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1. =

1.1 4%
Bluetooth Test Tool Suite (LAB& BTTS) (&. Windows PC & USB Serial Ti#i L 1= MCU EEfiAR— K (&L
& EVB) #%#I{E L. Bluetooth (Core Specification) 5.0 12§15 RF, E—a i@iE. T—2 & EN 3D
DHREZEM T 2-DDY—ILARA— +TY,

Target Board for RX23W
(RTK5RX23W0C00000BJ)
i LT e ]

Bluetooth 5 g Tt
Packet
Send/Receive El-BASNL

(RTK7EKA4W1S00000BJ)

(¢

Open COM ot COMY

Bluetooth Test Tool Suite(BTTS)

1-1 BTTS #IZEMX

BTTS LT GUI 9T 5 & . 8 LI-#8E(Z/E L1z Bluetooth 70 Fa LR Ao D APIMNO—)LEh
9, API X, WEBT HCI (Host Controller Interface) A< > RKIZEE#Z 5h MCU IISEESHET,
BTTS FEELaTU FOREL., TOHRELTRETHMI RNV FEGUI LIZRRLET, [Logl
42 K9IZlE, BTTS TEA SN S Bluetooth 7O FIILREZYIDAPI B EUVARY FEFREFRD/AS
FA—FBEHRNMEAENET DT, Bluetooth ICHEGREHRK T LIENDSEL L TRILTHIIENTEFE
ERS

AXETIL, BTTS DR, 41 VA F—)b, ERAAERITOVTHRELET,

Bluetooth 7O LR A YO D API DFEMIZCDOWLTIE, LTOEMCUD KXo AV FETSHEEES
LY,

e RX23W:
Bluetooth® Low Energy 7R b JLR R vy EXNRNvr—TICEFENS TAPIY 77 LV AR =27
L]

e RA4AW1:
RA Flexible Software Package (FSP) IZ&%f14$ [RA Flexible Software Package Documentation |

e REO1B:
Bluetooth Low Energy # > Z)JLa— K (using CMSIS Driver Package) [C&&Hf 5 TAPI K& 4>
k1
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1.2 &EH

AXENEHANA(L, BTTS 1.06 LIFIERALET, BTTS O#EEEBMEFICEYABRHEEINSIGEEN

HYES,

1.3 FEFIA

AXETHEHT S BTTS (. MCU O Bluetooth HEED FFf A ZE TOAFEHAAEETT . TDMDAZETIE
FRTEEEA,

BTTS ILBEDEMICEL > TIXMEBAREIZEDLT. T—2ORY ZIXLPT—2EITHRELT T
F—YavhBRERTIDZIELNHYET, UTOXNETEERTOREHEELZRSTEHIENTESE
E

— RX N ZUTETSHE. TRLRI4 WA EEHHIZT S (6.23, 7.3.2 BR)

— WARDT—RBEZTHEL

— OV RFHEEEZA JIZLTY—IILONEER 28T 5 (421 B8)

1.4 BEIRIE

BTTS OETIZIX. XOEBFEBREADLETT,

MCU RZER—F (HCIEMER 7 7 —L Dz TEZAHEH)
AXETIELUTOEVB #FEHLET,

— RX23W F EVB : Target Board for RX23W (RTK5RX23W0C00000BJ)
— RA4W1 F EVB : EK-RA4W1 (RTK7EKA4W1S00000BJ)

— REO1B FHEVB : EB-REO1B (Tt 35 - 74/ OC—#HE&4)
Windows 10 (64 Ev kiR) E4E PC

o HEAT—JNL

FATAEHERAT—JILIZEY MCU ZER— FEDEEMNELYET,

— USB Yy —JIILZERAT H5E
USBaXY A2 &EFIDIFy 7ZBALT. MCUDY Y ZILaAZIa=hy—a3vf 37 —R
(SCI) D AH AimF (TXD, RXD, CTS) &M LET . AXETHERT 5 EVB & DEREICIX USB A-
MicroB 5 —J )L EZFERLET,

usBy—7JIL Windows PC
BLE MCU FTDIF v 7 USBa x4 %
TXD RXD :
USBDP D+
RXD TXD

cTs RTS USBDM D- A
— . ;
— s

BLE MCUE#ZEHR—F

1-2 USBHY—JILEFERAT 2EE
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— FIDI 5 —J L FERT 556
AAARV2EEZEBHL T, MCU D SClI DA AIHF (TXD, RXD, CTS) &#EHELET,

- Windows PC
BLE MCU L EECY FTDIT =2 '
XD RXD 0
RXD XD - E[ FTDI | ® _ \
cTs RTS - Fv7 | i =
Im \/

BLE MCUE%EHR— F

1-3 FIDI—JIIZ2ERAT 584

[((¥] 1. SCI AHAWMFOEVEBFERTEIF Y RILICEYEDLY FF, SCIHIZDWTIEE MCUD1—

Y—XIZaT7ILEITSELIEZEL,
RX23W #'L—F 21— —X<T=217)L n— K%z 7# (ROLUH0823) — [SCI8]
RAAWL F)L—F 1—H—XT =27 N— Kz 7# (ROIUH0883) — [SCl4]
REOIB H)L—T 1—H—X3=a7I)L N—F91 7 (RO1UH0903) — TSCI2]

2. TFTDIJ &l&, USB £ Y TILA 2B 7 2 —RADEHIZfEH N S Future Technology Devices
International #t D& Z DI TI ., USB % UART ICEMARELF v T, ¥—ITILDT—E2 L —
Fe BEUTNRARARESANETRURLEYAFLTLESLY,
https://www.ftdichip.com
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2. 41 2RA =)L

21 RAEM
BTTS DIy H—SDI7AINETAILTERELUTIZRLES,

r01an4554xx0107-blemcu-ble-tool-ble.zip

— r01an4554ej0107-blemcu-ble-tool.pdf BTTS 1@4ESHBAZE (E3ThR)
— r01an4554jj0107-blemcu-ble-tool.pdf BTTS {4ESEAE (FIX AR : A E)
— bin¥ ( RITI7AUEMIALS )
t BTTS.exe BTTS EAF 774 (Y— LS Fv—)
tools¥
—— RF_Evaluation.exe RF §ffiy—IL
—— Beacon_Advertising.exe E—ay7RnN\e4S059y—)L
—— Beacon_Scanning.exe E—avR¥yr=25vY—)L
—— Data_Comm_Master.exe T—RBEEYAREI—Y—)L
—— Data_Comm_Slave.exe T—RBEAL—TY—I
—— beacon_adv_properties.dat E—av7RnN\e4S05y— )LHEEI7AIL
— hcifw¥ ( HCl E—FT77—LzT7HEMI+ILE )
— rx23w_uart_hci_sci8 br115k v2.30.mot 115.2kbps kit HCl E—FI77—LHz 7D

— rx23w_uart_hci_sci8 br2000k_v2.30.mot 2Mbps kg HCl E—RFI77—LHz 7D

— radwl uart_hci_sci4 br115k v2.30.srec 115.2kbps it HCI E—RF77—L™ 72
— radwl uart_hci_sci4 _br2000k_v2.30.srec 2Mbps kg HCl E—FJ77—L™H 72

— re0lb_uart_hci_sci2_br115k v2.30.hex 115.2kbps kg HCI E—K27—L™HT 7

— BDAddrWriter.exe Bluetooth T/Nf X(BD)7RL RAEEHMZ Y—IL
*1: ANHCI E®E—KRI77—Lx7I(EISCI8IZFEART S RX23W EVB AT DT7—LITT7TY,
*2: AHCIE®E—KRI77—Lx7I(EISCI41ZFERAT S RAAWLEVB AT DT7—LITT7TY,
*3: AHCIE—RI77—LxT7I(EISCI2)%ERAY % REOIB EVB AITODI77—LDVTF7TY,
REQ1B EVB [@(F® 2Mbps ik HCl E—R77—LDx7 (ZRBHER LERATEE A,

2-1 BTTS/I\yH —CHE—E

22 AR bM—ILFIE

BTTSON\ Y —CH#FEEDITAILFICERLTLESLY, 2-1 ISR\ r—O—BLEHEL T,
T7AIIZRENENC EEZHERLTLEEL,

GE] BA—2aVIEHLlnn—3 053 A VR M=ILTBFINZT A VA R=ILLTLEELY,

23 TUA VA M=ILIZDOWNT

BTTS 27 VA VA F—ILTHEBEITEBELEIA LA ZHIBLTLSESWL, BB BTTSIFA VA —IL
BELUETIZEL, Windows DL X MY IXFERALTULERE A,
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FIVr—2a3oO7anRT4XUTOIAIILFICBHMIZEFEIATONET, 74 VR F—ILEICIE
TROBBERIN-THILTLEIBRLTLESLY,

C:¥Users¥(1 — ¥ % )¥AppData¥Local¥BTTS

K 22 BTTS7FUSyr—arransTaREI4LE
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3. HEERME

3.1 #MHIRT
311 HCIE—FI77—LDOITT7EZNRAH
BTTS Tl&. Windows PC & EVB I CEARDBEENRELETINDT, EVBOHCIE—FKI77—LADx

7., R—L— bk 2Mbps lRZFEALET, BRELENSYY—SHADHCI E— R 77 —L9 T 7HRMT AL
FZHBHE MCU FH®D xxxxx_uart_hci_scix_br2000k_vx.xx.xxx] 7 74 L& EVB IZEZEA#FT,

Fr. HCIE—FI77—LI9IT7DEZTAHAZEYEVBOBD 7 KLR (UNTYwHs 7 KLR) ik
THRBERBHYET, HEKLEEIE. HClE— KK I 7—LD T 7R IAILFIZHBBD 7 FLRAEEH
ZY—/JL [BDAddrWriter.exe] ZERL T, NTU VI T FLREEZFAATLIEELY,

BTTS Tl&, 8TV wH 7 FLAAREDLIEES., KbhYIZTMCUDA=Z—Y DA LERINET/INA R
EICEAEDNDS VAL (RET4vD) PRLRAZEALEIDOT, ZF7V5—2a Vv 0OFEICIIEEDY
Ao,

HCIE—FI77—LDT7ELVBD 7 FLADEZFAHFFEICDOVNTIE, EMCUDTERFXa A2+
ZCSHEIETL,

. RX23W :
Bluetooth Low Energy 78 b3 LR 2 vy BERNyr— 1—H—X<v=217)JL (ROIUW0205)

° RA4W1

Host Controller Interface Firmware (RO1AN5429)
Public BD Address writing tool (RO1AN5439)

. REO1B :
Bluetooth Low Energy H > 7JLa— K (using CMSIS Driver Package) (RO1AN5606)

(] RFTRAZLDEETHR—L— b 115.2kbps #EAT 5HA L. HCI E— K7 7—L™ = 7N
THILFIZHSDE MCU BD Txxxxx_uart_hci_scix_brl15k vx.xx.xxx] 774 JL%& EVB [ZEEAA
TLIZ&ELY,

[(3] REO1B Tl IBDAddrWriter.exe] 1I2&% BD 7 KLAEERAH#ZEHHR— L TULWEE A, Renesas
Flash Programmer #{#f L TBD 7 FLRAZEZFALWBENHY FT,

[(3] REO1B TIlX EVB MEIFE#EM L 2Mbps iR HCI E— R 77— LDz 7H#ERATEF A, 115.2kbps
fRHCI E— R 77 —LDc7Z2ZHERACEEL,

3.1.2 COMKR— +&EFE

[(¥] AERE(X Windows PC & EVB BN T—RELXBD A A LORXREINES LT HHDUSB K54/ D
BETYT, BEICEYEIYAAIENELC LY SRATLADERIZELRYET, Y—ILOFHEBEM
MNHEEEEHME CTHLES . AREZTOVEEFHY FHA,

Windows PC IZ EVB ##)6 T USB 77— J )L T 5 &. BEIRIIZ USB Communication Device Class
(CDC) RS A /3MDA VA F—ILHBRENET, 1 VA F—ILTETHIZ,. TNARAIR—D ¥ R L TL
a0, TRARIAZ—D v EDAHTTY TR—KCOM & LPT)] OFIZ, #EHELIZEVBIMERT S
COM R— kMR TENTLET,

v §_fi=k(cOM & LPT)
8 USB Serial Port (COM10)
% USB Serial Port (COM13)

3-1 TN AIFR— v COM R— FERSE
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ZUDCOMAKR—FEBIRLTIVRDARZ VEWTL [TONRT 11 2BRLFET. RRENT

COMFR—rDFTANRTF 4 &Y THR—k

DFRFE BT0 TE#EMEE] 20 v LFET, RRSNI-FHHEHR

EBNARIDD, T—RERERHE (T—2%2RELTUSBKRR MUNEEE T HETORLERE) 28ET S

=&, TBMA T3> @ TEEERM (msec): | DTIEIUAZa— (TIHI KK T161 ) % T1)
ITERELT, TOKI RE22%FV 1)y LTLESL,
FRRIONT4FA47O0ZHALT, ZEEFRBLET,
#  M-MOBE Fs(- 28 (AUk
EukAFLEY 115200 w
F-hPokD [ "
{UF1EY HL v
AbwFuksy 1 v BMA F g
S0-BEE G ” LA ARRERIEE T3, 6 S LT RED
e o | ROEEEE) 55 (e T .
*rt
3-2 R—FrDHE
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32 Y—IZTUFy—EHEY—ILER

BTTS DE2F#E. BRILI=/N\YTr—CADEFTI7AIEM I+ LT (ZHD BTTS.exel #ETLE
ERS

FTTBE. 520V —ILERRTBIEODY—ILITUoF¥y—>DERRTEINFET, YV—ILITUF¥yr—Hi=E
TTHY—ILEBIRLTOUYYILET, COY—ILSUFr—EEEBRRTINET,

m Bluetooth Test Tool Suite (BTTS) X

Beacon Beacon Data Comm Data Comm
RF Evaluation Advertising Scanning Master Slave

33 Y=IZFyv—

e RF &Y —IL
FREIEAER & & U Direct Test Mode @ RF §ffffi % 1T 5 35 & & TRF Evaluation] #:&EIRLFET,

e E—aY (FRREADUT | AFx v =2Y) Y=L
WERT RN A DU TBEXUVRABT7 RN A DU e ERL-E— O U BEREDFTEZITS5E
ISBIRLET . 7 KN4 P05 %1T515E(% IBeacon Advertising] 2. R¥X ¥ =5 %217558(F
[Beacon Scanning] Z#IRLFET,

o T—ABE (RRA— | AL—D) Yy—JL
R7YTEF2) To#Ee. RIL—T v FEIEZETS T— 2 BIEHEDIHMAEZTSHAITEIRLE
T, YRE—BEEITS515E(X TData Comm Master] . R L—JE8#E %175 B A& Data Comm
Slave] ZZERLZFT,
ARX— b IA UV EEEEITOIBESIEGATT T— 2 R—R2RETHAL—T#8EEETT H=HIC
[Data Comm Slave] Z&IRLET,
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3.3 EVB MDiEft & Uk

Y—LERETDHE. YLDV EIDZA MLA—ICHABESNEY—ILTEIC 1M LIREIZE
YiIRoNRRENET,

BE Bluetooth Test Tool Suite (BTTS) No.1 COM9 : 7.

