = {
RBLE_GATT_CHAR_PROP_NTF, JanRF 4
{
(uint8 t) (SAMS_HDL SWITCH STATE VAL & Oxff), FZhrUEa—FknYFL
(uint8 t) ( (SAMS_HDL_SWITCH STATE VAL >> 8) & Oxff)
by
RBLE CHAR SAMS SWITCH STATE X*¥3S95VRATFT4v9DUUID
b

48 X¥SURVRAT 4 v DEEH
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7T =3 SRS A K
XY T IHVAT A>T

NV a—EERLET,
XTI HVART 47« NY a—{X7prf _confige”” 7 A /WIZEFRLET,
7 7 A JL : renesas/src/arch/r178/prf_config.c

uint8 t switch_ state_char wval [RBLE ATTM MAX VALUE] = {0};
¥¥398YRT49Y -\ )a—
struct atts_elmt 128 switch state char val elmt = {
RBLE CHAR SAMS SWITCH STATE, X*¥35U5VAXFT 499D UUID
RBLE_GATT 128BIT UUID OCTET, uuiD &
t¢switch_state_char val[0] }; AUEEEN)Y, FRIZ
49 F¥SVB8VART4vY - N1 —DEED
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4.3.6
BRI, BRICER LY —EA ¥ T2 XV RT 47, ¥ TV FVRT 47 « N 2—% GATT
T R=2 BN ET, 26 DEFRIL, “prf config.c”” 7 A /LD atts_desc_list_ pri[IZEM L £,

F— B R—Z~DIBM

7 7 A JV : renesas/src/arch/rl78/prf_config.c

const struct atts_desc atts_desc_list_prf[] =

{

/*********************************

{

* Simple Sample Service *

*********************************/

RBLE DECL PRIMARY SERVICE, H$—EZX
sizeof (sams_svc),

sizeof (sams_svc),

TASK ATTID(TASK RBLE, SAMS IDX SVC),

RBLE_GATT PERM RD,

(void*) &sams_svec },

/* Characteristic: switch state */
{ RBLE_DECL_CHARACTERISTIC, FvI9RVRT4YD

sizeof (switch state char),

sizeof (switch state char),

TASK ATTID(TASK RBLE,SAMS IDX SWITCH STATE CHAR),
RBLE_GATT PERM RD,

(void*) ¢switch_state_char },

{ DB_TYPE 128BIT UUID, XY IV9RVRATAYY - N\)a—

sizeof (switch state char val),

sizeof (switch state char val),

TASK ATTID(TASK RBLE,SAMS IDX SWITCH STATE VAL),
(RBLE_GATT PERM NI),

(void*) ¢switch_state_char_val_elmt },

/* Reserved */

{0,0,0,0,0,0}

4-10 T—HER—Z2MEMHI

PLET GATT 5 —Z X— 2 DERRIZRE T T KIZGATT T —ZR_R—2ZFIF LI A Z LT a7 74 )L

OIEY J7 2@t L £,
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4.4 ARBZLTAT7AILDEY A

441 H—/NO0—JL
P—Nm—L & LT, BLE V7 MY = TIXLL FOBEEZITWE T,

- I IAT Y MIY—EROT—X %@ (Notification / Indication)

- I TAT VS HIEAHER &

- IIAT VIO EZXIALT— X EZH

- IIAT U NP LOESIAKZENRIZIGE (Write Response)

- I IAT Y b OFEAH LERIZIGZE (Read Response; F BIJLE)
- GATT T —HR—R|ZT — X &ZRE

AR LT 0T 7 ANDY—="DFHT D GATT e D~ > R A XU FEZLLFIRLET,

ARV N EZITERD 29T, &4 RBLE_GATT Enable 2 =2—/L L C, 22—/l 3y 7 B A& 563 2 4
b £,

® 4-2 H—/AO0— )L THAAT S GATT API

av Uk AR+
RBLE_GATT_Enable RBLE_GATT_EVENT_HANDLE_VALUE_CFM
RBLE_GATT_Notify_Request RBLE_GATT_EVENT_WRITE_CMD_IND
RBLE_GATT_Indicate_Request RBLE_GATT_EVENT_COMPLETE
RBLE_GATT_Write_Response RBLE_GATT_EVENT_RESP_TIMEOUT
RBLE_GATT_Set_Permission RBLE_GATT_EVENT_SET_PERM_COMP
RBLE_GATT_Set_Data RBLE_GATT_EVENT_SET_DATA_COMP

RBLE_GATT_EVENT_NOTIFY_COMP
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4.4.2 9547 kA—)L
7747 hr—LE LT, BLE Y7 b T = 7IEZLL FOBEEZITVET,
- Y= ROY—CR XX T IHIVRAT 4T T 4 AT VT XD (Discovery)
- P RADTF—HDEX AL (Write Request)
- H— BT =X OFLT L (Read Request)
- =50 T — X B E L

- NI EHERE ARG (Confirmation)

HABZLKNTOT 7 ANDIT TAT 2 SBFHT D GATTHRED o~ REA RV 2L FIRLET,

ARV N EZITERD 29I, &4 RBLE_ GATT Enable 2 2—/L L C, 22—/ "y 7 B A& B ek4 2 4
ERH Y FT,

R 43 U547 bO—)LTHIAT S GATT API

avw ok ARk
RBLE_GATT_Enable RBLE_GATT_EVENT_DISC_SVC_ALL_CMP/128_CMP
RBLE_GATT_Discovery_Service_Request RBLE_GATT_EVENT_DISC_SVC_BY_UUID_CMP
RBLE_GATT_Discovery_Char_Request RBLE_GATT_EVENT_DISC_SVC_INCL_CMP
RBLE_GATT_Discovery_Char_Descriptor_Request RBLE_GATT_EVENT_DISC_CHAR_ALL_CMP/128_CMP
RBLE_GATT_Read_Char_Request RBLE_GATT_EVENT_DISC_CHAR_BY_UUID_CMP/128_CMP
RBLE_GATT_Write_Char_Request RBLE_GATT_EVENT_DISC_CHAR_DESC_CMP/128_CMP
RBLE_GATT_Write_Rliable_Request RBLE_GATT_EVENT_READ_CHAR_RESP
RBLE_GATT_Execute_Write_Char_Request RBLE_GATT_EVENT_READ_CHAR_LONG_RESP

RBLE_GATT_EVENT_READ_CHAR_MULT_RESP

RBLE_GATT_EVENT_READ_CHAR_LONG_DESC_RESP

RBLE_GATT_EVENT_WRITE_CHAR_RESP

RBLE_GATT_EVENT_WRITE_CHAR_RELIABLE_RESP

RBLE_GATT_EVENT_CANCEL_WRITE_CHAR_RESP

RBLE_GATT_EVENT_HANDLE_VALUE_NOTIF

RBLE_GATT_EVENT_HANDLE_VALUE_IND

RBLE_GATT_EVENT_DISCOVERY_CMP

RBLE_GATT_EVENT_COMPLETE

RBLE_GATT_EVENT_RESP_TIMEOUT
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TIVr—2a VERAA R

443 TOT77ANIZKBT—E2T70ER

TaTrANNT —F EW I OO ANREE T e ha B L FIORLET,
R 44 EXBETOLOILEREAERDOBER

avv kR Am il
Read D95ATFToh > Y=\ | ISAT7URMEIY—NIZXxFHS 93V RATA499 -
N)1—FRAHLEEKRT S
Write without Response | 7 547>k > H—i\ | 9SATFT U MIY—NIZHxFYSHOFVRTA YD -
N)1—EZFAAZERL, HWEEZLELGL
Write D95AToh > Y=\ | ISAT7ORMEIY—NIZXxFHS 93V RATa499 -
N)1—EZAAEEKRT D
Response H—N > VS5A4TFo bk | —=NEISA4T7 VDL DHEAHAE LPEZTAAE
KIZIEET D
Notification Y=\ 2> VSATFobh | B—NEIVSAT O MIFNYSVFURTAVT -
N)a—ZBHML, BREZBLEELGL
Indication H—iN > VS5ATFo bk | B—=—NEI9SAT7OMIFNSUFURTAYT -
N 1—%BHT D
Confirmation D95ATF b > H—N | GSAT7REIY—N\HLDBMEHERL TRLEE
RY
(547 vrn—n ) ( Y—r~E-n )
Read Request > H_P=x
< Read Response *v 50 AURTA v
(F¥SVR2)RAT49DIEZERH)
S J S J
( s547vrn—n ) ( H—A— )
Write Request > I
(XA SVR)VRTAVIDEEEEENR) - -
< Write Response | FYvII7RURT AT
S J S J
( s547vro—n ) ( F—a— )
Write without Response -~ Y—EX
(FXSVBVRTAVODEEREER) | | [¥v502UxF497
S J
( s547vro—n ) ( F—E— )
N otification P-—EX
(XX I73VART1YI DIEEER) X¥vIIRVRT A Y
N\ J N J
54T kA= ( HoNO— h
« Indication FTRY Y
(X SD2)RAT1YI DIEEEH) = -
Confirmation R | FyYI7I0RVRTA YT
S J S J

4-11

TOT7ANICEKBT—E2T7I€R
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(a) Write Characteristic

24T ME =P EZRBLEHFA LT LX YT 7 XV AT 4 v 7 LT, T2 2EZRAD
ZENTEES, P—NET—F2EIREND L, ANV ML TT AV r—va @mL£7,

IIAT MY —=RNIXRX T I Z VAT 47 - N 2a—ZEZIRTITIE, RO APL 2 LET,
1. RBLE_GATT Write Char Request : ' —/ NZFX ¥ F7 7 X URXT 1 v « N 2 —%EZIAL

GATT GATT
Client Senver
= BLE Function | |

G BLE Event L2CAP Connection Established

RBLE_GATT Write Char_Request

(req_type = RBLE_GATT_WRITE_CHAR
or RBLE_GATT_WRITE_DESC)
Write Request N

RBLE_GATT EVENT WRITE_CMD_IND
(resp = TRUE) -

RBLE GATT Set Data
o = e

RBLE GATT SET DATA CMP

_RBLE GATT Write Response

Write Response

RBLE_GATT EVENT WRITE CHAR RESP

4-12 Write Characteristics

M EFIX., GATTHEA R L CH AR X LT a7 7 A NV EFEBRATH-O0EEL /Y $£9, BLE V1 b=
IWAR S I PRI T a7 7 AN FERATIHREE. 7077 ANVDAPIY 77 L AV =a T VAR
L TLLEEN,
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(b) Read Characteristic

T IAT v ME, =R BPIABETF A L TCWAEFY T I X AT 4 v I mb, T—XueirtiT oL
NTEFET, =G T7 7V r— g ZlHmd b2, T—¥EBHMITELET,

Y—Na— DT TV r—a 0F 7 T AT Fvh O Read Request (2 TV A A KSREIZTT — X %K
HFEFA, V= NIHEAELPBEEDHINC, HOEPLOXFY T I X VAT 4 v 7 OEEEFTIVNERH Y
F9, FEMIE6.6HT [FiAH LT —2OEH | 22 LTIZE,

TIAT "B —="noX v T 72 YVRAT 47 « N a—ZHHATIZiE, RO AP ZHEHLET,

1. RBLE GATT Read Char Request : H—"\nHX v T 7 XU RT 47 « N o —EFiriAL

GATT GATT
Client Server

=P rBLE Function | |

= BLE Event L2CAP Connection Established

1
If need to update database

RBLE_GATT Set Data

RBLE GATT SET DATA CMP

RBLE_GATT Read Char Reguest
(req_type = RBLE_GA'I'I'_READ_CHA-RI) Read Request |

Read Response

RBLE_GATT EVENT READ CHAR RESP

4-13 Read Characteristics

M EFIX., GATTHER R L CH R X LT a7 7 A NV EFEBRATIH-O0EEL /Y $£9, BLE 71 b=
WAZ o IRt 570 7y AN EERAT AL, 7077 A NVDAPLY V7 LU AR a T V2SR
LT EEN,
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(¢) Notification Characteristic

YP—\X. 7 T4 7 > k)b Notification ZFF Al SN TWLRBIE, 7747 ML TT—#2XET
HZENWTEET,

$¢Notification DEEH%., 7 TA T v MIT—H2ZITWMo7=Z L H2@BA LAWY, T — X OBRITRGE
SNFERHA, T—EREFIZT TA T MIEELEZ L 2HERT20ENH 58A1%, Indication ZEH L
TLTEE,

Y= NNITAT U MIHF XTI H VAT 47 - N 2a—%KET DR, RO APL 2] L £,

1. RBLE GATT Set Data CEETAXXY T I XV RT 4T - N a—H T
2. RBLE_GATT Notify Request 2 7747 > MIZXF LT Notification % 16(5

GATT GATT

Client Server

= BLE Function | |

S BLE Event L2CAP Connection Established

1
If need to update database

RBLE GATT Set Data

RBLE GATT SET DATA CMP

_RBLE GATT Notify Request

If NOTIFY_COMP_EN permission is set on Characterist!c
i RBLE GATT EVENT NOTIFY COMP i

Handle Value Notification

RBLE_GATT EVENT HANDLE VALUE NOTIF

4-14 Notification Characteristics

% EFUIE. GATTHSREZEH L CHAX AT 7 7 A NV FEBT H7-00@EL 72 £9, BLE V1 h =
NAE s INRET BT 77 ANV EFERTIHEAIT. &7 0774 VO APL) 77 L A =a T VES
LT &N,
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(d) Indication Characteristic

P—sNE, 7T AT B Indication ZFFAISALTNDRBIE, 77947 ML TT—#ZXET 5
ZEMTEET,

HIndication DIEEHR. 7 I9AT v MIT—E %22 T -7~ L #8017 572 %, Indication |% Notification
LU LTT — X Dt L — FMEL RV 4, T — X Dzt L — b & BT A MENH 5 5413, Notification
AL T ZEE N,

P=NBITAT U MIHF XTI HVRT 47 - N 2a—%KETLHITIE RO APL 2] L £,

1. RBLE_GATT Set Data CEETAEXXY T I XV RT 4T - N a—H
2. RBLE_GATT Indicate Request 2 7747 2 MIZXF LT Indication % 245
GATT GATT
Client Server
=P BLE Function I I
< [BLE Event L2CAP Connection Established

1
If need to update database

RBLE GATT Set Data

RBLE GATT SET DATA CMP

>

_RBLE GATT Indicate Request

P Handle Value Indication
RBLE_GATT EVENT HANDLE VALUE IND|"

Handle Value Confirmation

RBLE GATT EVENT HANDLE VALUE_CFM

4-15 Indication Characteristics

M EFIX, GATTHEA R L CH AR X LT a7 7 A NV EFEBRTH-O0EEL /Y $£9, BLE /1 b=
WAE IR 570 7 s A N EHERAT AL, 7077 A VDAPLY) V7 LU AR a TV ESR
LT EEN,
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4.4.4 GATT a—L\Y U BEBDEE L &
GATT A Xy " 522 T AT DIC GATT 2 — ANy JEBEER LET,

7 7 A JV : tBLE/src/sample_simple/sam/sams.c

static void sams_gatt_callback (RBLE_GATT_EVENT *event)
{
switch (event->type) {
case RBLE GATT_ EVENT SET DATA_ CMP:
sams_set data cmp handler (event);
break;

case RBLE_GATT EVENT WRITE CMD_IND:
sams_write cmd ind handler (event);
break;

default:
Printf ("unsupported event: 0x%x¥n", event->type);
break;

4-16 GATT a—JL/\v & B D EZH

GATT 22~ > R API #3473 % RilZ RBLE_GATT Enable (2 22—/ 3w 7 B & Bk L £ 7,

7 7 A JV : tBLE/src¢/sample_simple/sam/sams.c

status = RBLE_GATT Enable (&sams_gatt_callback) ;
if (RBLE OK != status) {
return RBLE STATUS ERROR;

417 GATT a—JLNy 7 EMOE5
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5. 7IVr— a3 nEES

AKETIIT IV r—2a v O8EFIE LT, BLE V7 N = TICEENAEE Y T a 7S5 L E R
L/\ij—()

51 @Y INnsdsLélE

flig 77 a7 M, BLE Y7 b Y =TI £ 5 Embedded DT 7V r—3 3 »TF,
KT 7V r—2a XU TFOMEEZETLET,

- Tul7L0EE%, SlaveRole & L THEHA ML T D720 DT v— K¥ v 2 h%& Btk

- EOCWENL SN D &, Custom Profile @ Server Role & A %h{b

- LEDHEFxYZ 27 X% VAT 4 v 7 REFHIDH L, RLIS/GID iR — K> LED4 O sikT IR AE % il £
- RL78/GID iR — KD SW4 OFF T « B IR AE % & #9128 40

- BHerumishs e, 7e— ¥ v X b &M

o INTu s T aADTnT 2 N7 7 AME FROGHIERMSNTHNET,
- BLE Software Ver X XX/RL78 G1D/Project Source/renesas/tool/project simple/

BHY TN Tal T AOMRATEICOWTIL, FTREEZBR LT EE N,

- Bluetooth low energy 7’22 N2 /VA & v 7 SN a T AT 7Y r—3 3 /) — MROIAN1375)
https://www.renesas.com/document/apn/bluctooth-low-energy-protocol-stack-sample-program

- 6% 5 Irrnu s s AoOFERTE)

X7 o TReT — X EE DGk, Server Role IZ1I1x Client Role % 3179 % Embedded #pkD > 7L7
07T AIONTIE, FRRasRLTLEEn,

- Bluetooth low energy 7' &2 k =2/ A% v 7 Embedded f§fk > 7L 7' 1 77 L(ROIAN3319)
https://www.renesas.com/document/scd/bluetooth-low-energy-protocol-stack-embedded-configuration-sample-p

rogram
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HET L TINTa T T LORE — U AL FIORLET, =7V ANOEFIZOWTIE, RELL
FRlCEEM 2 sed L,

Client Server
(Master Device) (Slave Device)

BLEZR Fan maYr 7
ARy Y VA=A N

<— BLE APIBA%
————p rBLEA/RY}
@—=nRv/EKTEMSNhD)

BLEYZ+z7 DES main()

T
RBLE_Init() arch_main()

BLEZALINLR A9 5D #H1E RBLE_MODE_ACTIVE

RBLE_GAP_Reset() app_reset()

<

RBLE_GAP_EVENT_RESET_RESULT

TO—F&FvAMRKREESEREL RBLE_GAP_Broadcast_Enable() | | app_advertise_start()

< ADVERTISING | RBLE_GAP_EVENT BROADCAST_ENABLE_COMP

\ 4

| CONNEGTION REQUST > RBLE_GAP_EVENT CONNECTION_COMP

CONNECTION ESTABLISHED

HRELTAITPANVEZE RBLE_GATT _Enable() |-:| app_profile_enable()
N L
HRELTAITPANDT—REE

(LED AT R & D ) #0)
| WRITE REQUEST (CHANGE LED) > RBLE_GATT_EVENT_WRITE_CMD_IND .

