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Lol B R D ettt ettt ettt n e 2
(Y)Y 3 1= 2
(RT3 =S T USSP 3
O T =5 = - SR 3
15 ST A TUE R BIUCIOOIN T Il oottt ettt 3
1.6 MXIEFSPN—=U 3 VB RUVH U TILTODIT R e 4
2. A DRBR=ILST A R B Il DUV T e e 5
21 AREBLEID A R R Il 5B oottt 5
2.1.1 e?studio M Renesas Software Installer MBHA VA F—JL T BIEE oo 5
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QE for BLE[RA,RE,RX] V1.7.0 J)—X/—+F

1. QE for BLE[RA,RE,RX]IZDL\T

1.1 HSOME

QE for BLE[RA,RE,RX]IZ. #ABHIRE e’ studio ETHEIT SV a—ar - Y—ILxy FOVED
T. Bluetooth® low energy Z{# o 7=##&RAH ¥ A T LBFIZxE L-BAREXEY—ILTT, e’ studio &
QE for BLE[RA,RE,RX|Zf#Hd 5 &IZ&k Y. BLES #EERIGD RA 77 X 1) RAAWL J)L—T RE 77
SYMREOIB J/L—7, RX 77 3 ') RX23W DBEEHEEZ T CICHE T, BAIIAH» SFHAFEEM O EHE
NERTEET,

F 1=, Bluetooth Low Energy E¥ 1 —JL [DA14531) . TRYZ012] &Y HR—FLTWLET,

1.2 HHEDOHEE

#1522 Bluetooth #4REZBINT =021, #H#75 Bluetooth 7O T 7 A IILEZEBMB LUV HRETAXT
SLENHYFET, QE for BLE[RARERX|IEFUTDHETRAIZ7Z7IY  REZ7IUBLURXTI7Y)
T34 X[ IFD Bluetooth B E=HH~— FLET,

1. Bluetooth SIG ARt LTWLWETO T 7/ IILDIETE

R BLE # X4 L 70774 )L RARERX(QE)E 21— Bluetooth SIG Inc.
(https://www.bluetooth.com/) A%Z#t L TLV5 Bluetooth 7R 77 A JLZEEEL. O— FERTEET,

2. MBETOTIFAILDES

Bluetooth SIG AR L TWWA T O 774 LUNCHBET—2#&ELIZWMEE. JOTJ7MILEER
TELEAHYET, RBLE hRAZLTOT774)L RARERX(QE)E2—T, 7B 774/ % GUIT
HEICEEREL, O—FERTEHIENTEET,

3. ZENEARX - RAxv UDETE

BLE DY THD7 FNIA X - X v UDHREEYR—FLET, RBLE hRE2LTOAT7AI)L
RARERX(QE)Ea—T, ZFRNIA X - AX Y UBIEDRZA I VT OHEERE % GUI THEIZERET
EEXIE

4. TOT7AIEERL-BIEMHSR

QE for BLE[RA,RE,RX]Tld Bluetooth 7A FaJLRZ VS A API #FE>1=R49 ) T 2K, £177
52&LT, TAT7ANEFE - BEEHRATEET,
[;¥] DA14531, RYZ012 €2 a— L& FE > F-ABEEIEYR—FLTLEEA,
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1.3 #Fr#ee

1.

DA14531 Pmod EYa—/LITxi LE L=,

RA, RX, RL78 77 S 1) & DA14531 Pmod EL 2 — ILDMAEHETITO I 74 ILDEKRETI— FE
RIZHELE L, IEBEN,AHYETOT. 3.1.38 DAL4S31 ELa—)LIZEAT HEEH 258
LTLEELY,

5%
® RL78 Family US159-DA14531EVZ BLE Control Module Using Software Integration System
FI)—av/— bk

https://www.renesas.com/document/apn/rl78-family-us159-dal4531evz-ble-control-module-using-
software-integration-system

HoFILa—Fk:

https://www.renesas.com/document/scd/rl78-family-us159-dal4531evz-ble-control-module-using-
software-integration-system-sample-code

