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Renesas Synergy™ RL78/G1D % {# > /=% BLE &18
1. [XLC®HIZ

1.1 =

ARETIL, SK-S7TG2 L RL78/G1D % F\ 7= BLE i##{E (Master,/Slave #ifE) (Zxf4 5, o717 s
T LOAEE L EEMEGRO TIE, N— R = T7HERB LY 7 b = THERICOWCREH L TV ET,

AV 77 7T A%, RLT8IGID L TE#IWET D BLE 712 h2/L 2% w7 (Modem #51%) % filfH4 5
o077 AT, BLE 7a haL A% v 7 O API OFEMIC-S & £ LClE. Bluetooth Low Energy 7' &
fharzxzzyZ7 APl 77 L A~v==27 /L (ROIUW0088J,”ROLUWO08SE) Z &ML T 72 &\,

YN T AOEEEMERT HT-OIC1E, SK-STG2 Z 2 5EHET D0, SK-S71G2 # 15 &
Android/iOS T34 2% 1 ERETA2XLENH Y £,

1.2 RL78/G1D

RL78/GID IiZBLE ~ 1 2> CTH 1, X 1-1 12~ X 912 RL78/GID Bl THEI{ET 25 Embedded #% /K & LoD
MCU |Z & » TEIfET 5 Modem 1k 2 B L TWE9, 7=, Modem # k231 5 APP MCU <> Embedded
KEpklc 31757 7Y 7 —3 5 X rBLE APL 12 L > CBLEMCU @ BLE 2% v 7 O —E 2 & L F
T

SK-S7G2 LD RL78/GID ICEXAFNTWAH T 7 —L T =T BLE B Fa)LRZ v 7 DNR—V g
V1.01) X Modem #ak & L CEMEL., 71 7 7 A /L1% CSCP (Cycling Speed and Cadence Profile) & CPP
(Cycling Power Profile)(Z 5 iits L T £ 47, S7G2 1%[X 1-1 (23517 %5 APP MCU & L CEifEL. RL78/G1D (BLE
MCU) & UART #4r LT U 7VlBfE 21TV E T, % 1-2 |2 UART OilfEHtkkA R~ LET, F£72,
RL78/G1D ##|H4 212i%, RL78/GID ® VUt v &R 2 0EAH D £4, Z 2 Tk, S7G2 DILHAR—
k P309 7° 5 High L~/ &t )L, RL78/GID ® VU & v M &R L £7,

RL78/G1D (Z2W T OFEAMIE. =%k [11[21[31[4][5][6] = & HE L T < 72 &0y,

Modem{# &%,

APP MCU

Embeddedi i ';"

T ILRBESIS
MDM_APPL
2 | BLECore . BLE Core x ,
et 1
m I
o SO 7 e ILE RO e LK ,%
"l? G HostAR 42 Host2 542 @
op i GAP, GATT GAP, GATT an
@ i SM, L2CAP SM, L2CAP : E_i)
Controller2 4% i Controller2 %% =
HCI. LL HCI, LL :
RFEZ1/% ;\\ @ L RFESA/S :
RF/BB —Y — RF/BB
BLE MCU(RL78/G1D) BLE MCU(RL78/G1D)
vl Extersion)
cation Frotocol
AF (Application Program [nterfaca)
1-1 Modem 5% & Embedded ##/%
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Renesas Synergy™ RL78/G1D % {# > /=% BLE &18

# 1-2 UART @45

IHH BREME
rR—L—Fk 4800
T—4 8 bits
AU R mL
AbyTEY R 1

1.3  SE3H

No EEA —
e L
Bluetooth Low Energy v ha VX & v 7
1 a—HP—Xv=a7 /L RO1UWO0095J] RO1UWO095E
2 APl 77 Ly A~v==aT /L FKHE R01UW0088J R0O1UWO08SE
3 APl Y 77 1L v A~==7T/L CSCP RO1UWO0098J RO1UWO098E
4 rBLE =~ F{AEE RO1AN1376J RO1AN1376E
5 RX113 AR A Yo TINT TV r— g RO1AN3155] RO1AN3155E
RL78/G1D
6 =P =X =TV N— T =T RO1UHO0515J RO1UHO0515E
Renesas Synergy
Renesas Synergy™ Platform
7 - R12ANO0056E
Renesas Bluetooth MCU (RL78/G1D)

Bluetooth Low Energy

https://www.bluetooth.com/ja-
8 CSC Meaurement ip/specifications/gatt/viewer?attribute XmlFile=org.bluetoo
th.characteristic.csc_measurement.xml
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2. fE#k

2-1 12T A AR AR L E9, SK-S7G2 ¢ S7G2 & RL78/G1D I% UART TSN CWET, 2/
D SK-S7TG2 D HH 1H% Master, 9 1 5% Slave & LET, F7=. Slave DENVWEMEZRA L LA~ — 1
T4 % Master L3552 &L AMHETT (6. Appendix &) |

= SK-S7G2 (Master) —— SK-S7G2 (Slave)
3 |LED1 <4 '
Bl [LED2
CJ|LED3 m\ ﬁ
Random Address Random Address
01:23:45:67:89:FF 01:23:45:67:89:FE

Complete Local Name

Renesas-BLE

2-1 T3 AFERK

YoV T AOMEIZLLTO®EY TY,
® Master (SK-S7G2)
> BFEBEA%. BEOT X LT R 2% [01:23:45:67:89:FF) I[CEFET 5,

> TUX LT RLUALHEH, Device HiZE 217\ ., Complete Local Name 7% [Renesas-BLE| DT /3A A
(Slave) %% H L7=4%6. B a2 BET 5,