RBLE_GATT_Set_Data() [ ] sams_set_data()

<

RBLE_GATT EVENT SET DATA_CMP T

ul
RBLE_GATT_Write_Response() sams_write_resp()
< WRITE RESPONSE )
AREBLTAITFANDT—HEE RBLE_GATT_Set_Data() | | sams_set_data()

(SWH T 4K 8 o) 52 A i 7@ 51D <«

RBLE_GATT EVENT SET DATA CMP '|'
< NOTIFICATION (SW STATE) |

RBLE_GATT_Notify_Request() sams_notify_request()
ERYMEBEOARILTOI7SILEMELETO— R R NEH
| DISCONNECT RBLE_GATT_EVENT_DISCONNECT_COMP

A

RBLE_GAP_Broadcast_Enable() app_advertise_start()

RBLE_GAP_EVENT BROADCAST ENABLE_COMP

< ADVERTISING | i

% app_profile_disable()
L

X 5-1 BV Ara s h0RK—4r &
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5.2 BLE VT k7 DESH

BLE Y7 b7 =7 #3425 &, RL78/GID JHUMEE K7 A /X, RWKE, BLE 7’12 h )L A ¥ v 7 O]
(PR % AT U FE 4 IR 52 T3 AL BLE Y 7 N =T DL — A UV A5 F(TTHDDAAL L )L—
TR EFEITLET,

BLE V7 b U =7 OHHHLAEL & A A L — T A AT S BEIE. Fido@ v FW 7 v 75— MMLEE
DFEATIREEIZ L > TR £,

- main % cFW 7 v 7 a— R %2 ET R AE
- arch_main_ent BE%& CFW 7y e — NUEIRFEATIREE, W O7 — & @508 % 37

BIEZRAT L L, 7u 77 A3 main BEHEITSNE T, main BIETIZFW 7 v 77— MLEELE
ITIREETH 202 HE L, FW 7 v 77— MLEUIRIATIREE TH AL, arch_main_ent B3 % 17 L £ 7,

mainf9#{
| W7y 70— FZEBOMEL |
A4
arch_main_entB3%4
| RWKED I E1L | | RWKED ) EA1L |
v v
| BEOsEr7AomBt | | A r s omme |
v v
| BD7 R L X DEE | | BD7 F L X DEE |
v v
| BEEZO P&y 70 | | BEZR FaLZ &y SO |
v v
WPy 7 T—hT7 70— 3>m G A=A NN
(RBLE_App_InitBE%)
v v
XA v I)L— T HLIE XA v IL—THLIE
(SLEEPHEBEZ L) (SLEEPHEBESH 1))

52 BLEY 7 hv =7 OE#H7a—F ¥ —h

R01AN2768JJ0130 Rev.1.30 Page 48 of 111
2018.11.19 RENESAS
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main B3

BFZBATHE, 70227 T AL main B SET SN F T, main FEETIZI FW 7 v 75— MMLBEEINELT
RETH DM EHTE L £,

FW 7 v 75— MMLELZ FZATIRE T HILIE, main A% T RL78/G1D J&:08EED K7 A /X, RWKE, BLE 7
BRI NRE I O E | 77— AT =T DT v 7T — MUREEITLET, FW 7 v 7T — ML
A2 RFETIREECTHIUX, arch_main BIEIZ /50 L E 5,

main IR DORERNRZ LI FIR LET,

_MAINCODE void main(void)
{

} FW 7 v 75— NS

/* during FW update? */
Lf( true == check_fw update() ) {  }  FW7»77— MUBOETRELHE

// And loop forever
for (;7)

{ . ~
// schedule the BLE stack FW 7y 77— ML % AT

rwble schedule () ;
}
}

else
{

/* call arch main */

arch_main () ; } WE DT — X @SR A AT
}

5-3 renesas/src/arch/rl78/main.c — main B2k
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arch main ent Bk

arch_main_ent BA#( % 33179 % &, RL78/GI1D JEUMEED K7 A /3, RWKE, BLE '8 k3 /LA Z v 7 DF)
LA 2 EIT L ET, SHICBOGY I ATa T 007 7 r— g OUBFMLAEE TH 5

RBLE App Init B2 3T L £, ¥IUERNE T 925 L, RWKEDAZ P a—TF 20 LFIETTDH ALV
N—T%FATLET,

RWKE & RL78/G1D JEL#%EE K7 A SO HHIKIZEI T % arch_main_ent BIEONEZLLFIZTR L £,

void arch main_ent (void)

{

ble connection max = BLE CONN MAX;  seressrannss (MBRXERHEGRE &

// Initialize heap memory

ke init(); e (2) RWKE #1431t
rwble set mem(); aiiieeeiaans (3)BLE 7O Fa LR B v o A E R
/*

R R I I S e I I I S I i I b S I b b I b b b b b b b b b b R b b 2 2h b b IR b b I b b b SR S b I b I e b b I 2 b b e b b b 2h S I 2h b 4

* Platform initialization
R I i b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b i b b b b d d d d d d d d d

*/
// init global variables
variables init(; L. (4) BLE 7R RO RE v I ER@EE

// init host database
host_db_init(; L (5) BLE 7B k3 LR % v % DB M1t

// init peak time
peak_init( 0 ); (6) M BB — 4 BAEEAMIE

//init MCU clocks
plf init (CFG PLF INIT);  ieieeenees (7) MCU E347431t

//init LED
led init();

// Initialize the CSI21 module
spi init();  aiiieeeeeas (8)RF #I#IfA SPI 4 ¥4 7 = — XML

/* Initialize sleep driver */
sleep init (); e (9) Sleep #EE#HA1L

/* init dataflash driver */
dataflash init();  aeeeaeeeaeas (10)7T—4225v>as54 75 UMKk

/* get device address */
flash get bda(&public _addr); = ceeceennanss (11)BD 7 FLADRE

5-4  renesas/src/arch/rl78/arch_main.c — arch_main_ent B8%%(1/3)
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(1) FKRIRFEERBOR %

Master 7 /NA A & L CEIERE, [R5 Slave 7 /31 AD K% BLE V7 U = 7IZHEE LT,
S FNEILEZF7S T Gt/ A U BPE aed s = //\"4 T DEF~ Y7 7(CFG_CON)THE L TRV, flzxiE
[CFG CON=4] LFHETDH L, FIFIZ4HBD Slave T/3 AL BT D52 ENTEET,

728 Slave 7 /3A A L L CEIERRE, zlia)’z“ﬁz” L O TIRKFIRFEEG T 1 L7220 £,

(2) RWKE #J#i{k
RWKE Z##b LE

(3) BLE 7B I LA K v 7 A% U ffeft
BLE 7’0 b3 VA K v 7 MR T2 A€ U il A & — 7 fEE0 SR LET,

(4) BLE 71 h =L R4 w7 EEANHNE
BLE 70 baLRB vy T &N D 7 n— V2L L £,

(5) BLE 7’1 k=L 2% v 7 DB ¥k
BLE 7O b LR A w7 THEHIND GATT 7 —# X— 22 #HL L £ 77,

(6) VHEERC— 7 Wk RE L

THE B E— 7 WAL I L EJ,
THE ST ' — 7 AR IS, RF OEZEEEIC L W IEEERSHRT 2 2 L 23 286 T4, 7HMix
2— =X~ =2 7 /L(ROIUWO0095)D 7.20.1 T WHEE R ' — 7 BEERE] 22 L TF SV,

(7) MCU #0131k

MCU DR — Mre, BIEE I AZ 9 L E T,

%%H&ﬁ%wﬁféﬁAi AV THA T a rDEFR I/ B THRELTTEE W, FI2IE, EiEEE
Bl LT 8MHz OWNEFE A T v 7 A b —# 2 EHT 5861215, [CLK HOCO 8MHZ ) #3%7E L £7,
FEE, 22—V — X~ ==2 T IJLROIUW0095)D 6.1.3 10 TEMERNBEE | 22 L TFI,

(8) RF i SP1 A > & 7 =~ — 2 &1L
RF 2+ 27-D SPI A > % 7 = — X & HIH{L LET,

(9) Sleep HIFEIZE WL

BLE Y 7 b7 =7 @ Sleep #4REZ FIHUL L £37,

Sleep 1L, RWKE ’%ﬁﬂ“m%%/\/l\ A=V N | Sleep IE~DOBATHFFAIE LTS
A MCU #RiHEE I/ IRIEICER S E3, FFMiE, 6.1 [BLEY 7 b U = 7 OSleeptie] #2M L T<
&0,

(10) T—H 7T v 27477 UHEHE
TR 7T 27477 ) B LET,

(11) BD 7 KL 2D Ef5

ZOIE, BLEVa ha i x Xy s 3 MERT S BD 7 RLAZRELET,

BD 7 R L Z|% Data Flash #815k, Code Flash % [E A 1§ #iEHK, BLE ¥ 7 s 7 =7 ® CFG_TEST BDADDR
TEZEINTEY, WTN2OBD 7 RLRAEEHALET, sElix, 638 [T XA AT RLADRGFEE T 7
TR SR LTIEEIN,
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BLEZ' w2 ha Ay v 7 77V r— g o OPEHMEICEI T % arch_main ent B ONF =LA MR L ET,

/*

KK AR KA AR AR A AR A A AR A AR A AR A AR A AR A AR A AR A A A A A A A A A A A A A AR AR AR A AR A A A A A A A A Ak k K,k

* BLE initializations
B e b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b i b b b b b b b b b b db b db b d b i b I b b b b b

*/
// Disable the BLE core
rwble_disable(); ... (12) RF &R&{E&E1E
// Initialize RF
rf init (CFG_RF _INIT); aieeessnnnns (13) RF 1L

// input user random seed
input rand value (0, userinfo_top);

............ (14) EL#S— FOIIE

// Initialize BLE stack
rwble init (&public_addr, CEFG _SCA); ....civveuns (15) BLE 78 kLR 4 v 5 911

// Enable the BLE core
rwble enable(); L. (16) RF ZpBIERFTT

// rBLE Initialize
RBLE App Init();  eeeeeeeeeee (17) 77U 45— a3 vk

5-5 renesas/src/arch/rl78/arch_main.c — arch_main_ent B§%%(2/3)

(12) RF #REhELE LR
RF SR AIHL 2 FEIT T D RN EEEZ251E LE 9,

(13) RF #1811k

ZOB¥IE, REFZHHIL L ET, LFOREESIETIHET 52 L NARETT,

- PNER ST — T v T O Al AR AE

- Wi DC-DC = > 73— % Offi i Al A7 5% iE

- RF AR — - 71y 7 EORE

- R 7 vy 7 OWNERTE

RF SO ET, 2 —HF— X~ == 7 /LROIUW0095)D 6.1.5 T RF FOMMLERE) 25 L TF I,

(14) &> — MR

BT A7 F U @ rand BN ERLT D BEDLELEL DO HIH seed 3% T L £77,

P, 2 —P =X~ =2 T JLROIUW0095)D 6.1.5.1 T [HELE KO — FMERE] 2R LTFEW,
(15) BLE 7’11 h 2L 2 % » 7 #18iL,

BLE 711 haL 2% v 7 Z@#{t L, BD 7 KL A& SCA (Sleep Clock Accuracy) ##%E L £,

PR, =P — X~ =2 7 LROIUW0095)D 6.1.5 TH [RF O E] 2B L TFEW,
(16) RF FEWEF AT

RF SOEEZFFAT L £ 7,

(17) 77V r— a Ik

TV r—va b LE T, 72 1BLE Ok & Generic Access Profile(GAP), Security Manager(SM)
D=y 7 BB OBRGEEFATLET,
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A A 2 N—T B B9 B arch main_ent BIBONEZ LI FIR LET,

for (;;)

{

// schedule the BLE stack
rwble schedule(); .. (18) RWKE X a1—3

// Checks for sleep have to be done with interrupt disabled

GLOBAL INT DISABLE();  eeeas (19)81 Y AFE1E
// Check if the processor clock can be gated
if ((uintl6_t)rwble sleep() != false) 77" (20) RF 8% 1t

{
// check CPU can sleep

if ((uintlé6_t)sleep check enable() != false) ...... (21) Sleep FFAT#IE
{
#ifndef CONFIG EMBEDDED
/* Before CPU enters stop mode, this function must be called */
if ((uintlé6_t)wakeup_ready() != false)  ...... (22)> Y 7L EESLE
#endif // #ifndef CONFIG_EMBEDDED
{
// Wait for interrupt

WEI O e (23) MCU &1k

#ifndef CONFIG EMBEDDED
wakeup finish(; eeeee (24)> ) 7 VBEEERE
#endif // #ifndef CONFIG_EMBEDDED

}

}
// Checks for sleep have to be done with interrupt disabled

GLOBAL INT RESTORE(); aaaees (25)§|] Y A& ST

sleep load data(); L. (26) RF EB1RIE

5-6 renesas/src/arch/rl78/arch_main.c — arch_mein_ent Bi%%(3/3)

(18) RWKE A% V2 —F
RWKE #REZ FAT L E T, A X MERE, A v B —UHRENZ2 & 70 D £ CHERITSRIT £ 77,

(19) F 0 AZEE 1L
RF 32 V& B IRIE OB S E D RNcH V IARZ 2L L £,

(20) RF 5 1k

RWKE & BLE 7’1 ha VA% v 7 OEEIREZ R L, RF &2 KEEE T — N THD SLEEP E— N
721X DEEP_SLEEP E— N|Z#E& St £ 7, £/ MCU % STOP &— R~EB W25 Z L BNAMEENE ) A& iR
DIEIC L DB LET,

(21) Sleep #FAHIE

TTVr—a R Sleep iF A L TWEDEMBLET, 77U 7 —3 a IARBEHOEY EEZEBICE
H4 A& T, MCUE O STOP E— F~DEBR LI TX £,
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(22) U 7 ViEEE LR
BLE V7 h 7 =7/ Modem f& K DHE. mA S MCU & DY 7B EEEIESEET,

(23) MCU # {1k

MCU % STOP E— R~EB SHE£9, STOP F— RiI~v 27 SN TWRWEI Y IALDIEA TGS N E
kR

4) vV T IEEERR

BLE V7 F 7 =77 Modem ¥ OHBE. A FMCU D) TLBELZERSEET,
(25) EIV A FFFH]

B AB BT LET,
(26) RF #R1E J7

RF &R EEHIE— FE— R bEFESEET,
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53 BLE A /LR E v DHHEAME
BLE 7’2 h a /A ¥ v 7 OHEMLALERIZOW TR L ET,

RBLE_ MODE_ACTIVE RBLE_GAP_Reset() RBLE_GAP_EVENT_RESET_RESULT
/\ APP_MSG BOOTUP /\ [\
RBLE_Init() | app_callback() | app_reset() | GAP!)tzy L I8 | app_gap_callback() |

5-7 BLE 7O FaJ)LRE v 5 DOHEE

RBLE Init B%&

arch_main_ent BI%47)> 5 51T S 415 RBLE App_Init B8%/%, RBLE_Init B8t % 5817 L T rBLE 2 #181{L L |
tBLE =2 —/L 3w 7 B3%5 & L C app_callback BE% % 56k U &3, #18{L2352 T 5 & .+BLE API %3 L C BLE
Ta ha) ALy 7 BERBOFHNAREE 720 £,

BLEIIWIMMENFE T35 & a— "y 7 BI$CTdH % app_callback B4t % 5217 L C RBLE_MODE_ACTIVE
WHE~OERE T @M L ET,

BOOL RBLE App Init (void)
{
status = RBLE Init (&app_callback) ;

ke state set (APP_TASK ID, APP RESET STATE);

5-8 rBLE/src/sample_simple/rble_sample_app_peripheral.c — RBLE_App_Init B§%

app_callback B9%/Z RBLE_ MODE_ACTIVE 2351 X115 & APP_MSG_BOOTUP # v — V2% E L £ 7,

void app_callback (RBLE_MODE mode)
{

switch (mode) {

case RBLE MODE ACTIVE:
app_msg_send (APP_MSG_BOOTUP) ;
break;

5-9 rBLE/src/sample_simple/rble_sample app_peripheral.c — app_callback BE%k

APP_MSG BOOTUP 2 vt —U k(5 &5 &, APP. MSG BOOTUP D A vt —U N> RTIThD
app_reset BN EITSNE T,

app_reset B9%0/Z RBLE_GAP_Reset BI$ % 17 L C GAP H4HE & SM HEREA 1L L £4, 72 GAP =— /b
N 7 B & L C app_gap_callback %k . SM == —/ L3 7 %L L C app_sm_callback Bi% % 56k L £ 77,

static int t app_reset (ke msg id t const msgid, void const *param,
ke task id t const dest id, ke task id t const src_ id)
{
(void) RBLE_GAP_ Reset (¢app_gap_callback, &app sm callback) ;

5-10 rBLE/src/sample simple/rble sample app peripheral.c — app reset B%X

R01AN2768JJ0130 Rev.1.30 Page 55 of 111
2018.11.19 RENESAS




Bluetooth® low energy 7R kLR R v & FFYbr— 3 UERHAA R

54  JO—F&xv X ME & BRI
7 u— &y A hBlhA &S OB OV TR L E T,

RBLE_GAP_EVENT_RESET_RESULT RBLE_GAP_Broadcast Enable() RBLE_GAP_EVENT_BROADCAST_ENABLE_COMP

[\ APP_MSG_RESET_COMP [\ [\

| GAP!)t vy LIE |app_gap_ca|lback()| app_advertise_start() | GAPJO—K -+ X ~ERA |app_gap_ca|lback()|

511 JA— KXy X ~EA

RBLE_GAP_EVENT_CONNECTION_COMP

| GAPTO—F¥+r R | | GAPTO—F¥+Rk | app_gap_callback()

5-12  f&fuhEIL

RBLE _GAP Broadcast Enable B3k

GAP HEBE XML N2 T35 & GAP 22—/ Ny 7 ¥ CdH 5 app_gap_callback BE$k % 247 L |
RBLE_GAP_EVENT_RESET_RESULT A <> hZi#%1 L £ 7, app_gap callback BAEIIAA ~ > h3Fn
5L, APP MSG RESET COMP # vt —VZ%ELET,