® US159-DA14531EVZ BLE Control Module

FITEYa—)L: FEEURLD FIT €2 a—)LY) X b5 US159-DA14531EVZ BLE Control Module
ESHRL TS,

https://www.renesas.com/jp/ja/software-tool/fit

® GTL BLE Abstraction
FSPEZa—IILORFFZa AT
https://renesas.qgithub.io/fsp/group ble abs g t l.Lhtml

1.4 ENEIRIR
Microsoft Windows 10, Windows 11
Renesas e? studio 2024-01 (F 1=1EFn LIEE)

1.5 ®iE~YA4 3a2EHE LU Bluetooth EPa—JL

RA4W1
REO1B
RX23wW
RYZ012
DA14531
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1.6 MISEFSPNA—C3vBEUtHoFrodzy b

RAAW1 DIBE

FSP V2.0.0 (F7zI& T LIFF)
REO1B Mi5A

REO01B %' JL—7 Bluetooth Low Energy > ZJLa— K (using CMSIS Driver Package) (RO1AN5606)
RX23W DiH&

BLE K34 /\:r_ble_rx23w V2.30(ZF =X F N LIE%)
RYZ012 DiBA

RA DI5E (X FSP V3.4.0 (Ff=[ZF N LUE)

RX DIZEIE r_ryz012_rx V1.00 (F =L F L LIE)
DA14531 MiG&

RA DI5E(F FSP V5.2.0 (F1=IXF N L)

RX Di5&1 r_ble_dald531 rx V1.20 (F1=IEZF N LIER)

RL78 M1B &1L r_ble_dal4531 V1.20 (£ =1 F N LIUE)
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2.

ADAM=IW"T oA A F—=ILIZDNT

21 ABEGOA VR =LA
REREA A M=ILTBIZIE, FTEEOVWTIAILDFIETITLNETD,

2.1.1 e?studio ? Renesas Software Installer ™54 VX b—JLT B1BE

1.
2.

3.
4.
5.

10.

e? studio Z#2ENT 5,

[Renesas Views]—[Renesas Software Installer] * — 1 —%3;&{R L. [Renesas Software Installer] % 1 7
Ay xR

[Renesas QE]ZFEIR L. [RAN)>]R2 U #HTT 5,

[QE for BLE[RA,RE,RX|(V1.7.0)]F vy Ry I REFzvI L, RTF)IRZVEHTT 5,

[ YR =I5 4 7 0% T[Renesas QE for BLE[RA,RE,RX]]F = v ¥ 7R 4 X &[Renesas QE for
BLE[RA,RE,RX] Utility] FT v VAR YV AMFz v I INTWEHI LEZRER L. [RAN)>RZ EHT
ERGR

14 R b—ILxt&h[Renesas QE for BLE[RA,RE,RX]] & [Renesas QE for BLE[RA,RE,RX] Utility] & % -
TWAHZ LZMHREL. [RAN)>IHRE2 U EZHTT 5,

T4V REERLI-E, SA LV RICAETESGEEERFHEOREICRELETA))Z VX - R
AUEBERL, BTE)IRE2VERTT 5,

BT HBAEDERST A 7O ITNREREINTIGE. RIRSNAHEZF v I LIz, [OKRE Y
ZFHTFLTA VAR M—ILEZ#RET D, (e2studio D/A—2 3 (&Y GUINEL S, )

e? studio DHEREZREINLSIDTHEBNZITI.

e2 studio M[Renesas Views]—[Renesas QE]* Z 21—k Y AR ZZEBLFET, ARFZDFELVAIL e2
studio DINJLTAZa—h 5, QEDEBEESHBLTLIEELY,