> HEE T#%. 7m 77 AL (CSCP) OAZNME L Notification DFFFI 217V, LEDL Z 54T 5%,
>  Slave #¥TE 20 oA, b L IFBHRA KM LA 13, LED2 % 5419 5,
> Slave 75 @ Notification #5153 2% |2 LED3 O sk /THAT 280 2 5,
® Slave
> EFRHA%. BHDOT U F LT L A% [01:23:45:67:89:FE) ([CEET 5,

>  TUX AT RUAEHEH, Advertising Packet H1{Z Complete Local Name & L C [Renesas-BLE | %%
7E L. Broadcast % BH#A 3 %,

B T1%., a7 7 AL (CSCP) #HANbd %,
Master 2> 5 ¢ Notification #F rJ#%. S4 23T X315 EE 2 Notification %z %53 5,

R30AN0305JJ0100 Rev.1.00 Page 5 of 25
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Renesas Synergy™
3. ENERERR
3.1 VI T7DA 2R =)L

f+JE " Synergy Project Import Guide” (R11AN0023EU0114 Revl1.14)IZfEVy, Master & Slave 7' 12y = 7
A UAR—=FLTLEE, FETHTB Y27 N7 7 A/VIFFK 3-1OHEY TY,

RL78/G1D #{& - 71-f5 5 BLE &1

=

#£31 Yozl 77 AN
Master RL78_G1D_master.zip
Slave RL78_G1D_slave.zip

3.2 RL78/G1D 7 7 —L™ = 7 D#(E

ZE R [7] @ 13.1 Appendix 1 #3512, {1JE® RL78_G1D_IM(CSCP,CPP).hex % SK-S7G2 o
RL78/G1D ~EHZIAA T 2V,

3.3 HEFRFIE

1. Master & Slave TN ZEND T 0 7T LaFEXIALTZ 2 BD SK-SIG2 IZEREZHEALET,
2. FEJREA%L. Master & Slave |3 H BV Tt 2 BA4nd 572, Master 10> LED1 23 04T L CTHEREDS 58 T
L2 & xR LET,
SEEIRBEA NS LEDL AT £ T2 10 B0 £97, (5.3.3 Connection — 74 > A% )
F72. b L LEDL 285783712 LED2 23T L7235 A 3B 3 i L T\ 5728 T3 Master &
Slave DEJR A2 AFLE. L T, AFIHZLVE L T ZEVY,
3.

Pefgiot %, Slave Mlo> S4 Z 435, Master il> LED3 73 54T /AT 95 Z & g L £97

R30AN0305JJ0100 Rev.1.00
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Renesas Synergy™ RL78/G1D % {# > /=% BLE &18

4. N—FOz 7R

4.1 JAawvy

[¥] 4-1 |Z Master/Slave D7 v v 7 [¥Z R~ LE7, 1.2RL78/G1D |(ZZ# Y . S7TG2 IX RL78/G1D &
UART TEELE7., M 51X, UART (SCI6) & Z A L7 7 MDD X A~ (GPTO) .
RL78/G1D ® Y &~ MMEER=<° LED D725 D GPIO T4, F7= Slave D& S4 NS i=Z & KT 5
72O DOHNERE D IAA (IRQLL) HAEA L £,

scCl6
P305 (TXD6)
| P304 (RXD6)

4-1 SK-S7G2 (Master/Slave)?> 7 11 v 7

R30AN0305JJ0100 Rev.1.00 Page 7 of 25
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Renesas Synergy™

RL78/G1D #{& - 71-f5 5 BLE &1

4.2 oawvy

=01 1 ]

ax A&

AT 4T —=EDI Oy TITIRELELA4LITRLET, £72, a7 4 X2 L—HHE TOEG %

4-2 (R LET,

# 41 7 nwv vy JFRE (Master/Slave)

A=k iR HHA
XTAL 24MHz
HOCO 20MHz
LOCO 32768Hz
MOCO 8MHz
SUBCLK 32768Hz
PLL 240MHz =XTAL = 2 x 20
Clock Src | 240MHz =PLL
ICLK 240MHz =Clock Src/1
PCLKA 120MHz = Clock Src /2
PCLKB 3750kHz = Clock Src / 64
PCLKC 60MHz =Clock Src/4
PCLKD 120MHz = Clock Src/2
BCLK 120MHz = Clock Src /2
SDCLKout | 120MHz = BCLK
BCLKout 60MHz =BCLK /2
UCLK 48MHz = Clock Src /5
FCLK 60MHz = Clock Src/ 4
XTAL 24MHz ek ow /1 =l 1CLK 240MHz
L sro: XTAL : -] {peLa piv iz [ PCLKA 120MHz
[Pow 2 " -] I+ peike Div /54 = PCLKB 3750kHz
Ipu_ Mul %20.0 , -J 9|Pcu<c Div /4 vj_> PCLKC 60MHz
PLL 240MHz ——)ICIOCK Src: PLL -}—a[pcu@ Div /2 -)—> PCLKD 120MHz
HOCO 20MHz - [spcLkout on = SDCLIout 1200Hz
LOCO 32768Hz [ scLk oiv /2 -} BoLk 120MHz
MOCO 8MHz [exr2 = BCLKout GOMHz
SUBCLK 32768Hz s{ucLk oiv /5 =l UCLK 4BMHz
L{Fekow /4 = [ FCLK 60MHz
X 4-2 7wy 7 BERIE

R30AN0305JJ0100 Rev.1.00
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Renesas Synergy™

