RENESAS 7IUr—vavs—k

Bluetooth LE ¥4/ >/ ETa—JL
Bluetooth Low Energy 7O 7 7 A4 JLRRAFEH A K

E3=1

ARFXa1 A2 RTIE, FET/NM AD Bluetooth LE A7 7 A JLOBEFKER 12, Bluetooth LE FAF
Y—I)LTHS QEfor BLE # AL T T 7M1 ILORAKEAEEHA FLET,

AEFUTDOFFa1 AV FERELTEHEELZDOTY,

RA4W1 Group Bluetooth Low Energy Profile Developer's Guide (RO1AN5428)

REO1B Group Bluetooth Low Energy 7R 7 7 A JLEFKEH A1 F (ROLAN5638)

RX23W Group Bluetooth Low Energy 707 7 4 JLEAREH A4 K (RO1LAN4553)

HETINAR

® RX23W 4 )L—TF
® RA4W1 F)L—T
® REO01B Z')IL—7

BEERFa AV

® Bluetooth Core Specification [https://www.bluetooth.com]
® Core Specification Supplement [https://www.bluetooth.com]
® Bluetooth® Security and Privacy Best Practices Guide [https://www.bluetooth.com]

RX23W J)L—7 2—H—X3I =21 7J)L /n— Kz 7#(RO1UH0823)

RX23W %'JL—7 BLE £ 21—/l Firmware Integration Technology(RO1AN4860)

Bluetooth Low Energy 7B kLR A v I BRIy r—Y 1—H—X<7 =27/l (ROLUW0205)
RX23W %'JL— 7 Bluetooth Low Energy 7 7 7 —> 3 VEFEEH A4 K (ROLAN5504)

RA4W1 Group User’s Manual: Hardware (R0O1UH0883)

RA Flexible Software Package Documentation

RA4W1 Group BLE Sample Application (RO1AN5402)

RA4W1 Group Bluetooth Low Energy Application Developer's Guide (RO1AN5653)

REOIB ¥ )IL—7 12—H—XTY=a7J)L N— KDz 7# (RO1UH0903)

REO1B #')L—7F CMSIS /Sy —S#RAW-B%ER 42— 7 v FHA K (ROLAN5310)

REO1B #4'JL— 7 Bluetooth Low Energy # > 7JL 3 — F(Using CMSIS Driver Package) (RO1AN5606)
REO1B %' JL—7 Bluetooth Low Energy 7 74— 3 VEAHE A4 K (RO1AN5643)

e?studio A—H#—X<v=a27)L AMHA K (R20UT4204)
QE for BLE[RA,RE,RX] V1.5.0 IJ 1) —X / — }(R20UT5145)

Bluetooth® 7— K<Y —49 & UVAJXEEZFEIZTHY . Bluetooth SIG, Inc. HFFEHEZELET ., /LR
YR ILY PO ABAESHEIFERAHFENT CIALDY—IELUPRITE#FERALTVET, TTHD
BEES L UVUEFEEZE. ThZThOFREEICRBELET.

R0O1AN6459JJ0110 Rev.1.10 Page 1 of 97


https://www.bluetooth.com/
https://www.bluetooth.com/
https://www.bluetooth.com/

Bluetooth LE ¥4 2> E<a—JL  Bluetooth Low Energy 7O 7 7 A/ JLEAFEH A F

L B e e a e e ——— 4
1.1 BIUEtooth LE D T —Z B E AT oottt ettt st et e et et neene e 4
1.2 Bluetooth LE JB1E T O S A BB IRIE . oottt 5
O R = (¥ T [ o S 5
1.2.2 QE FOF BLE oottt ettt ettt ettt e et e ettt et e et et e ettt et n e 6
R T = (U=t o Yo (ol I =T et m 0 s S 8
13 TATFAINTATTLDY TR I TR oottt 9
2. BB TR D B et 11
O 1= (Y =TI =) B 0 S N 1SRRI 11
211 A VR BR—ILFEHD e?studio ~D QE for BLE MEBITTIE ..ot 11
2.1.2 e?studio WA R b—)LBFIZ QE for BLE ZIBMT D IE oo 12
2.2 BIUEtOOth LE JBIE T U T 7 RO AT oottt ettt re e eeeees 13
2.2.1 RX2BW oottt ettt ettt ettt ettt ettt et et e et et et et et et et et et e e en et et 13
2.2.2 RAAWL ..o ettt ettt ettt ettt ettt ettt ettt 13
2.2.3  REODLB ..ottt ettt ettt ettt ettt ettt e et et et e et et et e et et e e en et e et e 13
3. QETOrBLEIZE BT O T 7 AIBITE oottt 14
T RO 1= (oY =TI =D L ==y~ 14
B2 T T A DR E oottt ettt 16
T2 R A Y B e I/ Y m Ry [V R 17
KI5 el A7) B =N | = &= TRT 18
323 FH TR R T A YT D B B TE oottt 23
B2 T A R ) T DBl & B e oot ettt ettt ettt 26
B8 AR T L T I DR E oottt ettt 28
3.3.1  AdVErtiSING DALA D ERTE .....cvevevieiereietietete st ettt ettt e et et se ettt e et et se et ese s s ese et ese st ess et eseese s eteseseesere e 28
3.3.2  SCAN RESPONSE DALA D ERTE .....euveveeeeeeeete et eteteetee et et et e et et et et e et et e et ese et e seetesseteseste s et e eseseesese s 30
3.3.3  AdVErtiSiNg Parameter M ERTE .......ceeveiviiieieieeete e st ste st et e e te et et e s re st e st et et e s eseeseebeasesbe s et esse s eneanas 30
B B R T I B ot oottt ettt 31
B4.L S CAN PArAMEIET D) B T o v eeeeeeeeeee et et e et e et e et e e e e e e e e e et e et e e et e et e et et e et e et e et e reere e ne e e et e et e e e neeann 31
3.4.2  SCAN FIltEr DALA DI ERTE .. .veeiveeeieeeeieee et et e sttt e ettt e et e st e e e st e e st e e s et eeesabesesaeeessbessbeeesebessseeesseeesarenesareeins 32
3.4.3  CONNECHON Parameler ) R TE .. e eeeeeee et e et e e et e e e e e e e e e e e e et e et e e et e e e e e e e e se e e s eeeeeneseeneneeena 33
b, T D D) o oo 34
41 H—ERXAPI TO5 5L (1_DIe_XXS.C/T_DIE XXC.C)eovrvveeeeeeeeeeeeeeeeeeteeee et en e enenaas 37
4.1.1  encode/decode BAETOIERBA .......ooe ettt ettt ettt ettt ettt 40
412 IToa— RFTa— RO B I A oot 42
4.1.83 T Ua— R T a— R o e et 45
42 TFTITVHE—=23 0T L—LT = (@PP_MAIN.C) cooeiireeiriieieteeeieietee et 47
B R e TR I g N ) 3§ ST T RSSO 49
4.2.1.1 Security LeVel 3 1TER T L Tzdi B oottt 49
4.2.1.2 Security LeVel 4 [2ER T L aodB B oottt 49
S Y L W O /) b oSS 50
A2, 2. L T T RO e 51
A.2.2.2 H N DB ettt 51
42,3 W B E DD I oottt 52
B.23.1 54 T U RO ettt 54
RO1AN6459JJ0110 Rev.1.10 Page 2 of 97

2022.12.27 RENESAS



Bluetooth LE ¥4 2> E<a—JL  Bluetooth Low Energy 7O 7 7 A/ JLEAFEH A F

R I R ey ¢ 1= =3O 56
4.2.4 Write Without ResSponse B EMZREE ...ttt 58
O Ry A B G g N/ 1= = =R 59
A.2.4.2 H N D) ettt 60
R oY Vo I 17 1= 61
251 7 54 T RO ettt 63
R e ¢ 1= =3 = 65
426 NOIY BIFTEMIEEE ..ottt ettt ettt ettt ettt 66
T Ry A B G s N/ 1= = =SSO 67
B.2.6.2 N D) ettt ettt 68
By A [ Vo (1oL C= N/ L =72 1 <= 69
270 7 5A T o R ettt 70
4.2.7.2 ﬂ—x{—d)?@”* ................................................................................................................................. 71
4.3 GATT T—2AR—X (gatt_db.c/gatt_db.n) ...ccooiiieieiecr e 73
ST A By A BN ) X ) [V N = L PR TR 75
B.L RX2BW oottt ettt ettt ettt ettt ettt et ettt et e ettt et et et et et et et n et et et et et e et et eeeee s 75
5.1.1  QE fOr BLE D BBIT 03 o oeeieeeeeeeeete ettt ettt ettt ettt ae et e te et et et ese et e et e et e eaare e 75
5.2 RAAWL ..ottt ettt ettt ettt ettt e et et ettt et et et et et e et et et et 78
5.3 REOLB ...ttt ettt ettt et ettt ettt ettt e ettt ettt ettt et et et e et en et e 79
6. FDHIDTEIEM ..ottt e ettt et e e et a et eeeteeee e 80
(R -F () e el &~ c i S T ST 80
A i ey el e 8 i = 1= PRSP 80
8.3 AU R B R R T D oot 82
6.4 ATIII—FEH—ERIZHT S discovery BIEEFRE T BITA i 86
=B Xy RV I R o a1 ) = b~ 88
6.6 2 DD MCU ZHEB L T T —F B I T D B8 oot 89
6.7 [B/N—2 3 U DFREEEIR(QDID:134484) Z E AT B 1B B oo 94
A O = (o1 = M = L i Bl N = N 1. ORI 94
Al w B B e ) [V = 3 11072 ): ) = S 96
BB BT a R .o ettt ettt e e aaes 97
RO1AN6459JJ0110 Rev.1.10 Page 3 of 97

2022.12.27 RENESAS



Bluetooth LE ¥4 2> E<a—JL  Bluetooth Low Energy 7O 7 7 A JLEAFEH A K

1. BE

1.1 Bluetooth LE D T—4A2BEDHIE

Bluetooth LE Tl&, EITAAZ P Ea— AT 7AILGATIZH D TT—2BIELET, GATT X
D934T H—N—F—XFOF ¥ TCEHELET,

GATT 2FBT A7 T r—a v DBERKEETO I 7AILERUVET, TAT7AIILISERRET T
F—oa lEIZEFEESNE-TORILTT, A—DOTOT7AILEEDTNA ABTEBENTRETT, 7
A774)LIE. FIVS—SavDilies Ry TH—ER] 2—DLUEELET, Y—ER([E. T—4#EE
ERT (XX¥SHO8VRTFAYI] . FvSU9RVRTA4IDT—RICEREENTS ([T4RHYT
21 hREYET,

Y—N—lE, Y—ERADT—EZEEITECGATT T—EAR—R%EHLEFET, V547V hEHS—N—IF
GATT T—AR—RENLTCTINr—2a v T—2DEREFTVET, 7TUr—arv7F—4I1%,
Y—ERXRDF Y SV VRATA YT ELTGATT T—E2R—RIZREFINET, GATT T—2X—XTIlL,
T—R DB ERT 7 R Ea— N Y RLEEELTTZ VR LEY,

GATT TlE, —nN\—D"069 547> MIT—% Zi£{ET % Notify / Indicate BIfE. V547> kAT —
AR—ZADFEHEET 510D Read / Write BIE R ENEBE SN TLET,

7247~

NotifyEh{E
IndicateEN{E

>

Read EI{E
WriteEh{E

GATTT —Z~R—2R

X 1.1 7O7 74 IILEBEOHE

TO7 74 NVIC&KBEBEIXETY—E7TCEGESNZT/NA RABTHEIINET, 7TN1 XD
Bk, AR79 X707 74 I)L(GAP)TROLNTILVET ,  Advertising BIEZE1TS T/3/4 R

(RYTTIN)E Scan BERL AR L a VBIEEITI TNA R(EV I ETHRRZEREILILE
j-o

R0O1AN6459JJ0110 Rev.1.10 Page 4 of 97



Bluetooth LE ¥4 2> E<a—JL  Bluetooth Low Energy 7O 7 7 A JLEAFEH A K

1.2 Bluetooth LE @E 7045 5 LDREIRLE
JILAHR TLY AZ=H RIE, Bluetooth LE D7 ) Hr—< 3 VAR EXIET 51=-6D Bluetooth LE
O 74 LBEAREBEFIRELES,

TOJ7AIIEREREZR 1.2I12RLFET, QEforBLEIZ. GATTO 7O 77 A ILBEEEZERT S SO
TS LEERLET, ERESh=T045 5 AlIE, Bluetooth LEBETRS Y FETEMELET,

2 i >
€ StUdIO Bluetooth LE:E{E 7O 7 b S~
QE for BLE ZRaz7rA0N70s 7 A =)
=
H% AP T
787 74 LEEER -
Bluetooth LE Protocol Stack
1.2 QEforBLE IZ& 570774 /LEHKIRE (REOLB IR1E)
2 i Aﬂ'\
e StUle Bluetooth LEBIEZ’ A< 7 b >
QE for BLE Zaz7r74A40N705 54 =
707 7 A NVEER =
<t
|
R API -
Bluetooth LE Protocol Stack

1.3 QEforBLE [2& 3 7R 77 A JLEKIREE (RX23W, RA4W1 IR1E)

70774 ILEETIX. e?studio. QE for BLE, Bluetooth LE@E7OC Y FEFERLET,

1.2.1 e?studio

e?studio &, LR H RIS/ DI VHAOHMERKIRIETY ., 2— FIREHEEICMA ., HALGILEEEBEHLTL
F9, BTN a—FDEIoO— KMo TNYITET, IXTOREITOE A% e?studio L TEITTE
*9,

HEBIRIBE e? studio | Renesas

R0O1AN6459JJ0110 Rev.1.10 Page 5 of 97


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

Bluetooth LE ¥4 3>/ EPa—JL

Bluetooth Low Energy 7O 7 7 A JLEAREHA K

1.2.2 QE for BLE

QEforBLE (. GUIETTR 774 /L%

®EtTHY—ITT,

LTERESNhET, AERIX. e?studio DILEREES L TIRItEhE T,
Bluetooth £#: Tl&. Bluetooth SIG 2L > T DHADH—ERNEEINTHE Y., KETIE, Chbd

#SIG E£EY—EFEREFEVET, —A. SIG BEH—ERXTHR— FShLGVEEEEZEIRT H5EI1ZIE.