723 GAP HEREIZ Bt 27N 95 & \RBLE_GAP_EVENT_CONNECTION_COMP A X k& L £ 3,
app_gap_callback BAZXIIAA X2 F 3 @A S5 & APP_MSG_CONNECTED £ vt —Y A% ELET,

void app_gap_callback (RBLE GAP EVENT *event)
{
switch (event->type) {
case RBLE_GAP_EVENT RESET RESULT:
ke state set (APP TASK ID, APP NONCONNECT STATE);
app_msg_send (APP_MSG_RESET_ COMP) ;
break;

case RBLE GAP_EVENT CONNECTION_COMP:
ke state set (APP_TASK ID, APP CONNECT STATE) ;
app_msg_send (APP_MSG_CONNECTED) ;
break;

5-13  rBLE/src/sample_simple/rble_sample_app_peripheral.c — app_gap_callback B3k

APP_MSG RESET COMP % v E—U ik Z5H &, APP._ MSG RESET COMP D A & —I /N2 KT T
% % app_advertise_start BN EI TSN E T,

app_advertise_start B34%/Z RBLE_GAP_Broadcast_Enable B$t% 3217 L C., Slave #§iD7=b D7 n— K% v
A MEBBLET,

static int_t app_advertise_ start (ke msg id t const msgid, void const *param,
ke task id t const dest id, ke task id t const src_id)
{
(void) RBLE_GAP_Broadcast Enable( --- , &app advertise param);

5-14  rBLE/src/sample_simple/rble_sample _app_peripheral.c — app_advertise_start %%
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5.5 HARALTOT774IILEHE
HAE LT 0T 7 A NNEIEOMEIZOW TR L ET,

RBLE_GAP_EVENT_CONNECTION_COMP
APP_MSG_CONNECTED

I GAPJO—F ¥+ X | Iapp,gap,callback()l app_profile_enable() |

515 ARZALTAIT7AIILEIE

RBLE GATT Enable %

APP_MSG_CONNECTED # vt —U0%EE 35 & APP_MSG_CONNECTED D A »tE—U N0 RTTh
% app_profile_enable B ZT 3 E 7,

app_profile_enable B4/Z SAMPLE_Server_Enable B$ % 37 L C. WA X A7 07 7 A LOHEMEL ET,
FHAF LT O T 7 ANDEOBMESZTIRD 2D, a—1 Ny 7% E LT app_sams_callback BE#t
HELET,

static int_t app_profile_enable (ke msg id t const msgid, void const *param,

ke task id t const dest id, ke task id t const src_id)
{

(void) SAMPLE Server Enable(app_info.conhdl, RBLE PRF CON DISCOVERY,
&samps_param, é&app_sams_callback) ;

5-16  rBLE/src/sample_simple/rble_sample _app_peripheral.c — app_profile_enable BE%X

SAMPLE Server Enable B9%/< RBLE_GATT_Enable BI%t % 5517 L T, GATT #REDHIHIL L, GATT =—
oSy 7 Bi# e LT sams_gatt_callback BIg % t&k L £ 97,

RBLE STATUS SAMPLE Server Enable(uintl6 t conhdl, uint8 t con type,

SAMPLE SERVER PARAM *param, SAMPLE SERVER EVENT HANDLER callback)
{

sams_info.callback = callback;

status = RBLE GATT Enable (&sams_gatt_callback) ;

5-17  rBLE/src/sample_simple/sam/sams.c — app_profile_enable B%k
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56 AHARELTOT7AILOT—RREE
Bt DM t%, S I T n 5 NI TOEELZEB L £,
- LED#IHF Y 7272V RT 4 v 7 RHFHIND L, RLT/GID FHlliAR— N D LED4 O sikT K HE 2 il 1]
- RL78/GID ##fliR— KD SW4 O T « BHECHKRAE 2 & 012 &

5.6.1 LED mRKTIREE D1

RBLE_GATT_EVENT_WRITE_.CMD_IND RBLE_GATT_Set Data() RBLE_GATT_EVENT_SET_DATA CMP RBLE_GATT_Write_Response()

[\

|RF%§1§ | %E?—’)‘”éiﬁﬂll sams_gatt_callback() | GATTT—4EH | sams_gatt_callback() | ResponseX S % E |

5-18 Fx¥ SR RT 499y EEAHAD Write Response i£{E

WGy I Tl S5 MIEEINT DAY LAY —E A21%. LED O SUTIREA KT 3 7-DDF v 5 7
VAT 4 I RHY ET,

BEGATESL LT ATV bTRAARKE YT I XY RT 4 v 7 IZEXIAREITH &, 1BLE X GATT
a— Ry 7 BHTH D sams_gatt_callback BI% % 3217 L C. RBLE_GATT _EVENT WRITE_CMD _IND 1
Ry MEBHALET, 2SI, v T 7 XV AT 4o I DREZAENT-Z 2L ET,

static void sams_gatt callback (RBLE GATT EVENT *event)
{

switch (event->type) {
case RBLE_GATT EVENT SET DATA CMP:

case RBLE_GATT EVENT WRITE_CMD_ IND:

}

5-19  rBLE/src/sample_simple/sam/sams.c — sams_gatt_callback B§%k

RBLE_GATT Set Data Bi¥

HABLT AT 7 ANVEF Y T I ZVRT 47 OFEZALZBFNSD & RBLE_GATT_Set_Data B8%
EIATLET, ZHUCED, BLE /R Fa LR E v I PRFFT XY TV X VAT 4w I %I TAT T
NAZAMBESNTZT —ZIZEH LET,

static void sams_set data(uintl6é_t hdl, uintl6_t len, uint8 t *val)

{

(void) RBLE_GATT Set Data (&data);

5-20 rBLE/src/sample_simple/sam/sams.c — sams_set_data B§%k
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RBLE GATT Write Response Bi%%

BLEIZF¥ ¥ 77 2V RT 4 v 7 ORFNTETT D L. sams_gatt_callback BI# %I4T L T
RBLE_GATT EVENT SET DATA CMP A N\ M &AL £,

BA Ry "BSBHESND E, BWAX LT BT 7 AL RBLE_GATT_Write_Response B % 21T L £,
ZHUCEY, BLE 7" haVARE v 7 L7 T AT hT /34 A|Z Write Response #1515 L £77,

static void sams _write resp(void)

{

(void) RBLE_GATT Write Response (&resp);

5-21  rBLE/src/sample_simple/sam/sams.c — sams_write_resp ES%k

FIHAZ LT T 7 AT — Ny 7 ¥ ToH 5H app_sams_callback B #3447 L, ¥+ 727 ¥ VU R
T4 OEFEBMLET, ZNICKY T 7Y 7r—3 3 0 led_onoff set B$ % 3217 L C. LED D fuAT -
BT 2 L £,

void app_sams_callback (SAMPLE_ SERVER EVENT *event)
{

switch (event->type) {

case SAMPLE SERVER EVENT CHG LED CONTROL IND:

if (event->param.change led control ind.value == SAMPLE LED CONTROL ON) {
led_onoff_set(R_LED4, R LED STATE ON);
} else {

led_onoff_set (R LED4, R LED STATE OFF);
}

break;

5-22  rBLE/src/sample_simple/rble_sample _app_peripheral.c — app_sams_callback BE%&
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5.6.2 SW T IREE D E AR @ AN

RBLE_GATT_Set_Data() RBLE_GATT_EVENT_SET_DATA_ CMP RBLE_GATT_Notify_Request()
APP_MSG_TIMER_EXPIRED {/\l {/\ APP_MSG_TIMER_EXPIRED
| app_timer_expired() | GATTT—42E#H | sams_gatt_callback() | Notificationi XS EX & | app_timer_expired()

5-23 EH#IMIZE Notification %15

WGy TN Ta s S AMIEEINT T AY A —E R SW O FIREABMTA-DDX v 5 7 X
VAT 4 v I RHVET, K¥¥yT7 77U AT ¢ w7 %, Notification 5EIC L > TrZ T4 T T A A
BHENET,

Notification DEERHAEDT-DITIX. £ T4 T2 FT /34 A5 D Notification IHEFF /] NN E T,
Notification BHENFF A SN D &, W AKX LT 117 74 /LT app_sams_callback B3 # 3217 L. 77U r— 3
iziEmLET, TSIV T U r—2 3 VIERWKE O X A ~HREZBIMA L £9,

void app_sams_callback (SAMPLE SERVER EVENT *event)
{
switch (event->type) {
case SAMPLE SERVER EVENT WRITE CHAR RESPONSE:
if (event->param.write char resp.value & RBLE PRF START NTF) ({
ke timer set (APP_MSG_TIMER EXPIRED, APP TASK ID,

APP_SWITCH STATE CHECK INTERVAL);
}

break;

5-24  rBLE/src/sample_simple/rble_sample _app_peripheral.c — app_sams_callback BE%&

TV = a UHMEE LR A RGE T D & . APP_MSG_TIMER_EXPIRED 1 X F 345 &,
APP_MSG_TIMER EXPIRED O A X kN> KT Tdh 5 app_timer_expired BEE S 1T S E T,

app_timer_expired BA%kiZ, H A% L5717 7 A )L SAMPLE_Server_Send_Switch_State B¥ 4 317 L T,
Notification # 415 L £ 7, 7RO JEAHIC Notification ZEFTH720, ¥ A ~HEREZ FERMG L £,

static int_t app_timer expired (ke msg id t const msgid, void const *param,

ke task id t const dest id, ke task id t const src_id)
{

(void) SAMPLE Server_Send Switch_State (app info.conhdl, value);

ke timer set (APP_MSG_TIMER EXPIRED, APP TASK ID,
APP SWITCH STATE CHECK INTERVAL);

5-25  rBLE/src/sample_simple/rble_sample_app_peripheral.c — app_timer_expired BE%{
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RBLE_GATT Set Data BA$&

HAK LT a7 7 A /L% SAMPLE Server Send Switch State BI%735E1T 415 &, RBLE_GATT_Set_Data
A IATLET, ZNCEVBLE YR Fha R Y v I BMERITHX XY TV X VAT 4w 0%, 77V r—
TarnbEINTT —HIZERLET,

static void sams_set data(uintl6 t hdl, uintl6 t len, uint8 t *val)
{

(void) RBLE_GATT_ Set Data(&data) ;

5-26  rBLE/src/sample_simple/sam/sams.c — sams_set_data Bi%k

RBLE GATT Notify Request BH%t

BLE XX ¥ 7 7% VAT 4 v 7 OEEFNET T 5L, sams_gatt_callback B A F1T L T
RBLE_GATT EVENT SET DATA CMP A\ h&uHI L £7,

ARA R RPREESND E, WAHX LT 17 7 AV iF RBLE_GATT Notify Request B## /7L £9, =
AUCTE Y, BLE 70 ha VA ¥ v 7137 747 > h7 734 AIZ Notification #1565 L £ 7,

static void sams notify request (void)

{

(void) RBLE_GATT Notify Request (&ntf);

5-27  rBLE/src/sample_simple/sam/sams.c — sams_notify request B84k
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57 AREALTOT77A4ILEMNEETO—FXv X NBEH
BRI 22 A7 a7 7 A VB E 7 a— K%y 2 FEBOMFLZ R L £,

RBLE_GAP_EVENT_DISCONNECT_COMP RBLE_GAP_Broadcast Enable() RBLE_.GAP_EVENT_BROADCAST_ENABLE_COMP

[\ APP_MSG_DISCONNECTED [\ [\

| GAP#E LI |app_gap_ca|lback()| app_advertise_start() | GAPDO—RK ¥+ X BRtA |app_gap_callback()|

528 JO—KF*+ X +HEH

GAP FEREITBEE N UM S D & GAP 22— /L Ny 7 BA¥T& % app_gap_callback BE¥% 3247 L C.
RBLE_GAP_EVENT DISCONNECT COMP A ~> | %% L %4,

app_gap_callback BEAXIIAA N> F23S@A S D & APP_MSG_DISCONNECTED A vt —U %% ELET,

void app_gap_callback (RBLE GAP EVENT *event)
{
switch (event->type) {
case RBLE GAP_EVENT DISCONNECT_ COMP:
ke state set (APP _TASK ID, APP NONCONNECT STATE);
app_msg_send (APP_MSG_DISCONNECTED) ;
break;

5-29  rBLE/src/sample_simple/rble_sample_app_peripheral.c — app_gap_callback Ei%

APP_MSG_DISCONNECTED % vt —UNEEFEINDH L, A X2 b KT Th % app_profile_disable B
BRFITISNET,

app_profile_disable %43 SAMPLE_Server_Disable Bt % /T L WA X A7 0 7 7 A VEEHL L £ T,

static int_t app_profile disable (ke msg id t const msgid, void const *param,
ke task id t const dest id, ke task id t const src_id)
{
(void) SAMPLE Server_ Disable (app info.conhdl) ;
}

5-30 rBLE/src/sample_simple/rble_sample_app_peripheral.c — app_profile_disable B§%k

SAMPLE Server Disable B3I A X 5707 7 A VOBIULBE T TH L, a— Ay 7K TH D
app_sams_callback Bi%{% 9217 L T, SAMPLE_SERVER EVENT DISABLE COMP f -\l h Z il L £,

ZIUC XY, app sams callback B#(/% APP_MSG_PROFILE_DISABLED 1 ) h & EE L £,

void app_sams_callback (SAMPLE_SERVER EVENT *event)
{
switch (event->type) {
case SAMPLE SERVER EVENT DISABLE COMP:
app_msg_send (APP_MSG_PROFILE DISABLED) ;
break;

5-31  rBLE/src/sample_simple/rble_sample_app_peripheral.c — app_sams_callback BE%g
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RBLE GAP Broadcast Enable Bt

APP_MSG_PROFILE_DISABLED A & — U735 &415 & APP_MSG_PROFILE_DISABLED D A & —
TNV KT Th D app_advertise_start BN FEITINE T,

app_advertise_start B4%%/Z RBLE_GAP_Broadcast Enable BA%t% 21T L. 7 u— K& ¥ X B FEH SN ET,

static int_t app_advertise start (ke msg id t const msgid, void const *param,
ke task id t const dest id, ke task id t const src_id)
{
(void) RBLE_GAP_Broadcast_ Enable (
RBLE GAP GEN DISCOVERABLE, RBLE GAP UND CONNECTABLE, &app advertise param);

5-32  rBLE/src/sample_simple/rble_sample _app_peripheral.c — app_advertise_start %k
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6. HAEDET L

6.1 BLE ¥ 7 k™ = 7 ® Sleep 1A

BLE V7 bV = 7%, HEEBNZKIHT 5720 O Sleep HEREZ ML L £ 77, Sleep #fiEIX. RWKE 233474
REANRU B A=V Sleep IREE~DBATRF A SN TWAHEA, MCU Z{KIEEE /KB E
B S E7, Sleep HAEDFEMIL., = —H — X~ == 7 /L(ROIUW0095)% 7.20.2 3H [Sleep HifE] ZZM L T
<TEEW,

£/7-BLE V7 b =T I2E, 2V — /L ETBLEAPI D~y ROFITEA N b ERHERTHZENT
xpHaryV—NVAMDY L TINTe T A AREENET, 2 YV AV I T e T AOFER L
X, BT u s LT ) =g/ — MROIANIZTS)D 5% [y — LAY Frra s
LD E] 25 LTLIIEEN,

Embedded #5222 Y — )V AH o7 a 7T KE, T 7 40 b Tl Sleep BRE A L2V E &
2o TWET, Z Z Tl Embedded #AZIZFUTC Sleep MEREZ AN 5 HiEA A L 97,

r—2R A : UART ZfEH L2\
sleep_cont_ent B%723 %12 TRUE Z KT KX 9 ICEE L £ 7,

7 7 A JL : renesas/src/arch/r178/arch_main.c

/* sleep control */
bool sleep cont ent (void)

{

(1= TRUE £iET MEEENT )

6-1 sleep_cont_ent EE¥D LR

7 —AZ B : UART ZfEH L) 3
1) console_can_sleep Pi#% FRLD X 9 ITEH L £ 7,
7 7 A JV : tBLE/src/sample_app/Console.c

/* sleep control */
EEA :
bool console can_sleep(void)
{
return( false );
}

EE%K:
bool console can_sleep(void)

{
return( !Send Flg );
}

6-2 console_can_sleep AN LR
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2) “vart.c”” 7 A /LD serial_init B TR E AL DA — L — F % 4800bps IZEHE L £,

4800bps &V HEWAR— L — M 2T 2551, 3 #8002 #5310 UART %8R L T Sleep & — F»
HEKRTLIVENHY £, 20U TEEOFMIEL, 2—F—X~v =27 /L(ROIUW0095)D 5.4 i
Modem #AFED > U 7Vil(E ] 22 L TFIW,

7 7 A JV : renesas/src/driver/uart/uart.c

ZEEERT :
/* MCK = fclk/n = 2MHz */
writeisfr(SPSOL, (uint87t)((readisfr(SPSOL) | UART7VAL78P872MHZ)));

/* baudrate 250000bps (when MCK = 2MHZ) */
write sfrp (UART TXD SDR, (uintl6 t)0x06000) ;
write sfrp (UART RXD SDR, (uintl6 t)0x06000) ;

TrHEk:
/* MCK = fclk/n = 1MHz */
writeisfr(SPSOL, (uint87t)((readisfr(SPSOL) | UART7VAL78P871MHZ)));

/* baudrate 4800bps (when MCK = 1MHZ) */
write sfrp (UART TXD SDR, (uintl6 t)0xCEOOU) ;
write sfrp (UART RXD SDR, (uintl6 t)0xCEOOU) ;

6-3 "—L—FDEE

3)serial init B CRRESNDA by ST TV EER L ET,

7 7 A JV : renesas/src/driver/uart/uart.c

ZEEERT :

/* 1f baudrate is over than 4800bps, set disable */
stop flg = false;

EEK:
/* 1f baudrate is 4800bps, set enable */
stop flg = true;

6-4 ARYTISHDER
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4) wakeup_ready BH%% & wakeup finish BSOS T2 BN L T,

7 7 A JL : renesas/src/arch/r178/arch_main.c

EER :
#ifndef CONFIG_EMBEDDED
/* Before CPU enters stop mode, this function must be called */
if ((uintl6 t)wakeup ready() != false)
#endif // #ifndef CONFIG_EMBEDDED
{
// Wait for interrupt
WETI () ;

#ifndef CONFIG_EMBEDDED

/* After CPU is released stop mode, this function must be called */
wakeup finish();

#endif // #ifndef CONFIG_EMBEDDED

EHEE

/* Before CPU enters stop mode, this function must be called */
if ((uintl6 t)wakeup ready() != false)

// Wait for interrupt
WETI () ;

/* After CPU is released stop mode, this function must be called */
wakeup finish();

X 6-5 wakeup BAEITOE®IE
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5) wakeup_init_ent BB L 2 B2 L £,