£

Transmit Test | Receive Test _

P START| W STOP

COM9 : USB Serial Port (COM9)

3-4 HAMAIDESET

BEHER— MBIRATILA S U A =2 —IZlE. Windows PC [Z# S hf- COM R— FAVERRRE E L TR
TENFET, BIZHOY—ILTEREFEHD COMR— kL, ERDZETRT (Inuse)] NMTEINATRTS
nEv,

COM3 : Intel{R) Active Management Technology - SOL (COM3) ~ 2000000 bps

Tra| COM3 : Intel(R) Active Management Technology - SOL (COM3)

E COMG : USB Serial Port (COMS&}  (In use)
{COM?7 : USB Serial Port (COM7)

IrENSMIT Frequency | 23U2WIHZ (RF-CHL.O0, CILmaexs 1T - . ™ v

3-5 HEEGR— RER

EVB &L DEMGICHEAT A HR—L— MERXTHEFR MRYVRICEBADLTEELET, CD/INTA—4
FEHELIZEVBRIO LY 7IILRBREREICRBENEFET, BTTS TlE 20000001 (2Mbps) Ff=(&
11152001 (115.2kbps)Z&E&E L TL FZE LY,

"'l 2000000 - Open

3-6 R—L—FBE
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COM R— hMDERE ., FRRICAWVNSR—L— bDREAKbL o5, [Open) R &V VYU LE
9. EVB L DEMEICHIT HE. RE VDXREIE Close] [THIYEDHLYFET, D lClose] REVEY
Vw9 $H5ETEVB EDBIEZVIMLET . BIEVIEIR. K2 O OREIL TOpen) IZTYEDY FT,

COM10 : USB Serial Port (COM10) 2000000 bps m

Connect ‘ f Disconnect

COM10 : USB Serial Port (COM10) 2000000 bps Close

3-7 EHAREZURT

34 Y—ILEY—ILSUF—DERT
£Y—ILOBRTEIEIUTOEBY TT,

1. BIEFDBAT TWMSTOP] RAVES )y  LTEEZFELELET,
2. COM R— FABAWLVT VS EIL lClose] K2 VEH ) vy LTHR—FEFLCET,
3. D4R THALA (x) | REVEIY I LTY—ILERKRTLET,

w Bluetooth Test Tool Suite (BTTS) No.1 COMS9 : 749050-009558

File View Help
COMS : USB Serial Port (COM9) 2000000 bps
>ST.&.R1 W sTOP|| Transmit Power: Middle

3-8 Y—ILDET

V=S Fr—F, 942 FoD TFALS (x) | REVEV VI LTRTLET,

39 YIS UFv—DRT

BTREBICKYEZEY—LOTONT 4 IEEBMICRESNET,
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4. FHiEHERE

41 RT—HRARTK

Y4 ERODTRIZHIAT—E2ARTERIE. GUI ZELTMCU ZHIELIEZZF->TULVS/E. 70O
GLAN—DT7 A= a3 vhETeahET,

TATLAN—AEOXFH T 4 —IL FIZIE. MCUDNSLD T 4 — BNy I IEBRNARTINET,

BBOHCIOTZE T 7AINAENT HHEE (4.2288) ZEIRLTWAE. A T—F2 AN—HIHIZHER
h%#RdXF5 T@REC] WREREINET,

I | R_BLE GAP StartAdv Start

4-1 RAT—F ARTH

42 BTHA

BTTS IZ[. MCU O #I#IZ{EAT % Bluetooth 7O kAR B YT DAPI- A R OS5 % Tlogl 9+«
VRYIZRTRLI7AIVIZH T BH#REE . Host Controller Interface (HCI) O OS5 & 77 A JLIZH KT B
ERBHYET,

421 APl- AR rOTRT-HEH

V=S oFv¥—KYFEIEEITIV—ILEERTDHE, BY—ILDEED 42 FoEIXAIIZ TLogl ™7«
VERORRTENET, DT 42 KX, GUIBEIZE YU H Eh 3 Bluetooth A FAILR A Y Y
DAPlI &, APIO—ILEED/IRTA—A2 B LU, APl O—JLIZ& Y Bluetooth 78 Fa LR Z YOI M ESBHEE
NBEARD NEARY FMEEKRDBEHRNRTEINET,

& oo - o X
File Edit View
[10] 15:27:28:038 (result = 0x0000)

R_BLE_GAP_SetAdvParan
“ady paran :

— adv hd\ [Ix[ll] adv}r%ﬁ téne 8 DXDUDD
Event Scan_red_niTSgue - "t

[11] 15:27:28:046 (re 0400 000 00,5501 000
BLE_GAP_EYENT ADY PARA ”f”éﬁ&“ié’;&ﬁl Dl
adv_hd [ = UxU0

= 0x000640

It = 0x0000)
SET_COHP

= type = 0x00 data_length = 0x0145
ad\."_hdl D}{DD data t Dx%;eﬂxﬁﬂxﬂxﬁiaﬂiﬁggfﬂ DXE; 0x51, 046 , 0% 4E , 0x6F 0253,

p_data = Ox17,0x09,Dfn i Sin v 163
tps:/Tunn-renesas.com/solut ians/proposal /hluet oot h-l au-en
p_datalstringl = RY Tust oot fox e s e | ey 2ot e 0

anth

141 15:27:28:081 (result = 1x0000)
R_BLE_GiP _Sta
v Thd = 00 urat ion = 040000 nax_extd_adv_evts = 0x0

8 (re = 0x0000)
ADY DATA UPD _COMP
= 0x00 data_Type = 0x00

4-2 TLogl w14 k™

e TlLogl D4V EOIDLEEA=Za2—/—D [File] A=a1—Mm5 Save] #RIRTHET, OV EEE
DIHILE, FEDRARTTFRA LI FANICRETEIIENTEEY,
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o TEdit] A=a2—® lClear] Z&IRTBHZ LT, VAV FVICRRINF-ATELTHEETHIENT
EFFET,

e [View] A=a2—® lLog OutputON| DF =y V&N LT, AT EFBLTHIENTEET, T
THIME, FTIMNONIZESTUVET,

EE Log EE Log EE Log
File | Edit View File | Edit | View File Edit | View
Save a3 [ Clear (1] m: Log Output ON
R_BLE RegisterInitCh R_BLE RezisterInitCh R_BLE RegisterInitCh
init_ch @ Bt _Init_Callback() init_ch @ Bt_Init_Callback() init_ch @ Bt_Init_Callback()

4-3 A=a—/\— [TFile] TEdit] [lView] *=a1—

[E] T—42BEORIL—T vy FEIERX., TLog Output ONJ MF = w45 % OFF IZL TAYRFRIZHH
HUMBERERCT I ETNANIA—TUANALELET,

422 HClA4dHA
HCI O 4t h#ge(X. Bluetooth 7O LR B YOI A MCU EDBITERETDAHCIOAT Y FELY
ARy +rDAS % Windows ED BTTS.exe BME SN T+ LA ICT 7M1 ILEERLTRELET,

AHEEEE, BY—ILDIREEY 4 U FODLEE A =2 —/N—® [File] »*=21—® HCI Log Save] IZ
FrIvIEAMBETHAMLGYEY, THCILogSavel [TFzvIZEANDE, BV 2 FOTE
DAT—HRR/IN—I|Z T@REC] NERRENFET,

BT Bluetooth Test Tool Suite (BTTS) No.1

Reset All rt (COM9) ~
[¥] HCl Log Save |

Exit

4-4 A —a1—s\— [File] - THCI Log Save] *—a1—

| | R BLE GAP StartAdv Start

B 4-5 RF—4A ZR/N—HCI AY HAhRER

BEILEHCIOY 774 I)LIE, Wireshark ED HCI OS5 &3 % éETH7TUyr—2 30 TTS5HRXT B
CENTEET,
XWireshark /A—2 32321 TISDRATESLILEEHRELTLET,
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HCIOg 274 I)LiE TY—ILERIF yyyy mm_dd_hh_mm_ss.snoopl WS 774 IILBATHASIhE
¥, BFZIE 0V MERBEZINEREINES., Y—ILEIFIER 4-1DEHYTY,

& 4-1 HCIOYJ 774D Y—ILERF

Y—=ILZoF¥—TERLEY—IL Y—ILERIF
RF Evaluation RFEva
Advertising BeaconAdv
Beacon

Scanning BeaconScan

Master DataCommMaster
Data Communication
Slave DataCommSlave
R01AN4554JJ0107 Rev.1.07 Page 16 of 77
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5. RF Z5HEYT %
AETIE. MCU %R L1z RF FHEY— LIS DO WTHRELETS,

5.1 Continuous Wave T—% %%1E9 %

Y—ILS F ¥—IZT IRF Evaluation] Z#EIRL T, RFEHMIEY—IILZEEILE T, 33 ICERHEDFIET
EVB Z##E&HL T &L,

w Bluetooth Test Tool Suite (BTTS) No.1  COM9 : 749050-009558

File
JEll COM9: USB Serial Port (COM9) 2000000 bps

View || Help

Transmit Test | Receive Test

msTor RENESAS

Transmit Frequency | 2402MHz (RF-Ch.00, Ch.Index37) * PHY ™

Transmit Power | Middle (0 dBm) *

® Continuous Wave Transmit
[ Modulation Enable ]

O DTM Transmit
Packet Data Type 0x00 : PRBS9
Trasnsmit Payload Length 37 (0 ~ 255 bytes)
Number of Transmit Packets 1500 (1 ~ 65535 Count or O:Infinity)

[ | Open COM port : COM3a

5-1 RF§Hi@Y—IL

Continuous Wave #3#{Ed 3(21E. £E4 JD Mransmit Test] 4 ') w4 L. [Continuous Wave
Transmit] S o4 RE2 VERBIRLET,

-® Continuous Wave Transmit

5-2 Continuous Wave 3%{5 3R

HETHRERBIIUTOELSYTY,

o EIERK
o FEERKREF v I
o EE/NT—

R0O1AN4554JJ0107 Rev.1.07 Page 17 of 77




Bluetooth LE MCU

Bluetooth Test Tool Suite g /ESHEEE

511 ZEEK

[Continuous Wave Transmit] S A RE VD TFEDTILEF O A a—& Y, FEREBIRTEIENT

EFEY,

® Continuous Wave Transmit

Modulation Enable >

Modulation Enable

I Modulation Disable —

5-3 Continuous Wave K& R

e Modulation Enable
IR &R,
e Modulation Disable

AR &R IR

51.2 ZFEREHFvRIL

[Transmit Frequency] D FINA DA =a—&Y, FERARBF vy RILEBIRTEIENTEET,

2MHz BGI TF v R JL 00~39 DEIRMNATEET

-d_()

Transmit Frequency

2402MHz (RF-Ch.00, Ch.Index37) *

Transmit Power

Y Continuous Wave Ts

Modulation Enable

2402MHz (RF-Ch.00, Ch.Index37)
2404MHz (RF-Ch.01, Ch.Index00)
2406MHz (RF-Ch.02, Ch.Index01)
2408MHz (RF-Ch.03, Ch.Index02)

) DTM Transmit ——

2412MHz (RF-Ch.05, Ch.Index04)

2414MHz (RF-Ch.06, Ch.Index05)

Packet Data Type

Trasnsmit Payload Ls

(
(
(
2410MHz (RF-Ch.04, Ch.Index03)
(
(
(

2416MHz (RF-Ch.07, Ch.Index06)

Kliimalar ~F TeamemaaH

[ 2418MHz (RF-Ch.08. Ch.index071 *

5-4

EEREETF v RILER

RO1AN4554330107 Rev.1.07
2022.12.29

RRENESAS

Page 18 of 77




Bluetooth LE MCU Bluetooth Test Tool Suite #E{Fz#BAE

513 E{E/NT—

[Transmit Power] O FILE DA 21—k YEE/NT—ZRBIRTBHENTEET, LowMiddle”
High @ 3 BB D REMNRIEETT,
[E] BEREDOZEIE/AT—(@BM)E. MCUDIT7—LI T 7DREITEKELET,

Transmit Power | Middle (0 dBm) *

) Low (-20 dBm)
. Continuous W4 Middle I:|:| dBm] 3

Modulation Bl ™High (+4 dBm) |}

5-5 #{E/V7—FER

5.1.4 Xk - F1k
[PSTART] REVZEHI v HTDE, BREOEELPFRIBENET DT, ARY MLTFS5A4AHEDEA
BT, BEORAEZITOIENTEET,

TESTOP] KRB &V VY I THEFIELET,

- START| Wl STOP

5-6 X£fShAE - FERE >
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5.2 Direct Test Mode TEEMid %

Bluetooth 4% Tl&. RF ZRERJ 5= DTRX FE— K& LT Direct Test Mode (LL[%2 DTM) AHHE S
NTWEYT, EFERMHABEITOIELEZTE., TNNAREDIMIZANSRERHY ET,

AETIE, MCU [T DTM TOFH@EEREFIECDOLVCEEHLET,

Y—ILS F ¥ —IZT IRF Evaluation] #ZEIRL T, RFFEMEY—ILEEHLET ., 33 IZERHDFIET
EVB LT &Ly,

EEAIE TTransmit Test] 2 7 T. [DTM Transmit] S A RE V& ERLET,

TE Bluetooth Test Tool Suite (BTTS) No.T COMS : 749050-009558 - O X
File | View | Help
il COM3 : USB Serial Port (COMS9) 2000000 bps

| Transmit Test §Receive Test

Transmit Frequency | 2402MHz (RF-Ch.00, Ch.Index37) * PHY ™

Transmit Power | Middle (0 dBm) +

) Continuous Wave Transmit
[ Modulation Enable ]

®{DTM Transmit

e | 0x00 : PRBS9
Trasnsmit Payload Length 37 +| (0~ 255 bytes)
Number of Transmit Packets 1500 | (1 ~ 65535 Count or Q:nfinity)

[ | Open COM port: COMa

5-7 Transmit Test 2 7 DTM #45:&1R

EEROEET ARERBIEIUTOELY T,

o FEHNHFY EAT
o EERMO—F

o /N4y REHEIH
o FEEREREF v I

o X{E PHY
o EE/NT—
RO1AN4554JJ0107 Rev.1.07 Page 20 of 77
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ZEAL. EFEMEREIZY—ILSVFv—IZT TRF Evaluation] Z&IRL T. RFEEEY—ILZEEIL

F¥Y, 331

REBOFIETEVB LT ZELY,

k%, Receive Test] 4 & &IRLET,

m Bluetooth Test Tool Suite (BTTS) No.1  COM9 : 749050-00955B

File:
COMS : USB Serial Port (COM9) 2000000 bps

Receive Frequency | 2402MHz (RF-Ch.00, Ch.Index37) * PHY ™M

View

Transmit Tes|

RENESAS

Expected Packet Counts, 1500 (1 ~ 65535 Count or O:Infinity) P E R[%] “
OK Packets -999 RSSI max.[dBm] -999
CRC Error Packets -999 RSSI ave.[dBm] -999

RSSI min.[dBm] -999

Memo

Expected @ RSSI RSSI | RSSI
max. | ave. min.