A—NHBEDHY—EREZERTEET, AETIE, REICEELEY—ERXREHRFILY—EREREVFE

EE

QE for BLE [&, & 1.1IZRT SIG BEH—EXRZHR—FLET., Ch5DEL (L,

B Lf-7Oo77A4I0FY—Ra—K¢&

AELZERFL TL

F9, £f-%K 1.2[CQEforBLE XY R—rFBH5T7OT7MILD—EERLET, FY—FER, £7077
A ILOFFMERRIZ DU T I Bluetooth SIG M 7v— L R— P (https://www.bluetooth.com) & S BB 2 &

A

£ 1.1 QEfor BLE N9 R—+F5H—ERXR—E

Alert Notification Service ANS 1.0 Automation 10 Service AIOS 1.0
Battery Service BAS 1.0 Blood Pressure Service BLS 11.1
Body Composition Service BCS 1.0 Bond Management Service BMS 1.01
Continuous Glucose Monitoring Service | CGMS 1.0.2 Current Time Service CTS 1.1
Cycling Power Service CPS 11 (S:Z(:/Ilzg Speed and Cadence cscs 1.0
Device Information Service DIS 1.1 Environmental Sensing Service ESS 1.0
Fitness Machine Service FTMS 1.0 Glucose Service GLS 1.0.1
Health Thermometer Service HTS 1.0 Heart Rate Service HRS 1.0
Human Interface Device Service HIDS 1.0 Immediate Alert Service IAS 1.0
Insulin Delivery Service IDS 101 Link Loss Service LLS 101
Location and Navigation Service LNS 1.0 Next DST Change Service NDCS 1.0
Object Transfer Service OTS 1.0 Phone Alert Status Service PASS 1.0
Pulse Oximeter Service PLXS 1.0.1 Reconnection Configuration Service | RCS 1.0.1
Reference Time Update Service RTUS 1.0 zsrnvriir;g Speed and Cadence RSCS 1.0
Scan Parameters Service ScPS 1.0 Tx Power Service TPS 1.0
User Data Service ubDs 11 Weight Scale Service WSS 1.0
GATT Service GATS - GAP Service GAPS -

[;¥] Object Transfer Service (FFREZEMBLTHE Y FHA-

RO1AN6459JJ0110 Rev.1.10 Page 6 of 97

2022.12.27

RENESAS



https://www.bluetooth.com/

Bluetooth LE ¥4 2> E<a—JL  Bluetooth Low Energy 7O 7 7 A/ JLEAFEH A F

£ 1.2QEfor BLE Y R—+35T70T771IL—&

TaTJ7AIILE [BEFR] ‘ N—o3y ’ TOJ7ALEBHT A —ERX
Alert Notification Profile [ANP] 1.0 ANS
Automation 10 Profile [AIOP] 1.0 AIOS
Blood Pressure Profile [BLP] 111 BLS DIS
Continuous Glucose Monitoring Profile
1.0.2 CGMS DIS (BMS)
[CGMP]
Cycling Power Profile [CPP] 1.1 CPS (DIS) (BAS)
Cycling Speed and Cadence Profile [CSCP] 1.0 CSCs (DIS)
Environmental Sensing Profile [ESP] 1.0 ESS (DIS) (BAS)
Find Me Profile [FMP] 1.0 IAS
Fitness Machine Profile [FTMP] 1.0 FTMS (DIS) (UDS)
Glucose Profile [GLP] 1.0.1 GLS DIS
Health Thermometer Profile [HTP] 1.0 HTS DIS
Heart Rate Profile [HRP] 1.0 HRS DIS
HID over GATT Profile [HOGP] 1.0 HIDS DIS BAS (ScPS)
IDS DIS (BAS) (CTS)
Insulin Delivery Profile [IDP] 1.0.1
(BMS) (IAS)
Location and Navigation Profile [LNP] 1.0 LNS (DIS) (BAS)
Phone Alert Status Profile [PASP] 1.0 PASS
Proximity Profile [PXP] 1.0.1 IAS (LLS) (TPS)
PLXS DIS (BAS) (CTS)
Pulse Oximeter Profile [PLXP] 1.0.1
(BMS)
Reconnection Configuration Profile [RCP] 1.0.1 RCS (BMS)
Running Speed and Cadence Profile [RSCP] 1.0 RSCS (DIS)
Scan Parameters Profile [ScPP] 1.0 ScPS
Time Profile [TIP] 1.0 CTS (NDCS) (RTUS)
WSS DIS (BCS) (BAS)
Weight Scale Profile [WSP] 1.0
(CTS) (UDS)

(E] 0D %L —E X[ Mandatory D9 —E X, ()®DUVi=H—E X[ Optional DH—E XTI, QE for
BLET7O774)LZEMLEEE. 7AT774)LY 1) —I[Z(X Mandatory DH—EXD&HBMENET,

R0O1AN6459JJ0110 Rev.1.10 Page 7 of 97



Bluetooth LE ¥4 2> E<a—JL  Bluetooth Low Energy 7O 7 7 A/ JLEAFEH A F

1.2.3 Bluetooth LE B{E7RAC Y +

QE for BLE W& T 2V —Xa— K&k, UTFTOT7OYSLLETEELET., £ TAYSLOAFAHE
. T2.2Bluetooth LE BIEZTAC Y FOAF] 2B EELY,

1. Bluetooth LE Protocol Stack

Bluetooth LE Protocol Stack (. Bluetooth LE #8EZRIBT 51-6HD TR0 4S5 5L TT, Bluetooth LE
Protocol Stack (&, RATF 4 v 9S54 TS5 ) ELTRItENET, o770 I)LE@BHMD
R_BLE_GATTC_XXX APl ¥ R_BLE_GATTS_XXX API iR EhET,

2. JO77AILEBEE

T 7AILEERIE. TOTFAINICKD T2 REORBREORAEZFELHI-TATSLT
¥, 7O7 74 JL@EERIL. Bluetooth LE Protocol Stack £ TE#E L %3, R_BLE_DISC_XXX
APl, R_BLE_SERVC_XXX API, R_BLE_SERVS_XXX API WMt S hFE 3,

3. R API

4. $H% API (. Bluetooth LE BIED S bEHEPEX 1) T ICHAT A3FHESEHBICERT 5-007
045 5L TY, Bluetooth LE BIE TR EIHEEEXFFT EHTLVET, R_BLE_ABS XXX API HVig 4t
ENEY,

R0O1AN6459JJ0110 Rev.1.10 Page 8 of 97



Bluetooth LE ¥4 3>/ EPa—JL

Bluetooth Low Energy 7O 7 7 A JLEAREHA K

1.3 Fa727A4)0L7TO5S5LDY T bz TR

QE for BLE ®O— FARMEEICE > TERINZ TOT7AILEERTZTATSLDY I b7
BER 14I12RLET,

Generated by QE for BLE

Application Framework

Service API
Programs

GATT

Database

t Bluetooth LE Program

HRAPI

7’87 74 WEEER

‘t

!

Bluetooth LE Protocol Stack

1.4 QE for BLE W43 % 704 5 A(REOIB BENHE

RO1AN6459JJ0110 Rev.1.10

2022.12.27

RENESAS

Page 9 of 97



Bluetooth LE ¥4 2> E<a—JL  Bluetooth Low Energy 7O 7 7 A/ JLEAFEH A F

Generated by QE for BLE

Application Framework

Service API

GATT Database
Programs

jt 787 74 ILEER

Bluetooth LE Program

JhZRAPI Bluetooth LE Protocol Stack

1.5 QE for BLE W4T 5 7045 5 L(RX23W, RAAWL IREBEDIHE

QEfor BLE WO EMENE TO 774 TAT S ALK, T7OT7 74 )L#EER%FIFH L T Bluetooth LE i@
EEZEHLET, JOT774ILTASSLEFUTO=207Aa5S 400 YEST, JA7274)L70455
LDERAEIZDNTIE I3FE QEforBLEIZKATOT77 A ILEFE] 28BLTLEEY,

1. Z7FVH5r—o 3070 —L0—%
Bluetooth LE #8:& O 7 A L ERAT B -ODI7L—LT—H T, A—F—FTUH5r— 3>
ERIL—LT—0ER—RIZLTH—EXRAPI ZFRALTEELET, HMlIE 427 ) 45—
v avILb—ALT—%(app_mainc)l FSBLTLEEL,

2. H—ERXRAPI JO4F S LA
GATT T—AR—RIZEEINE=H—ERDT—RIZTIVERTH=ODAPI AT S LTYE, #i
[ T41H—EXAPI 7045 5L (r_ble xxs.c/r_ble xxc.c)l #8BLTLEEY,

3. GATTT—4AR—RTO5 S LA
H—EXADT— 42 EEERB L= GATT T—2R—XANEHETY, H#MIX T4.3GATT T—ER—2X
(gatt_db.c / gatt_db.h)] ZSHBL T =LY,

RO1AN6459JJ0110 Rev.1.10 Page 10 of 97

2022.12.27 RENESAS



Bluetooth LE ¥4 2> E<a—JL  Bluetooth Low Energy 7O 7 7 A/ JLEAFEH A F

2. FHARREDOEE

AETIE., QEfor BLE DA YR b—)LAEE . e?studio DT —4 ARXR—ZXAD Bluetooth LE i@{E 7R
Ty bEMAEEHBALET,

21 QEforBLEDA VA k—JL

211 A VR b—ILFEHD e?studio ~D QE for BLE MBI %
QE for BLE (FULTFDOR—U M A oO0—RTEET,
®  https://www.renesas.com/ge-ble
AR M—ILDFEFLUTDEY TY :
1. e?studio ZEENT b,

2. [Renesas Views]—[Renesas Software Installer] # — 1 —%#3R L. [Renesas Software Installer] ¥ A
7RITERL

3. [Renesas QE]ZZER L. [RAN)>]RE2 &%=/ TT %,
4. [QEfor BLERARERX||Fx v IRy I REFzvI L. BTEIRE2VEHTT S,

5. [41 YA F—IL]% 4 7 B % T[Renesas QE for BLE[RA,RE,RX]]F = v ¥ /Rv 4 R &[Renesas QE for
BLE[RA,RE,RX] Utility] FT vV R YV AMF T v I SNTWWEI LERERL. [RAN)>RE2 %
BTY 5,

6. 4 VR F—ILx& A [Renesas QE for BLE[RA,RE,RX]] & [Renesas QE for BLE[RA,RE,RX] Utility] &
BOoTWAIEZHRL, [RAN)>IREVERTIT S,

7. A REZHALIE., S R ICRAETCEABEEEREFENEEICRELEFT(A))Z P4
REUEBIRL, [BTE))RE VEWTT 5,

8. EHTHIAENRRIA T OIARTRENTHBE, RRSNFIAAEEZF T v o L&, [OK]R
BUERTLTA VR M—ILE#RIRT 5o

9. e?studio DHEFZREINLSIDTHESHZITS.