212 Web 55 QE 240 >O0—KLTA VAR C—ILT BBE

1. e?studio Z{ENT 5,

2. INVTH=HFRY I ITOA VR =)L JAZa—FBRL, [A VR =T A 7O %H
<o

3. [EBmA)..JREUERTL, [URS R )—ZEBMFTA4 7RI %R,

4. [7—h4TA).JRZVEHTL, AW =774 IILERFA7O5 T, A VA =LA 74 )L(zip
T74II)EFRL. B O)REVEHTT S,

5. [URD b —%BMFA4T7HS T, [OKKRZ VEHTT B,

6. [MYARM=IFATF7OFIZRTENTI-[Renesas QE]IER #EH L. KRR =h1-[Renesas QE for
BLE[RA,RE,RX]]F = w4 7Ry U R &[Renesas QE for BLE[RA,RE,RX] Utility] F = vV Ry I REF v
L. [RAN)>RE VE2HTT 5,

OB, WERBYIFIZTERDTREOIS. A VA M—ILRIZEHFY A FE2TITERIFz VI %
NTETA VR M—ILEEZERTEETT

7. 4 2R h—Lxtgh[Renesas QE for BLE[RA,RE,RX]] & [Renesas QE for BLE[RA,RE,RX] Utility] & %% o
TWHIEZMREL, [RANPIREVERTT 5,

8. TAEVREHRALIZE, 1t RICAETELIBEIFEAFHFOREICRAELETA)Z 24 - R
BUEERL, BRTE)RZVEHTT 5,

9. EHETHAHEDBIRAA T OIMNKRRINZBE, RIRSNAREEF = v I LIz, [OKKREZ Y
EHTLTA VR M—ILE#ET 5, (e2studio D/N—TavITkY GUINRL S, )

10. e? studio DHEH ZR NIDTHEEZIT D,

11. e? studio M[Renesas Views]—[Renesas QE]* — 21—k YA FZZRE L FT, FERZDFEWNHIL e2
studio DINILTNAZa—hm 5, QEDEBEESHBLTLEZEL,
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22 AXBEGOT7vIT—FAE
AREZEZEICA VA F=ILLTWBEEIZIE, 1 VA M—ILEEEBRLCFIETTZ Y IT—FTEET,

23 ARHEEDODT7 AR M—ILAE
ABRET UL VR =T BIZIE. FTROFIETTFVES,

1. e?studio ##ET 5,

2. [~NILTF(H)—[e? studio [TDWVT(A)]A =2 —%#IR L. [e2studio [TDWT]FA 7O %R
<,

3. [A VR M—LEM®I)RE EBT L, [e2studio DA VR F—LEMF A 70T %<,

4, [MVRF=LENF2Y T bz T]R TIZRRESN T B[QE for BLE[RA,RE,RX]] &
[Renesas QE for BLE[RA,RE,RX] Utility]#:EZR L. [7 >4 VA F—JL(V)..]"R2&#HTL
T [ZPUoA VR M=EFAT7RTERL,

5., RIREINF-NBZHRAL., (RTE)IR2VEHTT 5,

6. e?studio DHEFHZREINIDOTHEETHZIT.

2.4 QE for BLE[RA,RE,RX] Utility ME#H A%
ABFZIZEFEN S QE for BLE[RA,RE,RX] Utility ZF 3 5I1Z(X. TEEDFIETITLET,

1. e?studio ##EHT %,

2. [Renesas Views]—[Renesas QE]—[R_BLE h X2 L 7O 774 )L RARE,RX (QE)|*=a—
#&IRL. R BLEhHRALTOT74)L RARERX (QE)Ea—%FK<,
* Ea1—%BI< 2 & T, QE for BLE[RA,RE,RX] Utility DE#HH 4 Fhte’ studio IZBFEINET,

3. [NLTH)ERYIEITTZDA VAR R=IL. A Z2a—%&RL, [1 VA M—ILEFAT
=R R

4. [MEEXMZW)D KOy FEH 1) R k5 [Renesas QE BLE[RA,RE,RX] Utility - http://tool-
support.renesas.com/e2studio/qe/blera_util| Z#iR$ 5,