Channel PHY @ Packets Error
Counts - Packets

CSV Save|

5-8 Receive Test 2 J

ZEADOEEST SREBRBIILUTOELSYTY,

/3
||||

o ZIERKRHEF v RIL

/3

o F{E PHY

)4]1l

25/ Y M

RO1AN4554330107 Rev.1.07

2022.12.29
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52.1 DTMER{EIRE
<EER - ZERD> EEAIE TTransmit Frequencyl . Z{SlIE Receive Frequencyl FIL& 2 A
Ta—&YRARRF Y RILEBRLET, ZEALZEATRALF Yy RILERRLET,

Transmit Frequency || 2402MHz (RF-Ch.00, Ch.Index37) *

2402MHz (RF-Ch.00, Ch.Index37)

2404MHz (RF-Ch.01, Ch.ndex00)

¥ Continuous Wave T{ 2406MHz (RF-Ch.02, Ch.Index01)

Modulation Enablel 2408MHz (RF-Ch.03, Ch.Index02)
2410MHz (RF-Ch.04, Ch.Index03)

) DTM Transmit — 2412MHz (RF-Ch.05, Ch.Index04)
Packet Data Type 2414MHz (RF-Ch.06, Ch.Index05)
Trasnsmit Payload L¢ 2416MHz (RF-Ch.07, Ch.Index06)
Rliirmbne Af Tennenn wl 2418MHz (RE-Ch.08. Ch.index071 ~

Transmit Power

5-9 FEIREF v rRILER

<ZEEQ - ZEQ> TPHY) OTNEO A 21—k YFERT S PHY ZBIRLET, ZIERIEZEAT
R C PHY Z#RLET,

PHY ™ v
1™
2M
Coded S=8(125k)
Coded $=2(500k)

5-10 PHY &R

<3EER> TTransmitPower] D TILE I A Za—KYFEENRT—LRILEZBIRLET,

Transmit Power | Middle (0 dBm) *
i Low (-20 dBm)
® Continuous Wi Middle (0 dBm)

Modulation Ef™High 54 dBm) |

5-11 #fE/8\7—&IR
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<EER> T[DTM Transmit] 5 A RE2 U TEIZ&H S [Packet Data Typel D TINEF DO A=a—& Y
BEENTY CDT—224 THERLET,

Packet Data Type || 0x00 : PRBSS d
Irasnsmit Payload | 0x00 : PRRSO

Number of Transm| 0x01 : Repeated "11110000"
0x02 : Repeated "101071010"
0x03 : PRB515

0x04 : Repeated "11111111"
0x05 : Repeated "00000000"
0x06 : Repeated "00001111"
0x07 : Repeated "01010101"

5-12 ZFENTY FT—2 44 TER

<3EfERI> [Transmit Payload Length] D FILEF DA Za—&K YREERIOA—FDOL VT RERERL
F9, 0~255 DEZEEANT S LLTEETT,

Trasnsmit Payload Length 37 -~ (0~ 255 bytes)
Mumber of Transmit Packets 0 (1~ 65535 Cou
37
255

5-13 ZEERA/MA—FL VI REE

<3E{EE> TNumber of Transmit Packet] D FILEF oA —a—K YEE/NTy FEIEEIRLES, 0~
65535 DIEZEEANT S ELARETT ., 0 ZREL-BAIE MEREE] EELEHYFET,

Mumber of Transmit Packets 1500 |~ | (1 ~ 65535 Count or O:Infinity)

a
1500

5-14 #EfE/N7 Y FERRE
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Bluetooth Test Tool Suite g /ESHEEE
< ZE@M>

[Expected Packet Counts] M FILF U A Za—KYZENRTry FEBIRLES, 0~
65535 DEZEHEANT HZLLARETY, 0 ZHRELGHEF TEBRZE] fBELLHVET,

(] 3£{E8I0D TNumber of Transmit Packet] T

RELEEZRELEFS,

Expected Packet Counts 1500 |~ |(1 ~ 65535 Count or Q:Infinity)

0
OK Packets 1500
CRC Error Packets Cooo
5-15 2{E/\T v MERTE

<:EEQ - ZEQM> DIMOT—4EZEZRIBLET, BR - FLEEFH. ED4 2 FHOD2 TEEHIZHD
»START] + [ESTOP] R4 VTEITLET.

- START| Wl STOP

5-16 DTM OT—%2E2E Bh - FIER2 >

FIZRER/D TPSTART) K2 &2y  LTDIMT—42ZEZRBLET . RITEERD
»>START| R4 %2 )y  LTDIM T—2EEZRIKLET,

EEAIE,

Number of Transmit Packet] TIEEL=RE#E/N\r v FEEELEFHELLEFT., TERZE
E1 NMEESNTLSEAIE TBSTOP) REVES Yy LTFETEIELTLESLY,

EERDNT Y FEEMEIELZS, ZERIT TMSTOP] REVEV ) v LTREZFLELTLSES
LY,

(] RICSEEZFRRBRIDIEELVERLIFONEEA,

RO1AN4554330107 Rev.1.07
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5.2.2 DTM ZERERRT

ZAEQIT TWSTOP] RE &V Vv I T B ERERBEARTINET,

IPER (Packet Error Rate)] (& lExpected Packet Counts] T
E_METRTIINET,

TPER] [ TExpected Packet Counts] DIEA 0 DIHE (XESETRT 999 ARRINFET,

IRSSI (Received Signal Strength Indicator) max.] .
FCRC Error Packets] DEANAHIZ 0 DEFITESZRT [-999] ARFRENFET,

DEZAVTHESLET ., BRIIDMER
(F]

Packets] .

e

axX ;&

[RSSl ave.] .

IRSSI min.J (&,

oK

Li=zfEL. ZIEHERED OK Packets|

[ peroc) I |

Expected Packet Counts 1500 ~
Ok Packets - RSSI max.[dBm]
CRC Error Packets -— RSSI ave.[dBm] -
RSSI min.[dBm] -
5-17 RIEFERKRRED

F1- TASTOP] K2 VU ) v TRENTETTHHE. V4>V ROTEHOT—25 Uy FIZBIEHRL

a—kFMNEMShET,

Memo |Distance 5m Clear
Expected CRC
Channel PHY Packets PER oK Error RSST | RSST R$SI H
. Packets max. ave. min.
Counts Packets
1 18/84/11 17:45:35(1 1M 1588 ] 1586 ] -25 -25 -25 Distance im|[ ]
2 18/84/11 17.46.8111 1M l1568 2] 1568 2] =26 =25 =26 Distance 3ml[ 1]
1M 1588 ] 1586 ] -26 -26 -26 Distance Sm|[]

18/84/11 17:46:14

5-18 BAIEHERBEERTHE

F—251)y FEE®D TMemol FFA T4 —ILFIZIE, BRICMBEEIEEIAETEZANTEZIENTE

F9. AALFETHRRMI,
RERENFET,

TESTOP] R4 V%S Y vH LEEIZ, BIE#ERELI— KD TMemol #IZ

Channel PHY

Memg

18/84/11 17:45:35

Exnected CRC

Pav.._
Counts

Packets "X

RSS5I RSSI  RSSI
ave.

= Memo
min.

Distance 3m

18/84/11 17:46:81

18/84/11 17:46:14 1M

156868

-26

-26 I Distance 5m

|

CSV Save

5-19

BWRLI—FITHETHAED

e

=]

X JE

RO1AN4554330107 Rev.1.07
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T—4%7YYy FEED [Clear] R &V v THE T2 )y FOBRWKIZHELIFTVIRYY
ATERENFZLI—FBEIRENES ., T2 T UV FAYT—TDF v IRV IREHEETHE, £
TOLa—FE&ER - BIREBRTHZENTEFTY,

T—AR5 1)y RTE®D ICSVSave] RA2EV )y o 3L, T—325 1)y FIZRREINTWSAIER
BERECSVEXTIFAIICRETIIENTEET,
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6. E—a #Re%x Tl S
AETIEZ. MCU ZFERLEE—a Y Y—JLIZDWTHEHLET,

6.1 E—a>T—2%ZXETHS

Y—IJLZ U F v —IZT Beacon Advertising] #:EIRLTE—a V7 RNFA DU Y—ILEEBLE
¥, 3IICEHENFIETEVB ZHEHEL TSN,

I luetooth Test Tool Suite (BTTS) No.1 COM4 : 749050-009558
View | Help

COMA : USB Serial Port (COM4)

2000000 bps

B START] [ ] Transmit Power:| Middle (0 dBm) ~
i ronde 0 e o1 | Cornaess | i I
RENESAS
Advertising Address
®Public  /Random 000000 |-| 000000

Advertising Interval (0x000020-0xFFFFFF)

0000F2 x 0.625 = 151.250 ms
Data Packet Length

®)Legacy Extension
Advertising Channel M37 38 39
Advertising Data

Local Name v LE_MCU_EVB #53

Scan Response Data

URI v | |https://bit.ly/2xFxaMJ

K 6-1 E—arv7 KN4 5 y—)LigEER

6.1.1 T RNZALDUTNU R

MCU I[EZ7 FNRNBAL UGNV RILERK4DET

BETDHIENTEET, F/N\YFILOERFRIE., E—
AT RNEADUTY— LIZEEEOZ JTUYEBZET . N FILOED A EHEX. FzyvIRy IR
THRELET, Fz v IRy I AN ONMDBE/N\Y RILIFERHTT, OFF(O)DIFE/\> FILIZEN T,
FENREAL XA RT—=E20y FERTWTET ENEADUTI1K

==

RITSNFEA,

START| [l sTOoPF lransmit PowWer: Middle (0 dBm) *
Handle #0 | [] Handle #1

i Handle #2 | [ | Handle #3 il

6-2 TRENFALDUTNURLYYERZSZ T

RO1AN4554330107 Rev.1.07

2022.12.29
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6.1.2 7 RKNZALTUTFEENT—
T ENBAFDEENT—EKRELET,

Jransmit Power | Middle (0 dBm) ~

ndle#1 |[ ] Hal Low (-20dBm) #
Middle (0 dBm)

_High (+4dBm) i

®pyblic

6-3 T NI ADUTREENTHRE

6.1.3 LAV—/HET ENFZA4DU T YER

N2 RILR TAIZH D TData Packet Length] 524 HR42 2T llegacy (LAL—) | U7y kDR
AA—FRIEJERKR3LAIVTYR) ZFENGAL D5 L TExtension (Higk) | N7y DR A O— RidE&x
K255V FTYR) PENAADUTENVBRAFET, EBIRSNLZT EN2A4 DU DR EEREICKRTHAY]
YEOLYZET,

Data Packet Length N
' Extension
Advertising Channel 37 38 39
Advertising Data

Local Name v | |LE_MCU_EVEB #53

Scan Response Data

URI v | httpsy//bit.ly/2xFxalMJ

6-4 LAI—TF ENEIA DU REER

g

Data Packet Length

OLegacy
Primary Advertising Channel 37 38 39
Range
® Normal (1M PHY) O Long (Coded PHY)
Data Type _ i
'® Advertising Data ) Scan Response Data
<Local Name>LE_MCU_EVB #53 <URI>https://www.renesas.com/application/technologies/bluetooth-low-
energy <Mfr. Spec Data>Bluetooth Devices are classified into types that support LE only, BR/EDR only, and

both LE and BR/EDR. Renesas devices (RX23W, RA4W1, REO1B, RL78/G1D) are the types that support only LE.

Periodic Advertising
O Enable ® Disable Periodic Advertising Interval (0x0006-0xFFFF) 0640 x 1.25 = 2000.000 ms

<URI> http! -features.html<Mfr. Spec
Data>Higher microcontroller performance. At the same time, energy saving and longer battery life is also
needed, so lower power consumption is also demanded. The RX core continues to evolve even further to
meet these demands.

renesas.co n‘,-'pmtl ucts/microcontro ”EI'S-I"\ICI'iIPI’L."C?SSC‘r’S.." rx/ Edit

6-5 MLERT KNEA DU TREEE

RO1AN4554330107 Rev.1.07
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6.1.4 LAHS—IET7 ENEGA4 U THBERTE
LAS—TF KN A ST EHRRET KN AU T IZHBT AEHTFIERIILUTOESY T,

o TRNZADUITT RFLRIES
o TERNZADUTALR =1L

FEREALADUGT7 RLRABRRETIE. FRNEZADUTFTBERIZTNA REAEDOYMET FKLRATHS
NTYw T RLRZERT I, MCUDIZ=Z—Y IDOLEREINDZTNARATEIZEAENDS VAL (R
BT499) PRLREFERTANEERLET., S5 LT7 FLARIK, EVBEREICTFRAIRY IR
[CEBMICEY hEhET, NTY VI T7 FLANESTIES. TPublic) SPFARE VIHERTEFEE
Ao

Advertising Address )
LJPublic ®Random DD7ECF | -| 7F87A4

6-6 7RNEALADUTT7 KLATEREE

TFENRBALADUTA4 08 —NILIE, 7 ENE 4225 DERE%E Bluetooth 4R (2 L1=H0Y 16 EHTHRTE
LET, BEAEELIEIX 0X20~0XFFFFFF £ TT. 0.625ms ZF L={ENEBD A V2 —/\JLEIZHEY F
ERS

Advertising Interval (0x000020-0xFFFFFF) 0000F2| x 0.625 = 151.250 ms

6-7 TENRNBZADUTA4 R —NLIETE

6.15 LAS—TF ENEALUTETE
LAS—F ENE AU ICBEETARFEBIIUTOESYTY,

o FENAADUGTF oIl
o FRENAADUGT—4A
o AX VYU LARVRAT—4

LAS—F ENEA DV THERTAFYRILEFI VIRV RATERLET,

Advertising Channel 37 38 39

6-8 LAY—F ENEZATSUTFvRILIEE
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FERREA UG TF—AELUVRF YV LRARVRAT—REZR/ELET, ZPRNEA UG TF—2IET7F
NZAFHEFMIZRIET BT FNEIALA XAV ERTF—E T, AXY VLARVAT—RERXF v FHELILLD
BERICHRATZHNICRIET ET7 ENEZALA XAV N T—42TY,

Advertising Data

Local Name ¥ | |LE_MCU_EVB #53

Scan Response Data

URI v | |https://bit.ly/2xFxaM)

K 69 ZFRNIADUITT—EA3ELIUVRFY UV LRAKRVRT—RKRTE

TFRNRNEAS U T—EAELUVRF YV LARVAT—ADREREBDOTILE YA Z1—T, EET
BT RNREALSUTT—R2AD)DA A TERIRLET,

AY—)LTREIRATEER AD 2 1 FI&. TLocal Name) TURI] TMfr. Spec Data] D=F&3ETIT (Z D
@ AD 4 A FIZ DUV TI& Bluetooth SIG Web 4 +® TAssigned Numbers / Generic Access Profile] #%
B) o TNFooAZa—DRADTHFR R RIZIE, AD 24 FITHIETHAD T—2EH/ELFE
T ADT—EANEDHE., FRNIA PV TEETFLERA AXFY UV LARVRAT—EDAD T—4N
EDHFE. RXY VNIV IRAMIFHLTEEZELEFzREA, ADT—2DRAERE 294V TV LT,

Advertising Data

Local Name v | |RXZ:

‘Local Name

Scar

Mfr. Spec Data http

K 6-10 7 KN\EA DT T—25@RMER
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6.1.6 ¥REET KNRAUHEHFE
iR 7 FNEA VT ICEAET 2R EEHBIIUTOESY T,

TSARIVT ENEL UG F o)L
Lo

FRENAL XA FT—4

BEA7 KINNAA S UTHRTE

WRT7 FNBA DT THEAT D TIARYFrRILEF VIRV I ATERLET,

Primary Advertising Channel 37 38 39

6-11 BETSATIUT ENRNAAL UG F v RILIETE

WRT R34 DT DEEEHE% TRange] 724 HR% T Normal (1M PHY)1 #7zI1& lLong
(Coded PHY)J ##IRLFET, Coded DaA—T 4 VT AF—LALIEX. T7#I D S=8, 125kb/s IMER
9, (TI4I FDEZEL Bluetooth 7O FIILAEZ VI D API #FHLTEET A ENTEEITAA,
AY—ITIHRERALTVWERFA, =, LAS—DHEEIEX. Normal (AM PHY)WMER SN FET, )

Range
® Normal (1M PHY) © Long (Coded PHY)

X 6-12 BIEEHEDHRTE

VaRT7 RNNBA DT DT RNZA XA b T—2DHIEAEE DataType] S PARE2UTHRELE
To PRNRNAL XAV NT—=RETRENFAL D540 2—N)LORYTREEBMICRIET 5H. X¥+v T4l
MNEDERICIEZ TRBMNICRKIET 5h%E. ThZh lAdvertising Datal 'Scan Response Datal #%:#iR
LTHEELFET,

Data Type = )
'® Advertising Data ! 5can Response Data

6-13 #hERT RN A DT T—2 24 TDER

TERAMRY D RIZEETDIMET NS CUTAHDT ENFA XAV b T—421F. 6-15 M
FEdit] RE &5 1) vs LTEREESNSD Multi AD Structure Editor] 4 > KO THRELEFT ., EHDT
IWEDUAZa—TADRATEEEL. TDEA TG LEEAD T—22HAOTFR FRY I RIZAA
LET, ERKIDETHOAD RSV F Y EREFABET, EADA LSV FYTRETEDAD T—E2DER
SEwREK254F 9Ty FTT, ADR LSO FrDEM., HIRETEFR R REGHED T+ T—) KA
UCERELET,
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T Multi AD Structure Editor *
Local Name LE_MCL_EVE #53
URI https://www.renesas.com/application/technologies/bluetooth-low-energy —
Mfr. Spec Data Bluetooth Devices are classified into types that support LE only, BR/EDR only, and both LE and BR/EDR. Renesas devices E
(RX23W, RA4W1, RED1B, RL78/G1D) are the types that support only LE.

