ENESAS FINr—a/—t

BluetoothLE ¥4/ 2> /" FLa—)L
Windows 10 Bluetooth LEZ U 45— 3>

=25
A7 TUr—320/ —REIULRYRAI LY O =49 XE Bluetooth® Low Energy 3 ffixt it~ 4 a2 2 0E

Ca—I)LEBEH L-EEAR— FEEBIRBET S EMNTE S Windows® 10 Bluetooth LEZ Y5 —2 3 > %
38 L T. Windows 10 0 Bluetooth LE APl QEI{EOCUIBO RN EZMHE L ET,

Windows 10 TEEF 5 Bluetooth LE 7 7'1J /—< 3 > [&. Microsoft Visual Studio Express 2017 for
Windows Desktop T.NET Framework @ Windows Presentation Foundation (WPF)7 74— 32> & LT
EREN. RT7YDT,. AR 9230 HY—EXPXY SV 2 VRTA VI DRER. T—FBEETVET,

BERERR T /N R

Target Board for RX23W

Target Board for RX23W module

EK-RA4W1

EB-RE01B

RL78/G1D §fffi/hk— F (RTKOEN0001D01001BZ)

B ERTaIA
RX23W J')L—TF

e RX23W %' JL—7 Target Board for RX23W 2 4 v X2 — kH4 K (R20QS0014)

*  RX23W %' JL—7 Target Board for RX23W 1—H—X<T =217/l (R20UT4634)

+  RX23W %' )L— 7 Target Board for RX23W module 2 4 v 9 X4 — k#i4 K (R20QS0022)
e RX23W %' JL—7 Target Board for RX23W module 2 —H#—X< =27 /L (R20UT4890)

RA4WL F')IL—TF

*  RA4W1 Group Evaluation Kit for RA4W1 Microcontroller Group EK-RA4W1 Quick Start Guide
(R20QS0015)
e  RA4W1 J)L—7T EK-RA4W1 1—H—X<T =27/l (R20UT4683)

REO1B 7 )L—7

. EB-REQIB /N\—FH 7 =a7JL (TS-TUM09734) (TESSERA TECHNOLOGY INC.)
e REO01B %/L—7 Bluetooth Low Energy #> 7JLa— K (using CMSIS Driver Package)
(ROLAN5606)

RL78/G1D ' IL—7

e Bluetooth® Low Energy 7B kLR 2 v ¥ R UART 7 F1)r—< 3> (RO1AN3130)
e Bluetooth® Low Energy 7R FJJLRA VY 94 v RE—KH4 F (ROLAN2767)
e RL78/G1D §Hfi-h— F 1—H¥—X< =217/l (R30UZ0048)

Bluetooth®® 7 — K<v—%4 $ & 1A J(& Bluetooth SIG, Inc NFTAET A2 EHEETHY .. ILRYPRILY k
O ZAB%RXEHEIINOEDT—9 254V RICEDVTHERALTVWEY, ZOMOEES & UERHEE
FZENZENOFREFICRELET,

Windows. Windows 10 § & U Visual Studio [&. #[E Microsoft Corporation D KEH L U ZFDDEIZH
11 5B HEETT,
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BR