RL78/G1D #{& - 71-f5 5 BLE &1

4.3 EEE

AT AT —FEHo T 41 TRIEEDSFE L 2FK 42, KA4IDIIITHELET,

# 42 BURE—E (Master)
ATIY bk 15 H R E(E
Ports P309 (P3) Mode Output mode (Initial
Low)
Pull up None
Drive Capacity Medium
Output type CMOS
P600 (P6) Mode Output mode (Initial
P601 (P6) High)
P602 (P6) Pull up None
Drive Capacity Medium
Output type CMOS
Peripherals SCI6 (Connectivity:SCI) Pin Group Selection Mixed
Operation Mode Asynchronous UART
TXD_MOSI P305
RXD_MISO P304
* 43 EURE—H (Slave)
AT 4R = RENE
Ports P006 (PO) Mode Input mode
IRQ IRQ11_DS
P309 (P3) Mode Output mode (Initial
Low)
Pull up None
Drive Capacity Medium
Output type CMOS
Peripherals SCI6 (Connectivity:SCI) Pin Group Selection Mixed
Operation Mode Asynchronous UART
TXD_MOSI P305
RXD_MISO P304

R30AN0305JJ0100 Rev.1.00
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Renesas Synergy™

RL78/G1D #{& - 71-f5 5 BLE &1

4.4 SSPEL 12— LEETE

AKETIIARY TN T 07T ARERLTWD SSPEY 2—/L & FDERTEIZDONT

L ET, L,

a7 NOFFRIERIE BB ST\ D, g_cge (CGC Driver), g_elc (ELC Driver), g_ioport (1/0 Port
Driven)iI7 7 # /v F OREMWEFIHA L TS0, SINEEE L ET,

4-3 |2 Master/Slave 3L D SSP & = — /L DRk, * 4-4, K45 ICEKEEV 22— VORTEEERLET,
4-1 D X 9|2 RL78/GID & UARTIEET 2720 D UART RZANE . XA LT U MEBRIIL, 77— 0
BREZITILDDIA < RTA PR ENTNET,

UART K7 A NOREMIZFE 1-1 129> T

RELET, A ~vEIVIALOEMIL 10ms & L TWET,

g_uart_ble UART Driver on
r_sci_uart

g_timer_ble Timer Driver

onr_gpt

4-3 Master/Slave @ CffifJ L CTu 5 SSP £ = — /L

# 4-4 g_uart_ble (Master/Slave 1)

JO/7 4 &

Common | External RTS Operation Disable

Reception Enable

Transmission Enable

Parameter Checking Default (BSP)
Module Name g_uart_ble

Channel 6

Baud Rate 4800

Data Bits 8hits

Parity None

Stop Bits 1bit

CTS/RTS Selection RTS (CTS is

disabled)

Name of UART callback
function to be defined by user

uart_callback_ble

Name of UART callback
function for the RTS external
pin control to be defined by
user

NULL

Clock Source

Internal Clock

Baudrate Clock Output from Disable
SCK pin

Start bit detection Falling Edge
Noise Cancel Disable

Bit Rate Modulation Enable Enable
Receive Interrupt Priority Priority 3
Transmit Interrupt Priority Priority 3
Transmit End Interrupt Priority Priority 3
Error Interrupt Priority Priority 3

R30AN0305JJ0100 Rev.1.00
2017.4.27
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Renesas Synergy™

RL78/G1D #{& - 71-f5 5 BLE &1

F7-. [ 4-41Z Slave DIfEH L TWA SSPEY 2 —/L, # 46 I2FD
12, Slave O SA R EINT-Z L 2T 572 DIHEREI D AL D SSP Y 2 — LA FEH L W ET,

3% 4-5 g_timer_ble (Master/Slave $38)

JOnRT 4 &

Common | Parameter Checking Default (BSP)
Module Name g_timer_ble

Channel 0

Mode Periodic

Period Value 10

Period Unit Milliseconds

Duty Cycle Value 50

Duty Cycle Unit Unit Raw Counts

Auto Start True

GTIOCA Output Enabled False

GTIOCA Stop Level Pin Level Low

GTIOCB Output Enabled False

GTIOCB Stop Level Pin Level Low

Callback timer_callback_ble

Interrupt Priority Priority 3

WEMEZRLET, M41DL9

g_external_irg_pushbutton_switch_s4
External Driver on r_icu

4-4 Slave DIFEH LTS SSPEY 2 —/L

& 4-6 g_external_irq_pushbutton_switch_s4 (Slave)

J0/,87 4« &
Common | Parameter Checking Default (BSP)
Module Name g_external_irq_pushbutton_switch_s4

Channel 11

Trigger Falling

Digital Filtering Enabled

Digital Filtering Sample Clock PCLK /64

Interrupt enabled after True

initialization

Callback external_irq_callback_pushbutton_switch_s4

Interrupt Priority

Priority 4

R30AN0305JJ0100 Rev.1.00

2017.4.27
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Renesas Synergy™

=

5. Y27 bz T7HER

RL78/G1D #*{&f > 71-f§5 BLE &{

5.1

ALw FER

5-1(C ALy FipkaRLE£9, K118\ T, APPMCU X, 77V —3 3 & rBLE Host % 1
ODZAY ELTEEIETWETN (M5-1L£K) | Ao nrm s ATERS-LARKO X ST
Ysr—3 a3 (APP) & rBLE Host #FNEFhH ALy RELTEESHETCWET, ZD/=H, APP TH 5D

rBLE App Thread 23 rBLE APl Z /1 L C,

EE /N

Modemi® At

APP MCU

o o o ey

'