6-14  TMulti AD Structure Editor] 4 > K™

K0T — 5 3 AD Structure (<AD Type>AD Data) DR TT K384 XA Y b F—HRRTHZ b
Ao RZEE L TERSNET,

AD Structure 1 AD Structure 2

<Local Name> LE_MCUA#:SB <URI >https://wmv.renesascom/appl'a@ﬁechno!ogies/bluetooth—low—

energy <Mfr. Spec Data>Bluetooth Devices are classified into types that support LE only, BR/EDR only, and
both LE and BR/EDR. Renesas devices (RX23W, RA4W1, REO1B, RL78/G1D) are the types that support only LE.

\ AD Structure 3

K 6-15 ZENEAALSZXAVFT—EARRTTIRAIRYIR

B#7 ENE A D TICEES 2REBRBRUTOELSYTY,

o FEEITZ ENBA D58 | EHiEE
o FEHAT KNEADUTA4 08—\
o AT FNEGASUVIRAT RNREA XA FT—4

BEA7 N2 A4 D05 %1T5BAI121F. [Periodic Advertisingl S 74 R4 > % lEnable] [Tty bLZE
9, [Disable] DIZEIFEAMAT FNEA OV TETVEEA,

Periodic Advertising
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BET7 ENBASUT5T55BE. A7 ENRZA D004 3 —NILEEZERELET,

Periodic Advertising Interval (0x0006-0xFFFF) OOFF| x 1.25 = 318.750 ms

6-17 BT ENBA T4 8 —NLERE

BE7 ENBA D UTRT7 ENEA XAV T—32 %, R T FNFA U TRAT7T ENEAAL XA b T—
4 & [E4kIZ TMulti AD Structure Editor] 9«1 > KO TIRELE T,
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6.1.7 7 KN A A - =1k

[PSTART] REAVEI VWO TBE FENREAALASUGHEIBENET, TEASTOP] REVEL vy
FTEHEELELET, PRNAASUTBHESLUT KNGS XAV M TF—21EX X v+ (EVB £1=1F X
Y—hT7#+Y) THRBTLIILENTEET,

P START| [l STOP

6-18 7 RNAA DTS - FIEREZ >

6.1.8 FENEALA UGNV RILBET—42 DRE

E—a 7 RENREA DT Y—LIEY—ILEBDOTANRT A DRE (34 Y—=LEY—LFUFr—D
BT SR LA Y—IBRTEICADDT RNFAOUITNV FILDERET—3%. exe T74MILE
B L 7+ /L4 D"beacon_adv_properties.dat’lZTF¥ R FT—2 & LTREFELET, REY—ILEBIFFIZIE.
"beacon_adv_properties.dat"m 5 BEIMICREF LT —200— FShAIRIOZRENETINE T,
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62 E—aVT—32%%ETH
Y—ILZ UF v —IZT Beacon Scanning] #E R L TCE—AVRF Y=o JY—ILEEHLFET, 3.3
[CEREDFIETEVB R L TS,

BT Bluetooth Test Tool Suite (BTTS) No.1  COM4 : 749050009558

File
[El coM- : USB Serial Port (COM4) 2000000 bps

View

RENESAS
Scanning Mode :
® Passive O Active
Normal Range (1M PHY) Interval (0x0004-0xFFFF) : 0640|x 0.625 = 1000.000 ms
Window (0x0004-0xFFFF) : 0190| x 0.625 = 250.000 ms
Interval (0x0004-0xFFFF) : 0640 -
[] Long Range (Coded PHY) nterval ( xFFFF) 0640/ x 0.625 = 1000.000 ms
Window (0x0004-0xFFFF) : 0190 x 0.625 = 250.000 ms
Filter :
Non-Connectable Advertising RSS! (dBm) |-60 Address 749050 | - 000000

Scanning Result :

Device Addr PHY Addr Type = Device Name RSSI Latest Reception Time

6-19 E—aVRFZv =V Y—)LIR{EEE

621 RF¥F¥=UJFE—F

AF¥Y T E— FDHREIE [Scanning Mode] 524 R2 U THRELET ., [Passivel] DFEIET K
NEAFDEEBMICRIETE7 FNFA XA FT—32 %, [Active] DBEIFRF v FHIHSDEXRICHE
CTT7 RNBAYNZEMICRETDITENEIALA XAV RT—8 (RF¥FY U LRARVAT—4R) #WMEBLE
E

Scanning Mode . :
@) Passive O Active

6-20 R¥X ¥ U E— FDFEIR
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6.2.2 PHY BLURFY U5 EERTE

RE¥Y_UTFTBHLUDICEDETHERT S PHY 2% ELET, [Normal Range (IM PHY)] & llLong
Range (Coded PHY)] M BIRTEET, MAD PHY £ BIRT S L ELARETT, Coded DaA—T 4 VF R
F—LlE., T4 b0 S=8, 125kb/s BMERASINFET, (T7#4I/ FDEKREIL Bluetooth 7O KO JLRZ v
JDAPI #FRALTERT A ENTEEFIN, KY—ILTIHFEALTHLEEA, )

FRTAHPHY DRAF YU JEEZRAFT v A VA —NILERFT YU I4 VRO TRELET, TFR
PRy RIZAALE 16 EHDEK., S REMICTEBREINATFIR MRy AOFRIZRTEINET,
[E] @WADPHY #&RLIGE. F—FILTRX YU Ta—TAHM49)L% 100U TIZHRET HLE

AHYET, ULTOHERZHE T LSICHELTLEELY,
1M Window / 1M Interval + Coded Window / Coded Interval = 1

Normal Range (1M PHY) Interval (0x0004-0xFFFF) : 0640 x 0.625 =  1000.000 ms
Window (0x0004-0xFFFF) : 0190| x 0.625 = 250.000 ms

[] Long Range (Coded PHY) Interval (0x0004-0xFFFF) : 0640 x 0625 = 1000.000 ms
Window (0x0004-0xFFFF) : 0190 x 0.625 = 250.000 ms

6-21 RFX¥Y=ZUSREAPHY OBIRERT Y Z VT EERTE

6.23 TA4ILARAKRTE
BRIZCZL DT ENFAFNFEETIEE., TN ERET A ETE—HTY FTNARAERHELEL
LEY,

e INon-Connectable Advertising Filter] ZF v 97§ 4&. EERADTNA REZFTNRA X v U TR
JRX RMIRERENFET,

e [RSSI(dBm)Filter] #F v 9 95&. TXFRMRY YV RICADLEHE GEREELHIE-127~20) LU
LD RSSHEDTNAREZITHARF ¥ UHERY X MIRREINFET,

e T[AddressFilter] 2Fzv4935%&. BD7 FLRIZKD T ILANEMIZHY FT,
RUS—FEIT4—)LK (THFRX MRy I XA DEMN"000000"DHE . OUI (Organizationally
Unique Identifier) 7 4 —JL K (TFR ARV I RER) D—FT 57 FLRAZFEDTNA RFZITHARF ¥
ZUTHRRY R MIRREINET,

RUS—EB T 4 —)L FOEHA"000000" LN DIFE. EE L7 FL XA "White List" [CEfFSh, =
ZIZT7 FLRAB—HT BT/NA REFANY X FZRFTSNET,

OUlZ1—JL K —\
Filter :

[v] Non-Connectable Advertising (V] RSSI (dBm) -60 (V] Address 749050 | - (000000

RUE—EEBI4—ILF /

6-22 T4 ILAEKRRE
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6.24 R¥X Y= JFE - FILE
[PSTART] RAVEI VI TBERFTYZUODHIBENET, [ESTOP] REVEI UV ITBE
FEIELES,

P START| [l STOP

6-23 R¥ ¥ ZUTBR - BIEARE Y

AEXv VT %#RRTHE. RHELE=7 RNAZ A4 HFDO—EAH Scanning Result] ') X FZRFREINET,
FRERAALA XA RT—2ERTTBICIE. REARDTNAREZ TV Y9I LTT ENZL XA+
T—ARTI4 2V FOEREET,

Filter :
Non-Connectable Advertising RSSI (dBm) |-60 Address 749050 | - (000000
Scanning Result :
Device Addr PHY Addr Type = Device Name RSSI Latest Reception Time
749050-009558  |1M Public LE_MCU_EVB #53 -52 19/11/15 16:34:25:153
749050-0089559  |1M Public LE_MCU_EVE #50 -57 19/11/15 16:34:27:126

6-24 REX ¥ _UUHERRTE
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6.25 FZKEKNEALA XAV FT—EDRE
BRENFE=TNNARADT ENEBLZA D RTF—R (FENRNBAL DG LIR—F) 27 ENZA XA+
F—ARTEIL 2V EIIZRRTLET,

QL 749050-003558: LE_MCU_EVE #53 bod
Handle PHY Data Type AD Type Time Data
00 M Advertising Local Name 20:28:53:855 [LE_MCU_EVB #53
oo ™ Advertising URI 20:28:53:862 |https:/fwwwi.renesas.com/products/microcontrollers-microprocessors/mo html
oo ™M Advertising Mfr. Spec Data 20:28:53:862 |The RX Family consists of 32-bit microcontrollers that realize both high

performance and low power consumption with max. 5.8 CoreMark/MHz and
miax. 44.8 CoreMark/mA.

03 ™ Advertising URI 20:28:53:737 |https:/fwww.bluetooth.com/specifications/bluetooth-core-specification/

03 ™ Advertising URI 20:28:53:743 |https/fwww.bluetooth.com/specifications/working-groups/

03 M Advertising URI 20:28:53:743 |https://www.bluetooth.com/specifications/assigned-numbers/

oo M Periodic URI 20:28:54:872 |https:/fwww.renesas.com/products/microcontrollers-microprocessors/me/re-

features.html

oo M Periodic Mfr. Spec Data 20:28:54:879 |Higher microcontroller performance. At the same time, energy saving and
langer battery life is also needed, so lower power consumption is also
demanded. The RX core continues to evolve even further to meet these

demands.
01 Coded Scan Response  [URI 20:28:52:673 |https://www.bluetooth.com/about-us/our-history/
01 Coded Scan Response  |Mfr Spec Data 20:28:52:678 |Blustooth celebrates 20 years of innovation. Membership at the 5IG hits

35,000 companies, The 51G launches new test facility programs (BQTF &
BQRF) to ensure high quality testing senvices for members.

01 Coded Scan Response  [Mfr. Spec Data 20:28:52:788 [The S5IG initiates market research program and releases 2018 Bluetooth

Market Update report. Major SIG events experience record attendance,

including Bluetooth Asia and the Working Group Summit.

FF ™ Advertising URI 20:28:53:950 |https://bit.ly/2XTADPf

FF M Scan Response Mfr. Spec Data 20:28:53:960 |Radio Versions

X 6-25 7 RNEA XAV TF—ERTI42VED

T RNNEA XA bT—%(E, AD Structure BRI TY R FRERSNFT, FURMORTEBFILUTODE
sYTI,
e Handle
HRT7 FNEA U T T—2MIBE. /'Y FILES ('00"~"03") ARFRENET, LAYV—F KnN4g A
CSUTDIGA. "FF NRREhET,

e PHY
T—72 %Z{E L1 PHY O1E$R "IM"/"Coded" #&XRRLFT,
e Data Type

T RN A A FNEEBIRICRIEL=7 /N2 4 XA FT—4I1 "Advertising". RF v A SDERIC
5 CTT7 FNNE A PNZEIRIZHEIE L =T —4 L "Scan Response". BEI7 KINN2 A4 U THIELT-
F—4A % "Periodic" ZRTLET,

e AD Type
FRENRAADOUGT—R34TH#RRTLET, AY—ILTIL, "Local Name"/ "URI" / "Mfr. Spec Data"
=XTLET,

e Time
SYMBMNTRERRNERTLET,
e Data

AD Data #&RxLF9, RRABEH I — FIX Ascii Aa— FDH T,
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7. T—RBEMEFITMT S
AETIE, MCU #EA L1186 - T— 2 BIEMEEICOVTRIRLETS,

7.1 Y—EXREH

F—ABEY—IIZ, HBD TRIL—Ty bH—ER] 2F>TCTF—2BEFTIETRIL—TY +%
BELET., TRIL—Ty rH—ER] [F, —N\— (T—E2BEAL—TY—I) flIT. UTOEBYTE
EIhTWHWEYS,

CUSTOM SERVICE
UUID: 9CEF3D10-7FAB-49DC-AB89-762C9079FE96
Name: Renesas Throughput Service
PRIMARY SERVICE
CUSTOM CHARACTERISTIC
UUID: 9CEF3D11-7FAB-49DC-AB89-762C9079FE96

Name: Throughput Data 1 Characteristic

Properties: Write / Write Without Response
CUSTOM CHARACTERISTIC
UUID: 9CEF3D12-7FAB-49DC-AB89-762C9079FE96

Name: Throughput Data 2 Characteristic

Properties: Indicate / Notify
Descriptors:

Client Characteristic Configuration
UUID: 0x2920

[E] 95470k (T—2BEYXRI—Y—I) fITIE, Y—N\—TFT NS REEHRICH—ERDIEFR%
TOWET, TOHE, TAL—Ty brH—ER] BARONSBEDH. T—E2BIET 1V FIIER
IW—Ty FRIEY s Y RYIcIYEDLY ET,

R0O1AN4554JJ0107 Rev.1.07 Page 39 of 77



Bluetooth LE MCU Bluetooth Test Tool Suite {EEiBAE

72 AIX—FI7ARETRIL—Ty FFBIET S
AETIE. MCU T. Bluetooth5 A Y— b I+ 2 ET—2BEZTSFIBIZOVWTEHBALET,

Y—I)LZ UF¥—([ZT [DataComm Slave] #ERL T, T—2BEAL—TY—/ILZEEFHLFET, 3.3
IZEEEHDFIETEVB ZHEHRE L TLEE0L,

[F] RIL—T v FRIEZEBIET BHITL8F-Y ., 42125880 APl - A R hOS KRR - HAO#EEE OFF IZ
LTY—ILOMNEBERZEECLTLESL,

B Bluetooth Test Tool Suite (BTTS) Ne.1 COM4: 749050-009558 - ul e
COM4 : USB Serial Port (COM4) 2000000 bps e
Connection Status RENESAS

Advertiser Setup

P> START| W STOP :C"Ex';'a' xo.azs = 1525 msec LocalName| LE-EVB ATT_MTU| 247 ~ | octets
® No Pairing Paired Device

_\ Pairin —r— — e ———————
2 BD Address

[ mmnotset * mMTMset |

l I/O Capability  Keyboard / Display I

l IRK IW2C07866982DBBF4SBE9657ECOC65449| l

Initiate ON

* Public / Static Address
Private Add

Address | 000000 | - | 00000

Privacy Resolvable Private Address (RPA)

[ | Def PHY Setting complete.