O - R 5
O I I (o BT =Y Vo7 1= o | R 6
1.2 VirtUal UART CHENL .o, 6
2. B R et b ettt re s 7
N R =t e i 1 T 7
2.1.1  LED SWILCH SEIVICE ClIENT. .. .uuuuiiiiiiiiiiiiiiiitititisieieteeererererere e e e —e—.—e—e—e—e—eterareretererererererererererrrsrrrsrsrnnes 7
2 I Y 4 ¢ (U -1 I 1 =T o | SO PEERS 7
2.2 WINAOWST T A= 3 U EBE e 8
A A I Y VY1 (o] IR Y= (o =T O 1 =T o | O EERS 8
2.2.2  VIrtUBI UART ClIENT ... ititiiiiiiitiiiitiieieieisteeeteteteueeeesreeeteteestetsbe e sssssssstesssssssssssssssssssssssssssssssssssssssssssnsssnnes 10
2.3 BRI R DD .ottt 12
2.3.1  WINAOWS P C ...iiiiiiiiiiiiiiiiitieititieieteieeetetseeeeeetseeasestssssssssesssssssssssssssssssesssssssesssesssnsesssssssssssssnssnnsnsnnnnnnssnnes 12
2.3.2 Target Board fOr RX23WV ........uiiiiiieeeiiiiiiiiie e e e e s ettt et e e e s e sttt e e ae e e s s snat e aeeaaeessantsbnaeeaeeessnsssseeeaeeesannnes 12
2.3.3 Target Board for RX23W MOAUIE ............eeiiiiiiiie et e e e e e e e e e e e e anes 12
G B (G Y A N 12
2.3.5 EB-REODLB ...ttt e e et e e et e ettt eeeetaaaeeett e arataeeeettaaaaaataas 12
2.3.6 RL78/G1DEFHi7R— F(RTKOENOOOLDOLOOLIBZ) ..cvveveeevieveeeeeireeteeceesteereeetesteeeestesseesessresneesensreensesrens 13
24 IR oottt ettt n s e 14
2.4.1 LED Switch Service ClientZ A L iz B ERERR ..o 14
2.4.2  Virtual UART ClientZ S Lo B ERERE ..o 20
K T ) |V SRRSO 27
T O e 1 -~ 5 - TSRS 27
3.1.1 Visual StUAIO 2017 A S/ R BRIl oot 27
3.1.2 WINdOWS 10 SDKD A /R B )L oottt e ettt e e e et e e e abe e e e ennas 30
B2 T T AIAER oot 33
3.2.1  LED SWItCh SEIVICE ClENL......uuiiiiiie et e s s e e e e e s s s e e e ae e s ssntabeeeeeeeeesnnsrereeeeeeenannnes 33
I Y A 1o (= LI 7 = IO 1= o | P PPPPPPRPRt 33
3.3 WINdOWST U= T UMEIL R oo 34
A, R DM ettt ettt ettt aes 35
41 Windows7 TV —2 3 VD TOAT TLT T A I it 35
4.2  WPFTUWP®DBIUetooth LE APIZ{EFIT D ..ot 35
4.3 LED SWItCh SEIVICE ClIENT.....cc e s s e e e s e e e e e e e st ae e e e e e e s s snnbe e e e aeeesannnstnnneeeeean 36
e T N |V F=Y1 0 VAT g Vo [0 1V A A 36
T I R Iy [V N G A A o - TSR 36
A.3.1.2 T R R T R e e e e e e e e e e e e s e e e e e e e e e e aaaanee it 37
A.3.1.3 AW R R RN R D ettt e e 38
4.3.2 AdvertisementWatcherInformation?Z 5 & ... 43
B R A G o RS 43
4.3.2.2 A N U R e e e e e e e e e e e et e e e e e e e e et e st e s aanesiaaeia 43
4.3.3  DeviceWatCherInforMationZ T R .. ....oooii et te e e e s e eraeesrae e 43
W e T R I Gl S s OO TR 43
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R T A A m B e TR TTR 43
R R I I [ N G A A o - H RO 43
T T N Y SR 44
4.3.4  VIEBWMOAEIZT T R .ottt e et e et e e et e e e ate e et e e eaaeesateeeetaeesnreeans 44
B340 T A —JL R(A U INEB) oo ettt 44
A.B.4.2 O R R T et 44
R N R A m B G T TR 44
Ny A R 45
R R A m R e e OO UTRRRO PP PPRP 46
4351 T T T2 T URBH oottt 46
4.3.5.2  PAIITUNPAIITR A 2/ 1ottt sttt se et s e b s e b se et sa et et et e et et b e s se s ere e 47
4.3.5.3 CONNECH/DISCONNECITR A 2/ ...viivieeeiee ettt et st s eete st te s te et e te s te et e et e s aeeseesbeeseestesteestesreenesstesreeseesrs 49
4.35.4 LED BIiNk RAteR A L/ (WHHEIETE) ....vovveeceeeeeeeeeeeeee et eeee et s enes s een s sanenaes 50
4.3.5.5 SW StateZ {5 (NOtIfICAONIZIE) ...oovioieeiieeiieeeee ettt ettt ettt ee et teeneseeaas 50
4356 FHER— FAVD DFIET oottt 50
Y 1 (8 = VAN I O 1 =1 o | SR 51
4.4.1  MAINWINAOWY T 2R ittt e ettt e e e et e e e e et e e e e et e e e e sabe e e e e eabeeeeeetbeeeeeasbenaeanns 51
T R Iy [ N G A A < - RO 51
/N W e I G s s R SRRSO 52
L/ S I Y AT o B (N A S s 2 52
4.4.2 AdvertisementWatcherinformation?Z 5 & ... 55
B R A G o S 55
O S TSR 56
443  VIEBWMOAEIZT T R oottt e e et e e et e e e abe e e tee e eaaeesateeeeteeesnreeans 56
431 T A —JL R(A U INZEB) oottt 56
AA3.2 O R R T e etae e aaae s 56
T T A m B TSR 56
e B A SO 57
R m R e B TSSO URRRRU PP PPRT 58
AAAL T TUT =D T URBH oottt 58
4.4.4.2 CONNECHUDISCONNECITINZ 2/ .ottt ettt ettt et e et e ettt s ee et e et et e e aaeans 59
B.4.8.3 LOGTRA 2ottt ettt ettt ettt ettt et et reanas 61
4444 FleTRA D/ (WIHHEIELS) ..oieiececeiieietet ettt ettt ettt s et b et e s b b s st eneas 61
4,445 SeNA7TRA J(WHLEIETS) ..veecvieeeeeeteeeeee ettt ettt e et se ettt s et et e b e s et e s eseeseseenese e 62
4446 SendTFARRYIR + = U (WHEIEIE) coovivieiiiieeeeeeeeeeeeeee e 62
4447 XFET—FZIEINAICAUONTZIE) oo ciioieeceeeeeeee ettt ettt ettt ettt etean s 63
4.4.4.8 FHER— FAVD DFIET oottt ettt 63
45  WIindows 10MBIUEIOOtN LETELE ....ccviveeeeiteieeeeee et st ettt sttt te st e e saesteeneestesteestestesnessbesneeseearas 64
4.5.1 BluetoothLEAdvVertiSEMENtWALCHET .........ccoooiii i 64
S =TT - (] U= SRR 65
TR B == 1111 oo PP URPPPRT 67
S U 1 o o - V1 4 T T SRR 68
TR TR O o 1 ] =T o 1o o 68
456  SEIVICEERTR ..oiiviiiiieieee ettt ettt ettt et et et et e a e bbbttt et a e bt b et et et et et teete et e te et et et ereann 68
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4.5.8 Client Characteristic Configuration DESCIHPIOIEZTE ......veverreerereereeriereeesearesesteseeseeeeessesseseeseeseeseeneenes 69
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4.5.10 NOUICAIONAZS ....cocviiieteeieeietet ettt ettt ettt ettt et s e e st ebese s et e s e e s et esese st ebene st eseneas 70
45,10 WIIEIELS oo oveeeieeetet ettt ettt ettt e bR et b b e et R R e st et Re st R s e st ne e s s ene s 70
B B EETH e e e e —— e e e e e e e 71
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B, R ettt et e et ettt et et et e et et re e ete e 72
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1. #=E