R0O1AN6459JJ0110 Rev.1.10 Page 11 of 97


https://www.renesas.com/qe-ble

Bluetooth LE ¥4 3>/ EPa—JL

Bluetooth Low Energy 7O 27 7 A JLEAFE HA K

2.1.2 e?studio MM R —JLBFIC QE for BLE #iEBMN$ 54%
QE for BLE (&, e?studio f YA h—JLBICA VR b—ILTEFET,

e2studiof VA F—IL 94 HF—F®D BNV T +H 7]
Frvy LET,

D:EIRE T T QE for BLE[RA, RE, RX]%

A Renesas &* studio 2022-04 Setup O X
Renesas e studio 2022-04 Setup
R NFIEM S OTERLES, LENESAS
&ITE Renesas QE (1) | Renesas Toolchains & Utilities (0) | GCC Toolchains 8 Utilities (2) | Renesas FSP (1)
FIAR-TrY Tools to assist in development work involving A ~
RS .
QE for Motor  7.0.0

NAFVAX i
L=
&0 D_QEfor Capaciti\.fe_:ljou.cﬁ; 3.1.0 .
YIrITIT A

QE for BLE[RA,RERX] 150

[C]1QE for Display[RX,RA] =.0.C

[C1QE for TCP/IP (Technical Preview Edition)

] QE for USB (Technical Preview Edition) 1.2,

] QE for UART (Technical Preview Edition) 1.0.0

Tools for initial settings of UART communications and the tions ¥
£ >
312.6 MBS VO-FHHETE.

v202204010057 User: a5116684 < Back A WA= Cancel

2.1 QEfor BLE DA YR k—JL

RO1AN6459JJ0110 Rev.1.10

2022.12.27 RENESAS

Page 12 of 97



Bluetooth LE ¥4 2> E<a—JL  Bluetooth Low Energy 7O 7 7 A/ JLEAFEH A F

2.2 Bluetooth LE BIE7O> Y FODAF

2.2.1 RX23W
RX23W TIl&. Bluetooth LE Protocol Stack & UM% API (X, FIT X TIRESATWET,

UTDRFa1 AV MDAE BLEFITED2a—/LD 7O Y b 2#8%&I(ZL T, Bluetooth LE @&{E 70O
D1l h#Eelstudio DT —I AR—XIZEMLTLZELY,

® RX23W 4 /L—7 BLE £ 21—/l Firmware Integration Technology(RO1AN4860)

JO7 74 )LEEERE. QE for BLE 1.60 LA EAD BLEFIT £ a—JL 250 LILZERT 154,

QEforBLE Mo &R ENET, BLEFIT EPa—JL 240 T, 7OT7 74 L E@EHZRBELTLE
ER

2.2.2 RA4W1
RA4W1 TIl&. Bluetooth LE Protocol Stack &M1& API[ZFSPDE  a— )L E LTS TULVET, 7
O774J)LE@EEX, QEforBLE MW SERESNET,

LUT®DORFa 42 D 2E IHow to use demo project] £&(Z L T. Bluetooth LE@E7OY Y +%
e2studio M7 —H AR—X[ZEMLTLEELY,

® RA4W1 Group BLE Sample Application (RO1AN5402)

2.2.3 RE01B
REO1B Tl&. Bluetooth LE Protocol Stack. 1% API RU A7 A4 ILEK@EIE. 7TUH5—>30/ —
koYU T)LTaS Y FELTREShET,

LUTORXaAVIDA4E 7009 O] #5%(CL T, Bluetooth LE@BETRS Y + %
e2studio MT—HU AR—XI[ZEBMLTL &L,

® REO01B %' /L—7 Bluetooth Low Energy # > 7JL.3— K(Using CMSIS Driver Package)
(RO1AN5606)
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3. QEforBLEIZ&A 707741 ILEH

AETIX, QEforBLEIC &2 TR 77 IILDERETAEFHRALET ., QE for BLE TlE., GATT 7R 77
AIDEEETE 1T <. Bluetooth LE D GAP A—JLE NS A —R ZHBETEET,
3.1 QE for BLE ®{ERA %

e? studio T[Renesas Views]—[Renesas QE]—[R_BLE h X2 L 7O 774 )L RARE,RX(QE)]%:&IRL T
QE for BLE ##E8IL £ 9,

F(P) | RenesasViews Z{T(R) =V F2W)  AJLTF(H)

senuc QfC++ > B o [0 e oo o g o [ g g

Renesas QF > % RBLEAZFLIOT74 )l RARERX (QE)
J-FER > "§§ R_BLEA{ RARERX (QE)
AX=b-22T49-5 > 4 R.BLE/{SA-5—$% RARERX (QF)
YUEESEVED SIS ST > 4 R.BLEZ7UFHZE RARERX (QE)
Ty > " FR_BLEA{Y (QF)
Ji-++-0S > % RBLE/(SA-5-RE (QB)

#  Renesas Software Installer G RELEZZUTHEE (QF)

i HEREFAE (Q

3.1 QE for BLE MBAEH

FIEA=23 D QEforBLEAT AT Y FMIEFEFNTWEBHEIZIE. &FD QE for BLE ADFBITH
RENFT, KRERSNDFIBIZHE-TARAY— bV I FaL—20aVR— U FEHIBRLET,

® OQEforBLE[RARERX]V1I50YY—R/—F

i
o

+ *R_BLENZZLTOT74 )l RARERX (QE) X

NAFLTOT71 AT EREDETOSEL

RA,RE RXD 77U TRLUICHE—LELE. AN- b2l eZDEa-ABTTLTCES .
FOITINAT- P I I IS TiEB LT - # ' FELET.
ROTIVERFTILTT-FEHETT LN TEST.

FO771 LmET

BLEAZSLTOT7A )L

EQJJ—JL: FOzizite | ble_demo_tbra23w_profile_server 64w

32 I BN\—=C3rnT7aodzy MERABOTO T 74 IILOBIT
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AFto7oo ) MERBEMNS, O—FEEMTSHT00 ) FEERLET,

BLERZAZLFOT71 )l
oE v £ i—F ?;] J-FO&EE  F¥a-)le |None J JOu b | ble_demo_tbrx23w_profile_server 684 w

Profile  Peripheral Central

% § =B

ble_ demo_tbr23w pro

~ P Profile () Central (®) Peripheral
S [Server,Client] GAP Service BEELTLIEETOIA
1 ERS T |

S [Server] GATT Service
51 [Server] LED Switch Service LED Switch Profile

X 3.3 ATy FDEIR

R0O1AN6459JJ0110 Rev.1.10 Page 15 of 97
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32 FAJ7AILDEKE
AETIX, FFIVH5—2 3 UhMERT % Bluetooth LE 7R 77 A ILDBRHAZEEZHMALES,

BLENAZ LTOT71 )l

| & v . /ﬁ/ﬁ%l

Profile  Peripheral Central

v Bl O b5l @ AY7I5I
S [ServerClient] GAP Service " ;

@ELTsEETOT L
& [Server] GATT Service &
@ [Server] Alert Notification Service Alert Notification Profile
v & [Server] Custoy

v € Custom Ch: i

7R7 74N IEEEETES

X 3.4 QE for BLE M EEME

TAT77ALTHERSIT—EE, Y—ERXRBLIUVXFNY IV VRTAVI. TA4RY ) TETHEREINDY
—BEZELET. COTAT 7MLV ) —ICEERFAFOTO T 7M1 ILERDT—2BREARTINE

ERS
TATZ7ALY)—DEFRFERT SHE. FHRETUTIERLEERORTEALIRTINET,
MEETY 7T, BIRLEERFHRATEEY,
V—ILIN—Hh s TaT7AILYY) —DERZEMBEIRLET, Y—ILNA—D7A 32 EEBEELUTICR
l/ij-c

() . BRLTLNBEREEMLET.
8]  BRLTVWIERZHIRLET,

gy 1] - BRLTWAEZZBBILETS,
IHAR—KMAVR—FTIE, TAT7AIULYY) —TERLEY—EREZREHZHAATEET,

RO1AN6459JJ0110 Rev.1.10 Page 16 of 97
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321 F7IFUH—3>nO—LEE

AEITIEK, 7FV5—2 3 UhMERTSGAP O—ILEZRBIRLET, TO774ULY)—DTOT7AL
[P 2BRLEERETYZICTOI7AILDBREERRLET,

AT 5TO0TSLDOGAP O—ILEERLET, CCTRIRLEAO—ILDRYIIL Lo TAT S LANER

SNFET, [Peripherall DFEICIET FNFAXE2T5TATILBERSINET, [Centrall ZERT
BERX Y U LERBERERKTI S TAT S LNERSINET,

v P! Profile (O Central (:) Peripheral
S [ServerClient] GAP Service -
= BRLTWVIZRETO )7 )
§ [Server] GATT Service = ’
S [Server] LED Switch Service LED Switch Profile

35 7Y H5— 320 GAP O—/LMDEIR

HMRETYTICE, BMENEZY—EXRDMASHOEICHELTER 12IZRTTAT 7/ ILEANKRTREN
F9,

ERLTWSEETOIFA

Alert Notification Profile

36 7O7 74 ILOMEZREMR
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Bluetooth LE ¥4 3>/ E<a—J)L  Bluetooth Low Energy 7A 7 7/ ILEHEEH A K
322 Y—ERADEMERTE

7D774NFPJEE%LE%%FW—»R—@Fﬁjéﬁbs7D774wtﬂ—EZ€EML¥
T

BLENAZLIOT7A I
- v Aui-+
0774 EE...
EHES-FAEEM coess
$-FAFE...

X 3.7 HY—ERX®MEM

ARZLY—EREEBMT BEEE TFHRS—EXZEM . SIGEEY—ERZEMT HHEE Y—
EX#EM ZERLFET.

Bluetooth SIG TEZINSTOT 7 A ILEERT BEEICIE. R TTOT 7/ L%EM] ZERL
T Mandatory @ SIG #Z#H—E X #iBML TL F2&L), Optional @ SIG 124 —EXANBERIGEIE
—EXZEM ASEBIZEMLTLESL,

TAaJzrALY)—OY—ER 5] BRI DL, $HBETY7ICH—ERORTERENRTSH
FY. REEEZER 38ISRLFT . ERERAOBHRAZR 31LITRLET

[;iX] GAP Service & GATT Service [THEBEDH—ERXTT, BIBRLAEWESIZLTLEL,

w [P Profile ) =
& [ServerClient] GAP Service BAy-/- L7517k
& [Server] GATT Service 285 | Custom Service |
5 [Server] Alert Motification Service
w & [Server] Custom Service
w (C Custom Characteristic BEFR: |CS |
D' Custom Descriptor

UUID: | 180ef071-adde-4a05-9d2f-8fdbTc01e724 128 bits  ~

A |Thi5i5 custom service |

Aux Properties: ] Authorization

@) Level 1: No Security (No Authentication and no Encryption)
(O Level 2 Unauthenticated pairing with Encryption
Security Level: . . i X
() Level 3 Authenticated pairing with Encrypticn

(O Level 4 Authenticated LE Secure Connections with pairing with Encryption

[ GAP Service
[ GATT Service

Included: . . .
[ Alert Motification Service

LR
Mame Code
Service Error 128(0x80)

Error Codes:

E 3.8 Y—EXDEKRFEIEE

R0O1AN6459JJ0110 Rev.1.10 Page 18 of 97
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£ 31 Y—ERDOHKXTERDGHA

HEHA Bl

H—— FIVvIEAMBEY—ERDY—NR—O0—)LOY—ERAPI ZEBLET,
HEE] Flz. GATT T—ER—RIZX X Z VR YRTAVIETARY ) TENEMEShET,
9347k FIVvDEANBEY—ERDISAT7Y FA—ILDHY—ERXRAPI #EBLET,
EE]
2l Y—ERDAHZERELET,
[@7E] Example)
Custom service
uuID H—ERADOUUID ZZELET,
[WA7E] HRZLH—EZADBHE. 128bit #BIRL TLEELY,
DHEICIES VA LFENAASIRET, ChilE. FEDOEICERTEET,
Example)
16bit: 0xe237
128bit: 96FE7990-2C76-89AB-DC49-AB7F123DEF9C
CE] "OX" 0" IEAASINGELL TEI— FERICHESH Y £ A
BRFR Y—EXDBROBIERELET,
[w7A] Y—ERAD T 74 ILEPEHLE. EREHEITFERILET,
MDY —EREEBELLEVESIZLTLIEELY,
Example)
cs
L] Y—EXRDHBAEHRELET,
HEE] EREhda—FOaAY MIERESAET.,. AROBEZEETHALTILZELY,

Example)
This service used for sending sensor data.