5. [Renesas QE for BLE[RA,RE,RX] Utility] [CF T v %o L. [RAN)>]RE U &BTT 3,

6. 41 VAM—ILFEMEHEREL. [RAN)>IRE2VEZRTI S,

7. A4 REHER LR, AU RICAETELGEE[FEAZGHEOFEIZRELET(A)]
STOF - REAUEERL, (BTE)IREIVEHTT S,

8. EHIHMAEDERIA 7OINRERINIEES. RRSNIHEZF v I L1z,
[OKIRZ V& TFLTA VR b—ILZRIEKT D, (e? studio D/N—T 3 v[ZL Y GUIHEL
%o )

9. e?studio DHEHNZRINSIDTHEHNZITI,
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3. EEFHEHIRFEICONT

3.1 FRLOFES
UTOEBIIEELTOHERLCESL,

311 Eax—0#EICEATIEIER

1. RBLE #4> RARERX(QE) Ea—#%#70—F /4 5 &83L70—F 45 &EEa—
DABLRTEINBWNGELHY ET .

*xTA0 -
R BLE A4~ RARERX (QE) Ea—([F70—F 4 L FSHHENT S,

3.1.2 RYZ0O12 ELa—ILIZETB33FES

1. hRBLTOI7 7/ IVERBETI— FERLRZHREE. RYZ012 EDa—I)LA®D FSP £1=1&
FIT DA EHE T—MEMELELMERENHY ET, £, ERSNza—FE+HS TR %
LTL &Ly,

XA
WRERIRRDEEMIE FSP X FITOXEZSHBL TS,
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QE for BLE[RA,RE,RX] V1.7.0 J)—X/—+F

3.1.3 DA14531 ECa—IJLIZET33IEA

1. HARELTOT7AIVERBETI— FER LIZHEX. DA14531 ECa—LA® FSP, FIT
FE SIS EDHEAEHLE T—EEME LG UVMEREEAH Y ET, £, EREShF-a—FE+HT
ARELTLESEL,

XFAL:
HRERIBR DML FSP, FIT £-ESISOXEESHBL T ZEL,

2. R_BLE_GATTS_GetAttr B D BT 5 E R
DA14531 €21 —/LDIHE. QE for BLE WA Y 31— KD R_BLE_GATTS_GettAttr Bi# DO F
UHLERT. ES5IMITETEERDA UN—D=OIZ AT ZHET S a—FZEmMLTL
Z&Ly,

Fr-. QEforBLE ZEA L THEI— FERMETI LEERNBNHEZA DD TIEREL TLIEELY,
EERIDHI:
st_ble_gatt value_t gatt value;
ret = R_BLE_GATTS_GetAttr(conn_hdl, p_attr->attr_hdl, &gatt_value);
EEEDHI:
st_ble_gatt value_t gatt value;
gatt_value.value_len = p_attr->db_size;
gatt_value.p_value = malloc(p_attr->db_size);
ret = R_BLE_GATTS_GetAttr(conn_hdl, p_attr->attr_hdl, &gatt_value);
free(gatt_value.p_value);
R20UT5488JJ0100 Rev.1.00 Page 8 of 12
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3. Notification & & U Client Characteristic Configuration Descriptor IZB8d 5FE R

DA14531 Y a—/)LMiFAE. Client Characteristic Configuration Descriptor D{E %
R_BLE_SERVS_GetDesc ¥ b G TEE A,

FhIZ& Y., QEfor BLE NEMKT 53— KD Notify ZHITSHSMEHB R BLE <4 —EX
> Notify<¥ v S92 1JXT 14 v I>E%T Notify ZRITSEEZENTEELA,

Notify Z#H1T &2 5 =8IZI& Client Characteristic Configuration Descriptor D{E % &9 5 &t
AU RTD LT cecd DIEZBLNIHRE L TSN,

Ff-. QEforBLE #fHFIL TEEI—FERKET I LERFRNBMNEZ DD TERL TS,
ZEHAHIDHI: ge_gen/ble/profile_cmn/r_ble_servs_if.c

ble_status t R_BLE_SERVS_SendHdIVal(const st_ble_servs_char_info_t *p_attr, uint16_t
conn_hdl, constvoid *p_app_value, bool is_notify)