A7 TUr—3v/ —FE AR RAILY bO=%5 X8 Bluetooth® Low Energy it~ 4 a2 v 0E
Da—LERE LFHEAR— F & BIRBIET 5 2 £ATE % Windows 10 Bluetooth LE 7 T 77— 3 (LU
f&. Windows 7 7! r—< 3 V) %@ L T. Windows 10 0 Bluetooth LE APl D EIfEOMIBD Fin & fi#sh L F
ER

Sl R— K &5EIET S 2 DO Windows 7 7Y & —2 3 VELTISRLET,

® LED Switch Service Client
RX23W Z')L— T/ RAAW1 5 )L—F /RE0IB ¥ )L — T DEHER— K& @BIELE T,

® Virtual UART Client
RL78/G1D ¥ IL— 7 OFHEiR— FEBELET,

Windows 7 U —3 3 U EBIET AEAR— FOY I F O 7H#UTICSRLET,

® RX23W J)IL—T
- i AR — F
e  Target Board for RX23W
e Target Board for RX23W module
-VI7k0zx7
e LED Switch ¥—EX (FHfi-h— FOERFIZEZTAEFATNSEY I LD 7)

® RAAWL T IIL—T
- §Hifi AR — F
+  EK-RA4W1
-Y2b9zx7T
e LED Switch #—EX (FHMii-R— FOHFBHICEZTAENTWLDEY I LD T)

® REOIB 7 /)L—7
- FHfiAR— K
+ EB-REO1B
-Vo2bk0zx7

e  GATT Server
(LED Switch —E X & FEI##E
( TRE01B %'JL— 7 Bluetooth Low Energy # > ZJLa— K (using CMSIS Driver Package) |
(RO1AN5606)ICEHBENTLNE Y 7 kT 7)
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® RL78/GID )L —7F
- FHEAR— F
+  RL78/G1D i¥fi-R— F(RTKOEN0001D01001BZ)
-J7b9zx7

e {REUART7IUH—Tar
( TBluetooth® Low Energy 70 b3 JLRZ w4 R UART 77— 3] (ROLAN3130)
ICEMRESNTWAY I b7 (XFT—2EREZFEALEY))

1.1 LED Switch Service Client

LED Switch Service Client @ Windows 7 71— 3 V[ .RX23W 4 )L— T RA4W1 ' )L— T RE01B
T — T OFHER— K TEIET % LED Switch Service £ BIEZ1T5 S EMNTEET, Pairing T Windows M
DRATLIZEEEA— FOIESHRZEZEF L. 5Eii/R— FLD LED mREROHIHAS, X4 v FHBEShi=-REE%D
WOV FZEFTOVET,

LED Switch Service Client

W LED Switch Service Client X

Pai ring Evaluation Board

LED Blink Rate (Write)
[

Switch State (Notify)