<BE 1-11=B+5 APP MCU DIER >

#5-1 EFRE2IZA Ly R—ELZEFNHD

rBLE_Host T& 5 rBLE Host Thread & 57— % OV LY 47\ F
FZ 4% (UART X° GPT) & @<V HL Y % rBLE Host Thread 7% RSCIP %@ L T/TW\WE 97,

rBLE API

o
“-‘
o

rBLE App Thread

rBLE Host Thread

FIysr— 3> =HP
(APP)

~N

rBLE_Host ]

RSCIP )

ThreadX

HAL Driver

v |

UART
(g_uart_ble)

GPT
] [(g_timer_ble)]

51 ALl v RH§RL

Ein==4

X AE

<H$2INFod 7 LTOERE>

R LET, FICEMET S AL > i rBLE Host Thread &

rBLE App Thread T4 728, ZhbH AL v ROAERE UART 04 A ~ O #H{Li% BLE Thread 28306 L £ 97,
2Ly R&EARK#%. BLE Thread IZHH DALy REET LET, ST E TR FE 7,

% 5-1 ARLw F—E (Master/Slave)

ALy K4

ALy FO#EE

BLE Thread

RL78/G1D @) v F#EBR. UART 04 4 T DO#HAE. rBLE Host/App Thread M

ERETI

EREBIIR LY FERTT 5,

rBLE Host Thread

BLE Thread & Y £ &4, rBLE_Host & L TEIET 5,

rBLE App Thread BLE Thread & Y £l &t rBLE DF#IHAL#HR. APP & LTEIMET 5,
=& 52 AL v FEEE (Master/Slave)
Name Symbol Stack size Priority Auto Start Time slicing
(bytes) Intervals (ticks)
BLE Thread ble_thread 1024 2 Enabled 1
rBLE Host Thread rble_host_thread 1024 1 Enabled 1
rBLE App Thread rble_app_thread 1024 1 Enabled 1

R30AN0305JJ0100 Rev.1.00
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Renesas Synergy™

RL78/G1D #{& - 71-f5 5 BLE &1

52 HKALYFOEEL—4S 2R

52 &ALy ROBHWEL —F v A& R LET,

i

Jix L7z rBLE APl # =2 —/L L 7,

BLE Thread 7% UART & # 1 ~Z##{t. L. RL78/GID ® Ut v &R L £7°,

BLE Thread /% rBLE Host Thread & rBLE App Thread Z 4L, BED AL v REK T LET,

rBLE App Thread 7% rBLE_Init B§%t4 = —/L L T, rBLE ZfIHHL L £3,

rBLE APP Thread (X, =2~ NERF 2 —%FH, 2~ FERF o —(ZZRDN By SN DHEITK

5. rBLE Host Thread i% rBLE API 73 22— /L E 5 & %fiis L7= 1BLE =< K& 37 L. BLE MCU
(RL78/G1D) LtiBIELE9., F7/-. UART X A ~DE| VAL FEA LG AIIRESHL TN D
Callback B8%t%& = — /1925 Z & T, rBLE App Thread (Zxjisd B A X2 h&@mL 9,

6. rBLE App Thread 131 ~X> hlEI SN D &, LB L TRO I~ RERF o —|ZERE2E > b

L. 40O EFEITLET,

rBLE Host

UART& % 1 T #1H#i1t
RL78/G1D U & v ~fERR

rBLE Host Thread % 4 B¢

rBLE App Thread Z 4R

rBLE App
Thread

A 4

RBLE_Init

! | ALw F#T

A

rBLE API I —LEhdE. UART 24T D

T BYRAADRETIEICRYIRL
Host_Run()

rBLE a< Y REE{T | |

rBLE API #a—JL
RBLE_*

" BITRYEL

[ ]mLEost

ATV FERF1—ICERLNEY FEShB

APP_Run()

AV RERF21—HIDH
RIZa—I)LY % 1BLE API
=&

AR MEELIZIGEEIE

EEF SN TLVS Callback
B#iza—ILL T,

rBLE App Thread ~i@%0 |:

A

Callback F%c& a—JL
4 N>~ :RBLE_*

L

5-2 K AL v FO#Er—/7r A

| aw YU RERFI—IZER

=ty b
EIEAPP_Set_RunCmd()

R30AN0305JJ0100 Rev.1.00
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Renesas Synergy™

RL78/G1D #{& - 71-f5 5 BLE &1

5.3 rBLE APl —%7 2 R

Master/Slave % #1222\ T, Host MCU (S7G2)

& BLEMCU (RL78/G1D) . %7z Host MCU N ®

APP » BLE_Host. BLE MCU o rBLE_Core ® 3 —/4 > A %R LE,

5.3.1 A=l VR

MEL T 1y 7 & LT Stepl~5 ETEZE#ZL, WHT 0 v 7 DOIEFEBET LT AL ZEIZY 7 by =7
DOFPHZE A A > —r A (K5-3) IR LET, AT 1 v 7 Stepl~10 OFEHRIX K AR I Fofk L &

j—O
= Master = Slave
Host MCU BLE MCU BLE MCU Host MCU
(S7G2) (RL78/G1D) (RL78/G1D) (S7G2)
APP [ rBLE ] [ rBLE ] [ rBLE ] [ rBLE ] APP
(Host) (Core) (Core) (Host)
J T ¥ —
L s )——I\_’_/
Stepl. Initialize Stepl. Initialize
— /’—\_//
— __— —
Step2. Set Random Address Step2. Set Random Address
L—1 /’—\_//
Step3. Connection :|
//_\
Step4. Profile Enable L Step4. Profile Enable :|
L — B \_/