71 TABEVAVFY (RL—T)

721 T EN2A4USHE (MCU D

RBAIZ. MCUDNST NI A DT %#T5-0DEEELET, [Advertiser Setupl ¥R Tnterval
(HEX)] & U TLocal Name] #RELET .

Advertiser Setup

> START| W STOP ::t:;‘)’a' [ F4 |x0625= 1525 msec| |LocalName | LE-EVB

7-2 T RN DUTEERT

lNnterval (HEX)] DTFR MRV I RIZ, FENREZALA DG4 3—NILEREBBEAALET, AAIL16
EHTITWET, ANZETS5E. TFRAMRY I RARICEEOREENHE SN T I0 EHTRRINE
T, ANFTEELEFIL 0x20~0x4000 TT, RESN=A V2 —NILHBRIMEE, AY—F 7+ VDA ¥+
ZUTRETEVB 2BET ADIZEHBABMMNSIBEANHY ET,

Local Name] DTHFRX FRY I RIZ, 7 ENFAFDTNA REMERELET, CCITAALETH
ARTF—EARRT—FITAVDRFY U5z THSEL] ELTERSAETS,

BT, BERICAT—F I+ VEIILZITANS ATT MTUDEXRIEZ TILFI A Z1—TEIRLE
T, 23~247T DEZTFRAMRY I RIZEEAAT S EHLAHETT, AL—TRIIFZOA=Z2—THEL
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f-iEE. A<w— k74 UM 5D Exchange MTU Request TZ{EL 1= ATT_MTU 4 XZLEEL T, /h&
L5 % Exchange MTU Response TIt& LE T,

ATT_MTU| 247 ~ | octets

7-3 ATT_MTU &%

BEEHRA-D, B 722Kk REND [PSTARTI RE2 V&V YV I LTT R4 DU #FIBLE
ED

722 RE¥Y=_2JRE - Bl (RI— 7+ V)
Bluetooth 5 3 ix A ¥ — k 7 # > T Bluetooth LE &7 T r—2avE BB L TRAF Yy U9 70 F
9, T Tlk, H& TGATTBrowser for Android] R LEBEDOHERLET,

[;X] iOS kR TGATTBrowser for iOS] IER=FEEEmMAD LELY T,

o

GATTBrowser

L/E;[IEXE] 15:80 Y;I;l @

RENESAS

7-4 GATTBrowser R ¥ = U RRTE

GATTBrowser CRRENI=EVB DT RNZ A SV EROBETa> T | 249 T L. BEET
WET, BENEITEIE, T—2BIEY1s 2 K& GATTBrowser DEEFR TN FNFNLUTDLSIZL)
UBHYET, 8. EVBDT7 KN4 S5 ZEaEMIzELELET,
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Bluetooth Test Tool Suite #&/EzHBAE

Bluetooth Test Tool Suite (BTTS) No.1  COM4 : 749050-00955B

File | View | Help

749050-005540

Disconnect
Connection — Pairing
Pairil
Status [ Connection | ng [ NoPairing | Prcedie [ None | RENESAS
Current connection settings
Current Tx: 1M Connection Current
375 247 tets
PHY Rx:1M Interval fmeec ATT_MTU oce
RF Setting
i Connection
Set Transmit . . 25 = 1

[set | Power | Middle (0 dBm) * | PHY M b/s Interval(HEX) x125=  37.5 msec

} START| Wl 510 [+ Automatic start when received.

Data Send

NoSend *  ® Indication O Notification

Pattern Ascending *

100 01 02 03 04 05 06 07 08 09 0A OB OC OD OE OF 10 111213 1415

16 1718 19 1A 1B 1C 1D 1E 1F 20 21 22 23 24 25 26 27 28 29 2A 2B 2C

12D 2E 2F 30 3132 33 34 35 36 37 38 39 3A 3B 3C 3D 3E 3F 40 4142

|43 44 45 46 47 48 49 4A 4B 4C 4D 4E 4F 50 5152 53 54 55 56 57

Data Receive

oo

Pocedure[ ] T byte

Pattern : Packet Size E byte [ View
Tx: 0 kb/s
Throughput " 0 kbfs

75 RW—Ty FBIED 42 Ry (RL—7T)

17:41 8§ @

€  Services

LE-EVB
74:90:50:00:55:40
Status: CONNECTED
NOT BONDED

DISCONNECT

¥ 0100%

H

Yual

-48

Renesas Throughput Service

Throughput Data 1 Characteristic
Properties: Write Without Response Write

Throughput Data 2 Characteristic
Properties: Notify Indicate

RENESAS

7-6 EfEEmE (GATTBrowser)
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Page 42 of 77



Bluetooth LE MCU Bluetooth Test Tool Suite #E{Fz#BAE

7.2.3 Notification IEX{EFFAIERE (R¥— kT4 )

k. GATTBrowser BIEIZR R SN TLY% "Throughput Data 2 Characteristic” 4 v 7L Ezd., ZD
# TNotification Off] %4 w 7L T INotification OnJ [ZEREZVIYEZFET, ChiZkY,. MCUMLD
Notification EEMNHFRAIINFET,

1741 8 @ * 0100%

< Characteristic DISCONNECT

LE-EVB

74:90:50:00:55:40 Yunl . "
Status: CONNECTED 48 Notification On
NOT BONDED

X

Throughput Data 2 Characteristic
9cef3d12-7fab-49dc-ab89-762c9079feg,
Properties: (0x30) Notify Indica;

Notification Off Hex <

Descriptors

name: Client Characteristic Configuration

uuid: 00002902-0000-1000-8000-00805f9b34fb:
properties: 0

value: 00 00

RENESAS

7-7 Characteristic 2 {EE

7.2.4 Notification 1X{EBAA (MCU 4al)
XY — bk 7+ >IT Notification DRI Z{To=5. RAIL—T v FRIET 1 >~ FOAIOBREZTWNED,

7.2.4.1 RFE&E (MCU )

[RF Setting] #KW® [Transmit Power] TRF DEE/NT—%. [PHY] THEBTOT— R EEREZE
BRELET, EE/XT—IL MTransmit Power] D F)LE D2 A =21 —T Low.~Middle (#)#A{E) .~High %
BRLTUYEBZET, @EREE. TPHY] OTILE D AZ2—T2M 1M (#1#1fE) ~Long
Range(500k).”Long Range(125k)Z#iIRL TUIYEZ F T,

RF Setting
: Connection
SaL :’:x:’r““ Middle (0 dBm) ¥ PHY Mb/s v ,mem,(HEX)H-ZS = 37.5 msec
7-8 RFE®RE (AL—THIDEE)
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[(£] TPHY] OFILE D A=a1— TlLongRangel TEIRT Ha—T 41 5 AF—L (500k / 125K)
. O—HIIBIDEEERETT, VE— FMEIDEEEEZO—HIILEITESNY FEA,

7242 Ay arA U8 —/NLERE (MCU )

[Connection Interval (HEX)] DT F A PR SR TaARI L avA U 3—NILREZITVET., ADER
16 EHTITVWET, ABNETSE. TFAMRY I RBAIZEBROBZREBMNTHE SN T 10 EHTRRSH
F9 ., ANTTHEAEEFIL 0x6~0xC80 &2 Y £,

RF Setting

; Connection
Set Transmit [ . - : vl =
Power | Middle (0dBm) ¥ | PHY| = 2Mb/s ~: || Interval(HEX) [ Jxas 7.5 msec

7-9 AR avA B —INILERE

EFREEEToLRIC. ZRICHD Setl REAVEV VI THERENRBMEINET, ZENRBS
hd&. EEIZH S ICurrent connection settings] ICERERNBRRRINET, CNIERIT—+bTA &
MCU I THEMEZT Y EDLELERNRRIENET, MCUBIDERENLT LIRBREIND EERY =t
Ao

Current connection settings

Current Tx : 2M Connection 75 msec Current 23 octets
PHY Rx:2M Interval ’ ATT_MTU

7-10 HERBRERERET (RT— F T+ UXtRAE)

[£] R<— b7+ 2fIAS Long Range IZHE L TULVE LGS, 2M PHY [SLATIY BH S WETEEMEA H
YEI,

[Data Send] BN FTILEH 2 A=2—T ISend] #FBIRL. T—HEEBRBIRS A RE2 N
Notification] [T > TS E#MHEAL-5. PSTART)] R2 %5 ) v LTMCUMNLD
Notification E#HEE %R LE T,

= START| W STOP Automatic start when

Data Send
i send ~ | O Indication |® Notification

7-11 Notification s&E#51% {5 BHtE
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725 RJ)L—T v FEEZE (MCU fl)

[PSTART] REAVEI VI TBE RAIL—TYy FAED 142 FORBIZEERIL—Ty FRRTSH
T, 1BWTELIZRIL—Ty MERTOY bENFET, BRAZERIL—T Y ME., FENZERIL—Ty
MEZERLET, VI I7RTTEHICIE. FRFORIL—Ty MEATEFR FRESNET, [ESTOP] K%
DEIYHTDHE, T—HREERELELET,

Tx: 78.568 kbps

Throughput Ry - 0 s

7-12 A)L—Tw FRE (RL—TD

[(X] GATTBrowser NEEL TWARIY—F 742D TA FIILRE v I DEREIZK > TIX, Exchange
MTU Request AEITENT . ATT_MTU H4 XATIT4IL ME (23) DEFBRIEEZITS Z&0H
Y., F0FEIE. BRAIL—Tyv rL—rEEOMEEA,
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7.3 MCUXRTARIL—Tw +FZHIET S
ARETIEZ, EVBZ 2 8 ERALTT—2EELTOBSDOFIEEHALET,

Y— LS5 F¥—IZT Data Comm Master] & lData Comm Slave] Z&IRLT. T—H2BIETRSE—
Y—ILET—ABEAL—TY—ILERELET, E£BIE. 3.3 ICRHDFIBETENENEVB Z#E#HKL T

(S,

[F] RIL—Tv FRIEZERET AITL8F-Y, 4.2.1 IZEREHED APl - 1 R FOSRTE - HAOKEEE OFF (C
LTY—ILOMNEBERZEECLTLESLY,

BT Bluetooth Test Tool Suite (BTTS) No.1 COM4: 749050-009558

File View Help

COMA4 : USB Serial Port (COM4) 2000000 U Close
Connection Status LENESAS

Advertiser Setup

- START) W STOP :::;‘n;alx().ﬁzsz 1525 msec  Local Name |  LE-EVB ATT MTU| 247 | octets

® No Pairing

Paired Device

BD Address EncKeySize

O Pairing

I MITM notset  ® MITM set I

| 1/Q Capability  Keybeard / Display I

| IRK |12C07866982DBBF4SBE9657ECOC65449I l

Initiate ON

* Public / Static Address
Private Address

Privacy Resolvable Private Address (RPA)

[ | DefPHY Setting complete.

7-13 T—A@EEI14VED (RL—T)

T Bluctooth Test Tool Suite (BTTS) No.1 COMS : 742050-005540

- a had
File || View | Help
COMS : USB Serial Port (COMS) 2000000 T Close
Connection Status RENESAS
Scanner Setup Scan Result

X Address Filter | 749050 - [ 000000
bSTART Scan Int(HEX) % 0.625 = 60 msec (Only Connectable Device)
. BD Address
MW STOP | Scan Win(HEX) x0.625= 30 msec

[SupervisionTimeoul(HEX)l 12C_|x10= 3000 msec ]

‘fg:' No Pairing
) Pairing

[ wMnotset © mmser |

| 1/Q Capability  Keyboard / Display l
| IRK I?TESAEZBAE0224F(F9T9E72AFD8AD9SBI | Paired Device

BD Adcress | Auth | Parmode EncKeysie] Action
! Initiate ON

® Public / Static Address
Private Address
[ Address

Privacy Resolvable Private Address (RPA)

[ | Def PHY Setting complete.

7-14 T—HRBEI4VEFY (RRE—)
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731 FENZADUOHE (RL—J4)
B, T—RBEID4VEFY (AL—T) TZENEA DU ET5-0DKREFLET,

lAdvertiser Setup] #R® lnterval (HEX)] & U lLocal Name] DEBREZAHALET,

Advertiser Setup 1

:{I}]-ITEEXH]EI x0.625 = 152.5 msec| |Local Name LE-EVB

7-15 7 RNBA DU TERERT

Mnterval (HEX)] DTFR MRV VRIS, PRENFZA DTG4 03 —NILEEEEAALET, ANIL 16
HEHTITVWET, ANZETSE. TFRAMRY IV RABRIZEBOREBENTESINT 10 EHTRTRINE
9. ANTAIEEGEB L 0x20~0x4000 TY, BESNTzA V2 —/NILHARWVEE., YRZ—flIORFv=>
JREETRET HDICHBNINDIIGELHY EFT,

lLocal Namel DTFHFR LRV I RIZ, FRNEBAHFDTNA REMEHRELET, CZICAALETH
APT—ENTREI—BIORF YU THRIC THHRE] ELTRRINET,

BT, BHERICIRZ—AINSZFAND ATT MTUDRXKIEZ TILE O A1 —TEIRLET, 23

~247T DEFET XA P RY I RICEEANT S LLAETT, AL—TREIXZDA =2 —THRELE
&, TR —flH 5D Exchange MTU Request T2{5 L1z ATT_MTU 44 XELEE LT, MNEWVAZE

Exchange MTU Response Ti& LET,

ATT_MTU 247 ~  octets

7-16 ATT_MTU % %E

BREERZI=G, 7-15 I2RRENSB PSTART] REZVE D VI LTT RNEZA UG ERIBLE
¥,

732 RE¥YZUJRE - BE (X2

T—RBEY1 2K (YRXA—) T, [ScannerSetupl #BHE® lScan Int((HEX)] TFR Ry o RIZ
AFx v oA A—NILEREEE. [Scan WIn(HEX)] T¥R PRV I RICRF v U4V ROREEEARN
LET., ANIEFNREFN 16 ETITL, ANLEENSHEINIREENERIZRTEINETT, ANTARE
& (X Ox4~0XFFFF T9,

Scanner Setup
’ sTARTI Scan Int(HEX) x 0.625 = 60 msec
M STOP| Scan Wm{HEX}l | x 0.625 = 30 msec

7-17 A¥X ¥ FHRE
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F 7= TSuper vision Timeout (HEX)] TERAEIHONIZEHET HODR—IN—EDIVFA LTI+
EEHRELET. ANF L6 ETITL, ANEISHESNSIEEENBRICRIINET ., ANTTEEEEH
¥ OXxA~0xC80 TY,

[ Super vision Timeout(HEX) | 12C |x10 = 3000 msec ]

7-18 R—N—EY3VEA LTI NEE

BOWTRIF Y UIHBEDITANEAERELET . RX YU JHRERICIIERUREL T RANZ A FOHR
TIT BTN ERERAIATWVET M., FIZ TAddress Filter] ZF v 9 935&E. BDF7RKLRIZELED
TAINEADNERZHBYEST, RUF—BEI—ILE (TR FRyS ZEA) DOEA"000000"DIEE .
OUl Z4—ILK (TFRA LRI RER) N—HHTE537 FLRZEDTNARAEFTHARFY TR R
MIRREINET, AUFT—BET 4 —)L KOFEA"000000" LN DIHE. FEE LI=7 FLAA "White List"
&I, BLICT FLABN—HT 5T\ REITNY R MIRRTEINET, FERATERFYF=U5L
7=B2M BD 7 KL AN T749050-XXXXXX] XXXXXX [FIEEDT KL R) [2—HTB7 KNEZALHEFMN
RERINFET,

Oul Z4—JLF RNA—EBI4—JLF

Address Filter | 749050 - [ 000000]

7-19 Address Filter %%

BEEHRAD, B 7-17(Z5RT [PSTART] K2V ZE IV V9 I LTREY U 2FBLES . XF v
—VUULERREIT—2EEY1 VR (RRE—) OEAID TScan Result (Only Connectable Device) |
[CRREINFET,

Scan Result
Address Filt .
(Only Connectable Device) ress Fifter | 749050 005540

BD Address Device Name
749050-005540 LE-EVB

720 RX ¥ ZUOHERRT
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AFXF v ZUJRRICRTENEH/ERBEZLI ITNI V00T 5L, RS- oz LES . #
OIS e, T—2REVAVFY (RL—T) BLUT—2BEV4VFY (RRE—) [, ThE
NAL—Ty FRIED 4V FICIYBDLYET, AL—TRIDT FNRNFAL DT ETRI—BIDRF v =

COEBEIZEBMICELELET, . COERBT. XA L—JEIO Notification] .