<& |

1-1 LED Switch Service Client

1.2 Virtual UART Client

Virtual UART Client ® Windows 7 7Y r—< 3 >I&. RL78/G1D ¥ IL— T DEMR— K TEET 248
UART 77— 3V EBIEEITSCEMNTEET, Windows 7 74— 3> &, §Hfi/R— FIZ USB
BHEESN-PCLEDA—ZFILY I FTXET—EIDEZEEZTVET,

Terminal Softw are

Virtual UART Client

Character Data (Write) Evalat'on Ag ; :

[ > 2 -

Character Data (Indicate) a
|

1-2 Virtual UART Client
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2. EnfRHERR

21 EfT7741L

AK7TVr—av/—FZEFENRS Windows 7 TN 75— a vOEFTI 7ML EFERL T, FEiAR—F
EDBIEBFEHRET HENTEFT,

2.1.1 LED Switch Service Client
LED Switch Service Client DE{T I 7 A ILEFK 2-1Z. FHTZAF@R—Kx%X 2212k LET,

5 2-1 LED Switch Service Client €77 71 JL

THILE4 T774IL%A

r01an6004jj0100-ble-mcu-win¥LED_Switch_Service Client¥exe LED_Switch_Service_Client.exe

3% 2-2 LED Switch Service Client TERTZ 25HfiR— K

Windows 7 77— 3 v 771 L4 iR — R

LED_Switch_Service_Client.exe - Target Board for RX23W
 Target Board for RX23W module
* EK-RA4W1

- EB-REO1B

2.1.2 Virtual UART Client
Virtual UART Client DE{T 77 M4 ILx 3% 2-3IZ. FHETE35MA— FER 24127 LET,

% 2-3 Virtual UART Client £{77 74 JL

THILE 4 T74IL%A

r01an6004jj0100-ble-mcu-win¥Virtual_ UART_Client¥exe Virtual_UART _Client.exe

% 2-4 Virtual UART Client TEHATE 55HfiAR— F

Windows 7 U4 —> 3774 L4 @R — R
Virtual_UART_Client.exe - RL78/G1D 5}fi-R— K(RTKOEN0001D01001BZ)
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2.2 Windows 7 74— 3 U4EH
LED Switch Service Client & Virtual UART Client Q482 DWWTERBBLE T,

2.2.1 LED Switch Service Client

&7 LED Switch Service Client X
Status
W) T~ ot paired.
@ M~ Pair e |— 1O
SW Count —— 1@
(5) T~ L£D Bink Rate xﬁ—l ©)

2-1 LED Switch Service Client {4k

(1) RT—BFRARRTFRAIRYIR
TV r—oav0EEREERRILET,

(2) Pair/Unpair K% >

FEAR— FERTYUTEINTUWVELE, ParR2 & LTEMEL MTPair] ERTENFET, K2
0w T BETMAR—FKFERTYUGTLET,

FMEAR—FERTY T EINTLSEF, Unpair "2 & LTEIEL lTUnpair] EXRRENFET, RE2
VEIVVITDHEFHAR—FEDRT YT EEBELET,

(3) Connect/Disconnect R4 >

FHMEiAR— R & RERDOF., Connect /R4 > & LTEIMEL lConnect] ERTENFET, R2VE0 1y
I BETHEAR—FEEHRELET,

iR — FEEH SN TS, Disconnect R4 > & L TEIMEL IDisconnect] ERFTSNET, 7R
BB THEFMAR—FEDEHEEUHRLET,

(4) SWCount T¥RX rRv o X
HE# L T ULV B EHEiR— KAVE(S L 7z Notification D ZEEEERFLET,
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(5) LED Blink Rate {54 &
LED Blink Rate ANTF R bRy I RICAASNIEEME, #EHEL TLAFER— FISRELET,

(6) LED Blink Rate AATFHFX FRy o R
LED Blink Rate MEEZAALET .
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2.2.2 Virtual UART Client

B Virtual UART Client *
(E0 |
Status | Mot connected.
2
Bluetooth Device Address //I ( )
E.g.'j 74805000C991
(3) r\ Connect
. paie)
Receive Log
@ T
v
Send Filz //I ( )
(6) r\ Send //I (8)

X 2-2 Virtual UART Client {t4%

(1) RT—ERARRTFAIRYIR
FIVr—oav0EEREERTLET,

(2) Bluetooth Device Address TR FARv o R

ZEHE: Connect RE V&2 ) v LIRFEUART 707 74 )LD UUID £ D5FliA— K &3k L=,
Bluetooth Device Address #3Fx LE 9,

AR ConnectiRZ &9 1) vwHd 5 EANSTNTL S Bluetooth Device Address D EF{lisR— K & 5
LEd,

RO1AN6004JJ0100 Rev.1.00 Page 10 of 78
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(3) Connect/Disconnect R4 >

FHlAR— R ERBEH DR, Connect /R2 > & L TEIMEL TConnect] ERTEINFET, RFIVEDV )Y
DFBEFEAR—REEHELET,

SlAR— K &S L TULVSHE, Disconnect R4 > & L TEIMEL IDisconnect] EXRRENET, K%
VEDYYITHRERMR—FEDEREZHMLET,