Step5. Profile Communication

X 53 AL —H LA

R30AN0305JJ0100 Rev.1.00
2017.4.27
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Renesas Synergy™ RL78/G1D % {# > /=% BLE &18

5.3.2 Stepl. Initialize —4 > X

APP |% RBLE_Init B§%#% =1—/L L, rBLE (rBLE_Host/rBLE_Core) % #J#i{t.L &3, rBLE OAIHILAE
TLUBLEMCU & D v U 7VIBENHEL S D & rBLE 25 RBLE_MODE_ACTIVE A X R 28 H & i
7, £ODO#%. APP X RBLE_GAP_Reset Bi%i%Z =—/L L, GAP ##IHHb L £, ¥IHHERZET 5L,
rBLE 7> RBLE_GAP_EVENT_RESET_RESULT A XY R 3@k S E T,

= Master = Slave
Host MCU BLE MCU ) BLE MCU Host MCU
(S7G2) (RL78/G1D) (RL78/G1D) (S7G2)
APP rBLE rBLE rBLE rBLE APP
(Host) (Core) (Core) (Host)
J

RBLE_Init p— — — —pl — — — e RBLE_Init

RBLE_MODE_ACTIVE RBLE_MODE_ACTIVE
RBLE_GAP_Reset bl — — —p < P RBLE_GAP_Reset
RBLE_EVENT_RESET_RESULT - RBLE_EVENT_RESET_RESULT :

5-4 Initialize > —/7 > A

5.3.3

Step2. Set Random Address >—% > X

APP /X RBLE_GAP_Set_Random_Address fi$ix = — 1L, BHDOZ X LT RLAZER L ET
(Master : 01:23:45:67:89:FF. Slave : 01:23:45:67:89:FE) ., ZHNR5E 745 L. BLE »5H
RBLE_GAP_EVENT_SET_RANDOM_ADDRESS COMP 1 X k@M S £,

RBLE_GAP_EVENT_SET_RANDOM
_ADDRESS_COMP

= Master = Slave
Host MCU BLE MCU ) BLE MCU Host MCU
(S7G2) (RL78/G1D) (RL78/G1D) (S7G2)
APP rBLE rBLE rBLE rBLE APP
(Host) (Core) (Core) (Host)
J
RBLE_GAP_Set_Random_Address > RBLE_GAP_Set_Random_Address
P= === = — — —<¢

RBLE_GAP_EVENT_SET_RANDOM
_ADDRESS_COMP

5-5 Set Random Address > —/4 > &
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5.3.4 Step3. Connection ¥—4 > X

Slave /£, RBLE_GAP_Broadcast_Enable g%t % =—/L L. Broadcast #Bi#h L £7 (Z D, Complete Local
Name (2 Renesas-BLE” % 5% i&) , Broadcast 235 79 % & rBLE 225
RBLE_GAP_EVENT_BROADCAST ENABLE_COMP o X k8@ %1 S 4L E 3, Advertising {14133 5-3 @
WY T,

Master | Slave % #5235 7212 RBLE_GAP_Device_Search %% = — /L L £, ZDH%., T /31 AN3E
R, &4 %%C RBLE_GAP_EVENT _DEVICE_SEARCH_RESULT IND A Xy hAS@sn &g+, 2Ok,
Advertising Packet (= Complete Local Name 73& £ TV 554, £ OfEA "Renesas-BLE” TdH 5 M ilgad L &
7, Complete Local Name 73”Renesas-BLE” Cdh o 72355, DT /31 A3 Slave THH LHEL, EDOT N
A AT R AZRFFL £ (%  RBLE_GAP_Create_Connection B4 f) . £72. 7/31 AKX 7.68 T
H## T L, RBLE_GAP_EVENT_DEVICE_SEARCH_COMP 1 <> k@I SN E T,

FTNA AR T %, Master 1% RBLE_GAP_Create_Connection B4t % = —/ L L. Slave |ZxF U CTH#ki & %R
LET, #5052 T35 &, Master/Slave & 112 RBLE_GAP_EVENT_CONNECTION_COMP A X kA3 %0
INET, HEfAkIEER 54 0@ TT,

= Master = Slave
Host MCU BLE MCU ) BLE MCU Host MCU
(S7G2) (RL78/G1D) (RL78/G1D) (S7G2)
APP rBLE rBLE rBLE rBLE APP
(Host) (Core) (Core) (Host)
J
RBLE_GAP_Device_Search N < RBLE_GAP_Broadcast_Enable
. L Broadcast = — — = >

;- -Repeat every time BLE device is found.-|= = = = = = 1 RBLE_GAP_EVENT_BROADCAST )
. |« 4= — = -H ENABLE_COMP
RBLE_GAP_EVENT_DEVICE_SEARCH !
1 _RESULT_IND '
1

1
: If the Advertising Packet has Complete Local
1 <: Name, and the name is “Renesas-BLE” X
: Yes | :
: No Store the Device Addressto 1
1 create connection later :
: : Searching will be
1 | [ stopped in 7.68 sec.
1
PR I [ 1

RBLE_GAP_EVENT_DEVICE_SEARCH
_COMP

RBLE_GAP_Create_Connection

.
»

<

Connection Request

Connection Response

<

RBLE_GAP_EVENT_CONNECTION
_COMP

» [
»

RBLE_GAP_EVENT_CONNECTION
_COMP

5-6 Connection > —#4 A
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# 5-3 Advertising 1Lk

Advertising Type

Connectable undirected advertising (ADV_IND)

Advertising Interval Min

30 [ms]