X, TR —fIH o BEMICEFAICERESNTUVETS,

lNndication] =&

R Bluetooth Test Tool Suite (BTTS) No.1  COMA : 749050-009558
File | View | Help

749050-005540 Disconnect
= 5 " =
e [ Connection ] Pairing No Pairing Palnng None ] RENESAS
Current ion settings
Current Tx : 1M Connection Current
PHY  Rx:1M [t D EEE AT My 23 octets
RF Setting
- Connection
Set Transmit | . . -
Power | Middle (0 dBm) ~ | PHY M b/s Interval(HEX) b= SiEanmE
b START| | Wl STOP Automatic start when received.
Data Send
Send | (O lIndication (© Notification
Pattern Ascending
00 01 02 03 04 05 06 07 08 09 OA 0B 0C OD OE OF 10 111213 14 15
16
Data Receive
Receive
Procedure I e I Total Size I 0 ] byte
Pattern IZ' Packet Size Izl byte [ View
Tc: 0 kb/s
- TS By 0 kb

721 RL—Ty FBIED 4V FY (RL—T)

mBluemmhles( Tool Suite (BTTS) No.1  COMS : 749050-005540
File | View | Help

749050-009558 Disconnect

C o = Pairing

Pairing

Serns [ connection ] g No Pairing i — None ] RENESAS

Current settings

Current Tx: 1M Connection Current

375 23 tets
PHY  Rx:1M Interval mese ATT.MTU octe
5 = -
RF Setting [Ce]xtas= 375 msec
Set Tt Interval(HEX)
Middle (0 dBm) v | PHY 1M b/s i

ATT_MTU 23 ~ octets

»START W STOP| Automatic start when received.
Data Send

NoSend * @ Write (O Write without response

Pattern  Ascending

00 0102 03 04 05 06 07 08 09 DA 0B 0C 0D OE OF 10 1112 '\31415I
16

Data Receive

Total Size

Pattern IZI Packet Size EI byte [ View
Tx: 0 k b/s
Throughput Rx:

_:| 0 kb/s

7-22 AUV—TFY FRIED4VEFDY (RRE—)
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733 RFERE-ARI a4 VZ—NLEE (RL—TH)

BHESEILILIZS. AL—TY FAIED 1> K (RL—T) @ IRF Setting] #A® Transmit
Power] TRF DQ#EE/NT—%, [PHY] TYERTOT— A GEREEZRELFT, EENNT—&
[Transmit Power] D FILE ™ > A =2 —T Low./Middle (¥)HA{E) “High ZRIRLTUNYBEZFT, &
REE., TPHY] OFTNLEFHA=2—T2M/1IM (#H#fE) ~Long Range(500k)~Long Range(125k) %
EBRLTUYEZFET,

F71=. [Connection Interval (HEX)] OTFRX ARV I RXTIARY I VAVE—NILEEEITVET,
ANEIX 16 EHTHTWET, ANEFTSE. TFRMRY Y RGRICEBEOHRTEENEGEINT 10 #H
TRERSINEY . ANETRRGEREIT 0x6~0xC80 &% Y FET,

REZEIToLRIC, ERIZHD TSet] REVEV I VI T HERENARBREINET,

RF Setting
f Connection
Set Transmit . v : ol =
Power | Middle(0dBm) v | PHY  2Mb/s . | Interval(HEX) [ lxzs 7.5 msec

7-23 RAL—JHIRF&BE

734 RFEEE-IRIavA VR —/NLEE - ATT_ MTU BRE (X2 —4)

AN—Ty FRIED 4V KFY (RRA—) Tld, AL—JHIERHDO RFEE. a9 arA 082 —Nn
JVERTEIZMA T, ATT. MTUDIEZRET D ENTEET, Z ZTHRELEEMNR L—THIIZ Exchange
MTU Request TEEENFET, AL—TRIEER SN ATT MTUDEELE O—HILD ATT_MTU DR EIE
LB L T, /hNEULVA % Exchange MTU Response TIHELET ., CHITKYMAD ATT_MTU DIEAR
EINFET,

REZIToLRIC, ERIZHD TSet] REVEV I VI THEREARBREINET,

RF Setting B |I| x125= 7.5 msec

: Interval(HEX)
Transmit [\ il (0 dBm) v | PHY 2M b/s v

Power ATT_MTU 247 *  octets

7-24 T AA—l| RF &RE

CDEE, IRE— - AL—THTEREDORT VI —2a UAEREIN, TOHRMN, v X5 —f] - X
L—JRIEIZ, D0 > FOLEEIZHS [Current connection settings] IZRRFENET,

Current connection settings

Current Tx : 2M Connection 75 msec Current 247 octets

PHY Rx: 2M Interval ATT_MTU

7-25 EMGERTEIKERT (MCU *RAEF)

R0O1AN4554JJ0107 Rev.1.07 Page 50 of 77




Bluetooth LE MCU Bluetooth Test Tool Suite #E{Fz#BAE

BHIN=ATT MTU BIZEHET, ZEFEDT—E2EAEHLYET, YXE2—fl - AL—TENED
MData Send] BADEET—FTFACORTIVEHF INET,

b START| | [l STOP Automatic start when received.
- Data Send
Send *~ ) Indication ® Notification

Pattern| Ascending *

0010203040506 0708090A0BOCODDEOFT0 1112131415
1617 18 19 1ATB1C 1D TE1F 20 21 22 23 24 25 26 27 28 29 2A 2B 2C

2D 2E2F 30313233 3435363738393A3B3C3D3E3F404142
344 45 46 47 48 49 4A 4B 4C 4D 4E 4F 50 51 52 53 54 55 56 57

7-26 FEET—RATHFRRRT (RL—TAIRFRH)
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7.3.5 Notification E{ERIL—TF v FEIFE (RL—TH])

2 L—JIH 5D Notification EIED A IL— Ty FZAIET AFIEZHBALET,

BWIZ. AL—TFY FRIED 4V KD (RAH—) 2T, [lDataSend] #RDTILEFH A=21—T
NoSend] #&IRLZEIT., ThickY, RIL—Ty FAIEICELIRZ—I LT —E2EEEZTHHEVERTE
IZHYET, RAL—TIIF, RIL—Ty FRIED4 VD (RL—7) (2T ISend] #FRLFET,

Data Send -

Mo Send *~
Mo Send
Send

7-27 TREETLE I AZa—

< X4 —{8T TAutomatic start when received] Fx v RV RIZFTIINA-SDTWSI EEHEEL
TLFEELY,

Automatic start when received.

7-28 RERBIFBFIVIRYIR (FRE2—{)

AL—TJAINS T—2£EXMIBELET, [DataSend] BARD. T—REERBRNBIRS CARE UM
Notification] 2> TWAZ EFHELT IPSTARTI K2 >%H 1)y o LET,

) Indication |® MNotification

7-29 T—AZEFHERS OARE S (AL—TAD
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A L—TJfIM 5 Notification 7—42 DEEMFIBEEIN D E. TRAZ—AlIZRX L—TH 50D Notification 7—
BEZHTTEIMNICRIL—Ty MAEMIBRBEIN, YREZ— - AL—TWADRIL—Ty FBIED 4V K
DEBIZZAIIL—Ty MEBRARTEINET, L TELIZRIL—Ty MENTOY FEhFET, FENEER
IW—"Tw ME. FEEPZERIL—TY MEZRLET, VI I7RTTHIC. ZRFORIL—T v MENTFHFR
FRERSNFET,

Tx: 1037.4 kbps X 0 k bps

Tx:
Throughput
9NPUY Ry : 0  kbps Throughput o . 903776 kbps

7-30 R)—Tw h&RRfl (£ : AL—T@ H: 7X2—fl)

[;X] RIL—T v FIEED® Bluetooth  Wi-Fi D EBBEEDHEICLYRELLZWNMGELAHY T,
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7.3.6  Write without response #E{E X JIL—TF v FBIE (X% —{)

< R4 —flH 5 D Write without response EED X IL—T v b EBRIET HFIEZHBALET,

&N, AN—Ty FAIED 14V KD (AL—7T) 2T, [lDataSend] AN TILEH U AZ21—T
NoSend] #BIRLFET., ChITkY., RIL—TY FEIEICELAL—ThbDT—2EEZTHENE
FITHYFET, TRE2—fllE. A)L—T vy FAIED 4> FY (XXH—) IZT ISend] ZERLFET,

Data Send -

Mo Send *~
Mo Send
Send

731 TAEETLEI A a—

R L—JfIT TAutomatic start when received] FT v R YT RIZFTVvINA-SDTWNWB I EEZFEEL
TLIEELY,

Automatic start when received.

7-32 ZERBBFRAKFzVIRYIR (AL—T)

YRAA—PIMbT—REEZBBLET, [DataSend] BB, T—H2FEERIERS OARE UM
M'Write without response] (2> TWAH I & #HEL T IPSTARTI R VEV Y v LET,

) Write | ® Write without responsel

7-33 TAREEIBRS OARE Y (X5 —D)
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< R4 —flH 5 Write without response T—42 DEENRIEIN D E. RAL—TRIIET R 2 —H 5D Write
without response T—4 22T THEIMIZRIL—T v FAIEABIIEES N, YRE2— - AL—THRADRIL—
Ty FAED 4 FODERICRIL—Ty MERIRFRSNET, 1 TLICRIL—Ty MELATOY LS
hET, BRAZERIL—Ty ME. FIRPZERIL—Ty MEZRLET, VS ITRTTHIC. ZRFDOR
L=y MENTHFR FRTREINET,

Tx: 0 k bps Tx: 7904 kbps

Throughput oy 743712 kbps Throughput g, . 0 kbps

7-34 Z)—Ty bRRB (£ AL—T@ H:TR42—{)

(] R)—T v FEREDD Bluetooth X Wi-Fi EDEFBEEDEZERICEYRELLBWMEGENHY FT,
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7.4 RT7YUT%ETS
ARETIL. Bluetooth #38DRT7 Y T2 DWTHEHELET,

741 ARR—bITHERTYY

AETIE, MCU (RL—7T) ERR— b4y (RARE—) &RTYVTITBHFEIEICOVNTHBALE
TO

[;£] Bluetooth 4.1 LIBID/NA—2 3> £ L <& TLE Secure Connections] EXRIENDAT— T+ > &3
FBLTR7Y UG EETTSE lTlegacy Pairingl 1I2&2R7 Y VT FIBAEITENET,

Y—ILZUF¥—IZT DataComm Slave] Z#ERL T, T—2BEAL—TY—/ILZEBHLFET, 3.3
IZEEEDFIETEVB ZHEm LTS,

w Bluetooth Test Tool Suite (BTTS) No.1 COM4: 749050-009558

- O x
File | View | Help
Bl COM4 : USB Serial Port (COM4) 2000000 WY Close

Connection Status RENESAS

Advertiser Setup

P START| W sTOP '('::Ex';’a'xo.szs - 1525 msec LocalName| LE-EVB ATT_MTU 247 * | octets

@® No Pairing
) Pairing

Paired Device

BD Address EncKeySize

[ MTMnotset  MiTMset |

I I/O Capability  Keyboard / Display I

l IRK |12C07866982DBBFASBEQESS?E(OCBS‘MQI I

Initiate ON

® Public / Static Address

[ Privacy Resolvable Private Address (RPA)

[ | DefPHY Setting complete.

7-35 T—A@EEI4VEY (RL—T)

o EVB#E#&RIC, [TPairing] SCAREVEFI VI LTRTIYIVITETIREICLET,
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e MITM (Man In The Middle) BT >3 >DFX - BHEHRELFET, AHITIE TMITMset] 527K
AVEFIvILTMIMTATI L avEBDIZLET,

) MITM not set  |® MITM set I

7-37 MITM &5

e /O Capability # TILEF I A =2 —THRELFT . AHITIE TKeyboard / Display] Z#:ERLFET .