Aux properties
[HEE]

Y—ERANDT IR RITBBEERDIERERELFT,
LUTHOEBZRETEEY,

A—YOERBPBELLGYET, (95472 b #ERLIG
BOREFEHTT,
Bi%k R_BLE_GAP_AuthorizeDev()Z# R L TREBZITLET,

Authorization

Security Level
[ 7]

D9SATY MDY —ERANDT O RRIZHEREF2UTADLARNLEERLET, V54
Tobl EERLE-GEDRETENTT,
LTOEEMMSFEIRLTLESL,

Level 1: No Security DSATYMERTYUTEFTICT IV ERTE, BIEFBELES
hEHA,

9254 7> blE Just Works AR IZ & % MITM Protection 2 L DR
TIVUTRIZTORRTE, BEFXBESIELINET,

Level 2: Unauthenticated
pairing with Encryption

954 F > k& Passkey Entry £ L < [£ O0B AR IZ & 5 MITM
Protection Y DRF7 Y THIZT I ATE, BEXEELS
nEd,

Level 3: Authenticated
pairing with Encryption

Level 4: Authenticated LE | ¥ 54 7 > kI LE Secure Connections [Z& B R7 ) V5 #IZF
Secure Connections with | ¥ £ X TZ, BEEFBS{tIhET,
pairing with Encryption

Included
HEE]

Included service #ERELZE T,
Included service & LTHRE LW —ERIZF I I EFANTLESL,

Error Codes
[1EE]

H—EXDITS—a—FZEmMLEYS,
EBML=TS5—a3— FIZB% R _BLE_GATTS_SendErrRsp()THRAT 3 NTEET,

Name IS—O—FOEMERELFET,
Example)
Value not Supported
Code IZ>—a—FDEZHRELET,
EEOHEZTBRIRLTIIEEL,
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Bluetooth LE ¥4 2> E<a—JL  Bluetooth Low Energy 7O 7 7 A/ JLEAFEH A F

SIG BEH—EXRZEMLIIGESICIIEREHFRILHRINET ., COBOY—EXDHRTEEEHEZEE 3.9
RLET, CORETIK —N—1 . 55472 k1. TAuxProperties] . [Security Level] .
lNncluded] DIEEMNHZERRETT,

SIGREH—ERZHLEITHRILY—EREZERT HHEICE. THhRETA X REVEI YV IL
F9,

AAFAX MF-- 07370k

EHD: | Alert Motification Service

UUID: | 0x 1811

BEFT: an

E38A: | Alert Notification service exposes: The different types of alerts with the short text messages. The il
I:‘ Authorization

Aux Properties:

(® Level 1: No Security (No Authentication and no Encryption)

. (O Level 2: Unauthenticated pairing with Encryption
Security Level: . . i X
(O Level 3: Authenticated pairing with Encryption

() Level 4 Authenticated LE Secure Connections with pairing with Encryption

[ GAP Service
[0 GATT Service

Included:
[ Custom Service

MName Code

Command not... 160(0xad)

Error Codes:

K 3.9SIG{EZ#EY—EXNHKTEIER

XAV TALRLDEEIL. GATT T—ER—RADT— 22 RETHHICEELEETT .
& HRAALY—ERZEMT H5HE

WRBLY—ERFEBMT S5EE. K 32 %S EZICHETHIEALRMPDELT S X2 ) T4 LANLIZ—
B9 % lSecurity Level] #EEL T,

[;¥] Bluetooth SIG NABAY % H 4 F(Bluetooth® Security and Privacy Best Practices Guide) Tl&, h X4
LFAT7AIILIZDNTIE Security Level 2 L EZFEAT AL S5E8ELTLET,
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R I2EX1) T4 LANLEGE

MITM

RFVIT B P;;);f;)tlg(;n LE Legacy | ~;nnections
= Pairing IS& S——
10 2750 Pairing I=&
Capability 3778A
or OOB

LE Secure

SeCUrity Hﬁ%ﬂ.’, J-_-'fEEEIE

Mode 1 ey

N7 L EBERTRE,

SLif,”eﬁitly FE FE FE #a s B2 L TH—ERIZT IR
EHATIRE,
R7YUGBIZIVRA—HIZ&
. BB EATE,
Level 2 WE FE FE ] e IOCwZﬁWE%%T?E“%
I:IEII:I r":] [-,’O

R7YUTEICIVRI—HZ&
BEEHRENDE, 1 —FHE
Level 3 WHEL WHEL WE FF Al ) BLEWRT YT EHIETEE,
IO Capability #5R&T=5% M
‘i,
RPYVTBEIZIVRA—HIZE
BEEHRENDE, 1 —FHHE
ELENRTYD G EMFIATEE,
LE Legacy Pairing ZEFal LAiLY
=& BIEEFEADOX KEILLA
Leveld | & BE BE REF N N,
BRIVSATINDIHIT IR E
HFRIL=LEGRRE T,

(LE Secure Connections %4
R—RLTWEWNT /RAZDBIE
FHOERATELLY)

® SIGE#Y—EXRFEBNT ZES

% 33[E QEforBLE MR T S SIGIZEET O I 7 A LEFEAT HIEEICEMBENDLER Security
Level D—E %R LFET, QE for BLE MR T 5 SIG 12#EH —E X TIE Security Level ANERE S TULVEELY
=&, FATEHTAT7MILTRELRY—EXZEBMLI-ET Security Level £ ET D2LELHY FET .

R 12%28FICSIGREETOTI 7ML TRELGY—EXZEML, FAT 7S IILTRELRTRTOHY—
E X ® Security Level IZx LTE 3.3 TRILANILDSI BEGNNELTEHEERELTLESL, iz
X, WEHANHE LT S IDP 0 Security Level % 3 L#|#F L =154 . IDS RUMFHET 59 —E X(IAS, CTS,
BAS, etc)® Security Level [Z[E 3 #E%E L £ 3. Security Level [FHIENTNEELEEARELFET, &
BOABEETEEXI)T A LALIZTDODVTIER 32F8EIZLTLESL,
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3 3.3SIGEETOT7 74 JLERAKBIZIEMN

REMNMBEL Security Level —&

F02 7 A Ltk Security Level e

Alert Notification Profile (ANP) 1.0 2o0r3

Automation IO Profile (AIOP) 1.0 2 or higher

Blood Pressure Profile (BLP) 1.1.1 20r3

Continuous Glucose Monitoring Profile (CGMP) 203 Bond Management S(?rvi(?e (BMS) IZ X [:Aux

1.0.2 Properties] @ TAuthorization] [ZF = v 9 HNHE

Cycling Power Profile (CPP) 1.1 1,20r3

Cycling Speed and Cadence Profile (CSCP) 1.0 1,20r3

Environmental Sensing Profile (ESP) 1.0 2 or higher Environ.mental Sensing_ Sgrvice SESS)':li &Aux
Properties] @ [Authorization] IZF = v HARBE

Find Me Profile (FMP) 1.0 2o0r3

Fitness Machine Profile (FTMP) 1.0 2 or higher

Glucose Profile (GLP) 1.0.1 2o0r3

Health Thermometer Profile (HTP) 1.0 2o0r3

Heart Rate Profile (HRP) 1.0 2o0r3

HID over GATT Profile (HOGP) 1.0 2o0r3
Insulin Delivery Service (IDS) IZ & T Aux

Insulin Delivery Profile (IDP) 1.0.1 3 or4 ;;onp;er:\i/(la;:agl])e;,::tthgr;zratlc;nJ(BI;Z-):T:‘y[: b;ﬁi
Properties] @ [Authorization] [ZF = v 9 HHE

Location and Navigation Profile (LNP) 1.0 1,20r3

Phone Alert Status Profile (PASP) 1.0 2o0r3

Proximity Profile (PXP) 1.0.1 2o0r3

Pulse Oximeter Profile (PLXP) 1.0.1 2 or higher

Reconnection Configuration Profile (RCP) 1.0.1 1 or higher Bond Management Sgrvige (B'YIS) I= 1% [:AUX
Properties] @ [Authorization] [ZF = v I HABE

Running Speed and Cadence Profile (RSCP) 1.0 | 1,2o0r3

Time Profile (TIP) 1.0 20r3

Weight Scale Profile (WSP) 1.0 2 or higher

6=3

% 3.3 252 #H S 1 1= Security Level [Z1Z Bluetooth LE 4.1 LLRI (LE Secure Connections #gekH7R—

MIZKESNE=EHENEFENTULVET, Bluetooth SIG A ABT % 44 F(Bluetooth® Security and
Privacy Best Practices Guide) Tl&, ) E— b7/ RBAIDHFIMNZE LR Y . Security Level 4 F7=(&
Security Level 2, 3 & LE Secure Connections R7 1) U5 L DAEHEDHR— FEHRELTLE

—a—o

RO1AN6459JJ0110 Rev.1.10
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323 XVYSHARAYRT A YIDEMERTE

B—ER TS | £BRUFERETY—LNA—0 (7] L. $—ERICFvS I8 URT (v &l
mLES.

BLEAAZ LTOT74 )

ERE I7Af-+ Avii-t 5] -Fo&s
FRFrIIIVATIYIEEN
Fr37FUAT (T EE... |

5 [Server,Client] GAP Service
S [Server,Client] GATT Service
v 5 [ServerClient] New Service

v (€ New Characteristic
D' Mew Descriptor

X 3.10 ¥¥ S92 RT4 v DEM

WRBLXXYSVR)VRAT 4 VY EEBMTB5EE THRFYS 942 RXT 499 %EM] . Bluetooth
SIG THENEEZINTWVEXFYS VR VRATA VI EEBMTBEEIE TS 092)RAT14 v %EN)
#=HEIRLET,

TOT7ANYY—DF X598 YRT4ws (€] #BRTZE. FEBTEIUTICEFLYSI4UR
FAvHIDBREEEARTENES, BFEEEE 311ICELET. ERTEEDSBEESR 3.4, & 35
IZRLET,

w [P Profile
5 [ServerClient] GAP Service

L |Custc>|'n Characteristic | G

5 [Server] GATT Service
5 [Server] Alert Motification Service
w 5§ [Server] Custom Service
v ¢ Custom Characteristic
D Custom Descriptor

LLIE: | ffefS6e5-30d3-4a85-acf2- TadfdOeBf6f 1

128 bits  ~

B [ CC

R |Thi5 is custom charateristic

Read

[ write

[ WriteWithoutResponse
[ Metify

[ Indicate

[ ReliableWrite

O Broadcast

Properties:

[ Const

[ Peer Specific
[J Variable Length
[ Autherization
[] Disable

Aux Properties:

DBSize: | 3

Value: |0x34,. 0%12, 0x56

FriRField :&10 | Field 270

Enumeration 2270 | | Bl

Mame
fid field_u1e
fld field_ug

Format/Value Length  Abbreviation

uint16 t 1
uintd_t 1

Description

Fields:

Value

01224
w56

K 3.11 ¥v S92 YRT 4 v DETEIEH
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Bluetooth Low Energy 7O 7 7 A JLEAREHA K

K34 FVSVBYRTA4 I DHREEBDHRHA

HEHA B

E2:11 FvIVRVRATAVIDBEERELET,

[#7E] Example) Custom Characteristic

uuID FvSURVATAYIDUUD ZRELFET,

(28] ARBLEYTYRYVAT 49 DHEE, 128bit #FIRL TFZELY,
MBI S VFLGENANENES., ChiF, FEOEICEETEET,
Example)
16bit: Oxe237
128bit: 96FE7990-2C76-89AB-DC49-AB7F123DEF9C

CE] "0 IEAN SN THa— FERICREESH Y FH A,

BEFR Fv TV NVRATAvIDEROBHERELET,

(WA ZE] FYIVRVAT4 VI DEBOT—20EMITEDIET,
HMOFY SV F3)VRTA4 VI EBHELBEVELSICTLTLESL,
Example) cc

B FXSUVFVRTAVVICETHHBAZEELES,

[EE] ERENDI—FOAV FTHEASNEY., ARG EZERETHRALTIEEL,
Example) This Characteristic is used for sending sensor data

Properties XX SHURVRTAvIDEEEERELET .