7 7 A JL : renesas/src/arch/r178/arch_main.c

EEM
_ACS TBL const uint32 t access_table ent[]
{

(uint32 t)arch main ent,

(uint32 t)platform reset ent,

(uint32 t)sleep cont ent,
#ifdef CONFIG MODEM

(uint32_ t)wakeup_ init ent,
#else

0,
#endif
uint32 t
uint32 t
uint32 t
uint32 t
uint32 t
uint32 t

RBLE User Set Params,
&clk table ent[0],

&TASK_DESC_ent[0]
&ke evt hdlr ent]
&ke mem heap ent]
&ke mem heap ent]

01,
01,
B

(
(
(
(
(
( LE_HEAP SIZE]

—_— — — — — —

}s
EHE

_ACS TBL const uint32 t access_table ent[]
{

uint32 t
uint32 t
uint32 t
uint32 t
uint32 t
uint32 t
uint32 t
uint32 t
uint32 t
uint32 t

arch main_ ent,
platform reset ent,
sleep cont ent,
wakeup init ent,

RBLE User Set Params,
&clk table ent[0],
&TASK_DESC_ent[0]
&ke evt hdlr ent]
&ke mem heap ent]
&ke mem heap ent]

01,
01,
B

(
(
(
(
(
(
(
(
(
( LE_HEAP SIZE]

—_— — — — — — — — — ~—

}i

6-6 wakeup_init_ent Bk D HxIE
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6) wakeup_init BIEX DR A HNIC L E T,

7 7 A )V : renesas/src/arch/rl78/main.c

EEHT :
_MAINCODE void wakeup init (void)
{
#ifdef CONFIG MODEM
uint32 t func_addr;

#ifdef USE FW UPDATE PROFILE
if( false == check fw update() )
#endif
{
func_addr = access_ table[DMAIN WAKEUP INIT IDX];
((DMAIN WAKEUP INIT) (func_addr)) ();
}
#endif
}

EHk:
_MAINCODE void wakeup init (void)
{
uint32 t func_addr;

#ifdef USE FW UPDATE PROFILE

if( false == check fw update() )

fendif

{
func_addr = access_table[DMAIN WAKEUP INIT IDX];
((DMAIN WAKEUP INIT) (func_addr)) ();

6-7 wakeup_init_ent Bt D Hx1E
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6.2 Bluetooth T/ X7 KL X

JVRY A BLE Y 7 bU = 7% 3 FFED Bluetooth 734 A7 RL A &SR —F LTWET, Bluetooth 73
A AT R AR A AL, 85T 80 Bluetooth /54 27 RLAZEHTH0EZRELET,

Bluetooth /34 27 KL ZADFEMIT, 2—H — X~ == 7 /L(ROIUW0095)D 7.2.4 I [Bluetooth 7 /31 Z
7T RLA] 2Z2RLTIZS0,

Public Device Address
I[EEE IZ L > CEIV Y TCOENDIZ=—T 2T NA AT RLATT, 172 MAC 7 KL A L [A] A& T,

LSB MSB

company_assigned company_id
(24 bits) (24 bits)

6-8 Public Device Address W 7+ —< v +
Static Device Address
FURELRBETEDT RLVATYT, T35 AZi5B9 5 7212 Public Device Address & [FIZE kb E 7,

LSB MSE

Random part of static address 1 1

static address
(48 bits)

6-9 Static Device Address D 7 #—< v k
Resolvable Private Address
FUHRNIRT RVATY, T3 ZAOFH D712 IRK  (Identity Resolving Key) Z i L £9,
153 T LICERET L Z RIS TOET,

LSB MSB
Random part of prand 1 0
hash prand
4 : : —
(24 hits) »< (24 hits)

6-10 Resolvable Private Address @ 7 +—< v k
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6.3 TNARTZ7KRKLADRBFEETIER
Public Device Address

Public Device Address I&, 7—% 7 7 » ¥ = 8k, BEEAH#REK, CFG_TEST BDADDR FE#~ 7 2 d
3ODBPTNMRAET 2 T LA ATRETT,

- FT=HT7 Ty T AT Ty aTdATTIN [F—=XID=1] &L TEH
- JEE A :RL78/GID D — K7 T v ¥ 2 DT a1 v 7 AR TF
- CFG _TEST BDADDR ~¥ 7 1 : "configh"~> &7 7 A )L TER

B AT IR E A T REIC T 7 4V b DT RA AT RL A2 EX AL, WEEARBCIIT—4% 7
Ty 2 fHIKICH LWT N, AT R L 22 FEX AT Z & T Public Device Address #2H 425 Z & & A[HETT,
72% CFG_TEST BDADDR ¥ 7 B CEFKT 57 /A AT KU AXBFRIEERFOL TR 7ZE0,

6-111%. BLE Y 7 b7 = 7 WIH{LIFIZ BT 5 Public Device Address ZE+ 571 —% R~ L £,

flash_get_bdaRa#k

575y agmmic 1, —mamammass
T R L R REHREF A 2 £ TOXFF ?
l No
A4
F—RT7 Ty aBmEHOT KL X F—RT7 Ty aBmEHOT KL CFG_TEST_BDADDRD 77 K L X
% PublicAddress& L TEAT % % PublicAddress& L TERT % % PublicAddress & L T{EAT 3

6-11 Public Device Address MRE 7 A —

TV r—2a VX BLEAPI A L CF— % 7 7 v ¥ 2 fHIKIZ Public Device Address & E X iAte Z &M
T& £9, Public Device Address &7 — % 7 7 v 3 = fEIIC E X A AL, 6-12ICRTU—HF U A BFELITL
TLEE, BEXRAALETFT AL A7 RLAZ, RL78/GID OFEEITBLE V7 F U =TI KM ENET,

Device

= rBLE Function

/BLE Event RBLE_VS_Flash_Management

(cmd=RBLE_VS_FLASH_CMD_START)

RBLE VS EVENT FLASH MANAGEMENT_COMP

_RBLE VS Write Bd Address

RBLE VS EVENT WR BD ADDR _COMP

RBLE VS Flash Management
(cmd=RBLE_VS_FLASH_CMD_STOP)

RBLE VS EVENT FLASH MANAGEMENT_COMP

Reset G1D

6-12 Public Device Address D EEIAHF %
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Static Device Address

Static Device Address & L CHAT AT NS REFOT X LB R, T—X 77 v ¥ aE@8RIRETL L
T, ®IZF UfE % Static Device Address & L TR+ 2 Z N TE £,

T /3A A[EF O Static Device Address 27— % 7 7 v 3 2 fEIICRITET HI120E, K 6-13E K 6-14D KL H 12,
FT—=RT7 T2 RTIANRDT 4 A7 Y 7 Z|Z Static Device Address #R1FT AH72DDFT —X ID &5 —H
A XEERLET,

7 7 A JV : renesas/src/driver/dataflash/eel_descriptor t02.h

/* data id for descriptor */

enum

{
EEL_ID BDA = 0x1,
EEL_ID_STATIC_BDA,
EEL ID END

}i

6-13 T—% ID DEZEH

7 7 A JV : renesas/src/driver/dataflash/eel_descriptor t02.c

_EEL CNST _ far const eel u08 eel descriptor[EEL VAR NO+3] =
{

(eel u08) (EEL_VAR NO), /* variable count */ ¥
(eel u08) (BD_ADDR_LEN), /* id=1: EEL_ID BDA x/ ¥
(eel u08) (BD_ADDR LEN), /* id=2: EEL_ID STATIC BDA */ ¥
(eel u08) (0x00), /* zero terminator */ ¥

}i

6-14 T4 RV ) TEDEEH

FARAI N TR EEHETHZILT, 77U —2a VI BLEAPLZFH L TF—% 7 5 v 3 2 f8ll~D
Static Device Address DE X AL L FEAH LN TE F9,

Static Device Address &7 — % 7 T v ¥ 2 fAIRIC Z X AT, 6-151 RV — U A FEITLET,

Device

> BLE Function

RBLE VS Flash Management
C— | e 350 _Vanagement __
rBLE Event (cmd=RBLE_VS_FLASH_CMD_START)

RBLE VS EVENT FLASH MANAGEMENT_COMP

RBLE VS Flash Access
(cmd=RBLE_VS_FLASH_CMD_WRITE)

RBLE VS EVENT FLASH ACCESS_COMP

RBLE VS Flash Management
(cmd=RBLE_VS_FLASH_CMD_STOP)

RBLE VS EVENT FLASH MANAGEMENT_COMP

6-15 Static Device Address DE EAH %
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F—HX 7T v a EICE X IAE N7 Static Device Address & #e A ATIZIE K 6-161TRT—F L A EE
TLET,

Device

> BLE Function

RBLE VS Flash Management

—
rBLE Event (cmd=RBLE_VS_FLASH_CMD_START)

RBLE VS EVENT FLASH MANAGEMENT_COMP

RBLE VS Flash Access
(cmd=RBLE_VS_FLASH_CMD_READ)

RBLE VS EVENT FLASH ACCESS_COMP

RBLE VS Flash Management
(cmd=RBLE_VS_FLASH_CMD_STOP)

RBLE VS EVENT FLASH MANAGEMENT_COMP

6-16 Static Device Address MEEH&H L A%
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6.4 TFINARAT7 LR - B2A4ATRIODTO—KF+ R+
TNAAT RUAQFEEIZLD, 70— RXvy A BB TH7200 07 ANRERRY F4, T3 A
T RLVAOEEGED 70— R¥ ¥ A MaGT 27200y —7 o A& R_LET,

Public Device Address
Public Device Address T7 2 — RX ¥ A N T AEED — 4 A% K 6-1TI2 R LFET,

Tu—R¥y A ERBT D720, own addr type |2 RBLE_ ADDR_PUBLIC %457 L T
RBLE GAP Broadcast Enable F#% = —/L L 7,

Observer Broadcaster
=P rBLE Function
RBLE GAP Broadcast Enable
G BLE Event
r ven {own_addr_type=RBLE_ADDR_PUBLIC)

RBLE_GAP_EVENT BROADCAST _ENABLE_COMP

Advertising
Advertising

|Au

6-17 Public Device Address TO 7 A— K&+ X k

Static Device Address
Static Device Address T7 B — R% v XA T BFEDO—7 U A% K 6-181TRx L ET,
RETH7-. RBLE GAP_Set Random Address F%%

77— a R YE(E L7z Static Device Address &
Za—/LLTLET,

Tua— K&y 2 MEMKET D79, own addr type |2 RBLE_ ADDR _RAND #8&E L T
RBLE GAP Broadcast Enable F%% = —/L L 7,

Observer Broadcaster

=P BLE Function

'BLE Event RBLE GAP Set Random Address

RBLE_GATT EVENT _SET RANDOM_ADDRESS_COMP

RBLE GAP Broadcast Enable
(own_addr_type=RBLE_ADDR_RAND)

RBLE GAP_EVENT BROADCAST ENABLE_COMP

Advertising
Advertising

| A A

6-18 Static Device Address TOJA— KX+ X
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Resolvable Private Address

Resolvable Private Address T7 B2 — FF& ¥ 2 N HL50—7 0 A %K 6-199RLE T,

TV = a rTHE LT IRK 2% ET 5728, Key code {Z RBLE_ SMP_KDIST IDKEY # 57 L C
RBLE SM Set Key #2—/L L7,

Resolvable Private Address % 4EE% 7 5728, priv_flag {Z RBLE PH PRIV_ENABLE 72/
RBLE BCST PRIV _ENABLE %57 L C RBLE_GAP_Set Privacy Feature Bi%{% 2 —/L L £,

7r— KXy A N&BMHT 572, own addr type |2 RBLE_ ADDR_RAND % 87 L C
RBLE GAP Broadcast Enable F%% = —/L L 7,

Observer Broadcaster

=P rBLE Function

RBLE SM Set Ke
C—
rBLE Event K&y _codo=RBLE_SMP_KDIST IDKEY)

RBLE SM_EVENT SET CNF

RBLE GAP Set Privacy Feature
(priv_flag=RBLE_BCST_PRIV_ENABLE

or RBLE_PH_PRIV_ENABLE)
RBLE GAP_SET PRIVACY FEATURE_COMP

RBLE GAP Broadcast Enable
(own_addr_type=RBLE_ADDR_RAND)

RBLE GAP EVENT BROADCAST. _ENABLE_COMP
Advertising -
Advertising

A A

6-19 Resolvable Private Address TO7O— K¥ ¥ X +
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6.5 Bluetooth T/\4 R LD F B AL

Bluetooth 7/3A 2413V £ — F T AL AT 22— T L2 FURARITY, 2—WFET7 (1 A4 %
WRTHZLT, VE—FT A AZWINTDH LN TEET,

6.5.1 A—AIILTINA ADTINA X%

B DT NA A4 %) T— T3, ZZABRT 5I121%, 7 — # ~X— A D Device Name Characteristic (25 /XA
A EFHELET, UE— MT A AL EHRRICT —FRXR—ANDT A A4 gA T 2 E DB FRETT,

BLEY 7 F U =TI, T —FR—ANKMINDET NA AL ERET DHIZDIZ28Y OFEERELE T,

| DIFEREAEROT A AL EEEZFIH L E T, BREAERICHRT LT N A41E, 7 KA
0x3FC06 |7 7 v 2424 Z & TR 5 2 & NA[RETT,

2 D B IX"prf_configh"lZEF S 172 GAP_DEV NAME ~ 7 1 C9, BEEEAHERICT A AL PHEE SN
TWRWEE, 2o~ 7l ET,

Table 6-1 F/\A R 5EIEH

HIR 7 KLR H4 X 1|

TINA A% 0x3FC06 66 bytes Bluetooth 7/34 X 4
TNARBED=HDA—F T L2 K L&
O0x3FC06: T/8f REK (1 M5 65)
O0x3FCO7-0x3FC48: T/814 X4 (UTF-8)

7 7 A JV : renesas/src/arch/rl78/prf config.h

#define GAP DEV NAME "Renesas-BLE"

6-20 TNAREZDTYOER

Ed Advertlsmg HFEATTHIET, HEHANCY E— b TN AT NNA AZ BN TEES, T3 A4
BT 5 I21E, adv_data (2 Local Name AD ¥ A 7L 7 /34 A4, % 3% & L T RBLE_GAP_Broadcast Enable
A FAT Li“ﬁ‘o

W TITANR—=PEIRT N AL, TAAAPRFEINDIBNDD DT, T3 A4 =—

T — & % Advertising 7 — X IZEHLXETIEH Y XA,
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TIVr—2a VERAA R

6.5.2 JE—FTNARADTINA R4
RBLE_GAP_Get_Remote_Device Name BIEZFIMT 5 Z & T, #iOFEICEHD S TH 6-213 LUK
6-22D L D70 — VAT E—RT N, ADT NA AL 5ETIGTHZ ENFRETT,

Central Dev A
=P BLE Function
R
rBLE Event Advert
RBLE GAP_ Get Remote Device N_ime
Initiate Connection >
L2CAP Connection Established
Read GAP Name Characteristic >
RBLE_GAP_EVENT_GET REMOTE DEVICE NAME_COMP
Terminate Connection >
v €3 =, ==
6-21 REHFOT/NA RBHEAHEL
Central Pripheral
m—p BLE Function T T
@ [BLE Event L2CAP Connection Established
RBLE_GAP_Get_Remote Device Nime
Read GAP Name Characteristic >
RBLE_GAP_EVENT_GET REMOTE DEVICE NAME COMP

X 6-22 RO T /NS RGEHEAHL
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6.6 HRAHLT—FOEH

GATT 7 74 7 > F» 5 Read Request 52 1F 72454, BLE 7’1 /LA » 7 (X7 7V 7r— a V@A
T5Z L7, HEIWIZER S 7=T —4 % Read Response TIRLET, LR -T, 77U r—va il
Read Response CIlKT 7 —H# Zi%XECTX EH A,

DT, 6-230 X 512 RBLE_GATT Set Data Bt Lo TH LU OF ¥ T I X VAT 4 v 7 « N
Ja—%8HT 20ERHY 7,

GATT GATT
Client Senver

=——p BLE Function

< [BLE Event lRBLE GATT Set Data

RBLE GATT EVENT SET DATA CMP

Read Request N

Read Response

6-23 FmAHLT—2OEHEFAHLEAI VY
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7. Appendix

71

AREALTAT7ANADTNYSIR)RAT4vYEM

GV 77 a s ATHEDILTVW D Sample Custom Service Zf# ] L C, ¥—/SLELD 11T rBLE API
<2 1BLE Event 28 ED X H I S5 D>, & 512 Sample Custom Service (ZH L ¥ T 7 X VAT 4 v 7
ZIBIN9d 51k %S LE9, £7-. RL78/GID ##fiR— F(RTKOEN0001DO1001BZ)(LA T #HliAR— F)& =
~— b7+ T TV —2 3O GATTBrowser ZEH L TX ¥ 727 Z VU AT 4 v 7 OEEEfER L ET,

BHY I s I MOV TIL, KE 151 g vra s a3 22RL TN,

(HA]

7.1.138 Sample Custom Service D EF & il L £3

7120 F—H N—ADOHREZ R L ET

7.1.3IA Sample Custom Service — /NLER 2 FiH L £ 5

7.1.458 Sample Custom Service IZF ¥ 7 7 Z U AT 4 v 7 ZiBNT 5 HEEHA L ET

7158 BMLIEZRYy T 7 F VAT AN ITAT VR EBETEALHICT—"T
Ty ANVAPL EXR) T 2T NT T r— g VOB EEZRA L E3

716 A~— 740 EFEHALTEMLESYy T 72U AT 4 v 7 OBMEZHER L £
7.1.778 Switch State Characteristic Z Notification 7> Indication {Z%n W2 L&A L £,

718 A~— b7 %A L C Indication \ICEFE L7=F v 77 XU AT 4 v 7 OEIfEE
MR LET

714, 715, 71 7HBTIEIT 0 7 7 A VEROHFRN MBI 25720, 4T M4 o774 0) b
ZHRLTLEEN, £, E#H I TWnWa Y —2a—RiE, UFRX—=Ya vOBLE g ba)VAZ v &
L TWET,

BLE 7’0 k23 VAZ v 7
[Bluetooth® low energy Protocol Stack (Ver.1.21) ]
https://www.renesas.com/document/Ibr/bluetooth-low-energy-protocol-stack-ver121

(25 &k

Embedded k> 7 /v v 7 F A

[Bluetooth low energy 77 k=LA ¥ 7 Embedded Rkt > 7 /v 71 77 2] (ROIAN3319)
https://www.renesas.com/document/scd/bluetooth-low-energy-protocol-stack-embedded-configuration-sa
mple-program

RL78/G1D #¥fiZR — KF(RTKOEN0001D01001BZ)