{

I* Check CCCD */
uintl6_t cccd = 0;
R_BLE_SERVS_GetDesc(p_attr->pp_descs[0], conn_hdl, &cccd);

EE%DBI: ge_gen/ble/profile_cmn/r_ble_servs_if.c

ble_status t R_BLE_SERVS_SendHdIVal(const st_ble_servs_char_info_t *p_attr, uintl6_t
conn_hdl, const void *p_app_value, bool is_notify)

{

/* Check CCCD */
uintl6_t cccd = <Value of Client Characteristic Configuration Descriptor>;
/I R_BLE_SERVS_GetDesc(p_attr->pp_descs[0], conn_hdl, &cccd); // Comment out

314 AR M—ILIZEATEEFES

1. QE for BLE[RA,RE,RX]V1.7.0 41 > X h—/LEFIZ[fE4ET H]% 4 7 B4 T QE for BLE[RA,RE,RX]
T340 T, BELGLERTEINFET,

xF
[BL&ALLIZF v EFIFTT, [Trust Selected]RZ V&2 1) vH LTA VAR M—ILEHHITT
&L,
R20UT5488JJ0100 Rev.1.00 Page 9 of 12
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3.2 #tREEHIR
QE for BLE[RA,RE,RX] V1.7.0 TlX. LT DHEERIBRAHY £,

321 HRALTOT7AIIERBEDOFIBEEIE

1. RBLE #RX42L7R774J)L RARERX(QE) E a—®[Peripheral]? 7§ & U[Central]Z 7 ®
RO 3 DDIEHE D Advertising Interval DFREICENT, ANDELREZEZHBEEANLTHT
F—T7AaAERTLEEA,

—  [Peripheral]? 7 — Advertising Data — Advertising Interval
—  [Peripheral]? 7 — Scan Response Data — Advertising Interval
— [Central]® 7 — Scan Filter Data — Advertising Interval

*HAL
Advertising Interval & E 3 5HA (X, 20~10240ms DEFETIEL AALTWEINEFREZEL
TLEZELY,
R20UT5488JJ0100 Rev.1.00 Page 10 of 12
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322 Ea—DiEEICET HHIREIA
1. Windowsll DBREICHE VT, R BLE A4 >~ RARERX(QE)E2—FH LU R BLE HRA LT
A774J)L RARERX(QE) Ea—07O> sy MERaVARRY I RO ROy FE4H Ry

NRRSNFEEA
x40 :
AVKRKRY O REV VYIS RHERAYTEIVUNRREINFETOT. BEICXELEHY Tt
Ao
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HEIERALDFESEIE
CCTIE, YA aVERLKRISERT S MERALOFESE] ITOVWTHALFET, BHNOEALOFESECOVTE, ARFa1 AV FBLUTY

ZALTYITT—FEBRBLTIESL,

1. #HESAEK
CMOS HEDE Y RV DBEFFHERLEEZ DN T T LEL, CMOS HREFEVHERICL > T/ — MEBWIRZE LD EAHYFET, EROR
FORICIE., SHABEFREDICERALTVIEEMED FL—OIHPUr—R BEEHOBREM. 2By —X LG EEMAL. HAITIRICET—
REBLTLESD, F5RAFvIREICKHBLEZY., HFEM-Y LBEVTLLEEL, Fz. CMOS #@ERE LzR— FIZOLWTHRABKDIER
WELTLESLY,

2. BREBEAROLE
BREART, HROKREEFITETT, EREARICE, LSIORHBEBROKREFITFEETHY. LORIDEECEHTFOREEIFTETT, 58
Yty MEFTYEY T HREOGE, BREALS Yty FABEMICHELIETOHME. HFOREBIRIETEERA, RIS, RB/NAT—F >
Uty MEEEZERALTY Y FTHRGDEBE. EREANSY Y FOMDS—EEEICET HFETOHM. HFOKREBIFRIAETEELA,