[ 7E] BRELEISIET D AP - A R ERNEREINET,

Broadcast] & [ReliableWrite] IZDWVTIE, ZDEEE APl - A XY FRNERE NNV O
THEHECEEL, F£fz Notify 3 L < & Indicate #3#3R3 % & Client Characteristic Configuration

Descriptor ABMENFET,

HETEHEEUTOEY T,

Read Read EiEARIBEICAE Y F£F,

Write Write BIfEMNRIREICIZ Y F T,
WriteWithoutResponse | Write Without Response BIfEASATREIZ A Y £,
Notify Notify BifEA ATBEIC A Y £9,

Indicate Indicate ENEMAIREIZZE Y £9,

ReliableWrite Reliable Write BIfEMAIBEICAE Y FF,
Broadcast Broadcast BifEMATREIZ A Y £9,

Aux Properties
[HEE]

FYSVRVRATA VI DHMBEEERELEFT,

RETEDEFIUTOE

YT,

Const

BOEEATERLSLBYET,

Peer Specific

BEEEFECEMNEERETSILSICRYET,
BRI, INTOEGREFAIRLEZSRELET,

Variable Length

BEAZRICLEY,

Authorization

A—HOERBV/BELLY FT,
B8% R_BLE_GAP_AuthorizeDev()ZEA L TERZEETLET,

Disable

FhJE2L—FEEMLET,

DBSize
[@2E]

XX FIVRVRTAVIDYAXTY, BEEBYTETY,
Field IZxtis L=3 4 AABBMICHESIhET,
lst_ble_seq_data_t] @ Field #EBML=HE. T—2DRRKEEFANLTLESLY,

Value
EE]

FYSVRVARTAVIDHMPETT,
BETANT B5E. 8bit CEITRY>TAALTLEELY,
XFHDHEE"THE Z ECHEICANT S ENTEET,

Example)

HIEDIHE : 0x12,0x34,0x56,0x78
XFHDIFE : "example”

Field
[W2E]

XVSVRVARTAVIDT—BEEZRELFT,
BRETESEICONTIFR 35 2SHBLTLEEL,
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% 3.5 Field DxFEB

HR A B - 0000

##5 Field 180 #FLL Field ZEBMLFET,
Field IZIZLLTDIEE#H{HETEET,
Name Field D&RTZHELF T,
[ 7E] Example)
field_name
Format/Value Field D 7+—<v FEHRELET,
(W] BIRTEBEEUTOREY T,
bool boolean #EHRELF T,
char char ®ZEELFET,
uint8_t FEGL it T—AREERELET,
uint16_t BELL 16bit T—2EERELET,
uint32_t T 5L 320it TR EERELET,
int8_t FAEHY 8bit T—REERELET,
int16_t FEHY 16bit T—REERELET,
int32_t HEHY R2bit T—HEERELET,
st_ble_jeee 11073 float_ t | IEEE-11073 32bit FLOAT ##&E L F
ER
st_ble_ieee_11073_sfloat_t | IEEE-11073 16bit SFLOAT B %7 L
F9,
st_ble_date_time_t Bt RUBEEREZRET T — 41
BERELET,
st_ble_dev_addr_t Bluetooth LE D7 FLRADT—R1EE
EHRELET,
st_ble_seq_data_t AERT—2DE=HOT—2EIT
3, Field A1 DT length A2 LA ED
EERELET,
struct BEREZEELET,
lField :&f0) ZFEALGEICRES
n£Ed,
Length Field DT—42 REZHELET,
[ 7E] Format/Value CREL=74+—< v rE I THRELET—42ESD
BRLET,
Abbreviation Field DEEFFZHZELF TS
[EE] EHELLGEIRAESNET, BESNGEE. Name [TEELT-E
MHAINET,
Description Field DFBAZHRELE T,
[EE]
Value Field B CHEABERZELE T,
HEE] AALIEEF XSV YRTAYY - TR TE2OD TValuel
[CRBENFET,
Field i&/n BIRE N TULVS Field AERIZH L < Field Z8MLET,
BEEBECANTFRED T2 ZH DERICSHRACEIL,
BRI TV Field @ Format/Value (Z[struct][CFRE SN ET,
BANE Tz Field [ZIXFT Field BMER CEEMNRETEET,
Enumeration ;&0 BIREIN TS Field DfE & L THIATEEA Enumeration ZE&ELET,
Enumeration TIZLLTDEBEZHET S ENTEET,
Name [#7B] Enumeration Q& RTZHRELET,
Format/Value [#4 78] Enumeration DEFEEE L FET
Description [{£&] Enumeration MEREAZHEELF T,
Bl B BIREN TS Field #HIBRLET .
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324 TRV TAMEMERTE

$V579U154v7chEERLE%%TV—»N—QF#J%WL~$¥379UZ%4V7
T4 RO Y TRZEEMLET,

WRABLT AR TE2EEMTBHEE TFHET« X9 T2 %EM] . Bluetooth SIG TN ES
SNTWWBTARYYTREZEBMTBRBEIE TR T2EEM Z2BIRLET,

BLENAS LFOI71 L
S 1yif-+ ] -Foss
FRTAAVUT 5B [
TAAIUTSEE1N... |
5 [ServerClient] GAP Service
S [Server,Client] GATT Service
~ 5 [ServerClient] New Service

v C New Characteristic
D' Mew Descriptor

X 3.12 T4 RS9 ) TEMDEM

TATFANYY—DF4R21)Ta [0 | 2BRST 2L, BHBETYTICTARI Y TEAOBREE
BARRENET, BHFEEZER 3.131cRLET, BRRTEEDHBEE 36 ITRLET,

§ .

V. Profile ; ; £805: | Custom Descriptor
S' [ServerClient] GAP Service = e -
S [Server] GATT Service UUID: | 735ff7ef- 1b41-4bc9-bac6-49ae9475fedb ! 128 bits v

S [Server] Alert Notification Service
v 1§ [Server] Custom Service .
v € Custom Characteristic 58 | This is custom descriptor

D Custom Descriptor & Read

Properties: | [[] Write

& [CD

[J Const

[J Peer Specific
[ Variable Length
[ Authorization
[] Disable

Aux Properties:

DBSize: :

Value: | 0x00, 0x00

Fr#AField 270

Name Format/Value Length Abbreviation Description Value
fld enable uint16_t 1

Fields:

X 3.13 T4 R ) TEDHRTFIER
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& 36 TARY)TADHRFEEE DA

HEA Bl

E2:11 TARD)TADEAMERELET,
[#7E] Example)
Custom Descriptor
uuID TARY)TAOUUID #FHELET,
(28] NABLT 4 XY ) TEDEE, 128bit ZRIRL T FEELY,
MEEICF S VFLGENREENES ., ChIFERDEICEETEET,
Example)
16bit: Oxe237
128bit: 96FE7990-2C76-89AB-DC49-AB7F123DEF9C
CE] "0 EAN SN G TH I — FERICRESH Y FH A,
BEFR TARD ) TADEAFDOBHERELET,
7] TARI ) T2OBEBPT—2DEMIFELOLET,
DT RI)TREEHBELHENKSIZLTLIEZELY,
Example)
Cd
R TARD ) TRICET HHAEZRELET,
(EE] ERESNhDa—FOaAY FTHERASNET, ARG EEEETHALTLESL,
Example)
This Descriptor is used to enable data sending
Properties TARIY)TADEEEERLET,
[ZH] BRELIEICHET D API - A RN bAEREINET,
HETEHEFLTOREY TY,
Read Read BiEARIBEICAE Y £,
Write Write BIfEAYRTEEIZAR Y &9,
Aux Properties TARY ) TRADWEEBEHERELET .
[EE] HETEHEFLTOREY TY,
Const EOEENTELRLBRYET,
Peer Specific EEAFECENEZRETESEIICRYES,
BEE, IXTOEGEFARLCEEZSELET,
Variable Length ExAERICLET,
Authorization A—HORBIBEEHRYET,
B8% R_BLE_GAP_AuthorizeDev()ZEA L TERZEEITLET,
Disable FrJVE2L—FEEMLET,
DBSize XY FIVRVRATA4VIDYAXTY, BEEBYTETY,
[L7E] Field IZxtis Lz 4 ADBEBIMICETE S ET,
l'st_ble_seq_data_t] @ Field #EBML=HE. T—2DRRKEEFANLTLESLY,
Value TR TADMEPETT,
[EE] BETARNT HIHEE. 8bit CELICRUI>TAALTLCIESELY,
XFHOHE"TCETC L THEICANT I ENTEET,
Example)
HIEDIHE : 0x12,0x34,56,78
XFFIDiHE : "example”
Field TARI) TADT—ABEEHRELET,
[ZH] HETESEICDONTIE
& 35 FEBBLTEEEL,

R0O1AN6459JJ0110 Rev.1.10 Page 27 of 97



Bluetooth LE ¥4 2> E<a—JL  Bluetooth Low Energy 7O 7 7 A/ JLEAFEH A F

3.3 RYTJzIILDHFET
AEITIE, 7TV =23 ohRY TS IVBIMET BIH5ED GAP INTA— R REHAEZHBALET,
DHRFEIFTOT 742 TD TPeripherall ZBINEICAEMIZHYET,
CHDATTIEUTODIEEE®RETEET,

R IT7TRYITIIIIARAITTHRETEHIER
EHE4 Bl
Advertising Data Advertising BIERF CREIESNBE T RN A DU T—RERETHENTEET,
Scan Response Data Advertising BIERFICIEIESND AT YV LARUVRAT— R ERETHIENTEET,
Advertising Parameter Advertising BIfED /NS A —F EB/TETHENTEFET,

Profile Peripheral Central

v Advertising Data 3/31

Flags Description Value Length(Byte)
[ Service Class UUIDs v Advertising Data 020106 3
[ Local Name Flags 020106 3

[ T« Power Level

[ Slave Connection Interval Range

[] Service Solicitation UUIDs

[ Service Data

[] Public Target Address

[[] Random Target Address

[] Appearance

[ Advertising Interval

[ Manufacturer Specific Data
w Scan Response Data 0/21

[ Service Class UUIDs

[] Local Name

[[] T« Power Level

[ Slave Connection Interval Range

[ Service Solicitation UUIDs

[] Service Data

[ Public Target Address

[] Random Target Address

[] Appearance

[ Advertising Interval

[] Manufacturer Specific Data

Advertising Parameter

3.14 Peripheral 2 7 D% E B

3.3.1 Advertising Data D& E
Advertising Data TIX7 RN A XMETEESNDIT RNFIA DT T— 3 4B ETDHENTESE
T FIUIEDFEETDT—RENT RNV TF—2ELTEMENET,

ITNENDOT—RHCONVT, A—HFEFHERGHEEZRET A ENTEET, 2—PHEMT S &
BT —A2BIEEK 38ITRLET, RETEDIT7 FNIAXT—EADRARRIE 3L/ FTHE=H. TD
BEEEBBLLEVWKSICRELTLESWL, L3NS FEBRADSIT—2ZHRELIZLES. [3.3.2Scan
Response Data DERE] CTHRETEDIRAF YU LARVRAT—AELETHALLES WD, E7 KN4 D05
T—HR DFEMIZDOLNTIE Core Specification Supplement [https://www.bluetooth.com] | 8B LT 2
LY,
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K 3B HRETEHT—HEN—E

Flags

ZOT—RBET KRNEAS U TTF—2DI755%RLET,
EEAELETNAADT FNE A U TEBERICEIBRELRT—28TY,
CODT—ABERXT YU LRARVRT—R2ELTOREXTEELEA,
Discoverable Mode ZZEIiR L7, BMT HFEMEF vy LTLZELN,

LE Limited Discoverable Mode —EHAM TN ADRRABETHDCEERLET,

LE General Discoverable Mode BET/NA ADBRERAGETHD I EEFRLET,

Non-Discoverable Mode TINA ADPBREARARETHEEERLET,

BR/EDR Not Supported Bluetooth LE D&Y HR—rFTBHEERLET,

Bluetooth LE & BR/IEDR @3> bA—S & L TRIBIZE)
TBENTEEHEERLET,

Simultaneous LE and BR/EDR to
same Device Capable (Controller)

Simultaneous LE and BR/EDR to Bluetooth LE & BR/EDR M7 X MAl & L CTRIBFIZENIMET B
same Device Capable (Host) CENTEBLERLET,

Service Class UUIDs

COT—RBET FNIARETI3TNARADBKET HH—EXDVR ERLET,
Profile] # 7 TEBMLI-Y—EXANGERLET, Fx v i LIY—EXAY R MIBMENFE
?-O

Local Name

COT—RBITNARADEFERLET,
RATDEEZERL-ER, RAIZAAL TS,
ZHIOEEIUTALBIRTEET,

TNAADEBLI-ZEERLET,
TNAZADERNRL, T—H2ORAREBBLTLESS
BICTHALESL,

Short local name

Complete local name TNARADEEREMERLET,

TX Power Level

CODT—FBET ENFAXETSITNAADEEBNERLET,

Slave Connection
Interval Range

COT—RBET RNEARXEFTITNAABNRES 23R8 03 A8 —NILERLET,
BRAME - R/IMEZADL TS,

Service Solicitation
UUIDs

ZDT—RBET FNEAXETI5TINA ADNERTBHY—ERDYR ERLET,
lProfile] 2 7 TCEMLIY—ERNLREIRLET, Fx v LEY—EXANY R MIBMEIIhFE
B

Service Data

COT—RBFY—EXTHEATET—2%R"LET,
COT—EDEIFY—EXDOUUID EH—ERDT—a M SERIhET,
Example)

Service UUID [0x1234] Service Data [0x56, 0x78, 0x9a, Oxbc]
—EE T HE [123456789abc]