[RL78/G1D fHlidn— K —H#F—X<==7 /1] (R30UZ0048)
https://www.renesas.com/document/man/rl78g1d-users-manual-evaluation-board

GATTBrowser

[GATTBrowser for Android A~— k7 % 7 7V Eidkii &) (ROIAN3802)
https://www.renesas.com/document/apn/gattbrowser-android-smartphone-application-instruction-manual
[GATTBrowser for i0OS A~— 7+ > 7 7 U Bt E ] (R21AN0017)
https://www.renesas.com/document/apn/gattbrowser-ios-smartphone-application-instruction-manual
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7.1.1 Sample Custom Service E %

N, ST e 7T ATl &35 Sample Custom Service DEFR A LL FIR LET, EFRDFE
A%, Bluetooth® Low Energy 7' v& h /L A% 7 Embedded #fkH > 771 75 L - 5.4 Sample Custom
Service) (ROIAN3319)% B L T< 72 &1,

® 71 H{EYLTILTOH S5 LD Sample Custom Service E &

Type | Value | Permission
Sample Custom Service
Primary Service Declaration UUID: 5BC1B9F7-A1F1-40AF-9043-C43692C18D7A | Read
(0x2800)
Switch State Characteristic
Characteristic Declaration (0x2803) | Property: Notification Read
UUID: 5BC18D80-A1F1-40AF-9043-C43692C18D7A
Characteristic Value 1 [octet] Notification
Client Characteristic Configuration 2 [octet] Read,
Descriptor (0x2902) Write
LED Control Characteristic
Characteristic Declaration (0x2803) | Property: Read, Write Read
UUID:
5BC143EE-A1F1-40AF-9043-C43692C18D7A
Characteristic Value 1 [octet] Read,
Write

(1) Switch State Characteristic

Switch State Characteristic I Notification CAA » FUIREEL T T A T 0 h~EETIHIXINY T I X VAT 4 v J
9, Client Characteristic Configuration Descriptor |Z, 2 74 7 k2> & Notification %) « ML DR ENFE X
AENTZ 2T ) = a A X NTHEALET,

T =3 a FA X2 b Tl S vz Notification A %) - HRHITIG U C, FHER— R LD A A~ FOH
T - BAMCIRAE 2 24154 % API(SAMPLE Server Send Switch State)ZFEONH L £,

SAMPLE_Server_Send_Switch_State API I1ZA A~ F O T - BAKCIKEEZ Switch State Characteristic Value (24
L. Notification T2 74 7 > h~EFELET,

(2) LED Control Characteristic

LED Control Characteristic 1&., 27 74 7> F2SLED m4T - T ZHEI CE DXy T XV AT 4 v 7 TT,
LED Control Characteristic Value I, 7 74 7 > ;225 LED AT « {HA OIRENEZAEN, 77U Fr— 3
oA Ry NTHRELET,

T r—a iEA X b &7z LED ORRREIZS U T, Rl — K _Eo LED ##ill# L ¥ 3,
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7.1.2 T—8 N— &R

(% 7-1 @57 Vv7 v/ F AdSample Custom Service BFe] DL HIBRIAX LT w7y A NVEeTa )
T LKA 2D IE, ARy T I XY AT 4 v 7 THEREND GATT T — 4 _X—A(LLF, T—
B R—= 2V AERR L E T,

Profile

Service: Sample Custom Service

Characteristic: Switch State Characteristic

Characteristic: LED Control Characteristic

7-1 Sample Custom Service GATT T—42 XR— X fEE

BLE 7’ ha VAKX v 7 DT —F RX— A IBERILS CTERZR I N, BRI —EARLTFYy T/ X U A
TAYIEEERTDHETTR 77 ANERDET, UTFDOY—AT 7 A4 )V TT —F_X— AEERELS D
BHNEZEIN, GATTR—RA 7B 77 A ABREREINLTWVET,

pEI% ¥Renesas¥BLE Software Ver X XX¥RL78 G1D¥Project Source¥renesas¥src¥arch¥rl78
T774I4%A prf_config.c
P g struct atts_desc atts_desc_list_prff]

(1) Sample Custom Service T—%4 RX— A&k

T B R ARERELS O T, WAZLTB T 7 A NMIT FY Ba— k¥ A 7 UUID Zi%E L= %oh
DEFROMAE DO THERIIET,

®T—AN-R
const struct atts_desc atts_desc_list_prf]] =

{ 7NJE1-MATUUD,
7 ME1— MBS (X, 7 NE1— MEISINZE ST X, PNJE1—MRIID, 7 NE1—M-2y2a>, 7 NE1— MBIE#HE7 KL },

7NJE1—-MAFUUD, ...},
7NJE1—-MAFUUD, ...},

{
{
I* Rese;ved */
{0,0,0,0,0,0}
7 NJE1— MBI&HHZER (7 NE1—MATUUDICENERT IEHNERDEY)
@ 751xUY—£2

uint8_t&Y 16 A7y NEEE : H—ERD 1288y NUUID%ERTE

@ v 5I5IZT 1Y)
atts_char128_desci@isk : JO/(F1, 7NIE1—N\DRIL, Fv395URT1vID128EYNUUID %:&TE

© 128EwbDF v 394YRT1yIUUID
atts_elmt_128#&i5{A : Fr5949U2T1vID128EwNUUID, 1288y UUIDE, sBER/\WI7DRA > 9% 8 TE

O JSA TN F¥SIHURTAWI - A>T 19 —33> - T4 RIVTH
uint16_tAIZ54Y : Notification, Indication®DiX{ER]E%EI 51 7> MERE

X 72 T—43~RN—XEERERT]
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HAF LT T 7 A NVEERTDTOICEASNET M) Ea— ¥ A7 UUID 2L FIZRLET,
£ 72 7FrYEa—Fr4247UUD

7rJEa—rE24FUUID % E&E UUID {&
TS5ARUP—ER RBLE_DECL_PRIMARY_SERVICE | 0x2800
XNYSHRAVARTAVY RBLE_DECL_CHARACTERISTIC 0x2803
128y bDX YS9 %1 AT 4v% UUID DB_TYPE_128BIT_UUID OxFfff
DSA4FU b FvS598)RT4vyH a7 4% | RBLE_DESC_CLIENT_CHAR_CONF | 0x2902
L—>ay:-T4RYYTH

MEFRIIIAZ LT a7 7 A NVERERT DM ERKBOERTT, o7 M) Ea— k¥ A 7 UUID (2D
VW CIE [Bluetooth low energy 7’2 h )L A% w7 a—HW—X~==27 /L] (ROIUW0095)D (7412 7 KV
Ba—hEAT] ZBRLTLLEIN,

(% 7-1 fi5 V> 7717 Z AdSample Custom Service EFe | Tld, V—ERE XY T 7 XV AT 4 v
DT MU Ea—h A7 UUID ZLLFDO LI ICRELET,

% 7-3 Sample Custom Service 7 k1) Ea— k44 7 UUID

Type | Value | Permission
Sample Custom Service
Primary Service RBLE_DECL_PRIMARY_SERVICE IS4 YH—ER
Declaration
Switch State Characteristic
Characteristic Declaration | RBLE_DECL_CHARACTERISTIC XvSHRYRTF 4 YYD
Characterristic Value DB_TYPE_128BIT_UUID 12EY FDF v S U2 1R
T4 % UUID
Client Characteristic RBLE DESC CLIENT CHAR CONF | 547>k X594 YR
Configuration Descriptor T4y AT L=
TARY)TA
LED Control Characteristic
Characteristic Declaration | RBLE_DECL_CHARACTERISTIC XY IUOR)VRTA4YY
Characterristic Value DB _TYPE_128BIT_UUID 12EY FDF v S22 1JR
T4 % UUID

®  Sample Custom Service &7

Switch State Characteristic & LED Control Characteristic # & eV —EADEZFEL L TT IA~ I —ERAD
RBLE DECL PRIMARY_ SERVICE & & L E£7, ZiZ XY Sample Custom Service @ 128 £ > k UUID
(SBC1B9F7-A1F1-40AF-9043-C43692C18DTA) %41 ) 24T % = L N TX 4,

®  Switch State Characteristic 3%

1 FHIC, ¥¥ 727XV AT 427 ThsHI &% 7 RBLE DECL CHARACTERISTIC Zi%E L £7, =
DEZOBIMFEHRE LT, 7 MY B a— MEKHZERD atts_char128_desc #1EK T, v X7 1 E&K, 7k
JEa— MRV ¥ T7272 VA7 47O UUID ZRHELET,

2FEBIZ, 7747 b e@ETHIN) a—(T TAT Y NEDBERNYy 7 7)DEFREL LT
DB_TYPE_128BIT UUID Z&XE L £3, ZOEROENMFERE LT, 7 M B a— MEKMHESD
atts_elmt 128 #3&E(A T, ¥+ 727 % U AT ¢ v 7 ® UUID EF., 128 £ F UUID %+ X, i@ Ny 7 7 D
RA VB ERELET,
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3FEHIC, 29AT7 U N XX T B VAT 4T a7 47 b—vay -7 4 A7 Y7 H(Client
Characteristic Configuration Descriptor LA T, CCCD)?DE#% & L T RBLE_DESC_CLIENT _CHAR_CONF % &%
L %9, Switch State Characteristic (%, ¥ —/ 3B AA v~ FDIKEE% Notificaiton THHMIZZ T4 7> h~%kf5
LET, P—BEECT TAT v AT =2 ERET LD, 27472 M OLEETHTAIZREL
THHIKENH Y, CCCD (& Notification DIE[EFFA] « FEIL 2B ET 24%% & LTHELEY, CCCD 2>
WTiE, AE 17m 77083 22RLTIEZSN,

® LED Control Characteristic T3

Switch State Characteristic & [FlI#EIZ 1 FH & 2 FH DEFEZITV E 9, LED Control Characteristic (%, 7 7 A1
Ty RMBEEENTLED T4 2% E LET, =05 HEOIZT — X 2355 Lz CCCD 1T E %
LEHA,

2) T—H~R—2X atts_desc ik

atts_desk fEIERD A U NEZLU IR LE T, ZOMEREZEIIE L TEET HI & TT —FZX— AN
EnET,

& 7-4 atts_desc #&:iEK

atts_desc &1k

uint16_t type; 7ZrJEa—+r%24FUUID

uint8_t maxlength; 7 b Ea— MEEMERY A X
X7 rJEa—r2A4JUUDICESTT7 b Ea— MEEMERHNELGY ET,

uint8_t length; 7Ry Ea— MERMZTH YA X
maxlength ERICLH A XEBRELET
X7 RJEa— 24 FUUDICE-2TT7 R Ea— MERERNELRY ET,

ke_task_id_t taskid; | Efi 6bit: P FJEaA—FDETHTAT7AILE XY ID
T 10bit: 7R Ea— bEFHNTEH-H6DA0Tv IR

uint16_t perm; FrJEa—brD/IN—S vy

void *value; 7 R Ea1— MEBME~NDRS V4
K7 FPJEaA—FE2A4ATFUUDIZES2TT7Z Y Ea— MERIZEHNAERLY T,

® type

ThIEa—R A TFDOUUID 2RELET, FlIWAZ LT 0T 7 A )V ERERT 5 BERIKROER
T3, 7 Y Ea— b & A 7 UUID (IZ2WTIiL [Bluetooth low energy 712 h 2 /LA X v 7 a—HPF— X<
== 7] (ROIUWO0095)D [7.412 7 R Ea— AT 2SR LTIES0,

£ 75 7FrJYEa—k4247UUID

7hJEa— k%24 FUUID B

RBLE_DECL_PRIMARY_SERVICE 7547 1)H—E R (0x2800)
RBLE_DECL_CHARACTERISTIC SR )RT4vY (0x2803)
DB_TYPE_128BIT_UUID 128 EY kDX 5921 XT 4% UUID (Oxffff)
RBLE_DESC_CLIENT_CHAR CONF | #SA4 7 b X ¥ SO A YRTFT 4w -2V T 45 L —
varv- TR ) TH (0x2902)
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®  maxlength

7 MU Ea— MEMERDOY A XERELET, type THELZT hJE=2— A7 UUIDIZL ST
7 R B a— MEESD R 5,

BEBE LT, 7 MY Ea— k%A 7 UUID IZ RBLE DECL PRIMARY SERVICE(Z' 7 A <= U #—E )%
RELTZHEOERES E AV NRADOHRELZLLFITRLET,

128 £ I UUID fid 5 Z: sams_sve[RBLE_GATT_128BIT_UUID OCTET]

A VB TER: sizeof(sams_svc)

® length
maxlength & [FI Uk &4 L £,

® taskid

prf_config.c TEFIN TS [TASK ATTID| v 7 a & fEH LT, # A7 ID(TASK RBLE) &, 7 — & ~X—
AA T I AEHBELRELE T, T—IN—AL T v 7 RTOWTHEARMA ()7 —F =2 B
ST ER=2AL Ty 7 R HBRLTIIZE N,
BREFIE LT, 7 FY Ea—h&A 7 UUID (Z RBLE DECL PRIMARY SERVICE(Z' 74 <V #—E )%
RELTEHEDA U N~OREFZLLTICRLET,
A L NERER]: TASK_ATTID(TASK _RBLE, SAMS IDX_SVC)

® perm

ThRIEa2—rON—=I g rZRELET, X—=Iv T aVEIGATT V94T FinbDT 72 A%
HIRRT 272D ELE T, FIHEAT L - v a VAU FIORLET, St L EEZARSE, B
DRENLERGEIL, By NZE O ORERT(NVEFEHALET,

R76 /N—3vyay

N—ZyPay B

RBLE_GATT_PERM_RD DI3AT 2 b oimAHLE]
RBLE_GATT_PERM_WR DS5AT7 2 DL EZFAHTA
RBLE_GATT_PERM_NI H—/\H 5@ &0 7] (Notification, Indication)

At D I #1L [ Bluetooth low energy 7’2 h IV AKX v 7 2—H — X< =27 /L] (ROIUW0095)D 7412 7
M) Ea—bhEA7 - KT21T7 M Ea— b X—=Ivvar] Z2RLTIEIN,

® *yalue

7 MU Ea— MEKET RUA(T MY B a— MEEWERORA V)% E LET, type THELTET
M Ea2— A7 UUIDIZESTT MU Ea— MEBWERPN RV ET, 7MY Ba— k& A7 UUID
TLOT7 MY Ea— MEKBHET FL2AOREMZ L TIRLET,

R 77 FrUEa— MEBMET FLR

7 hJEa— k5247 UUID 7 ) Ea— MER#ET KL REREH
RBLE DECL_PRIMARY_SERVICE (void *)&sams_svc

RBLE DECL_CHARACTERISTIC (void *)&switch_state char

DB _TYPE 128BIT_UUID (void *)&switch_state char_val elmt
RBLE DESC CLIENT _CHAR_CONF | (void *)&switch_state cccd
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3 7hrJEa—F24TUUD- T34 B —EZR

7 FVU B =— k& A 7 UUID » RBLE DECL PRIMARY SERVICE(”' 7 A ~ U #—E Z)DHFAIZ 128 £
~NUUID #9516 47 7> hORIIZHRE LET, /75 ETHOI28E Y NUUIDIZY M=o T 4
7RISR E LE T,

128 £ I UUID: 5BC1B9F7-A1F1-40AF-9043-C43692C18D7A

TE#F%: #define RBLE_SVC_SAMPLE_CUSTOM_SVC
{0x7A,0x8D,0xC1,0x92,0x36,0xC4,0x43,0x90,0xAF,0x40,0xF1,0xA1,0xF7,0xB9,0xC1,0x5B}

B ~DFRE:
uint8_t sams_sve[RBLE_GATT _128BIT_UUID_OCTET]=RBLE_SVC_SAMPLE_CUSTOM_SVC;

@4 FZrJEaA—FE2A4TUUID- %S98 YRTFa4vY

7 R U E2— k%4 7 UUID 7 RBLE_DECL_CHARACTERISTIC( ¥ 5 7 % ) 25 4 » 7 )DYAT
atts_char128_desc HE A2 E L £ 7,

% 7-8 atts_char128_desc &k

atts_char128_desc #&i& Kk

uint8_t prop; pAsVAG P

uint8_t attr_hdl[ sizeof(uint16_t) J; FrJEa—ktn2EL

uint8_t attr_type[ RBLE_GATT_128BIT_UUID_OCTET J; XSOV AT4v 2D UUID
® prop

XX T 72 YART 4 v OFT a7 ¢ (e Read, Write, Notify, Indicate )% E#K LET, 7127 4 D
FEREIZ OV TIE [Bluetooth low energy 7' &2 kAL A X v 7 a—HF— X~ =27 /1| (ROIUW0095)D [7.4
Generic Attribute Profile - 3% 7-19 ffE 7" 07 ¢ | 2R L T E 3V, EIFEHTLH 7037 4 2L PR
LET, BHOBRENMLERGAIZ, By NTEOOREET()VEFEHALEELET,

£ 79 JA/NRT~«

N—=vwi3y EBA
RBLE_GATT_CHAR_PROP_RD DS5AT b oEAHLTA
RBLE_GATT_CHAR_PROP_WR DS5AT > b LEZAHT

RBLE_GATT_CHAR_PROP_NTF H—s\hv 5 Notification RJ &t
RBLE_GATT_CHAR_PROP_IND H—s\h 5 Indication AJ HE

® attr hdl[]
7 U E2— k%4 7 UUIDIZ RBLE_DECL_CHARACTERISTIC(3 ¥ 5 7 % U 25 4 v )% iE3k LI-BH
DT F) Ea— b2 FALEFRELET, LLTFIZ Switch State Characteristic TORREM & LL IR L ET,

A 2 NEER: {(uint8_t)(SAMS_HDL_SWITCH_STATE_VAL & 0xff),
(uint8_t)(SAMS_HDL SWITCH STATE VAL >> 8) & 0xff)},
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® attr_type[]

XTI HVAT v 7D 128 B b UUID ERLZFHE LE T, Switch State Characteristic TD % E 1] & LA
TR LET,

A L 8NFREH: RBLE_CHAR_SAMS _SWITCH_STATE

EFe”7 7 A )V:sam.h

JE#%: #define RBLE CHAR_SAMS SWITCH STATE
{0x7A,0x8D,0xC1,0x92,0x36,0xC4,0x43,0x90,0xAF,0x40,0xF1,0xA1,0x80,0x8D,0xC1,0x5B}