Advertising Interval Max

60 [ms]

Advertising Channel Map

All Channels (37, 38, 39 ch)

Advertising Data

Length of this Data

2 [bytes]

Data Type

<<Flags>> (0x01)

Flags

LE General Discoverable Mode
BR/EDR Not Supported

Length of this Data

12 [bytes]

Data Type <<Complete Local Name>> (0x09)
Local Name Renesas-BLE
Scan Response Data none
#* 5-4 Hpifik
Scan Interval 31.25 [ms]
Scan Window Size 30 [ms]
Initiator Filter Policy Without using the White List
Peer Address Type Random Address
Peer BD Address 01:23:45:67:89:FE
Own Address Type Random Address
Minimum of Connection Interval 30 [ms]
Maximum of Connection Interval 30 [ms]
Connection Latency 0
Link Supervision Timeout 5[s]
Minimum CE Length 0 [ms]
Maximum CE Length 50 [ms]

R30AN0305JJ0100 Rev.1.00
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5.3.5 Step4. Profile Enable —4 > X
F— X EZICFI9 % CSCP (Cycling and Cadence Profile) % Master/Slave & & ICH %ML L £,

Master {fll®> APP X RBLE_CSCP_Collector_Enable Bg%t% =—/L- L, CSCP (Collector) # At LE7, A
MEA5E T4 % & . RBLE_CSCP_EVENT COLLECTOR ENABLE COMP A X kM@ S ET, 0
#%. Slave @ Notification (CSC Measurement) % #7935 72%|Z, RBLE_CSCP_Collector_Write_Char Bi%k %
a— L LEF, BMEN5E T+ 5 &, RBLE CSCP_EVENT COLLECTOR WRITE_CHAR RESPONSE A <
Y EBEHENET,

F 72, Slave flld> APP |X RBLE_CSCP_Sensor_Enable Bi%t% =—/L L, CSCP (Sensor) % H %Mt L £,
HMEAN5E T+ % L. RBLE_CSCP_EVENT SENSOR_ENABLE_COMP A X h28@% Sk, Master 7>
% @ Notification Z#F v]J % Client Write Characteristic 23155 S5 &

RBLE_CSCP_EVENT _SENSOR_CFG_INDNTF_IND f X k8@ S £,

VIETT =2 X5 DM E T,

< d

RBLE_CSCP_EVENT_COLLECTOR_
ENABLE_COMP

RBLE_CSCP_Collector_Write_Char

>

<
<

d
<

Client Write Characteristic

(Notification Configuration = START)

= Master = Slave
Host MCU BLE MCU ) BLE MCU Host MCU
(S7G2) (RL78/G1D) (RL78/G1D) (S7G2)
BLE
APP rBLE rBLE rBLE r APP
(Host) (Core) (Core) (Host)
J
RBLE_CSCP_Collector_Enable | - < . RBLE_CSCP_Sensor_Enable

n

RBLE_CSCP_EVENT_SENSOR_
ENABLE_COMP

»

RBLE_CSCP_EVENT_SENSOR_
CFG_INDNTF_IND

RBLE_CSCP_EVENT_COLLECTOR_
WRITE_CHAR_RESPONSE

5-7 Profile Enable > —/%4 > &
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5.3.6 Step5. Profile Communication &—%4 > X
CSCP (Cycling and Cadence Profile) % | L Notification |Z X 57— % %5 2Bt L £ 9,

Slave il APP i External IRQLL #I V) iAZ (S4 NS D Z LIZ L W I3AE) BEATDH L.
RBLE_CSCP_Sensor_Send_Measurements Bi%ta = —/L L, T —#% % Master ~55 L ¥, T— X EENET
4% & . RBLE_CSCP_EVENT_SENSOR_SEND_MEASUREMENTS_COMP A X hAS@sI S ET, = O
DT —H T F—~<v MIES5OHEY TT GEIESE L 8] L T Z&W) , Slave il APP
1. S4 M &5 f:1C CSC Measurement PN @ Cumulative Wheel Revolutions D% A 27 U A > kb (1)

& : 0x00000000) L CEELEd, F7=. o Last Wheel Event Time, Cumulative Crank Revolutions, Last
Crank Event Time (21, ##.% 41 0x0001,0x0002,0x0003 % 7% 7€ L £7, Flags (% Wheel Revolution Data &
Crank Revolution Data % 2029 % 72912 0x03 25X E L £ 77,

Master {f]®> APP | Notification Z 5219 % &, RBLE_CSCP_EVENT_COLLECTOR_MEASUREMENT_NTF
AR MPNBEIEINET,

= Master = Slave
Host MCU BLE MCU ) BLE MCU Host MCU
(S7G2) (RL78/G1D) (RL78/G1D) (S7G2)
APP rBLE rBLE rBLE rBLE APP
(Host) (Core) (Core) (Host)
J

Repeat every time Master receives a
" “notification= — -~ ~T - ~-~-~- === --F -~
la

|
RBLE_CSCP_EVENT_COLLECTOR_
MEASUREMENTS_NTF

1 Notification
<t |

External IRQ11

RBLE_CSCP_Sensor_Send_Measurements

&
<

»

»
>

7

RBLE_CSCP_EVENT_SENSOR_

SEND_MEASUREMENTS_COMP

F-——-—-—-=-=-=--

Toggle LED3
5-8 Profile Communication > —#4 > &
%% 5-5 CSC Measurement @ PN%s
Fields Value
Flags 0x03 (Wheel/Crank Revolution Data & 12 %h1k)