Public Target Address

CDT—RBET ENEA ST T2 DREERFENTVYITNART RLATRLET,
Example)

Public BD Address [0x12:0x34:0x56:0x78:0x9a:0xbc]

—ERE T S1E [123456789abc]

Random Target

COT—RBET ENRAS VT T—ADEERFESI VI LTINART FLATRLET,
Example)

Address Random BD Address [0x12:0x34:0x56:0x78:0x9a:0xbc]
—EEd H1E [123456789abc]
COT—RBETNAADR-BZRLET,
Appearance & R1-BIZHET S EIL Bluetooth SIG D iE#RkR— T M Assigned Numbers & CHEFR 12 &Ly,

https://www.bluetooth.com

Advertising Interval

COT—RBETNRARADT FNFGAL D0 TA 03 —N\ILERLET,
CCTHRELEERT FNRNEAD VT TR ELTOHMERAENET,
T BN A XEERD/INTA—R2 L LTEERShERA,

Manufacturer Specific
Data

COT—EEFHEEHBNT—FERETEET,
COT—EDEEFHIN=—ID ET—2DERINET,
Example)

Company ID [0x1234] Specific Data [0x56, 0x78, 0x9a, 0xbc]
—EEd H1E [341256789abc]
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=1 —]

3.3.2 Scan Response Data D% E
Scan Response Data Tl& Advertising BIfERFICEE SN AR F Y VU LRARUVRT—2E2RETEFET,
FIvIEDFTEETOT—ERERAT7 N4V TFT—2LLTEMENET,
ITNETNOT—RECOVT, A —HFEFHEHLEZRETETET, 1 —FPNEMT LS ENARELGT—42
BER 38ITRLTLWET,

o

3.3.3 Advertising Parameter M 3% E
Advertising Parameter Tl Advertising B)ERFICERA SN S /INTA— R ZBETEET, XETETH/NT
A—R %K 39ITRLET,

GE] 24000

NS A—HB %

Fast

RETEHZLIOLLMES. TAdvertising Interval] D/85 A —2Z/hELLET,

= 3.9 Advertising BIfED/NT A —4

5B
Advertising BIMEBFD 2 A S UV ICET BN A— 2 E#HRETEFT,
Z M/ A—4A (L TEnable Fast Advertising] MF T v I SN TS EEITHRETEET,
FIVvIEINTWEWEZFFIDNTA—FEIRMENFERFA,
LTOEENRETEET,

Advertising Interval T RRAAL DG A —NVERELET,

Advertising period [Fast] MNNZA—42 FEATHHBMEHRELET,

Slow

Advertising BIMERFD 2 A S UV ICET BN A — 2 #R/ETEET,

lEnable Fast Advertising] B F T v Sh TS & E, [Fast Advertising Period ] (2%
LE-HHoRICEREINES,
FIyl INTWEWEZIEZND/NT A—4H Advertising BIfERF RN SERAINE
ER

Advertising Interval T RNRAAL DG A—NVERELET,

Advertising period [Slow] MNFA—2 #FERATHHEERELFET,

RE L-HAR D%, Advertising BIEIZEIELE T,

Z MRS A —4A(F [Set Advertising Period] 2F w9 L&
FICEETEET

Advertising channel

TFRREAS T F v oRLEERELET,
FIvILE=2TOFrURIVISEEShET,

Advertising BIERFICERT 57 FLRADEEEEIRTEET,
UTHoT7 FLRADIEFEZEIRLTLIZEL,

Address type Public address Advertising B)ERFIZ/XT U 9w O 7 FLANERESNET,
Random Address Advertising BI{ERFICS A LT FLANMER SN ET,
MCUBHEDRAT A v T FLAMNEL LTHEASNET,
RO1AN6459JJ0110 Rev.1.10 Page 30 of 97
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34 U FZILDEE
AETIE, ZTVT—2 30BNV IV EMET DIBED GAP NS A —2 R AEZHRALET, D
RFEFXTOIT7AIL2TO lCentral] EFBIRBFIZEZNIZGY XS,

COBITIRHUTDEREBZRETEEY .

£ 310 EV FSIILA TJTHRETEZHER

HEHA Bl

Scan Parameter Scan BMED/INS A — R ERETEET,
Scan filter data Scan BIMERICERINE T4 EIDT—2%H/ETEET,

Connection Parameter | TN ADAXRY L a VEHZERAEINENSA—42FRELET,
C ZTERESINTI=/NF5 A —4[F Connection Request EERICERAINET,

Profile  Peripheral Central

Scan Parameter Scan Interval ~
v SEIE:IF'“:E’ Data [JEnable Fast Scan
ags .
Set Scan Period
[ Service Class UUIDs E anrene
Local Name ¥

[] T« Power Level
[7] Slave Connection Interval Range

Slow Scan Period

[ Service Solicitation UUIDs Scan Scan
[ Service Data < Soan Vindow
[] Public Target Address Hean Interva

[] Random Target Address
[] Appearance Fast

[ Advertising Interval Scan Window ms Scan Interval ms Scan Peried I:

[] Manufacturer Specific Data

Connection Parameter Slow
Scan Window ms Scan Interval -m ms Scan Period I:
Scan type

(®) Passive scanning

() Active scanning

Device filter
(® Allow all
O Allow directed advertising

Filter duplicates

() Disabled

(® Enabled

1 Recet for each nerind
<

X 3.15 T2 FSIILE DR EEE

=1 —1

3.4.1 Scan Parameter DX
Scan Parameter Tld Scan BI{ERFICHER SN BD/INTA— R EZHRTFTTEET, BETETEHNNTA—4TE
3111 RLET,

E] T4 FOBRETESHELISLMES. [Scaninterval] Z/h& <. TScan Window] #E< L%
ERR
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F 3.11 Scan BiED/NS A —4

INSA—45% HLL]

Scan BIMERBD A A SV JICEAT B/INTA—FEZHRETEET,

ZMD/INS A—AIL TEnable Fast Scan] AF T v SNTWBEZICHRETEET, F v
JEINTWEWEZFEFEIDONTA—FIEIRBENFERA,

Fast u"Fd)IEEb\EQE'CéiTO
Scan Window AREXv 4V RIERELET,
Scan Interval AXXv oA UR—NILERELET,
Scan Period TFast] ONZA—R2 =FRATLHHBEERELET,

Scan BIEEED A A S VT ICEHT /NS A —F ERETEET,
lEnable Fast Scan] MFx vy InTLvb & =, [FastScan Period] IZ5%%E L-HIB®D
BIZEASINFET, FI v INTOEWEZEID/N5 A—2H Scan EMEEIZRIIMN D

FRHINET,
Slow Scan Window ARExv 4V RIERELET,
Scan Interval AExv oL B —NILEBRELET,
Scan Period [Slow] DNZA—2=FRATHEMERELFET,
REL-HM D%, Scan BEXEIELET,
ZM/N5 A—4A L TSet Scan Period] #Fz v Li=& EI(C
HETEET,
Scan Type # BRI HEMNTEET,
UTFM5 Scan Type ZBIRL T 2L,
Scan type Passive Scanning I8y T RFE v Uh Scan BIETITHhNET,
Active Scanning TOT4TREYUH Scan BIETITHhhET,

Scan MED 7 4 L AKRY S ERETEET,
UTHhE 74 ILER)OEERLTLESLY,

Allow all FINAADT KLAZFEELTWEWSE ALY 7 KNg 4
U PDUERKRL., ETOT7 N4 ARVARFY U LAKR
VAPDUZERIELET,

Device filter Allow directed advertising | 2—%' Y b7 FLRABTATUT 4 T4F7 FLATH TS
ADT RLRERGEDTWBFA LY CT RNZADY
PDU #%<. 2TO7 FN2 A XRURF ¥ Y LRKRUR
PDU Z2fELEY.
TINARADLYNWNTLVTSAR— 7 RLRERET S5
ALY FT RNRNEAL VS PDUIRRIET A EMNTEET,

Scan BETRILTNA ANLERT BT PN A XREDT AL FERETEFT,
UTFALBERLT e

Disable EHT 57 FNGARBED I+ LI EEDI-L. BET D
Filter duplicates 7 BN XELTRELET,
P Enabled BT 57 FNGARZED I/ LEERAD-L. BET S

T ENEAREZELESRYFET,
Reset for each period] #F x99 %<& [Scan Period |
SEICTaNEEVEY FLET,

3.4.2 Scan Filter Data DX

Scan Filter Data Tl Scan BIMEBICFERAIND 74 ILEADT—2 ZHRETEFE T, Scan Filter Data %%
T DE. TANRICERELET—2EECTRNIADUTT—20HMN., 7TV r—avIic@HMSh
F9,

FIvIEDFET—RENTAINFIT—RELTERESNET, . BELFET—2IC2—HILEFEHM
HEZERETEET, A—YHEMTHIEAAEELET—FRIIEK 38ITRLET,

(X] D4 T—2ELT—DODT—2BOARETEFT,
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3.4.3 Connection Parameter M %5
Connection Parameter TIXaR I ¥ 3 VEMEBICHERAINS/INSA—F FZRETEET, CD/INTA—
4 [& Connection Request EERICERINET,

£ 3.12 Connection BIfED /AT A —4

RS A—5 4 I T

ARG A VEMEDINTA—FERETEET,
R L71=/85 A —4A (& Connection Request TEfE &SN, ORIV aVvETRICERINE
ElR
UTOEBENRETEET,
Parameter Connection Interval AR AL E—NILERELET,
Connection Latency RYIFTSWLATUOVERELET,
Connection Supervision | A—N—EZ 3 24 LT7 I ERELFET,
Timeout
ORI VEEEFR Y URILTABEEDINTA—FERETEET,
UTOEBENSHETEET,
Connection cancel Connection Timeout IR VBEDEIA LT O MERELES,
RYTFISLWTNARADBIDE A LT k%i#EZ T Connection
Request [TREZEMZWNEGE. a7 P a VEIMEEF YL S
nNEY,
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4. TOUSLNOEE

AETIE., QEfor BLE WA M EIN=Y—RA—KEZER—R[ZA—H—FTYHs5r—> a3 a2FEI 35

EEHRALFT,

QEforBLE Wb M ENBa—FEXK 41I1ZRLET,

xR 41QEforBLE NERT BT 7ML

72744

7)) r—2ay app_main.c A—H—F7 T r—32LTAT7AILDTL—LT—Y T,
IJL—LT—5 TOT7ALHAREDA—RELDRTI L TAT S LTT,
GATT T—42 ~A—X | gatt_db.c GATT T—AR—=Z2DTBJ 5L
pa= kA FN gatt_db.h QE for BLE T[H—/N\—]I2Fz vy LIz —EANERINET,
H—E X AP r_ble_[B&#][s/cl.c | TR 74D API RIS L
pa= k7NN r_ble_[B&¥f][s/clh | TAT7AILDT—2%EZETH=HD API TAY S LTY,
TO77ANEERT I —ERTEICTFAILBNERSAET,
FNEND T 7 4 LAIX QE for BLE THRE & 5 [BEFF] & [H—/3—].
(VA4 T7 U RELLEICROONET,
[BEFR][s] DAY —/N—fl, BRIV 547> EITY,
Example)
[B&FR]=[sig]. H—/3— : r_ble_sigs.c, r_ble_sigs.h
[B&#]=[cus]. ¥ 54 7 > b :r_ble_cusc.c, r_ble_cusc.h
TO7 7 A IILEBEE | profile_cmn OO 74 LEBROTOT S LTT,
discovery RAAW1, RX23W IREDEZSICAER SN ET,

ARETIE, HRALY—ERDEEFMFUTOTOT 74 IILEFHAVTEHRBLET, XX H—E X & YYY
XSOV ARTF A YD ZZZT 4R Y TRZEMLTWET,

« RBLEAAFATOT7 )l RARERX (QF) x

BLENZSZLTOI7 )
LR

fuit-t 5] Koz

Fj:l—ll;: J0uTdk: | profile_dev v

Profile  Peripheral Central

~ [P Profile
5 [ServerClient] GAP Service
S [Server] GATT Service
~ 15 [Server] prof dev xx Service
~ € prof dev yyy Characteristic
D Client Characteristic Configuration
D prof dev zzz Descriptor

4.1

&Rl ‘ prof dev yyy Characteristic

UuiD: ‘LHSBSCE-U?dB-45&E-bd4b-d4525f351de
B [yyy |
5 | |
Read

Write
WriteWithoutResponse
Notify

Indicate

[ ReliableWrite

[] Broadcast

128 bits  ~

Properties:

[ Const

[ Peer Specific
[ Variable Length
[0 Authorization
[ Disable

Aux Properties:

DBSize: 4

Value: [0x00, 0x00, 0x00, 0x00

FiiRField &1 | | Field B0 | | Enumeration &1 | | BlEz
Name Format/Value Length Abbreviation
flo field_1 uint16_t 1
fig field_2 uint16_t 1