5 FZRJEa—FE2A4TFUUID-128EY FDF¥S59 4 AT 4 w4 UUID

7 R U B a— k%47 UUID # DB_TYPE_128BIT UUID(128 E' v kD% v 57 % U 25 4 v 7 UUID)DH}
A1 atts_elmt_ 128 MG Z R E L E T,

£ 7-10 atts_elmt_128 #&:& &k

atts_elmt_128 #&iE{k

uint8_t attr_uuid[RBLE_GATT _128BIT_UUID_OCTET]; XS HRYRT4vID UUID
uint8_t uuid_len; 128 Ev k UUID &
void *value; BERNYI7ORA 4

® attr uuid[]
XY T HXVRT 47O UUID ODFEFEZFEL FT, Switch State Characteristic TORTEM 2R L FE T,
A L /\E%5EM]: RBLE CHAR_SAMS_SWITCH STATE

128 v k UUID EF~7 7 A /L: sam.h

TE#%: #define RBLE_ CHAR_SAMS SWITCH_STATE
{0x7A,0x8D,0xC1,0x92,0x36,0xC4,0x43,0x90,0xAF,0x40,0xF1,0xA1,0x80,0x8D,0xC1,0x5B}

® uuid len

128 B F UUID OH A R(16 A7 T v MNERELET,

® *value

TIAT L NEDBERNNY 77 DORA L ZEFHELFET, Switch State Characteristic TORER %R L F
7,

A D INERTEHI(BRF): &switch state char val[0]

A D INEREBI(ER): &switch len char val
6 FrJEa—Fr2A4TUUD- 93472 - FXS93)RTyw Y -2 T4L—>32Tq
Ry )TH

7 bV E=2— k& A 7 UUID 75 RBLE DESC _CLIENT CHAR CONF(Z 7A 7 v b X% TV X4 VAT 4 v
Jear74 7 b—=ay T4 A7 VT EYDGEICEELE T, uintl6_t MOEETT,
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77— a SR AA K

(7 T—BR=ZRNVEIL/T—EAR—=RAVTYIYIR

T =B NX=AN R TAT b
(RSN ET,

T—=BR=ZAA T v 7 AL, BLE 70 FA)VAL T IRT —HN—ADBREHHT 5720

TAYITIZT I AT DD

‘é—o

BERIEIC T — 4 N—ADEH L 3~ THIET 5 & S ICERLET,

B R—AGE

F#(7 PV Ea— K& A7 UUID OAHRLEDNHIET DT —
VF I AERLET, V—RAa— RO R FEIIAE 431 F—

HR—=AAL T w7 ADBM] 2B LT ZEN,

= 7-11

LURI
HR—=2ZN\ KL T —H_R—Z A
HR—=2Z N RILOBIN |

ARSI, 7747 PP —=ROP—2AFy T 7 XY X

(R L &

Sample Custom Service 7 —

(432 5—

F—ER—ZANVFEI, T—EAR—XALVTYIR

7 hrJEa—k4%24 7 UUID

FT—RAR—Z/N\>2 KL

T—RAR—RAL VT YT R

RBLE_DECL_PRIMARY_SERVICE

SAMS_HDL_SVC

SAMS_IDX_SVC

RBLE_DECL_CHARACTERISTIC

SAMS_HDL_SWITCH_STATE_CHAR

SAMS_IDX_SWITCH_STATE_CHAR

DB_TYPE_128BIT_UUID

SAMS_HDL_SWITCH_STATE_VAL

SAMS_IDX_SWITCH_STATE_VAL

RBLE_DESC_CLIENT_CHAR_CONF

SAMS_HDL_SWITCH_STATE_CCCD

SAMS_IDX_SWITCH_STATE_CCCD

RBLE_DECL_CHARACTERISTIC

SAMS_HDL_LED_CONTROL_CHAR

SAMS_IDX_LED_CONTROL_CHAR

DB_TYPE_128BIT_UUID

SAMS_HDL_LED_CONTROL_VAL

SAMS_IDX_LED_CONTROL_VAL
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7.1.3 Sample Custom Service H—/\ALIE

Sample Custom Service #LEEDH T rBLE API X° tBLE Event, 7 —# ~X— 2> K/L(LLF, /"> R/WRBR ED
oSN D07 v —X (X 7-3 Sample custom service— MLE 7 0 —)THHA L ET, ZO7r—
BT 2 — B & | BET 5 Y — 23— NI TR £97°,

(F—"DA F—T )+ T 4 A= —T VA OFITE & £7)

[Sample Custom Service H—/ 4LEE]
o (A)AA v TF DT - fRHCIREE % Notification THAIT 5 7 o —(IX 7-3: A-1, A-2. A-3)
* (B)LED Z ii4T « {HAT 957 2 —(¥ 7-3: B-1, B-2)

[BE Y — 2 a— ]

*  rBLE/src/sample simple/sam/sams.c
Sample Custom Service DY —,3— 2 = — K, GATT @ rBLE API X° rBLE Event Z{iH L T, 7
TAT VNPT VBRIV Ex Y T 7 H VAT 4 v 7 DWE, T — 2 EEUBEEZITVET,
e  rBLE/src/sample simple/sam/sams.h

Sample Custom Service DA X h A X FONRT A —=FEEHRLET,

*  rBLE/src/sample simple/sam/sam.h
Sample Custom Service ® UUIDC,H—X 7 F 47 N CEHTIHEDO~ I/ a2 ERLET,

Sample Custom Service —/MUE 7 0 —IZDOWT, ¥¥ 77X VAT 4 v 7 OMERFLL A2 MY FIZL
TRt SN ET,

s UIAT UL —RDFY T2 AT 4 v ZICEZIAEN,GATT DA X2 M &l %
a—/o3 7 B3¥f(sams_gatt callback()) C rBLE Event 235842 L 7= Ikf

o T TV —a UBFEFO &7z Sample Custom Service API
(SAMPLE_Server Send Switch State())?>H T GATT @ rBLE API Z OV L, GATT @A X2 |
AT D a— o3y 7 B#(sams_gatt callback())C rBLE Event 23384E L 72 Bf

IZUDIZ, [(A)ARA v FOMT - fiffitikAE % Notification TilAIT 25 7 1n—] %, WIZ [(B) LED O #iAT -
MAT 2 HIEd 5 7 o—) 2L ET,
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Write to characteristics from the client role.
or
Call GATT's rBLE APl in the server role.

}

sams_gatt_callback()

RBLE_GATT_EVENT_WRITE_CMD_IND

v

sams_write_cmd_ind_handler()

I BLEAPI
rBLE Event or SAMS Event

Database Handle

(A) Switch process \ sams_set_data() sams_set_data()
(B) LED proccess. i

RBLE_GATT_Set_Data()

RBLE_GATT Set_Data()

handle: SAMS_HDL_SWITCH_STATE_CCCD handle: SAMS_HDL_LED_CONTROL_VAL

GOTO
sams_gatt_callback()
and GOTO
RBLE_GATT_EVENT_SET_DATA_CMP

RBLE_GATT_EVENT_SET_DATA_CMP

v

sams_set_data_cmp_handler()

sams_write_resp() sams_write_resp() sams_notify_request()
v v v
RBLE_GATT_Write_Response() RBLE_GATT_Write_Response() RBLE_GATT_Notify_Request()
sams_send_event() sams_send_event()
app_sams_callback() app_sams_callback()
SAMPLE_SERVER_EVENT_CHG_LED_CONTROL_IND SAMPLE_SERVER_EVENT_WRITE_CHAR_RESPONSE

If nortification is enabled, ke_timer start.
else ke_timer stop.

ke timer running.
7

v
app_timer_expired()

'

SAMPLE_Server_Send_Switch_State()

'

sams_set_data()

!

RBLE_GATT._Set_Data()

handle: SAMS_HDL_SWITCH_STATE_VAL

GOTO
sams_gatt_callback()
and GOTO
RBLE_GATT_EVENT_SET_DATA_CMP

X 7-3 Sample custom service H—/ L 7 0 —[X]
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(1) RA v FORT - BBCRREEZ Notification THEXNY 57 H—

(A-1)

7T AT v MY —/3D Switch State Characteristic - Client Characteristic Configuration Descriptor(LA T
Switch State CCCD)I(Z Notification 77 7] « ZE[L/3FEXIAE 5 & sams_gatt callback() T
RBLE_GATT EVENT WRITE_CMD IND A X1 h73%64: L,

EDOXx T 7 ZVART 4 v ZIZEZAZENTEDIETA R FRTA—=FDO/N FLCR)THBI SN, 22T
I% SAMS_HDL SWITCH STATE CCCD ICEZAENT-ZENDND £, ZOF ¥ TV XV AT 4 v 7~
DEZAIIVAR U AZTRINTNWDTED, 7747 b~ikF79 57 —# % rBLE APl ®
RBLE_GATT Set Data() T SAMS HDL SWITCH STATE CCCD (2t v kL%, rBLE APl ®FFOMH LIT &
¥ sams_gatt callback() T RBLE_GATT EVENT SET DATA CMP o X 354 L £,

%) N RV ET =R OY —ERARXR Yy T 7 F AT 4 vy 7 DBLESTYT, 7747 MIEEk
R — RO — AT Yy TV XV AT 4 vV ERBLTWES, 7 74TV IR —_DFx 77
BYVAT 4w TIZT 7 BATDHRL, ¥X¥ T X VRT 4 v 7O RART —FZ@ENT Y NORIZE
OTH—"~EKEFLET, = NIZE LTy b FAVERRR L TRBE ATV E T,

(A-2)

BIfEALVER R >/~ KL SAMS_HDL_SWITCH_STATE_CCCD % §#5/] L Switch State CCCD DALEE 2 5217 L &
T, (A-1) Tk v b L7=F—#IEL. RBLE GATT Write Response)&ZFFONM L7 T4 7 b~XELET, £
LC_Y 7 =TT 7Y r—3 g~ Switch State CCCD ([T E X IALNEAEL LV ARV AZEEFE LI L&
SAMPLE_SERVER EVENT WRITE CHAR RESPONSE f Xk Ci@fn L £,

NRY 72 I VTSV r—a Tl app_sams_callback() T
SAMPLE_SERVER_EVENT WRITE CHAR RESPONSE A > 3%/ LE T, A0 hD/SF A= 05
Notification DFF A « Z& 11 2 |7E L. Nortification 7 ] T 11X RWKE APl D % A ~#&RE & H] L T—E IR
TAA v FDOIRRER X{E9 5 SAMPLE Server Send Switch State() % FFOM L % 97, Notification Z51E CTohiuiE
ZA <R A My T L, AL v FREOEREZIFIELES,

Notification #F F] O34, SAMPLE Server Send Switch State() 7>% RBLE GATT Set Data()23FEOM & 41N
>~ KV SAMS HDL_SWITCH_STATE_VAL(Switch State Characteristic - Characteristic Value)lZ7 —# &+ » |
LET,

rBLE API ®FEOMH LIZ & ¥ sams_gatt callback() C RBLE_GATT _EVENT _SET DATA_CMP A X k3384
LET,

(A-3)

BAERLFR R > /N KL SAMS HDL SWITCH STATE VAL %A L. AA v FIRREE 7 T4 T 2 b~
Notification Ti%{E9 % 72912 RBLE GATT Notify Request()Z& FEOM L 7,

7 A4 T k76 Notificaiton 25 1E % Switch State CCCD ICEEIAEND L TAA v FIREELEE LT £
‘é‘o
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(2 LED @m4T - HATZHEI 570 —

(B-1)

77 A7 I —,30 LED Control Characteristic - Characteristic Value (UL T, LED Control CV){Z LED @
ST - AT EZIAE LD & sams_gatt callback() C RBLE_GATT _EVENT WRITE_CMD IND 1 X2 k233§
ELET,

EDF XTI Z VAT 4y ZIZEZIRAENTDEANR IRTA=Z DAY FLTHETS L, 22T
SAMS_HDL LED CONTROL VAL IZEXAENEZLASMD EF, ZOXF YT X 2T 4 v 7~
ERBIF VAR AZERENT WD, 7 T7A4T > b ~%kf53 %7 —# % rBLE APL O
RBLE_GATT Set Data()C SAMS _HDL LED CONTROL VAL izt v k L¥9", rBLE APl ®FFOM LIz LY
sams_gatt_callback() T RBLE_GATT _EVENT_SET DATA CMP A X FBFAEL T,

(B-2)

BFMME R /N> RV SAMS HDL LED CONTROL VAL %5/ L LED Control CV OALEE % EFT L £,
B-)TE> hL7=T—#1%, RBLE GATT Write Response()&FEONH L 27 F4 7> A~k ELET, £ LT
U7 xF N7 7Y lr—3 3~ LED Control CV IZEZIALNBAEL VARV AZRF LI L%
SAMPLE_SERVER _EVENT CHG LED CONTROL IND A x> K Ci@& L £,

NRY 72 I NVT SV r— 3Tk app_sams_callback() T
SAMPLE_SERVER _EVENT CHG LED CONTROL_IND A XY hWRRELET, A X2 hDO/NT 2A—H005
LED D 54T « {HAT Z I L £ 7,
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7.1.4

XSO YRT 4 v IDIEBEM

TIAT v M EOFAM LER TR — R EDOT 4 v AL v FIREZEEFET IV T I XU A
7 4 7 @ Dipswitch State Characteristic(38 7-12)% Sumple Custom Service (ZIBM L F 9, BEFEF v+ T 7 ¥ U &
7 4 v 7 (Switch State Characteristic, LED Control Characteristic)? 7' &2 777 L 21— RIZOWTIEAE 4.3 GATT
T RX=2DEV JF] #BRL T3,

YT HVAT 4y 72T AL Y —Aa— 2l FIRLET,

(1) UUID
rBLE/src/sample_simple/sam/sam.h

Q) T—HN—=2AN KL
renesas/src/arch/r178/db_handle.h

B T—IN=AL T v I R
renesas/src/arch/rl78/prf config.h

DD FYT7I7F2IVRT 47T
renesas/src/arch/rl78/prf _config.c

(5) T—HN—R
renesas/src/arch/rl78/prf _config.c

F 7-12 Dipswitch State Characteristic

Type | Value | Permission
Dipswitch State Characteristic
Characteristic Declaration (0x2803) Property: Read Read

UUID: 5BC11b83-A1F1-40AF-9043-C43692C18D7A

Characteristic Value 2 [octet] Read

value[0]: SW6-1
value[1]: SW6-4

(M

uuliD

Bluetooth SIGIZ L > THRIRENTWRWI AL LAY —ERE ZDF¥ T 74 ) AT (v 7 OUUID EL—
FHRBEBEIZRD D Z &N TEFE T, Dipswitch State Characteristic ® UUID 1% Samle Custom Service ¢ UUID &
HED 128 By FOT U FMEEZERL, tMOXZ7 7 Z VAT v 7 EXHIT 5720 Bfins 354 M H
EANRNS VHOMEEER LET, Y—Aa—RZIFV MM T4 7 TERLET,

iBN4 % UUID: 5BC11B83-A1F1-40AF-9043-C43692C18D7A

7 7 A /v : tBLE/src¢/sample_simple/sam/sam.h

XR—ILFERZEV—RT 74 IL~EM
0007: | #define RBLE SVC SAMPLE CUSTOM SVC
{0x7A,0x8D, 0xC1l,0x92,0x36,0xC4,0x43,0x90, 0xAF,0x40,0xF1,0xAl,0xF7,0xB9,0xCl, 0x5B}
0008: | #define RBLE CHAR SAMS SWITCH STATE
{0x7A,0x8D, 0xC1l,0x92,0x36,0xC4,0x43,0x90, 0xAF,0x40,0xF1,0xAl,0x80,0x8D,0xCl, 0x5B}
0009: | #define RBLE CHAR SAMS LED CONTROL
{0x7A,0x8D, 0xC1l,0x92,0x36,0xC4,0x43,0x90, 0xAF,0x40,0xF1,0xAl, OxXEE, 0x43,0xC1l, 0x5B}
0010: | #define RBLE CHAR SAMS DIPSW_STATE
{0x7A,0x8D,0xC1l,0x92,0x36,0xC4,0x43,0x90,0xAF,0x40,0xF1,0xAl,0x83,0x1B,0xCl,0x5B}
7-4  Dipswitch State Characteristic UUID
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@

T—AR—=ZNV KL

Dipswitch State Characteristic D7 —# X—2AN2 RAZBMLET, ZULTZ 747~ MR —"O¥—E
ARX N T I B VAT 4w I ~T I RATDHIODOFEGTT, T—HARX—ADERL %t —TEHRT DLEN
% U ij_o

T = H _—=ZN RVE, "db_handleh"~> & 7 7 A /L@ DB_HDL_MAX £ Y HIZEM L TS 7230y,

7 7 A JV : renesas/src/arch/r178/db_handle.h

0404:
0405:
0406:
0407 :
0408:
0409:
0410:
0411:
0412:

XR—IL FERZEV—RX T 74 IL~EMN

/* Attribute database handles */
enum

{

/* Simple Sample Custom Service */

SAMS_HDL_SVC,

SAMS HDL SWITCH STATE CHAR,

SAMS HDL SWITCH STATE VAL,

SAMS_HDL SWITCH_ STATE CCCD,

SAMS HDL LED CONTROL_CHAR,

SAMS_ HDL LED CONTROL_VAL,

SAMS_HDL_DIPSW_STATE_CHAR, /* ¥F¥S5VRUYRTAVIDT—ER—ZANYEIL */
SAMS_HDL_DIPSW_STATE VAL, /* /NJai—DT—8R—XNVFJL */

DB_HDL_MAX

3)

7-5  Dipswitch State Characteristic 7—4% X—X/\> KJL

F—BR—ZL VT YR

Dipswitch State Characteristic D7 — X% N—2Z A 7 v 7 ZA%&BMLET, Tk, BLE Va2 hajL Az v
W= NDFT = FX—=2EFHNT DO L, 77— RXR—=ADER L —5—ICERT DILERH Y £,

T—=HNR—=RAA T v 7 AE, "prf _configh"~v X7 7 A WITEML T,

7 7 A JV : renesas/src/arch/rl78/prf_config.h

XR—IL PR EV— AT 7 4 IL~ETD

/** Attribute database index */

enum

{
0496: /* Simple Sample Custom Service */
0497: SAMS IDX SVC,
0498: SAMS IDX SWITCH STATE CHAR,
0499: SAMS IDX SWITCH STATE VAL,
0500: SAMS IDX SWITCH STATE CCCD,
0501: SAMS IDX LED CONTROL CHAR, r- pra—
0502 SAMS IDX LED CONTROL VAL, |'>.<SAMSileiLED7CONTROL7VAL DITRIC, " Z/AMLET, |
0503: SAMS_IDX DIPSW_STATE CHAR, /* ¥¥J5VBURTAVYIDT—ER—RLVTIIR */
0504: SAMS_IDX DIPSW STATE VAL /* NJa1—DT—ER—RLVTIIPR */