3. BRAIBIZEITEANES
LEEROBERNSA TREDLEFIZ, ANEBPCARATLT vy TEREANLGVTLES WD, AHNESPARATLT v TERISOEFEAIZ
&Y, BIEESIESRECLEZY., ERERVSRNABRFELESELVTIEENHY FET. EHPIC TERA IRICETHANES I2201\T
DEBOHDIHRE. TORABTEFOTLIEEL,

4, RERHFOOE
REAHFIE. TREABFOLE] [TH>TRELTZEL, CMOS #REDAAHFDA VE—F U RIE, —fIC. NM(AVE—FVREHS
TWET, REARTEFABRETEHESE D L. FERRICLY. LSIATO/ 4 XHHMMEHh, LSINSBTEBERNRANY . ANESLRHE
SNTREEEZERITRANHYET,

5. 289712201\ T
Ve B, YAy IRRELIZE, VY FEBRBRLTESY, TOYSLRTHROI OV INYEZIRER. YYBXEI BV INRELE
BRICUYBZTLESL, Yty b, HERIRT (FREASERER) 2RV 0y THBEZEBRT S VATLTIE, 70V IN+RRE
Lz, Uty FEBBRLTLESY, £z, OV S L0ORDPTHBREIRT (FFNBRIRER) AV 0y ICOYEZ LI5S, Y1Y
BZAKOIByINTRRELTHASUYEZ TS,

6. ANIHTFOENIKR
AN/ A ZORERIZE DEBEATEBHEORRCHYETDOTEEL TS, CMOS #RDAAMN/ 4 XE EITEAL T, Vi (Max.) H
5 Vih (Min.) ETOMEEICEEEDLSHIHEEE. REELSISEIIBIDNHYET . ANLALPEEDNEEEEESA. Vi (Max.) M5 Vin
(Min.) EFTOHEEZBBT HBBHEPICF v 2 YT/ ARXGENRASHNESITERALTIEZEL,

7. UY—=TF7FLR (FHMEE) OT7IRELE
YH—TF7 LR (FHEE) OF7 7 EREZILLFET., 7 FLRBEICE. FEROMREERICEIYFMFTOATVS VHF—T7 LR (FH%E
B) "HYET. ChEDT7 FLRAET7IEALEEEDEEICONTIE. RIETEFLADT, ZI/ERALABEVESITLTLESL,

8. HAEOMEIZONT
BEZORLGDIHEMKEETLHESF, BRBEZILICVRTLFHEAREEEL TSV, ALTL—TDIA IV THRENES L, T5Y
DAAEY, LATIMRE—UOBBLREICEY, BERUBHMEOHEE T, HEE. BEY—D0, /A XME, /(A ARHELENRLDHEEN
HYET, RENESHRITERT H5E81E, BRORBITLICORTLFFERREEEL TS,



10.

11.

12.

13.
14.

III—-\ =

AERCREBESINERE, VI FIVI7ELIVINSICEET 2FRIE. FERVLI[OEEG. ISAGIZHATIEOTT, B, VI LD 7H
FUCNSICEHET IEREFEAT HBE. BEROBEICENT. BEROBE - SATLEEHCESL, ChoDFERICERLTELEE
(BEHRFREEZFVWTNICEL-EBELEAFT, UTRILTY, ) ICEAL. ZiE. —UZ0EEZZEVEEA,
LUHBBFLEAREHICEHINERET -4, B, R, 7AYS L, ZLTYXA, HCARBGZEOEROERISER L THRELEEZEOES
., BFETOMOMMMEEICHT IREFLEIASICETIHRICONT, HitE. ASORIEZETSIIDOTELEL., FLEEEZESLOT
IEHYEEA.

LE, AERCEISLUELEIEZFEOHIIE. SEETOMOHNMMEELMSHETILOTEHY ERA,
LHBEREHARAALEROBBEA, Wi R5E. FIA. BAZOMDTAZITSIICHEY., E=FREOEMOMNAICHTISA LU IANBEL
BBHHEA. UBTM UV ARBOHMB L URBEEEHROFEEICENTIToTLESL,
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