Fields:

SRATERTSXVYIVRAVRTA4YY
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= 42 SBATEART S IOT 7ML

H—EX BEFR 0—JL
H—/—
93472k
GATT Service gat H—/\—
23472k
prof dev XX Service XX H—/\—
23472k
FVYIVRVRTavI% JO/RT 4
prof dev YYY Characteristic yyy Read
Write
WriteWithoutResponse
Notify
Indication
TARY)TE4 B FR JOnRT4
Client Configuration Characteristic Descriptor cli cnfg Read
Write
prof dev ZZZ Descriptor 772z Read
Write
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QEfor BLE W4T 50— FHIZR 4212 RLET, FTATSALFUTO I+ INFIZERSNET,
(B2 x4 k4£])ge_genible

w > profile_dev [HardwareDebug]
A FU-
m Includes
w 2 ge_gen
v = ble
= discovery

o774 LEEER

= profile_cmin I
€| app_main.c FTIUr—3 0 IJL—LT—4

| gatt_db.c — o o —
R GATT F—4~_R—2704 5 4

[g) r_ble_gape.c H—EZ APl OS5 4
r_ble_gapc.h
[£ r_ble gaps.c I
’-E:E—gatps'“ B4 —EROY—ER APl OS5 L

r_ble_gatc.c
r_ble_gatc.h
|§| r_ble_gats.c
r_ble_gats.h
|| r_ble_xxc.c
r_ble_xxc.h
|§| r_ble_xxs.c
r_ble xxs.h

4.2 QE for BLE MoXER N5 —RXa— Kl

HRABLY—ERXDOY—EXAPI FO5 5 L

QE for BLE [ZI&. 23— FARBOI—Y 31— FREBELAHYFET. UTISRIa—FITB Y IRIZE
MmENF-aI—KRIZa— FAEFRBLEBESNET, FTO0YSLICEETIBAE IO AL MEIZERELT
&L,

/* Start user code for XXXX. Do not edit comment generated here */
Implement user code here

/* End user code. Do not edit comment generated here */

43 1—H%a— FOEEIGAHR
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41 H—ERAPI 704354 (r_ble_xxs.c/r_ble_xxc.c)
HY—EXRAPI FOJSALETOAT7AIICKEDT—2BIELZERILT S5 TOV S LT,

KETIE, £EREIND API D& . APl ZFIRAT 5 -HITWEZ encode/decode BN EEAEIZD
WTEHRBALZET .

BH—EREIO—ILIZEHLLT ., R 43 DEABLPERINFET, RPD[xX]IE QE for BLE TH—ER®D
[BEFRZERE L1=XFF., [Sor CllEH—ERDRH—/IN—DFES, V9547V FDHEECIZERESIET,

% 43 FH—ERDAPI FAYTSLIZEEIN TS API

R_BLE_XX[S or C]_Init H—EXDOYHLEHK TS, A7 7 IILLERICH—EREZHELET,
H—ERADAPI TRV S LEFERTIBEICIEBTIFUHLTLEELY,
AEAMTERLF-O— LAy EHKIZ. GATT HIEDKEENBHINET,

H—ERXAPI OS5 LIE. GATTEEFEITS51=6HD APl #12# L E 3, QE for BLE TEIRL 1=
Property [ZI5 U= GATT BIMEIC®IGT % API D ER SN ET,

RAADSATF7 bO—)LIZEB SN S GATT &1 API

B4 5 ER
5547 MDD GATT F—AR—REEERAHET .,
R_BLE_XXC_WriteYyyZzz EEAARTHICH—N—DSEENEREYET,
QE for BLE ® Write FR/T 4 B LzGEICERSINET,
R_BLE_XXC_ReadYyyZzz Y——D GATT T—IR—REZRAHAHLET,

QE for BLE ® Read FE/NT 4 #AMICLI=HBEICERSINET,

R_BLE_XXC_WritewithoutRespYyy | 2 54 7> Al S GATT T—AR—REE2ZFAHFT,
EETAATTHEICH—N—DLEENRY EFEFA,
QE for BLE O Write Without Response 7 O/8F 4 ZBMZ LB EICEREIIE

ERS

R_BLE_XXC_ServDiscCb TATZ7AINEBEDT 4 AANYSATSVIZKBY—ERT 4 RAN DR
ZTRY., TOHREZREFTSLOICERALET,

R_BLE_XXC_GetServAttrHdl H—ERTFARANY LT RFYEa— NV RILERELES .

*& 45 H—N\—O—JLIZEREN D API

3 E B

R_BLE_XXS_NotifyYyy H—IN—NSIS5A TV MIT—2%%2ELET,

QE for BLE @ Notify FR/SF 4 # B LzGEICERSNET,
COEET. GATT T—AR—R[EEERAENE A,

R_BLE_XXS_IndicateYyy Y—N—DoISATUMIT—2%2ELET,

VATV MO ORERRBERITET,

QE for BLE @ Indicate 7 O/37 4 #HMIZ LB EICERIIET,
COEET. GATT T—AR—R[EEERAENE LA,

R_BLE_XXS_SetYyy GATT T—AR—RIZEFXHRELET,
R_BLE_XXS_SetYyyZzz QE for BLE 0 Read, Write, Write Without Response 7A/3F 4 DL\ TN B DS
BIZEREINET,
R_BLE_XXS_GetYyy GATT T—AAR—XIEXZWMHELET.
R_BLE_XXS_GetYyyZzz QE for BLE O Read, Write, Write Without Response 7O/3F 4 D WF MR ER DS
BIZEREINET,
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GATT kD4 R A, R_BLE_XX[S/C]_Init IZ&EFLE=a—ILNy ZEARIEHMEINhET, ¥—
N—HIBRHENDAIRUEER 4612, V54T MIBHMEINEZARN bEXK 4ATITRLET,

K 46 Y—N\—QITRET DAV

LRk
BLE_XXS_EVENT_Yyy WRITE_REQ

Write BIfEIZ& B GATT T—ER—ADNEEFAAV I IR LEZIT

B

WMof-BIZRELETS,

BLE_XXS_EVENT_Yyy WRITE_COMP
BLE_XXS_EVENT_Yyy Zzz WRITE_COMP

Write B){EIZ& B GATT T—ER—ADEEAHDTT LI-EEIZH
ELFEF,

BLE_XXS_EVENT_WRITE_CMD

Write Without Response [2& % GATT T—2N—RADEEAH %%
TR HBEICRELET,

BLE_XXS_EVENT_Yyy READ_REQ

Read B)FIC& 5 GATT T—ER—ZADHEAH LY VTR L EZIT
moBICEELFET,

BLE_XXS_EVENT_Yyy HDL_VAL_CNF

Indicate BMEDREMR/ N7y FERELI-EEITRELFT,

x 47 D747 MUITRET AR+

ARk A

BLE_XXS_EVENT_Yyy WRITE_RSP Write BI{ED . BEEFRAAV VIR MIHT HICEDZERICRELE
BLE_XXS_EVENT_Yyy Zzz WRITE_RSP | ¥

BLE_XXC_EVENT_Yyy READ_RSP Read BIED. FAH LEREZELEHEICRELET,

BLE_XXC_EVENT_Yyy Zzz READ_RSP

BLE_XXC_EVENT Yyy HDL_VAL_NTF

Notify BIEICk 2T — 2 ZEBICRKELET,

BLE_XXC_EVENT_Yyy HDL_VAL_IND

Indicate EMEICL 5T —2 ZERICRELET,

H—EXAPI TOTSLTIK, F¥S5982)vI0T14RY ) FTHI(E,. QE for BLE @ Field DR TE & kit
LE=T—28TREINET, FvSIVFVARTAVDETARD)TAOT—E28E, B 44(1ZFRFT LSS
XSV NVRATA VI EREERTHERETEET,

.uuid_128 = BLE_XXXC_YYY_UUID,
.uuid_type = BLE_GATT_128 BIT_UU
.app_size = sizeof(st_ble_xxc_y
.db_size = BLE_XXC_YYY_LEN,
.char_idx = BLE_XXC_YYY_IDX,
.p_attr_hdls = gs_yyy_char_ranges,
.decode = (ble_servc_attr_dec
.encode = (ble_servc_attr_enc

.pp_descs = gspp_yyy_descs,

/* prof dev yyy Characteristic characteristic definition */
static const st_ble_servc_char_info_t gs_yyy char

{

ID_FORMAT,
yy_t),

ode_t)decode_st_ble_xxc_yyy_t,
ode_t)encode_st ble xxc yyy t,

.num_of_descs = ARRAY_SIZE(gspp_yyy_descs),

B 44 AR MNIBHESNETTUr—2a30T—2DEDOSE(r_ble_xx[c/s].c)
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QE for BLE @ Field [CERE LEEEZNERHIIBERICIE. FvSTRVAT AV IOTA R ) T20IE
ERLAEZEINET, A5DESNIIAY R TFAIVIZERZRSINET,

* prof dev yyy Characteristic value structure.
*******************************************************************************/
typedef struct {

uintle_t field_1; /**< field 1 */
uintle_t field_2; /**< field 2 */

} st_ble_xxc_yyy t;

A5 X ¥ SHURYRTAvIDTT)r— 30 T—2EE&ER(_ble_xx[c/s].h)

BNy FOPDUICEFENST TUTr—2 30 T—2 ECOBERIK, Toa— 72— FE#ICE-
THEIZE#BRINET,

R0O1AN6459JJ0110 Rev.1.10 Page 39 of 97




Bluetooth LE ¥4 2> E<a—JL  Bluetooth Low Energy 7O 7 7 A/ JLEAFEH A F

4.1.1 encode/decode Bi%k ) EiER

Y—EXRAPI TATSLIE, ¥ SV2VARTA49I90T4 R ) T2 DE% QE for BLE @ lField] T
BELEETHRWNVET, —AH. GATT T—4 RX—X 45, Bluetooth LE Protocol Stack TlZ, Zh 5DEHK (&

8bit T—HE25l& L THRDONET,

TO77A4IWEBEEIE. TSR Y RT 12 v P EIZ encode/decode BB ZFEARALTF IUS—2 3>
BAOT—41E L GATT T—2 R—XHD 8bit BHTF—2ELHLET,

encode/decode BE#IER 46 DL SIZT—ARKEEHLET,

Application

i 1

THE LIIBEFRDF Y I 7R YRT A v T - TARZY T RZDE

eg.)
struct {
uint32_t fieldl;
uintl6_t field2;

Profile Common

| encode B | | decc:cje BIEK |

eg.)
uint8 t gatt_value[6];

v

fbitf—ﬁﬁﬂﬁj@#—v77ﬁ'}2747-f417')7°7®{|§ J

GATT Database

BLE Protocol Stack

4.6 encode/decode %D %R

encode BAIX API ZFERALTEX Y SV R VRTAYIOTA RV TEDT—R%%ETHEE, Fi=
X GATT T—AR—RADEELEFTALEEHETCTOTFAILERBEICE > THERINET, decode BAEL
FRELET—4Na— LNV IBEHMZBLTT7 IV S—2avIcBANEhd EER ETHEASAES,
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GATT 9547 > A GATT H—/\—I[Z Write EI{f CH L LMEZ EZE F AL FE D encode/decode B D
A—RXRH5—RXER 4712RLET, encode UL GATT 2 S54 7> MDY —E R APl 7045 S5 LTER
=h. decode B#IE GATT H—N\—BIOH—ERX API OS5 S LTHERINET,

GATT Client Application

I
mm%ﬁ%ﬁ%?%

ZHEH L 1B EBEAD
Fv IRV RT 4y VDE

)

APl Program
y

| encode B9 |

[ 8bit 7 — & FHFE D

#v?ﬁﬁUx%4v7®@

v

BLE Protocol Stack

GATT Server Application
Y
Write f N> b 75“5@%1]'3 ns

ZHE L I3 EETERD
FvIUVRYRT 4y DB

API Program

| decode 5} ! |

8bitT — X ECHFER D
FVSIRYRT A4 v ID(E
|

BLE Protocol Stack

\ 4

4.7 Write E1/EF: D encode/decode B D1 —RX 5 —X

BHRIZ GATT H—/\—h GATT U 54 7 > b IZ Notify B1{E TIEZ &4 %15H4E D encode/decode BEED
11— —R%ME 48IZ5RLET . encode %L GATT H—/N\—HIOH—EX API 7SS LTHEAS
fu. decode FABIZ GATT V5S4 7> MDY —ER APl FOY S LATHEREINET,

GATT Client Application

/'