I/O Capability | Keyboard / Display ~

Mo Input / No Cutput
Display Yes / No

Display Only
_| CSRK
8877 Keyboard Only

) Mon Bondah Keyboard / Display

7-38 1/O Capability X E
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MCU &£ERT—hr 7+ VOO EF2 ) T4 5ERlIE. WAD TMITM] & T1/O Capability] OFEEMNS. *
7-1ICRIADY I TRESINET, A¥— k T+ 2D I/0 Capability [(£18% TKeyboard Display] &7 Y F
ER

®71 X2 TABIRERD VY
® 'MITM] FB57%5 < 3> & TI/O Capability |

Initiator
Responder MITM Set MITM Not Set
MITM Set IO Capabilities Table S8 10 Capabilities Table £
MITM Not Set IO Capabilities Table S Just Works
@10 Capabilities Table
Initiator
Responder DisplayOnly Display YesNo KeyboardOnly Nolnput NoOutput Keyboard Display
DisplayOnly Just Works Just Works Passkey Entry Just Works Passkey Entry
Display YesNo Just Works (Jqst Works)‘ Passkey Entry Just Works (Pas_skey E”“Y)
Numeric Comparison Numeric Comparison
KeyboardOnly Passkey Entry Passkey Entry Passkey Entry Just Works Passkey Entry
Nolnput NoOutput Just Works Just Works Just Works Just Works Just Works
. (Passkey Entry) (Passkey Entry)
Keyboard Display Passkey Entry Numeric Comparison Passkey Entry Just Works Numeric Comparison

[;X] ()IE LE Legacy Pairing D54 D ENE

o R7YUGTX—%#FHELZEFT ., IRK(Identity Resolving Key)TF R b7Rw 49 X[ 16 #EE T 16 /31 +D
A—ILEOLUNDEEDF—FRELET, BTTS (L. #)[E EVB #EHEFC, Bluetooth 7B FaJLR
249 M API (R_BLE_VS_GetRand) Z#FRA L TEM LIz 16 /N1 FDELBZERELET, RELXEFET
B15AF. TIRK) SR (K 7-39 OEHERN) 2009 I LET,

:IRK:|12C07866982DB8F45BE965TECOCE5449

7-39 R7YUTX—DHTE

o RFZYVGYHIRMEFTIA (AT —4—) DhESHERTELET, YREA—AIMSRTYLY
JOIRXMETSON—MAZDO T, lhitateON] Fx v IRy ZADFz v E54LET,
[FE] IOSAIY—FI7AVIERTFTYUGTVIIRMEFTVWERA, I0S AT— 7+ >DIFEIE TNnitiate
ON] FxvIRYIRIZFI VI EANTLESLY,

[ Cljinitiate ON

7-40 A= IT—bEE
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o ZRICBD 7 FLRADERES OARE VTHRELFEFT . AHITIE MPublic/ Static Address] ZFER L
£9, [Private Address] Z#EIRLIZGHEIZIE. TS5/ —FF% TPrivacy] FILF DA Za2—T
BELET, T54/82—F5IIZI% TResolvable Private Address (RPA)] & TNon-RPA] A Y ET
N, T—E2EEY—ILTIE TRPA] OHMNEIRATEETT .

| * Public / Static Address|
Private Address

Address | 000000 | - | 000000 |

Privacy Resolvable Private Address (RPA)

7-41 BD 7 FLRARERIEE

o HMEHEHKZIH. TPSTARTI RE2UEH v LTMCU (RL—T) AITT RNNEA4 DU %L
F9, Bluetooth 5 MEAY— k74> (RAA—) fAITIX, Bluetooth LE &7 T r— 3 U %i#LE)
LTRFVYZUTZEITVWEVB LR LIZERTY U ERBLED,

o R T7LITRIADYVIZH-TRT YV JREBIZAYVET, MCUBITMTM BT 2 3 UBEHE
S&. 1EIRY S l/0O Capability] I2&>2T, & 7-2 IZRITEF2UTF AR, AR— b T+ EDR
T TEELET,

® 72 BILEFX2UTAERN (RY— T4 UxtmE)

I/O Capability tXxal) T4 DER
No Input / No Output Just Works (/ —F7 9 3V)

Display Only Passkey Entry (/ARAF—KRRSF A4 7 AT ERTR)
Keyboard Only Passkey Entry (/SRF—ANF 4 7RI ERR)
Display / YesNo . . " TN C—

Keyboard / Display Numeric Comparison (¥{ELLE S 4 7 AT &RR)

R0O1AN4554JJ0107 Rev.1.07 Page 59 of 77




Bluetooth LE MCU Bluetooth Test Tool Suite #E{Fz#BAE

X)) T FERA NustWorks] DIFE., / —FI a3 TRT7YUINETLES, X)) T4
AlAY TPasskey Entry] DIFEICIE. [NRF—FFK] & [IRRF—AH] T4 T7QTHRREINFE
To NRAF—DRREINFBEIE, T4 T7OTICRTEINEZNARF—FAI—F I+ VAITAALTLES
W CDEE, RERSNBINRAF—ETHRLAY (FROLINLRE YY) TEHIMIZERSIKET, 6.
FAT7ATELEEIZIE, FALTI FETORBBNRTEINET,

Pairing Passkey ﬁmgm::m Pairing ﬁm&;g::m
(=
139556 Passkey
| OK | | Cancel |

7-42 IRARF—FRFT - NRE¥E—AAFATF7OTERT

¥ 21T 42 TNumeric Comparison] ZRAWIEEIE. LUTO MIELEER] F4 7RI NRRS
NEFT, AX— T4 & MCURATRLEARTENTWSHRIZIE TOK] K2 &I vI LTR
TOUOTNBERGESIEET, RRSNEBIENERLDIZEICIE ICancel] REVEV YV I LTRTYY
JUNBEGIESEET, HIEIL TPasskey Entry] ERBRICTRILAY (FOMILREZ YY) TEHEMIC
EREINET, RFAT7RTELEICIE. 24 L7 FETORBARTIENET,

Timeout Count

Numeric Comparison 28 sec

445977

7-43 BUELLEFEZR S A4 7 AT RTR

o RFPYIJICHKHTEHE. AN—T v FAIEV 4 EOICHIYBEDLY ., T—2BENATREICAYET,
ANW—Ty FRIEDT 4 Y FODRT—4 AKREBD Pairing Procedure] [Z1&, EHELIZRAY—F T+
VEDBTERITESN=RT7 Y VS FIE ( TLE Secure Connections] F71=1& lLegacy Pairing] ) M&RR
ENFEY,

C ti - - - Pairi .

Procedure

7-44 RT—% AKT (LE Secure Connections NDIHEH)
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BE. BIEVIBTRIC TPaired Devicel YR FEHERTHE. RT7 YT LT/ ROFEHRAEBMEN T
WEF . URMIERTY U THICRELEZEF 1) T4 BROVRTSNFET,

DA MHRIZHSD [Dell REVEV ) v I T EHIETRERTNARDRT ) VI EBREAIRT 52 EMNT
EEE

Paired Device

BD Address

AD1081-FA0ECC Yes Secure Connections 16 Del

7-45 TPaired Device] ') R F&RR

[F] BIRRLI=BE. AN— L7V EDBEGENTELCRYET, BEGEFTOICIE. AXN—FT74 Y
BITRYT o EaNE=R7YVTERFHIBRLTLESLY,
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742 MCUXETR7YLS
ARETIE, EVB #/FAEESETRT Y VI T BFIBICDONVTEHBALET,

[;(X] MCURRTRF7Y VI %EERT 5E. BERIZ TLE Secure Connections] 12&2R7 Y V45 F|EMN
FiTENFET ( TLegacy Pairing] [TKBR7 Y VI FIEEZERITENFEEA) ©

Y—I)LS5 UF ¥ —IZT Data Comm Master] & [Data Comm Slave] #ERLT. T—4BIETRE—

Y—ILET—RBERAL—TY—ILERELET, £EIR. 3.3 ICEEDFIETEFNETNEVB ##EHKL T
{FEELY,

Bluetooth Test Tool Suite (BTTS) No.1 COM4: 749050-009558

File | View | Help

n COMA4 : USB Serial Port (COM4) 2000000 bps Close
Connection Status RENESAS

Advertiser Setup

P START| W sTOP '('::x“)'a'xo.ezs = i525msec LocalName| LE-EVB ATT_MTU 247 ~ | octets

® No Pairing
O Pairing

Paired Device

BD Address EncKeySize

I MITM notset  * MITM set I

| I/O Capability  Keyboard / Display I

| IRK |12C07866982DEBF4SE[9657E(OC65449| |

Initiate ON

* Public / Static Address
Private Address

Privacy Resolvable Private Address (RPA)

[ | DefPHY Setting complete.

7-46 T—HRBEI4VEFY (RL—T)

m Bluetooth Test Tool Suite (BTTS) No.1 COMS : 749050-005540

File | View | Help

COMS : USB Serial Port (COMS) 2000000 U Close
Connection Status RENESAS
Scanner Setup Scan Result . - -
B Address Filter | 749050 000000
b START| Scan Int{HEX) % 0.625 = 60 msec (Only Connectable Device)
- BD Address
B STOP | Scan Win(HEX) x0625= 30 msec

[SupervisionTimeout(HEK)l 12C |x10= 3000 msec ]

® No Pairing
) Pairing

[ mitMnotset = mimmset |

I I/Q Capability  Keyboard / Display I

l IRK I?TESAEZBAE0224F(F919E72AFD5A0938I l Paired Device

BD Address EnceySize

| Initiate ON

* Public / Static Address
[ Private Add

Address

Privacy Resolvable Private Address (RPA)

[ | Def PHY Setting complete.

7-47 T—ARBED14VED (XRE—)
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e EVBHEHKEIZ. RRAEZ— - AL—TWA®D lParing] SCHREUEFIVvILTRTYUTET5H
EFIZLET,
) No Pairing
® Pairing
X 7-48 R7YUHHRE
s AL—TW

MITM (Man In The Middle) 779 >3 >DE - BHERELET, AFTIEIRE—
HIZT TMITM set] SPFARFUEZFcyv I LTMTIM FOTH L3V E2FHHIZLET,

) MITM not set  |® MITM set

7-49 MITM &5

I/O Capability # FTILA I A2 —THRELEFT, AHTIEITRE— - AL—TWAHIZT Keyboard /
Display] #:&RLFT,

I/O Capability | Keyboard / Display *~
Mo Input / No Qutput
Display Yes / No

Display Only
_] CSRK
8877 Keyboard Only

) Mon Bondahb | Keyboard / Display |

7-50 1/O Capability & E

MCU ®RE D2 1) 71 F&RlIE. MAD TMITM] & T1/O Capability] OFEMNS, T 7-1125RF A
CYVTRESINET,
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o TRA—-RAL—TLEHIIRT) VI F—%F/ELFT, IRK(Identity Resolving Key) T+ R kRv I X
216 HEH T 16 /31 FOA—LEOUSNDEEDF—FH/ELET . BTTS I&. #)[E EVB HEHFIZ.
Bluetooth 7O 3 JLRA A v 4o D APl (R_BLE_VS GetRand) ##H L TER LT 16 /31 FDE S EH

ELEY. REZEXET H5EIE. TIRK) SX)L (B 7-51 OBHERR) 20y I LFET,

IRK:|12C07866982DB8F45BE9657ECOCE5449

751 R7YUTX—DHRE

R7YIGVIGIZRANEFTSBA A= —43—) I, RPYVGYH IR EHDA (LRKRY
H—) hZB/ELEFT, KHITIE, —BHEI—XH5—XIZEHLET. ¥XA2—IT Tnitiate ONJ

FzvIRYIDRIZFIVvIEANAZOI—4E—¢EL, AL—TRITFzvIZHLLARARUE—¢
LET,

Initiate ON

7-52 A= I—FERTE (YA4S—fAl: ON., R L—TJl : OFF)

o REBIZCBD 7 FLRADERHES CARIVTHRELET . AFITIEIRZ—+ AL—TWAT lPublic/
Static Address] #&IRLE I, [Private Address] ZRIRL=BEIZIF. TSA /N —5ERI %
[Privacy] FIWA DU A= —THEELET, T34/ >—F&HIIZIE Resolvable Private Address
(RPA)] & TNon-RPA] AHY EFF A, T—H@IEY—ILTIX TRPA] DAHIEIRTTEETT,

| * Public / Static Address|
Private Address

Address | 000000 | - { 000000 |

Privacy Resolvable Private Address (RPA)

7-53 BD 7 KL RFERIHRE

REFBRZI=5., AL—TIT IPSTART] REVZ VYO LTT ENEA UG H#FRBLET., <
A —f@T TPSTART] REVEV YUY I LTRFYZ VT HITOWARL—TEEHKLET,
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o EHBMNETTSHER 7T-LISRITADYIIZHLTRT Y U TMEBIZAY T, AHITIE 'Numeric
Comparison (Z{ELLE) | ANEMELE T, YRA— - AL—TWAT IHELLEMHER] 44 T7RITHNK
TENFEFTDT, WATRILENRTENTWEZEEICIE TOK] RE2UZE0 )y LTRT ) V7 0E
EMGESEET., RERSNERENELSZBAICIE TCancel] RE2VZEZ Yy I LTRT7YVTNESE
hIEESEFET, BEF>NNRF—ERBFIZTRELAY (FOLILRE YY) TEHBMIZERSNET,
KEAT7ATELBIZIE, B4 LTI FETOEBNARTENET,

Timeout Count

Ni icC i
umeric Comparison 28 sec

445977

X 7-54 HELLERHERS A TOITRTE

o R7YVGFIZHNT HE, YREZ— - AL—TEHLIZAL—TY FAIED 4 Y FOIZHIYEDY, T—
ABENAREIZHEYET, RIV—TY MED 14V FODRT—4 AFREBD [Pairing Procedure] (2
lZ. BIFENF=R7) VU F|BE TLE Secure Connections] MEBRENFET,

Connection - e Pairin -
Stat Connection Pairing 9 LE Secure Connections
atus

Procedure

K 7-55 RT—4HRXFEXT (MCURRDIFE)

BE. BIEVIBTRIC TPaired Devicel YR FEHERTHE. RT7 YT LT/ ROFEHRABMEN T
WEFT, YRMIBERTZY U THICREL-EF 1) T4 BHRVRTENFET. UX MPIZHS [Del) K
RUEVIVIITHILETERTNARDORT Y VT EREHIBRTHIENTEFET,

BRTEDITNARADHIRKRT7TETYT, BERADTNARERT Y VT ETIEVRMRBEORT YT
BEHRNBBHICHIBR SN ET,

Paired Device

7-56  [Paired Device] ') R &R

(] RAL—TRIOART ) VTEBROAEIBR LGS, YR2—AlEOBEENATERCRYEYT, BiER
EITSI2IF. RRE—RIORT Y O TEREHIBRLTI S0,
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Bluetooth Test Tool Suite g /ESHEEE

743 RT7YVHEROE—T O—FK

[Paired Device] J R MIZRREINTWERTY VIERIE, RoTa v IBERI7ANICE—TT B
ENRTEZET, TERVTAVIERI7AUIDO—FFT B ET, R7YVIERE MCU ITBRET
BIENTEET, ThoDIBEIX 3.3 EVB DEH LN CTHEGRUIRICAIREEIZZYET,

o RT7YLVITEREE—TTH

File] * —a—#M5 lBonding information] — lSave] #BIRL TR T4 VBRI 7 A ILIZRT

o E#REE—TLET,

Reset All

HCl Log Save

Bonding information

Exit

6) 20000
o 1
k Load
| Save |I

K 757 RyoTaVTE#HRE—TAZ1—

TRoT4 VT EHRE—T1 FAT7ATHRRENETOT, FREDI7MLAEHRELTRELTK
ZEW, T7ALIEE T JEELF-T74I)L4A) bondinf] EVSBRTREINET,

R 2azHITRE
« e 4 B s PC s FFadE >
=

2~ #FLLWIANS -
=] ~ o EH
B 3DATUIR folder 01
‘ Heyn-F folder 0z
W AT folder03
3 folder 04
3 Feasvh ocer
= o folder 03
= v folder 06
B £F1 v <

I74 & (): |BondinfoSavel

Ir{LmEE(T):  Bonding Infe Files (.bondinf) (*.bondinf)

~ JRNH-DFET

758 KT A LIEBEE—THATOY (74 LBIEEH)
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o RT7YVIIEHEOD—FKT S

File] * —Za—M 5 Bonding information] — TLoad] Z&RL TR T4 VI BRI 7 A ILHBRT

JoJE#HREO—RFLEY,

(x]

O— K@il TPaired Device] YR MIRRENTWERT7Y VHERITETH IV T7EINFET,

File View Help
Reset All v16) 2000¢
HCI Log Save —
Bonding information PIJ Load
Exit Save
B 759 RoT4UJEHA—RFA=a—

[RyT4 VT EHRO—F] F4709DBRTENFITDT, RELE=RUT AV IBHRI 74 ILER

RLET, BIRLF-T 71 ILOABT.