Bluetooth Device Address TF% R kR 2 A HVZEHE:

Connect R &S ) wHdBEFEEUART 70T 74 J/LD UUID ZEDEMEAR— REEELE
ERR

Bluetooth Device Address T¥ X k78w 4 XIZ Bluetooth Device Address A ESEA SN TLV3:

Connect R &5 ) w9 3B EERASTNTLYS Bluetooth Device Address D EEfliAR— K & 65k
LEI,

(4) Receive T—2TFX bRy IR
EHmLTOSHER— PR ELEXFT 22 ZELRRLET,

(5) Receive T—A2REFERE >
B L TSR — FARELEXFT—22ZELI7MIILICRELET,
774 IILIZEREDF Tloggingl ERFRENET,

(6) Send T—2TFRXFRyI R
B L TV AHEHEAR— FISEETHAXFT—2ZANLET,
ANTRERXFET—42 £ 20 XF(20 /84 )T,

(7) Send Z7AILKRE >
T7AILVDFOXFT—R EHEHE L COHEHEAR— FISEELET,

(8) Send T—ARE Y

Send T—2 ANTHFRMRY Y RIZAAEN-XFT—2 & BREINTOSFHEAR— FIZEELE
ERS
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2.3 HMERERRIEDER

BERERR Z 1T SIRIEE LT, Windows 10 A& ¥ % PC &R 2-2, R 2-4TRYFHEAR— FOHOWNS
N —DZFEBLET . Tz, BFFER— FICEHOETERT SV I LI TEEERATIESLY,

2.3.1 Windows PC

Windows 7 7Y 5 —< 3 U OEEZEFEEE L 1= Windows 10 PC D& Z & 2-5[2% L £9 . Windows 10 PC
(X Bluetooth 4.0 LAF%® Bluetooth #REZHEE L= PC #FRAL T &L,

Windows 10 DIREEIZ K > TIEWindows 7 T — a3 UAEBMELGZWZ EAHY ET . ZDBEIEIS. T
BEEIE| 23BLTESL,

# 2-5 Windows &%}

ITq4aY Windows 10 Home
N—o3y 21H1
OS EJI K 19043.1110

2.3.2 Target Board for RX23W

Target Board for RX23W TIETH Y 7 b = 7 (LED Switch 4 —E R) 1 # & L £9 , Target Board for
RX23W 2D T AT S LEEZFRAATVSBEIE. UTORFFa AV MESRBLT THERY I Y7
AEFTLTLESL,

* RX23W %' JL—7 Target Board for RX23W ¥ 4 v X4 — kA4 K (R20QS0014)
-5.1 HEBY 7 bz 7ADERT

2.3.3 Target Board for RX23W module

Target Board for RX23W module Tl MH Y 7 b = 7(LED Switch 4—E X) | ZER L £ 9, Target
Board for RX23W module [IZftD TR Y S LEEEAATWSIGEE. UTORF1 AV FESBLT IHA
BYI b7 ~MERLTLEELY,

*  RX23W %' )L—7 Target Board for RX23W module 74 v 9 X4 — k#4 F (R20QS0022)
-5.1 BBV I bz 7ADET

2.3.4 EK-RA4W1
EK-RA4W1 Tl Tfactory software (LED Switch Service)] R L ET, EK-RAAWL [THD TS S5 L%
EEAATVBEGERIFE. UTDO XA 258 LT lMactory software] ~NETLTL TLFZELY,
e RA4WI1 Group Evaluation Kit for RA4W1 Microcontroller Group EK-RA4W1 — Quick Start Guide

(R20QS0015)
- 6. Restoring Factory Settings

2.3.5 EB-REOQO1B
EB-REO1B Tl& IGATT Server] #ERALET. UTOFFxa A2 bESHBLT IGATT Server] @70
T LEEZTAATTELY,
 REO01B %' JL—7 Bluetooth Low Energy ¥ > ZJLa— K (using CMSIS Driver Package)

(ROLAN5606)
24 DJ7—LOTTEZTRAH
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2.3.6 RL78/G1D &f{fi-t— K(RTKOEN0001D01001BZ)

RL78/G1D §Hli/R— FTIX MRBUART 7 T U —> a Y(XFET—2ERETOISL) I ZFEALET,
UTDORFa AL MESEBELT REBUART 77— 3 (XFET—2ERETOTS L) OTOT5
LEZEEFAATTELY,

e Bluetooth® Low Energy 78 F3)LR A w4 {R8 UART 7 71J4—3 3> (ROLAN3130)
-7.3 RITREDO%£E

e Bluetooth® Low Energy 7R A JLRA VY U4 v RXZ— A4 K (RO1AN2767)
-5. FOYT S LEEEFAD