Notify 1 N> FABRIEI NS
|

FVISIRYRT 4 v DB

[ T D L < SHBATE RO J

APl Program

decode BA#%
T

8bitT — X EFIFEH D
FYSOKRYRT Ay IDE

|

BLE Protocol Stack

GATT Server Application

[
No}ify&ﬁ%ﬁl’&ﬁﬂ%?}_ %

[ T D L < SHEB AT RO ]

FYISU0RYRT 4y IDE

APIProgram

encode B9
|

1
8bit7T — X ELFIFE X D
FYITIRIVRT 4 v IDE
v
BLE Protocol Stack

a

X 4.8 Notify E1{ERF®D encode/decode B NI —R 4 —X
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412 I ra—KFTa— FEHOBEEREE

QE for BLE Utility 1.60 UMb T >a— FT7a— FEA#ENAEFERINET, RETIE, £S5 T
YaA—KRFa—FE#EHBALFEFT., Toa—FTa—KFBEHE., 71— L FICHREShET—428%2%K
48 2RF/NA FRIZHEBZ LS T a—FTFa—FKRLET,

= 4.8 QE for BLE TERETEHHEERE /N1 M

T—R2E ‘ N ML
bool, char, uint8_t, int8 t 1

uintlé_t, intl6_t

uint32_t, int32_t
st_ble_ieeel1073 sfloat_t
st_ble ieeel11073 float t
st_ble_dev_addr_t

NN W NN

st_ble_date_time_t

st_ble_seq_data_t MEHDT—ARELEHITT A —ILFICEENDEEICIE. ZDFXFVYSU21UR
TAVIITARY Y TRIZFEDT Y a— FTFa— FEHNERSNET,

49I2T4—ILRENAL FIIDFEERLET, T4 —ILEZEEMNSIEIZEET—FIZEDET,

Mame Format/Value Length Abbreviation Description Value
fig field_1 uint16.t 1
fid field_2 uint32_t 3
fid field_3 st_ble ieeel107... 1
Fields: | v fld field_4 struct 1
fid field_4_1 uint16_t 1
fid field_4 2 st_ble date_tim... 1

| | | |
field_3 - =
field_1 field_2 field_2 field_2 e |[EEEES fleld_4_2
uint16_t uint3z_t uint3z_t uint3z_t el | uantiSet st_ble_date_time_t
2 byte 4 byte 4 byte 4 byte 2 byte - blm vEiE
I I I I
1 byte 25 byte

49 Tra—F7a— FEAREREEDSRBERAZ 1 —IL KE/NA K5

E =N 410 ICZEKEND T a—FEABZERLET, Length # 1 &Y RECERELIGZEICIE. for
XTEIET—RICEHONET,
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static ble_status_t encode_st_ble_xxc_prof_t(
const st _ble xxc_prof_t *p_app_value,
st_ble_gatt value_t *p_gatt_value)

/* Start user code for characteristic value encode function. */
/* End user code. Do not edit comment generated here */
#ifndef BLE_XXC_DISABLE_ENCODE_DECODE

uint32_t pos = 0;

BT_PACK_LE_2 BYTE(&p_gatt_value->p_value[pos],&p_app_value->field 1);
pos += 2;

for (uint32_t i=0;i<3;i++)

{
BT_PACK_LE_4 BYTE(&p_gatt_value->p_value[pos],&p_app_value->field 2[i]);
pos += 4;

}

pos += ble_pack_st ble ieeell@73_sfloat_t(
&p_gatt_value->p_value[pos],
&p_app_value->field 3);

pos += ble_pack_st ble xxc_prof_field 4 t(
&p_gatt_value->p_value[pos],
&p_app_value->field 4);

p_gatt_value->value_len = (uintl6_t)pos;
#endif /* BLE_XXC_DISABLE_ENCODE_DECODE */

return BLE_SUCCESS;
}

410 EfEsnbd T a— FEHBDOHI

X 41112 EsndTa—FE#%ZRLET,
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static ble_status_t decode_st_ble_xxc_prof_t(
st_ble xxc_prof_t *p_app_value,
const st_ble gatt value_t *p_gatt_value)

/* Start user code for New Characteristic value decode function. */
/* End user code. Do not edit comment generated here */
#ifndef BLE_XXC_DISABLE_ENCODE_DECODE

uint32_t pos = 0;

BT_UNPACK_LE_2 BYTE(&p_app_value->field 1,&p gatt value->p_value[pos]);
pos += 2;

for (uint32_t i=0;i<3;i++)

{
BT_UNPACK_LE_4 BYTE(&p_app_value->field 2[i],&p_gatt _value->p_value[pos]);
pos += 4;

}

pos += ble_unpack_st_ble_ieeell073_sfloat_t(
&p_app_value->field_3,
&p_gatt_value->p_value[pos]);

pos += ble_unpack_st ble xxc_prof_field 4 t(
&p_app_value->field 4,
&p_gatt_value->p_value[pos]);

#endif /* BLE_XXC_DISABLE_ENCODE_DECODE */

return BLE_SUCCESS;
}

B 4.11 £ EN ST a— FEKDS

NMLDIYaO—RTFa—FEHIEE 412 D&S5 22— —a—KJAvyYIZUTORYI A2 FEET S
L TENTEFETS,

EHICLEBEICF413FEZSEICLTCI VI —RTa— FEBEEEL TS,

/* Start user code for function prototype declarations and global variables. Do not
edit comment generated here */
#tdefine BLE_XXC_DISABLE_ENCODE_DECODE

/* End user code. Do not edit comment generated here */

412 EfEht=-Toa—KFa— FEAHOEMIE
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413 Iyva—FTa—FEHEOEE

QE for BLE Utility 1.60 K URIDN—2 3 U Z2FERE LLIE. BBIERSNS T a—FT7a— FE$ZE
EHZLE=BEIZE. FhEhDOT—2#EEICHE L1 encode/decode BI$kZEHE L EJ, uint8 t B &
DEERMLET—FHE1EO ieeel1073 SFLOAT g EH—ERX TR FERASIN S T—2BEIZ DL TIE,
encode/decode B ZEE T 5-ODI VOB L UVEENERESINTUVET ., TAoOT I/ OCEBEZER
U9 Z & T encode/decode B ZEHEICEETHEMNTEET, X 49 ICRHESIND
encode/decode B ZEXK T 5D/ OB L UVEHO—EEZRLET,

% 4.9 encode/decode B ZBHHEIZERX T H-ODT I OB L UVEHK

field [ZEXE L =% encode decode

char BT_PACK_LE_1_BYTE(*dst, *src) BT_UNPACK_LE_1_BYTE(*dst, *src)

uint8_t

int8_t

uint16_t BT_PACK_LE_2 BYTE(*dst, *src) BT_UNPACK_LE_2_ BYTE(*dst, *src)

intl6_t

uint32_t BT_PACK_LE_4_BYTE(*dst, *src) BT_UNPACK_LE_4 BYTE(*dst, *src)

int32_t

st_ble_ieeel11073_sfloat_t | pack_st_ble_ieee11073_sfloat_t(*p_dst, unpack_st_ble_ieeel11073_sfloat_t(*p_dst,
*p_src) *p_src)

st_ble_date_time_t pack_st_ble_date_time_t(*p_dst, *p_src) unpack_st_ble_date_time_t(*p_dst, *p_src)

4.14 |2 Y Field ZHD2HRZ LF v 3598 ) RAT 1 v 7 (B8Fyyy)D decode / encode ¥ D E &I
R 4132 RLFJ, D decode/encode B TILER 49 TRESIIBHAZHEAL TLET,

static ble_status_t decode_st_ble_xxxc_yyy t(st_ble xxxc_yyy t *p_app_value, const st_ble gatt value_t
*p_gatt_value)

/* Start user code for profile dev yyy Characteristic characteristic value decode function. Do not
edit comment generated here */
uint32_t pos = 0;
BT_UNPACK_LE_2_BYTE(&p_app_value->field_1, &p_gatt_value->p_value[pos]);
pos += 2;

BT_UNPACK_LE_2_BYTE(&p_app_value->field_2, &p_gatt_value->p_value[pos]);
pos +=2;

/* End user code. Do not edit comment generated here */

return BLE_SUCCESS;

}

static ble_status_t encode_st_ble_xxc_yyy t(const st_ble xxc_yyy t *p_app_value, st_ble gatt value_t
*p_gatt_value)

/* Start user code for profile dev yyy Characteristic characteristic value encode function. Do not
edit comment generated here */
uint32_t pos = 0;
BT_PACK_LE_2_BYTE(&p_gatt_value->p_value[pos], &p_app_value->field_1);
pos += 2;

BT_PACK_LE_2_BYTE(&p_gatt_value->p_value[pos], &p_app_value->field_2);
pos += 2;
/* End user code. Do not edit comment generated here */

return BLE_SUCCESS;

}

4.13 Field DEZHl(encode B D ELEEH)
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DBSize: |4

Value: | 0x00, 0x00, 0x00, 0x00 |

FriRField 3870 | | Field 2270 | | Enumeration :&70 | | Bk
Marne Format/Value Length Abbreviation Descripti
fig field_1 uinti6.t 1
fig field 2 uinti6.t 1
Fields: “

4.14 Field D% E 51

SIG 2#H—E XMDIHFEIZIE encode/decode BBUFBRICEE SN TWVET, LIz >T. ZOFIEEFF
BTY,

1=, TField] NUTOE -2 FDHBAIZH encode / decode B EERET INEEIHY T H A,
uint8_t, uintl6_t, uint32_t, int8_t, intl6 _t, int32_t,
st_ble_seq_data t, st ble ieee11073_sfloat, st _ble_date time_t
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42 F7FI)H5— 327 L—LT—% (app_main.c)

app_main.c [ZI&. 77U —323>®O—)LIZNE Lz Bluetooth LE BIEZEBT 5T 0T S LNH LM
CHEEINTLET,

415 I2FENENDA—)LTER LTz app_main.c RAILZETLEEED I —T VAFrv—+bERLE
To RT—RTIE, TV IV TNALREGATT9SAT M, RYTIIITINA R%E GATT H—/3\—
ELET,

RS RY2z35)
(GATT 93472 hF) (GATT H—/3—)
| |
EiR ON EIR ON
A% v% ON A% % ON

BLE_GAP_EVENT_STACK_ON

BLE_GAP_EVENT_STACK_ON

Scan Filter Data T Advertising Data T
TANAY T LTRFY Y 7 EnRa4 X
Advertising
BLE_GAP_EVENT_ADV_REPT_IND
AR aVYY IR ‘
. | SRY L VIS

a3Y 23 UL
BLE_GAP_EVENT_CONN_IND

BLE_GATTC_CONN_IND

BLE_GAP_EVENT_CONN_IND

BRATy FREOEBEER

______________ » BLE_GAP_EVENT_DATA_LEN CHG

BRR/NTY FROEFEIGE
BLE_GAP_EVENT_DATA_LENCHG ¢

RETLETRI27M LD —ER
F 4 R AN Bts

BT RRAURE
disc_comp_cb #--------------

F4RARYET |

Bluetooth LE Protocol Stack
N=EPUEE

QE for BLE A3 — R4RK

4.15 app_main.c [CEEIN TS TAY S LOEE

RO1AN6459JJ0110 Rev.1.10

Page 47 of 97
2022.12.27

RENESAS



Bluetooth LE ¥4 2> E<a—JL  Bluetooth Low Energy 7O 7 7 A/ JLEAFEH A F

Y—ERTARANYMETT S &, disc_comp ch MBHENET, V547 ME, SOa—ILNy
SEABETVHLLUBIZCTO I 7 A ILBEMNATREICEYET,

app_main.c (X QE for BLE THRELE=TO I 7ML EECT7 TV Sr—L a3 VDAL TOTS AT
T, V—RO— FLICERIN-BEHCNEFEMTSLET, TOT7MIIIZEET—2BEEERHRLE
ERS

CCTlE, RRMLG GATTEEZHIIZ. Y—ERXRAPI 704 S LEZFALETO774ILDT—428(E
NDREFFZFEHBPLETT, TDOMhOD Bluetooth LE #EEEEE T HIHRICIE. 7TUS5— a VEREHA
REZECLESW
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421 X2 T 1 EHR~DOHRIE
322FETH—EXR® Security Level 3LLEZHRE L-BE. T—2BEZTTSLOICERTIITNT
A—RDEENBLETY,

4.2.1.1 Security Level 3 IZREL1-1BA

R7 ) OTEOI—YEEL MITM Protection MAETY, TN HEEHT 5OICIE. T/A1 RICTAH
IBEENBETT, T/80 ROBEEIZEDHE T io capability ZZEE L T 2L,

RX23W IRIETIL app_main.c DRF7 Y VT IRTA—2FEBLET,

/* Pairing parameters */

static st_ble_abs_pairing param_t gs_abs_pairing_ param =

{
.iocap = BLE_GAP_IOCAP_NOINPUT_NOOUTPUT,
.mitm = 