}i

7-6  Dipswitch State Characteristic 7—42 X—X A VT v 9 X
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“4)

FNIVRAYRTA4YYD

Dipswitch State Characteristic Z 7§79 5 Gk & 22BN L £,

XTI HVRT 4w IEERIETT T 4, TRIEa— MRV, T XV RT 407D
UUID ZRELET, 7747 b LofEREHETOT) —Fo7a7 0 LET,

XX TV B VAT 47 N a—%ERLET,iHMIAR—FOT 4 v TAAL v FIX4ODATA RAL >
FE2FEHETN, SW6-2, SW6-3 13l T& 72\ DT SW6-1, SW6-4 D2 314 & LET,

XX 77 %Y AT 4 v 7 Xprf confige”” 7 A /VICEFRLET,

7 7 A JL : renesas/src/arch/r178/prf_config.c

KR—IL RS ZE Y — AT 74 IL~ETD
1236: | /* Characteristic(sams:dipswitch state) */
1237: | static const struct atts_charl28 desc dipsw_state char = {
1238: RBLE_GATT_CHAR PROP RD, /* TRNRT 4 */
1239: {
1240: (uint8_t) (SAMS_HDL_DIPSW_STATE VAL & Oxff) ,/* ZhFUEa1—FrNIYFL */
1241: (uint8 t) ((SAMS_HDL DIPSW_STATE VAL >> 8) & Ox£ff)
1242: },
1243: RBLE CHAR SAMS DIPSW_STATE /* X% T 77 VAT 4y 7 DUUID */
1244: | };
1245:
1246: | uint8_t dipsw_state char val[2] = {0};/* ¥¥ TV B YRT4 v - nN\Ja1— */
1247:
1248: | struct atts_elmt 128 dipsw_state_ char val elmt = ({
1249: RBLE_CHAR SAMS DIPSW_STATE, /* X% T 7B Y RT (v DUUID */
1250: RBLE_GATT 128BIT UUID OCTET, /* UUID & */
1251: &dipsw_state char val[0] }; /I*XXSTBYRT AV - NRNYa—A~ADRAHE */
1252: | #endif /* #ifdef USE SIMPLE SAMPLE PROFILE */
7-7 Dipswitch State Characteristic ¥ ¥ 592 JX T4 v
RO1AN2768JJ0130 Rev.1.30 Page 93 of 111

2018.11.19 RENESAS




Bluetooth® low energy 70 kLR R v

7T r— 3 SAERHA B

®)

WEIZ, XTI LV AT 47 XX TIH VAT 47
T, ZTHNDHDEFRE., prf _config.c”” 7 A /LD atts_desc_list pri[[IZEN L F T,

T—AR—2Z

7 7 A JL : renesas/src/arch/r178/prf_config.c

N 2—% GATT T — X X—R|ZBML F

2151:
2152:
2153:
2154:
2155:
2156:
2157:
2158:
2159:
2160:
2161:
2162:
2163:
2164:
2165:
2166:

XR—IL FERZEV—RX T 74 IL~EMN

const struct atts desc atts desc list prf[]

{

/*********************************

* Simple Sample Service

*

*********************************/

J* XXSHRYRT L9l */

{ RBLE DECL_ CHARACTERISTIC,
sizeof (dipsw_state_char),
sizeof (dipsw_state_char),

TASK_ATTID (TASK_RBLE, SAMS_IDX DIPSW_STATE_CHAR),

RBLE_GATT_PERM RD,

(voia*)&dipsw_state_char },

/* XSO BYRTA49Y »\)a— *x/

{ DB_TYPE_128BIT UUID,

sizeof (dipsw_state_char val),
sizeof (dipsw_state_char val),

TASK_ATTID (TASK_RBLE, SAMS_IDX DIPSW_STATE_VAL),

(RBLE_GATT PERM RD),

(void*) &dipsw_state char val elmt },
#endif /* #ifdef USE_SIMPLE SAMPLE PROFILE */

/*
/*
/*
/*
/*
/*

/*
/*
/*
/*
/*
/*

type */
maxlength */
length */
taskid */
perm */
*value */

type */
maxlength */
length */
taskid */
perm */
*value */

7-8  Dipswitch State Characteristic 7—% X—2X
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7A5H—N"TOT7AIAPI ERY TS LT T)r— 3 VAEDEM
27 F 47~ hix b @ Dipswitch State Characteristic #i/+H LIZ KD . 7 1 v 7 AL v FORELZFFETE D &
INZRY 7= F N7 7Y —3 3 L Sample Custom Service h—/30D YV — R 22— RNIZULERZBN L £ 5
Y—=AAa—RaiBMT 57 7 A VAU FIRLET,

[ Sample Custom Service H—/3/ — 2 22— K]

. sams.c
. sams.h
. sam.h

(RVT7=2FAVT TV r—vary—Aa—F]

rble_sample app peripheral.c

rble sample app peripheral.h

arch_main.c

Sample Custom Service — 3D YV — 2 22— R

_rL,—l—»

ERETHY— T 77 A4 APL ZEMLET,

RUTZ2INT TN r—varDV—RAa— R, T4 v 7T AL v FOREZEMRL T, ZBendbil
Y— T 7 7 AV APl ZREOVH LR A2 BN L £ 9,

I%. Dipswitch State Characteristic |27 1 v 7" A A » F OIRRE

(1) H—n\7Fa2774)LAPIDEN

Dipswitch State Characteristic (27 4 v 7 A A /?@Jﬁ%%&“fﬁﬂﬁ‘é“ﬁ‘ﬁﬂfﬂ 77 AV APl BN L 9,
T AT AL FOREIZ, 7T 47T Fi>5H O Read Request (2 . =8 HE)AYIZ Read Response T
FELET, ¥— 3L Read Request DZENRKAE LT L2 T 7Y ’7“—“/3 CABEILIRWED, Hon T
OT =X TIHZVAT 4 v I ~RELTBMERODET, ¥ TI7XVRAT 4 v 7% — ]

v—/ AL [X 4-13  Read Characteristics] ZZ M L T 7230, e
Z O AP OfEER(FE 7-13) &, BINT 5 Y —Aa— NZLLTICZ2 Y £,
*  sams.C
* sams.h
* samh

# 7-13 Dipswitch State Characteristic 4—/\7'0 7 7 1 JL API {£#f
RBLE STATUS SAMPLE Server Set Dipswitch State

(uintl6 t conhdl, uint8 t *value)
AR API %, SAMS @D Dipswitch State Characteristic |l value vy b LFET,

valueld, 77472 ;b5 ® Read Request (TLD

z . BEIMIZ Read Response TEEINE T,
Parameters:
uintlé t conhdl Connection Handle
uint8 t *value Dipswitch State

-2A 7Ty NORHOFEET RUAEZRELET,
- value[0]:SW6-1 DIKHAE

- value[1]:SW6-4 DIKAE
Return:

RBLE OK Success

RBLE STATUS ERROR Status Error

RO1AN2768JJ0130 Rev.1.30
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=T a7 7 AV API DY — A3 — RZLUFIZR LE T, SAMPLE_Server_Set Dipswitch_State()PNIZ & 2%
sams_set_data()? " C rBLE API ® RBLE GATT Set Data)23FFONH &40, 7 1 v 7 AA » FIURAEZ Dipswitch
State Characteristic |Z5% & L £ 77,

Bluetooth® low energy 70 kLR R v

7 7 A JV : tBLE/src¢/sample_simple/sam/sams.c

XR—IL FERZEV—RX T 74 IL~EMN

static void sams set data cmp handler (RBLE GATT EVENT *event)

0213: case SAMS HDL DIPSW_STATE_VAL: RBLE GATT Set Data () DWUHLIZLYRES S
0214: /* do nothing */ - RBLE GATT EVENT SET DATA CMP A4 NY M SFFEUH
0215, break; SnBM, LERFFLELA,

default:

{

7-9

7 7 A )V : tBLE/src/sample_simple/sam/sams.c

TRty bRV

XERXREY—XT7AIL~NEM
343: RBLE STATUS SAMPLE Server Set Dipswitch State(uintl6é_t conhdl, uint8 t *value)
344: { s — - = -
345: if (sams_info.conhdl != conhdl) { 7?}%/7_“/3/#'0"?9&'3'AP_IE’CEO TFAVTRAY
ae. return RBLE STATUS ERROR; FREEFYSI8URTAvIICRELET,
347: }
348:
349: if (SAMS STATE CONNECTED != sams_info.state) {
350: return RBLE STATUS ERROR;
351: }
352:
353: sams_set data (SAMS HDL DIPSW STATE VAL, SAMPLE DIPSW STATE SIZE, value);
354:
355: return RBLE OK;
356:39 }

7-10

7 7 A /v : tBLE/src/sample_simple/sam/sams.h

H—\TO 774 API

XEXREZV—XT74IL~EM

0081:

RBLE STATUS SAMPLE Server Set Dipswitch State(uintl6é_t conhdl, uint8 t *value);

7-11

7 7 A JV : tBLE/src/sample_simple/sam/sam.h

H—NTJAJ7AILAPIOTA A TEE

KEXREZI—RT 74 IIL~EM

0017:

#define SAMPLE DIPSW STATE SIZE

(2)

SW6-1, swe-4 DRAEE 2 /34 FOEFIIHEMLET, |

7-12

F¥YIV98VRAT4vIN)a1—H4X
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2 RNYZzISLF7TVr—2 3 0BOEM

T T AL v TFOREZEE L, V—7 107 7 AL APl ZFEONHTELZ BN L £4, BNt 5 Y —
Aa— RFLLFICR 0 £97,

* rble sample app peripheral.c
* rble sample app peripheral.h

* arch main.c

T4 v T AA » FILRLTS/GID DIMIEI VIAZNFEAE L2V — MZEID B THNATWS 72, ON 2D
OFF ~OZEALORIN TE E A, ZDTDT T4 7 2 b &R L7212 RWKE & A v #§REZ FW T, EH
BN HA B R ZERNH LT 4 T AL » FDOIRAE% Dipswitch State Characteristic ~a% & L £ 77,

PLFIZT 4 v 7 AA v FIRKE% Dipswitch State Characteristic ~ E T 5 F TO7r—KE/RLET,

arch_main_ent() BINT 2RI T IV -3 AiRRaERE . B —/\TOT71JLAPI

app_dipsw_init) | w721 vF OHIEAE)

NPT i (FA IR DIROEL L)
‘ (RWKE#S1IH2Y)

S —— - (FARIZRHOFEPFEUHL) .

CUSATONGER app_dipsw_set_state()

(FHYTRAYFOEALZF I9Y)

app_sams_callback() app_dipsw_check_state()

H=12=TILFET)
case SAMPLE_SERVER_EVENT_ENABLE_COMP: FAYTRAYF DIREERF4 STFURTAYINGRTE)

ke_timer_set() SAMPLE_Server_Set_Dipswitch_State()

ke_timer_set()

7-13 T4 v TRA v FREDHRTNIE
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RYUTZ2INT TN r—yva O Y —ZAa— REFIORLET,

7 7 A )L : t1BLE/src/sample_simple/rble_sample_app peripheral.c

0066:
0067:
0068:
0069:
0070:
0071:
0072:

XEREZV—XT 74 IL~EM

void app dipsw_init (void);

void app dipsw_check state(void);

static int t app dipsw set state(ke msg id t const msgid, void const *param,
ke task id t const dest id, ke task id t const src_id);

#define DIPSW VALUE SIZE 2
static uint8 t dipsw value[DIPSW VALUE SIZE];

B 714 RYIJISLT7TVr—2a  REOEBEERDES

7 7 A JV : tBLE/src¢/sample_simple/rble_sample app peripheral.c

XR—IL FERZEV—RX T 74 IL~EMN

const struct ke msg handler app connect handler[] = {

{ APP MSG TIMER EXPIRED, (ke msg func t)app timer expired },
0098: { APP_MSG_DIPSW_CHECK, (ke_msg_func_t)app_dipsw_set_state },
i RusE 54 TRAETHUT 527 EBRLET .
B 7-15 RUIFzSLT7TVr—2a BBOAYE—INDEST—TL
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7 7 A )L : t1BLE/src/sample_simple/rble_sample_app peripheral.c

XIR—IL KRS ZEV—RAT 7 A IL~EM
. . RWKE & A YHBETT 4« v TRA v FHK
0045: | #define APP_DIPSW_STATE_CHECK_ INTERVAL (50) Nz o B ot L S
void app gap_ callback (RBLE GAP EVENT *event)
{
case RBLE GAP EVENT DISCONNECT COMP:
ke state set (APP TASK ID, APP NONCONNECT STATE) ;
app_msg_send (APP_MSG DISCONNECTED) ;
0228: ke timer clear (APP_MSG_DIPSW_CHECK, APP_TASK ID) /[gns4E L1-1B& (L. RWKE & 1 <4
break; BEEELLET,
void app_ sams_ callback (SAMPLE SERVER EVENT *event)
{
case SAMPLE SERVER EVENT ENABLE COMP: EELE®, Y—RARx—TJILRETT.
app _msg send (APP_MSG_PROFILE ENABLED) ; RWKE 3 THEREERIM L&Y
0249: /* Start ke_timer for dipswitch state characteristic */
0250 ke timer set (APP_MSG DIPSW_CHECK, APP_TASK ID,
APP DIPSW_STATE CHECK INTERVAL) ;
0251: break;
0318: | void app_dipsw_init(void)
0319: | {
0320: writel sfr(PUl, 0, 1); /* SW6-1 */
0321: writel sfr(PM1, 0, 1);
0322: writel sfr(PU0O, 2, 1); /* SW6-4 */
0323: writel sfr(PMO, 2, 1);
0324: |}
0325:
0326: | void app_dipsw_check state(void)
0327: | {
0328: /* Read dipswitch state. */
0329: dipsw value[0] = readl sfr(Pl, 0); /* SW6-1 */ [T4 v 7R v FREEEIIHKML IR, ¥ —
0330: dipsw value[l] = readl sfr (PO, 2); /* SW6-4 */ /[NTOT7ALRPTEHUHL. T4 v TR
0331: | } - - FREEXVYSIZVRTAVIICRELFE
Y. TLTRIKE Z AR EBHLET,
0332:
0333: | static int_t app dipsw_set_ state(ke_msg_id t const msgid, void const *param,
0334: ke _task_id t const dest_id, ke task id t const src_id)
0335: | {
0336: app_dipsw_check_state();
0337:
0338: /* Set dipswitch state to the dipswitch state characteristic. */
0339: (void) SAMPLE_Server_ Set Dipswitch_State(app_info.conhdl, &dipsw_value[0]);
0340: /* Restart ke _timer. */
0341: ke_timer_ set (APP_MSG_DIPSW_CHECK, APP_TASK ID, APP_DIPSW_STATE_CHECK_ INTERVAL) ;
0342:
0343: return KE MSG_CONSUMED;
0344: |}
716 RYTISLTITUT— 3 NBOER
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7 7 A )V : t1BLE/src/sample_simple/rble_sample app peripheral.h

XR—ILFBRZEV—RT 7 A IL~EI

typedef enum {

0057: APP_MSG_DIPSW_CHECK, RWKE % 1 YHEECHERATH A vE—C 1D EERELET,

0058: | } APP_MSG ID;

K 7-17 RYIZzSLF7INV5—23 0BOAYyE—UNV RSTF—TIL

A A B (arch_main_ent)HY 7 =V T S —a VB EZ T Y — 23— RELL IR L
£75

7 7 A )L : renesas/src/arch/r178/arch_main.c

KEXREZV—RT7A4IL~EM

0084: | extern void app dipsw_init (void);

K 7-18 RYIZzS LT TVr—= 3 VNEBEAKOD extern ES

7 7 A JV : renesas/src/arch/rl78/arch_main.c

XR—IL FBRZEV—RT 7 A IL~EB

// Enable the BLE core
rwble enable () ;

0310: app_dipsw_init();
0312: // finally start interrupt handling
0313: GLOBAL_ INT START();

B 7-19 TFTA4vTRAvFNEIELEDOEUHL
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77— a SR AA K

7.1.6 AY— T4 ZFERL-B{EREEE (Dipswitch State Characteristic)
A=K7 2T 7V r— 3D GATTBrowser & ##i L C B L= v T 7 X U AT ¢ v 7 OEEME
RAEITIRVWET, I 2 TiX Android A~— b7+ &M LE T, i0S ® GATTBrowser b [A] UHER{/E CTHERR

AT D ZEMTEET,

Gy Inre I a2l b7 AL, TR MI N TWETOTE L KL TRHME

A= F~FEZIAAL TSV,

- BLE Software Ver X XX/RL78 G1D/Project Source/renesas/tool/project simple/

BHY TN Tn s T Ad, FETTDHEHBRICT RRZ A U0 7 E2BlhE U ATREIIREEIZ 2 0 £,
PUFOFNEIZ L7223 > T GATTBrowser E#ft L, X% 77 X U AT 4 v 7 OEWEER ZIT/R > T 7E S0,

1. FHiAR— NICEREZ AN, @S 77 s 22370,
2. Android A~— k7 # > T GATTBrowser = £4T L £7,
3. (K1 ORI SV ITa T AREET 25 IAR— RSN DT, 7 A a x4y

7 LRl — R &8 2 TV E T,

4. (H2DOKRHIQ) B LI-EEE LICATA REE—FBTOXFY I 7 X VAT 4 v 7 BRRLET,
5. (M3 O%EHEB) BIMLEZS+Y T2 %Y A7 4 v 7 [UUID:5bel 1b83-40af-9043-c43692c18d7a] % % 7 L

XY T FZVART 4y JEEER S LET,

6. (X4 DRFI@4) "Read"R¥ > % F v I THLT 4 v T AL vy FORENERINET, FHliA—FD
SW6-1, SW6-4 ZHELT 4 v T AL v FOIRENE DD Z L 2R LTI,

GATTBrowser

% N O 6% 1814

&« Services DISCONNECT

74:90:50:00:C9:91

REL-BLE Yull ®

<No name> Yl ((1))
30

48:79.AB.66.:D5.5D

RENESAS

X 1

REL-BLE

74:90:50:00:C9:91 Yol
Status; CONNECTED 55
NOT BONDED

Generic access
Device Name
Properties: Read Write
Appearance
Properties: Read Write
Peripheral Preferred Connection Parameters
Properties: Read
Link loss
Alert Leve
Properties: Read Write
Tx Power (2)
Tx Power Level
Properties: Read
Immediate alert
Alert Level
Properties: Write Without Response
Alert Notification Service

- RENESAS

X 2
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L © 7640

b Services DISCONNECT

REL-BLE

74:90:50:00:C9:91 Yaul
Status; CONNECTED 54
NOT BONDED

Supported New Alert Category
Properties: Read
MNew Alert
Properties: Notify
Supported Unread Alert Category
Properties: Read
Unread Alert Status
Properties: Notify
Alert Notification Control Point
Properties: Write