Cumulative Wheel Revolutions

SA NI EN DA 7 ) A2~ (WIHME : 0x00000000)

Last Wheel Event Time 0x0001
Cumulative Crank Revolutions 0x0002
Last Crank Event Time 0x0003

R30AN0305JJ0100 Rev.1.00
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6. Appendix

6.1

AX— R+ I K BHEZRFIE

KEITIL SK-S7G2 D8 0 |Z Master & L TA~— K7 # > (Android/iOS & /34 X)) Zffi 4 2 BEOMER
FlEZ R LET, TOBEDOT A AAERKKIZN 6-1 DY TY,

= Smartphone (Master) —— SK-S7G2 (Slave)

N (7 ol

Android device or iOS device

6.1.1

Random Address

01:23:45:67:89:FE

Complete Local Name

Renesas-BLE

6-1 A~— b7+ LIBT3 A AKX

Android T/31 X

SK-S7G2 Dt 0 iz, Master & LT Android /34 2 &9 HBROMWRFIELZ R L £,

1. fEHF 2% Android 7351 RZELFOT 7Y A VA M—/L LET,

- “BLE Scanner:Read,Write,Notify” - Pixel’s Perception
https://play.google.com/store/apps/details?id=com.macdom.ble.blescanner&hl=ja

2. [AR{REXE]—[Bluetooth] Z iR L, BluetoothZONIZ L &7,

3. 1.TA A F—/LL7-BLE Scannerz £ L £9°,

4, EEhtk SCAN % BH#A L, Renesas-BLE BNFEREINDHZ L&A LET, (K6-2D (1)

5. Renesas-BLE OHIZH 2kt CONNECT R ¥ > &2 4% v 7 L, #mablith L9, (X6-2D (2)

6. Service —% ® CYCLING SPEED AND CADENCE ##{R L ¥4, (X 6-3)

7. Characteristic —'& & F{\7.0> CSC MEASUREMENT #2352 & .0 N s & > Z#f L T Notification % &
AILET,  (46-4)

8. N&RZ U2 HkEIZ72 0, Notification BRFFRf SN2 E 2R LET, (X 6-5)

9. SK-S7G2 ™ S4 % 9 7= TN Notification 23 2%(5 &, 16 T THRFL I 7= — ¥ @ Cumulative Wheel
Revolutions [Z3% 4T AR NA L 7 VA FPENDZ L 2R LEY, (X6-6, X6-7)
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BLE Scanner

Faverites

Near By History

NOT BOMOED

& Renesas-BLE

Status: CONNECTED
NOT BONDED
DEVICE INFORMATION

0x180A
PRIMARY SERVICE

GENERIC ACCESS

0x1800
PRIMARY SERVICE

BATTERY SERVICE
0x180F
PRIMARY SERVICE
CYCLING SPEED AND CADENCE
0x1816
PRIMARY SERVICE
CSC MEASUREMENT

uuID: 0000-1000-8000-

Properties: NOTIFY

Descriptors:

Client Characteristic Configuration

UuID: 0x2902

CSC FEATURE

UUID: 00002A5C-0000-1000-8000-00805F9B34FB
Properties: READ

SENSOR LOCATION

UuID: 0000-1000-8000

Properties: READ

SC CONTROL POINT

UUID: 00002A55-0000-1000-8000-00805F9B34FB

Properties: WRITE,INDICATE
Write Type:WRITE REQUEST

Descriptors:
Client Characteristic Configuration

UUID: 0x2502
CYCLING POWER

€ Renesas-BLE

NECTED
NOT BONEDED

PRIMARY SERVICE

DEVICE INFORMATION
Renesas-BLE
e 55 e CONNECT 0x180A
NET BOMOED FRIMARY SERVICE
GENERIC ACCESS
— oxe0)
e | FRIMARY SERVICE
HET BOMDED BATTERY SERVICE
Dx180F
_ FRIMARY SERVICE
I CYCLING SPEED AND CADENCE
HET BONDED
0x1&16

CYCLING POWER
Ox1518

PRIMARY SERVICE

% » W 17:39

DISCONNECT Renesas-BLE
Status: CONNECTED
NOT BONDED

DEVICE INFORMATION
0x180A
PRIMARY SERVICE
GENERIC ACCESS
0x1800
PRIMARY SERVICE
BATTERY SERVICE
0x180F
PRIMARY SERVICE
CYCLING SPEED AND CADENCE
0x1816
PRIMARY SERVICE
CSC MEASUREMENT
UUID: 00002A5B-0000-1000-8000-

Properties: NOTIFY

@

Descriptors:

Client Characteristic Configuration

UUID: 0x2902

Netifications enabled

CSC FEATURE

UUID: 00002A5C-0000-1000-8000-00805F9B34FB
Properties: READ

SENSOR LOCATION

UUID: 00002A5D-0000-1000-8000-00805F9B34FB
Properties: READ

SC CONTROL POINT

UUID: 00002A55-0000-1000-8000-00805F9B34FB

Properties: WRITE,INDICATE
Write Type:WRITE REQUEST

@ © © 0

Descriptors:
Client Characteristic Configuration

)

UUID: 0x2302

A |

DISCOMMECT

3 w0 17:39

DISCONNECT

Q@ O

R30AN0305JJ0100 Rev.1.00
2017.4.27

RENESAS

Page 21 of 25



Renesas Synergy™

RL78/G1D #{#>1-f§% BLE &1

< Renesas-BLE

Status: CONNECTED

NOT BONDED
DEVICE INFORMATION
0x180A
PRIMARY SERVICE
GENERIC ACCESS
0x1800
PRIMARY SERVICE
BATTERY SERVICE
0x180F
PRIMARY SERVICE
CYCLING SPEED AND CADENCE
0x1816
PRIMARY SERVICE

CSC MEASUREMENT

UUID: 00002A5B- 1 B34FB
Properties: NOTIFY

Value:

Hex; 0%0301000000010002000300

Descriptors:

Client Characteristic Configuration

UUID: 0x2902

Notifications enabled

CSC FEATURE

UUID: 00002A5C-0000-1000-8000-00805F9B34FB
Properties: READ

SENSOR LOCATION

UUID: 00002A5D-0000-1000-3000-00805F3B34FB
Properties: READ

SC CONTROL POINT

uuID: 0000-1000-8000.