REUART 7 TS —2 a3 vDXFET—4EZEL TLRAKRVRBEYEE] TITVWET, F#HER—FLED
TAVTRAVF6-4%FK 26DESICKRELTLKESVN.TAYTRLA Y FOHEMZOVTIIUTDO R
AU RESBLTLESL,

e Bluetooth® Low Energy 7B b LR %2 v ¥ {RFE UART 77— 3> (RO1AN3130)
-32 TAEZEICBITHLARAFEDEIR

F 2-6 RL78/G1D FHliAR— FDT 1 v TRA v FE&KE

&S AAYF BrLL]

SW6-4 OFF (%) LRRYZREY @R

954 7 > b—=H—s\: Write Request
H—/\—=% 54 7 > k: Indication

REETAIXNFET—EADAACZELEXFET—2ORFRIE., FfiAR— FICEKLIZPCLODZ—ZFILY
TFrTHHVET, UTOFFa AV MESRBLT, FHEAR—FE PCOERE., 2—IFILV I LDEREZE
ToTLEETL, UMTORFXFa AL T 2E0FHER— FZERFTHESICEABIATOETHS, K77
Jg—232/—FrTEH1IEDHEHFBLTLLIEEELY, )

e Bluetooth® Low Energy 7B b LR %2 v ¥ {RFE UART 77— 3> (RO1AN3130)
-7.3 RITREDO%£E
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Windows 10 Bluetooth LEZ 1) 5 —< 3 >

2.4 ENMERESR

2.4.1 LED Switch Service Client Z{# 8 L -&1{EF&R

(1) FHiR— FICEREBRALEY, BRERATHEHIMIZT FNE A OV ITHRBSNFET . Tl
R—F~OEBREAFEE. FATHFMEA— FICELETUTO RFa A FESBLTIESL,

® RX23W %' )L—7 Target Board for RX23W 2 4 v 9 X2 — kA4 K (R20QS0014)

-2.1 BRiEA

® RX23W %' )L— 7 Target Board for RX23W module 74 v 9 A4 — k#4 F (R20QS0022)

-2.1 BREREA

® RA4WI1 Group Evaluation Kit for RA4W1 Microcontroller Group EK-RA4W1 Quick Start Guide

(R20QS0015)

- 3.1 Connecting and Powering Up the EK-RA4W1 Board
® REO01B %' /L—7 Bluetooth Low Energy > 7JLa— K (using CMSIS Driver Package)

(RO1AN5606)
-2.2 BEAE

(2) % 2-10 LED Switch Service Client Z&81 L F£9, E£E7 % LFHER— FEDRT ) U JTEHRMN

windows @D ¥ A T LIZEFIN TSN Fzv I LET,

LED Switch Service Client

Status

Checking for paring.

4

LED Switch Service Client

Status

Mot paired.

SW Count

Pair Conn

® 100rms

2-3 LED Switch Service Client ®B1{ERESE (1)
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Bluetooth LE ¥4 3> /E<a—JL Windows 10 Bluetooth LEZ 75— 3 >

() [PairRa2 > &EY vy LFHER—FERT Y TEITVET,
R7YUTHNET % &[Connect]ihd UNERIZAY FF, £i=. Windows D[FRTE] - [T/31 X] -
[Bluetooth & Z DD T /34 R]IZ, FHEAR— F(RBLE-DEV)ISR7 Y VT FEHDTINA A& LTERTFR
SnEY,
FEAR— FARDOSGNFEEORT ) U ITNRRT 558, FHEAR— FICERZHRALTHL—FE
BREABAL7 FNIA DU T OEERBARCLEDIZETRRELIZKCLEDTVAIELRHY FT,
T RNGA DU TDREERRER T5-OICFFHEAR— FOD Reset Switch 3 L THEEI L T 12 &
LY,

B | LED Switch Service Client >

Status

Mot paired.

U

B LED Switch Service Client >

Status

Pairing.

4

B | LED Switch Service Client =4

Status

Paired.

Unpair Connect

SW Count

Rate ¥ 100ms

2-4 LED Switch Service Client DBI{EHEE (2)
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Bluetooth LE ¥4 3> /E<a—JL Windows 10 Bluetooth LEZ 75— 3 >

—n

Bluetooth & ZMDMD7T /N1 X
A

2-5 LED Switch Service Client ®B1{E#EE (3)

(4) [Connect]’R2 >%&#4- 1) v LEHEiAR— FEERE LTI, EHid 5 L. [LED Blink Rate] R 2 U HAE I
BYES,

B LED Switch Service Client >

Status

Paired.

Unpair Connect ‘QJ

B LED Switch Service Client >

Status

Connecting.

J

B LED Switch Service Client >

Status

Connected.