Renesas Sample Custom Service
Switch State Characteristic
Properties: Notify
LED Control Characteristic
Properties: Read Write

5bc11b83-a111-40af-9043-c43692c18d7a

Properties: Read (3)
RENESAS
3

< Characteristic  DISCONNECT

REL-BLE

74:90:50:00:C9:91 Tu[l[l
Status: CONNECTED 60
NOT BONDED

5bc11b83-a1f1-40af-0043-c43692¢18d7a

5bc11b83-a1f1-40af-9043-c43692¢c18d7a
Properties: (0x02

Read (4) |
2018/10/26, 5&, 18:15:10
00 01
2018/10/26, 5, 18:15:00
0101

RENESAS

X 4
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717 Notification A5 Indication ~DZEE

Notification |Z, Y —"XNE T TAT U bAT—HEELTHLI TAT U MPLOIREITH U EHAD,
Indication TI&2 7 A 7 > k225 Confirmation & W) JEEN RS> TEET, V= NTZDINEEZETHZ L
WZED, 794 T MZT— BNt 2mbZ RN TEET,

Z Z TlX. Switch State Characteristic @ Notification % Indication |ZZ T4 5 Hikw# A L £, EALHE S
%—f U\ T — T L/ i \a—o

(1) Switch State Characteristic7 — & X — A D25 H
- T —H ~X— R % Notification 7> 5 Indication {2 F L ¥

(2) Client Characteristic Configuration DescriptorZL#
- 7747 2 Rrb CCCD IZRE SN AEDHIEZ | Indication (2288 L £F

(3) 7 — X E[FHLER
- F— & %{Z % Indication ® API ZfEH4 5 L HICEFE L £9

(4) Confirmationf X FDBIMNET 7V r—= 5 o ~DEH
- 7947 6@ Confirmation THRAETHA N MLBEET 7Y — 3 ~D
EAHLEE 2B L E 3

CCCD D% EfEX>, Notification * Indication (23517 2 18(E R DEWME, AFE [FE 4-1 Client Characteristic
Configuration Descriptor® % EfH | . [4.4.3(c) Notification Characteristic| ., [4.4.3(d) Indication Characteristic
SR TIEEN,

FHNZ X 7-3 Sample custom service —/NLBEE 7 1 —[X] | % T, Indication ~PDZ 5 |2 X - T Switch State
Characteristic ZLBES ED X 9 IZE TSN L0 L £ T,
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Write to characteristics from the client role.
or
Call GATT's rBLE APl in the server role.

l

sams_gatt_callback()

RBLE_GATT_EVENT_WRITE_CMD_IND

v

sams_write_cmd_ind_handler()

l

sams_set_data()

RBLE_GATT_Set Data()
handle: SAMS_HDL_SWITCH_STATE_CCCD

!

GOTO
sams_gatt_callback()
and GOTO
RBLE_GATT_EVENT_SET_DATA_CMP

v

RBLE_GATT_EVENT_SET_DATA_CMP

v

sams_set_data_cmp_handler()

sams_write_resp()

i
- :
! 1
d 1
RBLE_GATT_Write_Response() : RBLE_GATT_Indicate_Request() :
1
1
! i
sams_send_event()
GOTO
' sams_gatt_callback()
app_sams_callback() and GOTO
PP - RBLE_GATT_EVENT_HANDLE_VALUE_CFM
SAMPLE_SERVER EVENT WRITE_CHAR RESPONSE =~~~ === ================= !

1

]

H 1

1 If indication is enabled, ke_timer start. :

I else ke_timer stop. I

H 1
]

f
ke timer running. T

[ -
app_timer_expired()
v
SAMPLE_Server_Send_Switch_State()

!

sams_set_data()

!

RBLE_GATT_Set Data()

handle: SAMS_FDL_SWITCH_STATE_VAL

GOTO
sams_gatt_callback()
and GOTO
RBLE_GATT_EVENT_SET_DATA_CMP

B BLEAPI
rBLE Event or SAMS Event
Database Handle

:---.iCustomize
I ___iNotification to Indication

(A) Switch process

RBLE_GATT_EVENT_HANDLE_VALUE_CFM

v

Set status of event parameter.
Event is
SAMPLE_SERVER_EVENT_SWITCH_STATE_CFM

!

sams_send_event()

v

app_sams_callback()

y

SAMPLE_SERVER_EVENT_SWITCH_STATE_CFM

X 7-20 Switch State Characteristic @ Indication Xtz 7 O—[X]|
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KT U HE—F A DOE TS Notification 7> 5 Indication {228 ¥ 9~ 2 ALFE T4,

(A-1)'

7 A7 v Ny BH—/30 Switch State CCCD |Z Indication 77 AJ + 28 (L3 E XA E 41D & sams_gatt_callback()
© RBLE_GATT EVENT WRITE CMD IND A~ k3334 L7,

EDXx% T 7 BZVRAT 4 v ZIZEZAZENTEDITA R FRTA—=FO/> F)UTHIBT S L, 22 TlE
SAMS HDL SWITCH STATE CCCD [ZEZAENIZZENGMNVET  ZOXY T I X VAT 4 v 7 ~DE
ZIARII VAR AZHEREINTND T2, 7747 2 h~kf53 %57 — 4% % 1BLE API ©
RBLE_GATT Set Data() ¢ SAMS_HDL SWITCH_STATE CCCD (2 >~ F L&, tBLE API OO LIC &
D sams_gatt callback()C RBLE GATT EVENT SET DATA CMP A XV " RFEA LTI,

(A-2)

BIEALEE R D~ RV SAMS _HDL _SWITCH_STATE_CCCD % i#/5!] L Switch State CCCD DALEE A 51T L %
9, (A-1)TE v F L5 —#1EL, RBLE GATT Write Response)&ZFFONM L7 747> h~EELET, £
LY 7207 7Y r—3 g3~ Switch State CCCD IZEZALDBEALEL LV ARV AEZEE LI L %
SAMPLE_SERVER_EVENT WRITE_CHAR RESPONSE A > kTl L £,

NRY 72 I N7 SV r— 3Tk app_sams_callback()
SAMPLE_SERVER _EVENT WRITE CHAR RESPONSE £ XV F 33 AL ET, A X2 hO/RT A =L 1D
Indication O FFA[ « & (-4 H]7E L, Indication 7 7] C&ILIE RWKE APl O ¥ 1 ~HEREZ i L C—ERIfE T A
A4 v FOIRREE 159D SAMPLE Server Send Switch State() % FEUM L F 7, Indication Z51E THIIX X 1 =
BREZ A by 7L, AL v FREBOKEEZEILL ET,

Indication 7 7] D354, SAMPLE Server Send Switch_State() 7>% RBLE _GATT Set Data() 3 FEOMH S 41N
K/l SAMS_HDL_SWITCH_STATE_VAL(Switch State Characteristic - Characteristic Value)iZ7 —4% #t& v k L
£

tBLE API IOV LIZ X Y sams_gatt_callback()'C RBLE_ GATT EVENT SET DATA CMP A <> h 23 F4E
L/ \i j—O

(A-3)
BEAEE R O/~ RV SAMS HDL SWITCH STATE VAL #iffBl L., AA v FIREEZ T T4 T > b~
Indication TE{ET %7212 RBLE GATT Indicate Request)Z FEON L E£9,

T IAT v MIAA v FREEZZITID L, ZTH o7~ L 23 % Confirmation 2355 LEJd, —
23\Z Confirmation D512 KL ¥ sams gatt callback()™C RBLE GATT EVENT HANDLE VALUE CFM A X
M AELES,

(A-4)

7 A7 2 b5 Confirmation 22 T2 LR T2 TG AT TV r—var~@aLEd, WmET
SAMPLE_SERVER_EVENT SWITCH STATE CFM A Xy k L[AFHZ A Ry k8T A—Z B LE S, 2
7 )VT 7V r—3 3 2Tl app_sams_callback() C RBLE GATT EVENT HANDLE VALUE CFM A X2
A AELET,

7 T AT v k35 Indication %) % Switch State CCCD IZEZIAEN D ETAAL v FREZ X E LT E7,
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(1) Switch State Characteristc T—42 X—XNDEE

7T 4 FEF% % Notification 7> Indication I[ZEF L £,
7 7 A JL : renesas/src/arch/r178/prf_config.c

XR—IL PR EER

static const struct atts charl28 desc switch state char = {
1210: RBLE_GATT CHAR PROP_IND,

{ (uint8_t) (SAMS HDL SWITCH STATE VAL & Oxff),

(uint8 t) ((SAMS HDL SWITCH STATE VAL >> 8) & Oxff)},
RBLE CHAR SAMS SWITCH STATE};

& 7-21 Switch State Characteristic T—2 X—XDEE

(2) Client Characteristic Configuration Descriptor L2

747> D CCCD (T Indication DFFA] « 2B EIND L, XV T7IALT7F U r— 9T
SAMPLE_SERVER_EVENT WRITE_CHAR_RESPONSE 73%/: L %4, Indication DAl « 251 HE TX 5
X 9 IZEF % Notification 7> 5 Indication |28 & L E 4,

7 7 A )L : tBLE/src/sample_simple/rble_sample_app peripheral.c

XR—IL PR EER

void app_sams_callback (SAMPLE SERVER EVENT *event)
{

case SAMPLE SERVER EVENT WRITE CHAR RESPONSE:
/* Start notification timer if switch state characteristic cccd is

set correctly. */

0255: if (event->param.write char resp.value & RBLE PRF _START IND) {

ke timer set (APP_MSG TIMER EXPIRED, APP TASK ID,
APP_SWITCH STATE CHECK INTERVAL) ;
} else {
ke timer clear (APP MSG TIMER EXPIRED, APP TASK ID);
}

break;

722 RY2zSLW7FIV5— a3 NEBEORBEEROES
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3)

TRRERE

' — 2 3%(3 T Indication ® API Z T A5 L HICEF L,

7 7 A /v : tBLE/src/sample_simple/sam/sams.c

XR—ILFERZ )/ —RIT7 A IL~EM. FLEER
0077: | static void sams_indicate request(void); &
0163: | static void sams_indicate request(void) &
0164: | {
0165: RBLE_GATT INDICATE REQ ind;
0166:
0167: ind.conhdl = sams_info.conhdl;
0168: ind.charhdl = sams_info.hdl;
0169:
0170: (void) RBLE GATT Indicate_ Request (&ind);
0171: |}

static void sams_set data cmp handler (RBLE GATT EVENT *event)

{

case SAMS HDL SWITCH STATE VAL:
0221: //sams_notify request();
0222: sams_indicate_request() ;
break;

RBLE STATUS SAMPLE Server Send Switch State(uintl6é_t conhdl, uint8 t value)

{
0342: if ((sams_info.param.switch state cccd & RBLE PRF_START IND)

!= RBLE_PRF_START IND) |
B 7-23 T4vTRAYFREECHEHBEHROFUE LOE
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(4) Confirmation 4 X2 FDEMET TV 7r—2 3 U~DBEH

P — 35 @D Indication EFIZ LD Y T A 7 2 b5 D Confirmation & CTHRAETDHA X b
(RBLE_GATT_EVENT _HANDLE VALUE CFM)DALEZ BN L £7, F72. Confirmation #5%(5 L7722 & %
RY T2 INVNT TV Ir— a U ~lHT 5 A~ FNSAMPLE _SERVER EVENT SWITCH_STATE CFM)%

BANL £,

7 7 A JV : tBLE/src/sample_simple/sam/sams.h

0049:

XKR—ILFERZEY—XT 74 IL~EM

typedef enum {
SAMPLE SERVER EVENT ENABLE COMP = O,
SAMPLE SERVER EVENT DISABLE COMP,
SAMPLE SERVER EVENT CHG_LED CONTROL IND,
SAMPLE SERVER EVENT WRITE CHAR RESPONSE,

SAMPLE_SERVER_EVENT SWITCH_STATE_CFM,
} SAMPLE SERVER EVENT TYPE;

7-24  Confirmation 2{E& @I 51 X +

7 7 A /v : tBLE/src/sample_simple/sam/sams.c

XAR—IL R &) —X T 7 A IL~EM
static void sams_send event (SAMPLE SERVER EVENT TYPE type)
{
0114: case SAMPLE_ SERVER EVENT SWITCH STATE CFM:
0115: event.status = sams info.status; - — - ——
0116: break : - RYITzSLF7TYr— 3~ confirmation DZIELE
) ’ HMLET,
default:
static void sams_gatt callback (RBLE GATT EVENT *event)
{
T Confirmation #RETHERET HGATTAIRY LT,
0275: case RBLE_GATT EVENT HANDLE VALUE_CFM:
0276: sams_info.status = event->param.handle value cfm.status;
0277: sams_send_event (SAMPLE SERVER EVENT SWITCH_ STATE CFM) ;
0278: break;
default:

7-25 Confirmation Z{S18

7 7 A )V : tBLE/src/sample_simple/rble_sample_app peripheral.c

XR—ILFEBRZE—RT 7 A IL~E

void app sams callback (SAMPLE SERVER EVENT *event)
{

0262: case SAMPLE_SERVER EVENT SWITCH STATE CFM: [XUJIJL7JU47—L 3L TcConfirmation DR
0263 /* do nothing */ ENBEHMENBINV LT,
0264: break;
7-26  Confirmation 252X 7z SIWLT7 TV r— 3 U~EH
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7.1.8 AX— b7+ %#FERLE-21EMER (Indication of Switch State Characteristic)

IHREEDfS B> 7 v a 75 Ak [7.1.7 Notification)» HIndication~DEH | TEH L7=fliZ V7
7a T LADEWE, GATTBrowser ZfEH L CHER L E ¥, [7.1.6 A~— M7+ U &4 L 72 B EfER
(Dipswitch State Characteristic) | & [F£kIZ Android A~ — k7 % > GATTBrowser Z i L £ 77,

Ay I Ta I a7l b7 7AW, TRROBGINICEMI N TWETOTE L KL TRME
A= RAEZIAALTLEE N,

- BLE Software Ver X XX/RL78 G1D/Project Source/renesas/tool/project simple/

B\HY TN Tal T ML, FITTDHEBEBEICT RAF A D0 7 & BRtE LB Al RE/ R BEIZ 72 B D T,
GATTBrowser & ##c L T 72 &0,

1. #HNREEDE S Y 7L 7 1 75 L(Notification) & GATTBrowser Z#4#57 L T< 72 &0,

2. (1) #t L7T="Service" D iH[ifi T"Switch State Characteristic" ™ "Properties" 23 "Notify" T&H 5 Z & & fifE 7
LTL7ZE0,

3. (¥ 2) "Characteristic" O [ [ TR & > A3 "Notification" T 5 Z L Z R L T S W, RE U &2 v 75
% LRl AR — F72 5 Notification T SW4 OYRAEZNIE(E S 4UvE 77, "Discriptors" ?"value"73"01
00"( Notification 7FA)) TdH 5 Z L ZFER L TL 72 & W, (value DfEIZY ML= T 4 7 U D TEBED
1% 0x0001 T9)

4, KR LISV 7 N7 17T A(ndication) & GATTBrowser & #5f5¢ L T < 72 &\,

5. (XI3) #&kr L 7="Service" D[ T"Switch State Characteristic"? "Properties” 73 "Indicate" T&h 5 Z & % filEid
LTLEEN,

6.  (IX 4) "Characteristic" D i TA ¥ > 23 "Indiation" TH 5 Z L ZHER L TLEIW, R¥ U2 X v 7 T5
& A AN — R 5 Notification T SW4 OYRAEDNIE(E S 41 E 77, "Discriptors" D "value"73"02 00" (Indication
FFANTH D Z 2R LTS (value DIEIX Y VT 4 7 272D TEREEOAIZ 0x0002 T)

R01AN2768JJ0130 Rev.1.30 Page 109 of 111
2018.11.19 RENESAS



Bluetooth® low energy 70 kLR R v

FIUr— 3 ERAA K

Notification

Indication

Q sl

DISCONNECT 3

< Services

REL-BLE

74:90:50:00:C9:91 Yu[l
Status: INNECTED 66
NOT BONDED

Properties: Write Without Response
Alert Notification Service

Supported New Alert Category

Properties: Read

New Alert

Properties: Notify

Supported Unread Alert Category
Properties: Read

Unread Alert Status
Properties: Notify
Alert Notification Control Point
Properties: Write

Renesas Sample Custom Service
Switch State Characteristic
Properties: Notify

LED Control Characteristic
Properties: Read Write

RLENESAS

B 1

© sexl

<  Characteristic  DISCONNECT

REL-BLE
74:90:50:00:C9:91 Tu[l[l
Status: CONNECTED &0

NOT BONDED

-h State Characteristic
5bc18d80-a1f1-40af-9043-c43
Properties: (0x10) Notify

Notification On Hex ~

2018/11/15,, 16:18:03
00

2018/11/15, K, 16:18:02
00

2018/11/15, 7, 16:18:02
01
Descriptors
name: Client Charact

502

<« Services

REL-BLE
74:90:50:00:9:91 Yool
Status: CONNECTED 60

NOT BONDED

Properties: Write Without Response
Alert Notification Service

Supported New Alert Category

Properties: Read

New Alert

Properties: Notify

Supported Unread Alert Category
Properties: Read
Unread Alert Status
Properties: Notify
Alert Notification Control Point
Properties; Write

Renesas Sample Custom Service
Switch State Characteristic
Properties: Indicate

LED Control Characteristic
Properties: Read Write

RENESAS

X 3

E I ROERY

€ Characteristic  DISCONNECT

REL-BLE

74:90:50:00:9:91 Yaul
Status: CONNECTED 47
NOT BONDED

Switch State ( acteristic
bc18d80-a1f1-40af-9043-c43692¢18d7a

Properties: (0x20) Indicate

Indication On Hex ~

2018/11/15, K, 16:23:16
00

2018/11/15, K, 16:23:15
01

2018/11/15, &, 16:23:14
01

Descriptors

2018.11.19
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R—LR—=U EHR—FEO
NEFHA L7 hr=g AR—L_N—

https://www.renesas.com/

BRGEE

https://www.renesas.com/contact/

Bluetooth I%. Bluetooth SIG, Inc., U.S. A.DZFEIETT,
TRTOEEE L UEBEEEL, ThELOmMESEICRELET.
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REAimFONE
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7 FLREEEICIE, FROBERRAICEYMFFTOATVWDYY—T7 FLR (FHEE) AHYE
T, DT FLRETZIVEALEEZDEEICONTIE, RIETETELADT, 72X LAEN
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