[Paired Device] J X FAAEHREINET,

8T m¢ X
T [E » PC» FFAVE v b FaAV DS P
2L - LTS~ (7]
[ pC A &8 -~ g
P 3o ATU- folder 03 7
& Fovo-F folder 04 7
W ST folder 05 7
. folder 06 7
ESEES o ’
. folder 07 ]
=l E7Fr folder 08 7
= Rep || BendinfoSave.bondinf Bl
B 23w v < >
I74 L& (NW| BondInfoSave.bondinf V| Bonding Info Files (.bondinf) (* ~
| B0 Sl

XK 760 KT I EHRA—KF4705

ROTAVITBERI7AIIZIE, UTOHRRXTTNA RORT ) DT BERMERMINTVET,
%8847 [BTTS bonding info file] (X, R T4 VBRI 7 A I THD & #HAT 5 =-HDXFES
TY. COXFINEWITZAILERUT 2 TBHRI7AILELTHEINSNFEEA,

2TEURIE. BTIEIC1IDDTNARADRT ) VT ERMAEMSNTET,

| LEOF

7-61 KT 4 VJUERT 7 A ILEERIER
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RT7YVTEBIE LA FE2XFTRL, R 73 [SRTT74—3 Y FTHMSATVET,

®RT73 RTVIIERIF—< v b

NS MIE AN NE
0 6 R7YTEDETTNAADBD 7 KLR
6 1 R7)UVITEDETTNAADBD 7 RKLRAA T
7 1 t &1 1) 7 4 LA )L(Unauthenticated / Authenticated)
8 1 R7 1) v%5E— F(Legacy / Secure)
9 1 e
10 1 F—DFEH (bit0: LTK / bitl: IRK / bit2: CSRK)
11 16 LTK
27 10 EDIV / Rand
37 16 IRK
53 7 Identity address
60 16 CSRK

(] RT7UYVIBEHBIEEF LIV TABRTIOT, MYBRNITEITEFELZEL,
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8. BREFRNHERTBTTS BT %
AETIH, BRERTRBRIER LI BTTS DEFTAEICOVTHEALET,

ZERY OME (REH) LFRIHEORIESREDERICIK. SMAQARI R EFERLEY, 7T FiED
5 SMA ARV B EEBMTEDRIITLTLEELY,

= 8-1ICHBRIEE EETEMELERT S5 BTTS W—ILIZDWTEE LET,

% 8-1 HERIBEB &LETEMELFERT S BTTIS Y—IL

HBEE E BTTS w—JL
BEROFE 8.1CW (BEMESE) DRIE | RF FEY—IL E
EAEEIES & UL IE 8.2 FEIIEL B D EMLIE RF S — L E
RTYTFRESELTERSOBE | 8.2 FUEBOEHRE RF SEEY— L E
EhREAORE 8.2 BUEBROEELE RF SHE Y — L m
BRI HT ZEA E DUE 8.3 HEB RF S — L H
RIEMLHEE GRAIBS) 8.4 R¥v=UHEF (1) E—avw—i m E

*1: WAETHHFIOBD 7 FLRAEHRT D (AT HIHRET FNE A D0 TET)
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8.1 CW (ELREHE) DiEE

1.

o0k w

~

Y—ILZ UFv—IZT IRF Evaluation] #ZERL T, RFFHEY—ILZEELFT, 33 ITREDFIET
EVB L T 2Ly,
L&A TD TTransmit Test] %% 1) w4 L. [Continuous Wave Transmit] 5 A4 RA V& #IRLF
ElS
FOFREUTEHOTINE DU A=2—T, EERKER Modulation Disable] #ZEIRLFET,
ZEE/NT—(X, [Transmit Power] @ FILE A =2 —T Middle] Z#&IRLFET,
BEPHY (X, TPHY] OTNULEHY U AZa—T MM E£1E N2M) 2BRLET,

[Transmit Frequency] D FILE DU A2 —T, ZERKHF ¥y rILEBIRLET,
Low:2402MHz(RF-Ch.00), Middle:2440MHz(RF-Ch.19), High:2480MHz(RF-Ch.39)

[»>START] R22HFV ) v LTCWDEEZRAKBLET,

ESTOP] KRB VEV YV LTEEZFLELET,
PHY 2Z 89 %5158(L 5~8, BIRHZERET H58(E 6~8 DIREZTITO>TLZELY,

w Bluetooth Test Tool Suite (BTTS) No.1 COM9 : 749050-00955B

File View

COMS : USB Serial Port (COMS3) 2000000 bps

Help

Transmit Test | Receive Test

P START RENESAS

Transmit Frequency | 2440MHz (RF-Ch.19, Ch.Index17) ¥ PHY ™

Transmit Power | Middle (0 dBm) ~

® Continuous Wave Transmit
Modulation Disable *

O DTM Transmit
Packet Data Type 0x00 : PRBS9
Trasnsmit Payload Length 37 (0 ~ 255 bytes)
MNumber of Transmit Packets 1500 (1 ~ 65535 Count or 0:Infinity)

| | Transmit started.

8-1 CW Mi:{EER
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8.2 BHLELHMDEMELE

1.

Y—ILZ UFv—IZT IRF Evaluation] #ZERL T, RFFHEY—ILZEELFT, 33 ITREDFIET
EVB L T 2Ly,

LEEA2 TD TTransmit Test] 22 ') v o L. [DTM Transmit] S oA R2 U ERIRLET,
SOFREUTFERODTNLA D A= a—T, BFLIEL T0x00:PRBS9) (B 2°—1 DEMUF U F L -
Evbk-> =7 R)&#RLET,

INumber of Transmit Packets] D FILA I A =1 —T T0] (Infinity)Z:#IRLFET,
ZEE/NT—(X. [TransmitPower] O FILEH 4 =21 —T Middle] ZRBIRLET,
rEhREADREZ] RBROBAE. TLowl , THighl ZBIRLTL S,

BEEPHY (X, TPHY] OTFILEHY U AZa—T MM E£=1& M2M) ZBRLET,

[Transmit Frequency] DTN EF DA 21 —T, FERBEHEF Y RILEERLET,
Low:2402MHz(RF-Ch.00), Middle:2440MHz(RF-Ch.19), High:2480MHz(RF-Ch.39)

»START] RA2ZE9 ) v o LTRUELBDESEEZRABLET,

ESTOP| KRB V%V vy LTEREEZFLLET,

PHY 2Z %Y %5158(L 5~8, BIRHZEET H58(E 6~8 DIREZTITO>TLZELY,

w Bluetooth Test Tool Suite (BTTS) No.1 COM9 : 749050-00955B

File View Help

COM?9 : USB Serial Port (COM9) 2000000 bps

Transmit Test | Receive Test

P> s7ArT[ M sTOP| RENESAS

Transmit Frequency | 2440MHz (RF-Ch.19, Ch.Index17) ¥ PHY ™ v

Transmit Power | Middle (0 dBm) ¥

) Continuous Wave Transmit
[ Modulation Disable

® DTM Transmit

Packet Data Type | Ox00 : PRBS9 v
Trasnsmit Payload Length 37 v | (0~ 255 bytes)
Mumber of Transmit Packets 0 ~| (1~ 65535 Count or O:Infinity)

| | Transmit started.

8-2 ERLIELHDEFEERE
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8.3 {1k
1. Y—ILZ v F+¥—IZT IRF Evaluation] Z#:&ERL T, RFEFHEY—ILZEELET, 33 ICEHDOFIET
EVB ##fiE L T2 &L,
L# A2 TD TReceive Test] #Jwo LET,
lExpected Packet Counts] D FILEF I A= 1—T 0] (Infinity)Z:#IRLFET,
ZEPHY (X, TPHYl] OFNEY o A=a—T lIM] Ffzlk 2M] Z8RLET,
[Receive Frequency] D FILE U A=21—T, ZERARKF Y RILEBIRLET,
Low:2402MHz(RF-Ch.00), Middle:2440MHz(RF-Ch.19), High:2480MHz(RF-Ch.39)
PSTART] "R V&) v LTREEEZRIBLET,
7. THSTOP] RE &V vy LTZENEEZFELLET,
PHY ZZE Y 25813 4~7, FARBEZEET 5B 5~7 DIEFZIT>TLESLY,

SR

o

H Bluetooth Test Tool Suite (BTTS) No.1 COM9 : 749050-009558

File View

COM3 : USB Serial Port (COM3) 2000000 bps

Help

Transmit Test | Receive Test

P START RENESAS

Receive Frequency | 2440MHz (RF-Ch.19, Ch.ndex17) ~ PHY v
Expected Packet Counts “ (1 ~ 65535 Count or Q:Infinity) P E R[%] _
OK Packets -— RSSI max.[dBm]
CRC Error Packets -—- RSSI ave.[dBm]
RSSI min.[dBm]
Memo

Expected (it RSST | RSSI | RSSI

Channel PHY Packets PER . Error min Memo

max . ave.

Counts

CSV Save|

8-3 REIEEE
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84 RIX¥ZUJEST

841 T RKNAATUHTEST
ZEBA TR YU ERTTE5=0I2, FTHRABBITT FNAA DU %#ETLET,

1. Y—ILZ vF¥—IZT Beacon Advertising] #ERL T, E—aV7 RNZA DT Y—ILEZEELE
9, 3BICEEHEDFIETEVB Z#EHRL TS,

2. £EED THandle #0] 2 TDF v IRV IV RIZFz v I EANET,

3. TAdvertising Address| #MA® TPublic] S PARE2 v &#Fzv I LET,

4. TAdvertising Interval] ®FF R bRy 49 X[Z"0000A0"ZADLTT KNRNZ A4 D254 48—\ L% 100
SURICKRELET., (FEDA UF—/NLIZEEGRETT)

5. [Data Packet Length] #R® lLegacyl SARE v EZFz v LET,

6. [Advertising Channell] DETODF Y RILDF v IRV I REERLET,

7. TAdvertising Data] ® FILAE )2 A —21—T lLocalName] ZZEIRL. TFRA RV I XIZEEDT /N
A REMEAALET,

8. IPSTART] REVEV VY ILTT ENEZAD VT &RIBLET,

9. BRI THRIC TMSTOP]1 REVEV VY I LT RNEAD VT 2FLLET,

w Bluetooth Test Tool Suite (BTTS) No.1  COM4 : 749050-009558

File View Help
COMA4 : USB Serial Port (COM4) 2000000

bSTART M sTop| Iransmit Power: NMiddle (0 dBm) ~

4 Handle #0 ][] Handle #1 | ] Handie #2 | J randle +2 [

bps

. RENESAS
Advertising Address )
®iphlici ) Random DDTECF |-| 7F87A4
Advertising Interval (0x000020-0xFFFFFF) 0000F2| x 0.625 = 151.250 ms
Data Packet Length
®Legacy ' Extension
Advertising Channel 37 38 39

Advertising Data

Local Name v | |REL_LE_MCU_EVB #53

Scan Response Data

URI v | https://bitly/2xFxalM)

8-4 T RNZADUTEE (RMAHED)
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842 R¥v—_UHEIT
ZEMATRE YU EETLET,

1. Y—ILZ UF+¥—IZT lBeacon Scanning] #ERL T, E—AVRFv = Y—ILEFEEBLET,

3IICHHENFIETEVB ZEHEL TS,
2. TScanning Mode] #MA® MPassive] S PFARE2 v E#Fc vy LET,

3. INormal Range (IMPHY)] Fx v R VEERLET,

4. Tinterval] 7% X FRw S RX[2"0640"% Window] TF R k7R 49 RIZ"0640"2AHLTRFY =24
DT1—T4L%E L100%IZEHELEFT, (EEDEICEEREGETT)

5 BEEDT7 KNEZAFDKRRIZE-TIX, 623 ICBHDFIETT 4 LA EEEERADIZLET,

6. PSTART] REVEV YV I LTRFY VT EMBLET,

7. TScanning Result:] 7—42%71) v FTHAMBDBEBNARTIINSGZ L EZHRLET,

8. MERIRTHRIC TEMSTOP] REAVEV VY I LTRFY VT 5FLELFET,

m Bluetooth Test Tool Suite (BTTS) No.1  COMS5 : 749050-005540 -

File View Help
COMS : USB Serial Port (COMS) 2000000 bps

Scanning Mode :

'®) Passive L Active
Normal Range (1M PHY) Interval (0x0004-0xFFFF) : 0640 x 0.625 = 1000.000 ms
Window (0x0004-0xFFFF) : 0640| x 0.625 = 1000.000 ms

m Long Range (Coded PHY) Interval (0x0004-0xFFFF) : 1000.000 ms
Window (0x0004-0xFFFF) : 0190 x0.625 = 250.000 ms
Filter :
Non-Connectable Advertising RSS! (dBm) |-60 Address 749050 |- |000000
Scanning Result :
| Device Addr PHY Addr Type Device Name RSSI Latest Reception Time

749050-009558 [1M Public REL_LE_MCU_EVE #53 -53 19/11/15 14:59:12:047

] | Scanning started.

K 85 RF¥+v=—UURE (ZEHA)
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HETRCEX

. BHIRES
Rev. *¥178 P A
1.00 Sep.01.19 — WRFEAT
1.01 Nov.28.19 — e BTTS1.01 DTFEEEHREICHSFHAEM ZETES LY
BB T—2DELBAEFER
— [Beacon Advertising] Y—JL
e "Advertising Interval”, "Periodic Advertising Interval"
DIEAELEE
— [Beacon Scanning] Y—JL
e T4 LAEXFEIZ"RSSI(dBm) Filter" % &0
— [IData Comm Slave] Y—JL
o ZXI—Ty FAIE™Y 1 > FD"Notification" &
"Indication"Z A RE DDHEBEANE X
— [IData Comm Master.”Slave] YV—JL
o T—ABEVAVKRIDKRUTAVIRES DAL
RA U %&BELL
o T—HBEV1YFYDY R &% "Bonded
Device"H 5 "Paired Device"|[ZZEE
e "Paired Device"!) R bAZERTEDLT /N1 ADH
= T7TRIZER
o R)L—Ty FAIE™D 4 > FOD"RF Setting" D E&E
ETEZ2EBLURLEMICER
e 8.1~8.3 E1TEE
— PHY OZEEEMEZBN
1.02 Dec.20.19 - o Y—ILZIMDZEE ( IBluetooth Trial Tool Suite] M5

IBluetooth Test Tool Suite] ~) X UEET HEE
T—ADELBZAEER
e BTTS101ALDEERRFILTOELSYTY
— ['Data Comm Master.”Slave] Y—JL
o T—HEEMRIC,
BLE_VS_EVENT_TX_FLOW_STATE_CHG 4~
Y &= 7 A —HI{EHLE Z BN
o R)—Ty FHEDOREE ATT-MTU %4 X5
PDU DRA A— KY A XZEE

1.03 May.07.20 — o RFxaAULEAMLER
RX23W 4')L—7 — Bluetooth Low Energy MCU
o WRT/INA RIZRAAWL ¥ )L— T EIEHN
EBMICENRFFRL A FRO'"RX23W 'K EE Z"BLE MCU"
2. "TB"REZE"EVB"ICETE
. 1-1 IZ EK-RA4W1 ;B0
o 1.4 BFIREE
— EVB IZ EK-RA4W1 &N
— RAAW1 ¥ )—T 12— —X< =27 I)LIEHRIETR
. 2-1 ELBZ
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