Unpair Disconnect

SW Count

LED Blink Rate ¥ 100ms

2-6 LED Switch Service Client D Ei{EHESE (4)
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Bluetooth LE ¥4 3> /E<a—JL Windows 10 Bluetooth LEZ 75— 3 >

(5) FHEAR— FD SW %19 & Notification AEE ST . SW Count THFRX AR Y I RIZHADV FENFET,
(Target Board for RX23W/Target Board for RX23W module/EK-RA4W1 (& SW1, EB-REO01B [& SW2
EETLTSEEL, )

B LED Switch Service Client >

Status

Connected.

Unpair Disconnect

SW1 Count D

LED Blink Rate x 100ms

2-7 LED Switch Service Client DBI{EHEE (5)

(6) LED Blink Rate 7% & k7R 4 ZIZ LED M AiERIRZEA A L. [LED Blink Rate] R4 > %4 1) v L
*9, AR — FD LED O mREENEILLET .

B | LED Switch Service Client >

Status

Connected.

Unpair Disconnect

SW Count 1CA

LED Blink Raﬂ

2-8 LED Switch Service Client D BI{ERESE (6)

x 100ms

wn

RO1AN6004JJ0100 Rev.1.00 Page 17 of 78



Bluetooth LE ¥4 3>/ a—JL

Windows 10 Bluetooth LEZ 1) 5 —< 3 >

(7) [Disconnect] R &2 1) v L., FHlEiR— FEDEHEEIMLET,

B LED Switch Service Client >
Status
Connected.
Unpair Disconnect ‘g
B LED Switch Service Client >
Status

Disconnecting.

LED Switch Service Client >

Status

Disconnected.

Unpair Connect
SW Count 1F3
LED Blink Rate 5 ¥ 100ms

2-9 LED Switch Service Client D Ei{EHESE (7)

RO1AN6004JJ0100 Rev.1.00
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Bluetooth LE ¥4 3> /E<a—JL Windows 10 Bluetooth LEZ 75— 3 >

(8) [UnpailRA>ZEHV ) w9 LRT 2T EEEELET, Windows D[FEE] - [T/34 ] - [Bluetooth & %
DD TINA R[5, FHfiAR— F(RBLE-DEV)AHIBR S FET,

B LED Switch Service Client >

Status

Disconnected.

Unpair %J Connect

B LED Switch Service Client =

Status

Pairing information was deleted.

Pair Connect

SW Count 1F3

LED Blink Rate 5 x 100rms

2-10 LED Switch Service Client DB /EREER (8)
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Bluetooth LE ¥4 3> /E<a—JL Windows 10 Bluetooth LEZ 75— 3 >

2.4.2 Virtual UART Client Z#{£ 8 L =872

(1) RL78/G1D 5{fi7/R— K@ CN3(USB mini-B)& PC % USB #— 7L Tt L. RL78/G1D §HfiAR— I
BREBALEY, BREBATHLEHFNICT PN DU IHBBEINET,

(2) RL78/G1D FHirR— KAER SNz PC TA—SFILY I bEREBLET . AEERETIEI—F
Y7 rELT TeraTerm ZEALET,

(3) &x 2-30 Virtual UART Client 2281 L E 9,

B Virtual UART Client *

Status | Mot connected.

Bluetooth Device Address

Receive

£.g.) 749050000991

Send

2-11 Virtual UART Client D 8){E#E2 (1)
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Bluetooth LE ¥4 3>/ a—JL

Windows 10 Bluetooth LEZ 1) 5 —< 3 >

(4) [Connect]/hZ > #&#45 1) vy LEHEIAR— K &#E# LE 9. Bluetooth Device Address TF X kiRv o R
[CEGELEREAR— FOT7 FLANKRTEI N, [Loglh% >, [File]/h4E >, [Send]R% v HNERIIZHE Y
*9, TeraTerm IZ TCONNECT] &¢RFEINFET,
AR — FAR DS ALMES. FHEiA— FICERZBRALTHL—ERBBN/BBLT NP
TOREEMBNECHEDZZETRERLIZKCEDTWR I ENHYET., ZENEZA DU T DZEIER

[BEE< T 5=-OIZEEMA— K0 Reset Switch 23 L THEEI L T &L,

B Virtual UART Client *

Status | Mot connected.

Bluetooth Device Address

£.g.) 749050000991

J

B Virtual UART Client *

Status  |Scanning.

Bluetooth Device Address
£.g.) 749050000991

U

B Virtual UART Client *

Status | Connected.

Bluetooth Device Address 749050000991

Disconnect

Receive Log

£.g.) 749050000991

2-12 Virtual UART Client D 8){E#E2 (2)
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Bluetooth LE ¥4 3> /E<a—JL Windows 10 Bluetooth LEZ 75— 3 >

T COME - Tera Term VT

File Edit Setup Control Window Help

2-13 Virtual UART Client D ){E#E2 (3)

(5) [LoglR2 2%V ) vo L TRRIZEFITTREI FA4A705%RRLET, 7274 ILEERTH T4

FEERL, [77MLBIIEBDRMEANLES, (REIR22EI v T5E05T74LH
ERENOTOREMNFIBESNET,

B 7 Virtual UART Client
Status  |Connected.