Properties: WRITE,INDICATE

Write Type:WRITE REQUEST

Descriptors:

% » 01739

DISCONNECT

£ Renesas-BLE

Status: CONNECTED
NOT BONDED
DEVICE INFORMATION
0x180A
PRIMARY SERVICE
GENERIC ACCESS
0x1800
PRIMARY SERVICE
BATTERY SERVICE
0x180F
PRIMARY SERVICE
CYCLING SPEED AND CADENCE
0x1816
PRIMARY SERVICE
m CSC MEASUREMENT
uuID: 0000-1 80
Properties: NOTIFY
Value:
Hex: 0x0302000000010002000300

Descriptors:

@ Client Characteristic Configuration
UUID: 0x2902
Notifications enabled

Q CSC FEATURE

UUID: DO002ASC-0000-1000-8000-00805F9B34FB
Properties: READ

Q SENSOR LOCATION

uuID: 0000-1000-8000-

Properties: READ

@ 0 SC CONTROL POINT

uuID: 0000-1000-8000 .

Properties: WRITE,INDICATE
Wirite Type:WRITE REQUEST

Descriptors:

% » 01740

DISCONMECT

] W
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6.1.2 i0S 7/3 1 R

SK-S7G2 DXV iz, Master & LTiOS T34 A& EHTAB0OMRFIELZ R LET,

1. AT % Android 7314 AL FDOT 7V A A R—/L LET,

- “LightBlue” - Punch Through Design
https://itunes.apple.com/jp/app/lightblue-explorer-bluetooth-low-energy/id557428110?mt=8

2. [AEERE]—[Bluetooth] 2 iR L, BluetoothZ ONIZ L £,

3. 1.CA A b—/L L7 LightBlueZ &) L £,

4., EE%E SCAN ZBRAA L. Renesas-BLE NFE/RSIND T L 2R LET, BINTHZ & T ARG L
9, (X6-8)

5. Connected &72>TW5HZ L &R L (X6-9) . F~2A27m—/L LT [UUID: 1816 WD
[0x2A5B] #EIRLF£9, (X6-10)

6.  Listen for notifications % % »» 7" L C Notification Z &7 L ([X 6-11) . Stop Listening & H-xSN 5 Z &
iR LET,  (X6-12)

7. SK-S7G2 @ S4 % #f9 7= ONZ Notification 23245 X1, 16 # THFL S /=7 — & @ Cumulative Wheel

Revolutions IZF% M4 T D IRMREDT S NA v 7 VA hanbH T L xR LET, (X 6-13 (1), (2)

Pad =

Info

Peripherals Nearby
Al Renesas-BLE
5 239

Virtual Peripherals

17:24 8O3 . iPad = 17:24

LightBlue | Explorer + <

3 86% m.

Peripheral

Renesas-BLE

UUID: 2CADAO7E-99

9DA4-828D-547112F161ED
Connected

ADVERTISEME(T DATA
Device Information
System ID

Maode! Number String

Serial Number String
0.00-E

Firmware Revision String

Battery Service

Battery Leve!
UuID: 1816
Ox2A5B

Properties: Nofify

Ox2A5C

L/ PunchThrough ./ PunchThrough

6-8

R30AN0305JJ0100 Rev.1.00
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iPad = 17:27

< Back Peripheral

wvare Revision String

3 87% m-)

iPad =

< Renesa

Renesas-BLE

17:27 3 g7 mm;

0x2A5B

L/ PunchThrough

Ox2A5B
Manufacturer Name String UUID: 2A58
ool et Connected
Regulatory Cer
<0000000 DOC00000 U000 X Y0000 00X
NOTIFIED VALUES
Battery Service :
Battery Level DESCRIPTORS
09 0
UUID: 1816
PROPERTIES
Ox2A5B -
Propertes: NoBty Notify
Ox2A5C
Properties: Reax
Ox2A5D
Properties: Reao
Ox2A55
Properties: Wite Indicate
UuID: 1818
Ox2A63
Froperties: Notify
Ox2A65
Froperties: Read
Ox2A5D
Proportios: Roa
| PunchThrough ./ PunchThrough
6-10 6-11
Pad = 17:27 3 7% m. Pad = 17:27 * 87% -
< Rene BLE 0x2A5B < Re 0x2A5B
Renesas-BLE Renesas-BLE
Ox2A5B Ox2A5B
UUID: 2ASB UUID: 2A58
Connected Connected
NOTIFIED VALUES NOTIFIED VALUES
; )
(0]
: , @)
PROPERTIES DESCRIPTORS
0
Notify 0
PROPERTIES
Notify

| PunchThrough

6-12

6-13
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R—LR—=DLHR— FEO

INFHY A L7 ha=F AR—L_X—
http://japan.renesas.com/

BRI&EE
http://japan.renesas.com/contact/

FTRTOERES I VERERE, ThEThOREEICRELES,
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