Bluetooth Device Address 7459050000991

Disconnect

e.g.) 74905000C991

Receive Log k
EZEERITREE b
<« v A <« Data (D) » temp v & empi&E
ZE - EFLIWTAIA - o o
proj A & B s=gEm A
rename R
temp e T v
[ v < >
J74 & (M): | log.txt »
I74 LDER(T): | Text File(* txt) v
A JHAF-m3ET FF(S) k‘ Fot )l

B 7 Virtual UART Client
Status  |Connected.

Bluetooth Device Address 749050000991

Disconnect

Receive

£.g.) 749050000991

2-14 Virtual UART Client ® 812 (4)
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Bluetooth LE ¥4 3> /E<a—JL Windows 10 Bluetooth LEZ 75— 3 >

(6) TeraTerm T ESC ¥—% L TR UART E— FICLz#&. XFZAHOLFET,

T COMG - Tera Term VT
File Edit Setup Control Window Help

ICONNECT

i‘d irtual UART Mode]

J

1 COME - Tera Term VT
File Edit Setup Contrel Window Help

CONNECT

[Virtual UART Mode]
Hello.ll

2-15 Virtual UART Client ® 81/E#:2 (5)

(7) Virtual UART Client ® Receive] THX bRy XIZ TeraTerm ICAALXFENRTINET,

Receive Logging

Hello.

2-16 Virtual UART Client D ){E#:2 (6)
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Bluetooth LE ¥4 3>/ a—JL

Windows 10 Bluetooth LEZ 1) 5 —< 3 >

(8) [Logginglha >ZEH U v o LOYDREERTLEY, OV I 7AILETFRMNITA S THCES
ELEXFARESNTVSC EABRTEET,

Receive

Hello.

Receive

Hello.

3

| log.xt - AFE - O =
JrilliF B/EE SA0) =RV ALTH)
Hello.|

1.7 5 100% Windows (CRLF) UTF-& (BOM {1Z)

2-17 Virtual UART Client ® 812 (7)

(9) Virtual UART Client T[Send]TF X bRy V RIZXFZEZAANL[Send] K2 &9 ) v I LET, Tera
Term [CEELEXFARTEINET,

Send

Konnichiwa.

Send

3

I COME - Tera Term VT

File Edit Setup Control Window Help

CONNECT

[Virtual UART Mode]
Hello.Konnichiwa.ll

2-18 Virtual UART Client D 8){E#:2 (8)
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Bluetooth LE ¥4 3>/ a—JL

Windows 10 Bluetooth LEZ 1) 5 —< 3 >

(10) XFZEZFAAETERNIZFALERELET, [File]R2 &9 Uy oL TRHRLKI #4705 %%
RLET . TFRAMIZAILERBRLIFALIREAVE D) DT BETIFRNIZAILDT—EHEE

ENFEJ,
| send.txt - AFE — O >
IrillF) |EE FRO =FEV  ALT(H)
12340678490
1T. 15 100%  Windows (CRLF) UTF-& (BOM 1)
Send
=4 e
« v A <« Data (Dx) » temp w & empDi&sE
ZE - FLOIAIA- = m @
proj A Em ) =5EE
rename B log.txt —
temp B send.txt 2021/08/04
work
- USB F54 7 (E) v o< >
T &N | send.txt v| Text File(".txt) ~
=K{0)] k ol

(11) TeraTerm 2T X R 77 A LDT—EANRTEINET,

2-19 Virtual UART Client D 8){E#E2 (9)

4 COME - Tera Term VT

File Edit Setup Control Window Help

ICONNECT

[Virtual UART Mode]
Hello.Konnichiwa.12345678900

2-20 Virtual UART Client ® B1/E#EE (10)
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Bluetooth LE ¥4 3>/ a—JL

Windows 10 Bluetooth LEZ 1) 5 —< 3 >

(12) Virtual UART Client ®[Disconnect]/h2 > &5 ') vy LEHEAR— F & DERZMHLET,
Tera Term [Z TDISCONNECT] BNREREINET,

B Virtual UART Client x

Status  |Connected.

Bluetooth Device Address 749050000991

£.g.) 749050000991

J

B Virtual UART Client >

Status | Disconnected.

Bluetooth Device Address 749050000991

£.g.) 749050000991

Y COME - Tera Term VT
File Edit Setup Control Window Help

ICONNECT

[Virtual UART Mode]
Hel lo.Konnichiwa. 1234567898
DISCONNECT

2-21 Virtual UART Client ® j/E#EER (11)
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Bluetooth LE ¥4 3> /E<a—JL Windows 10 Bluetooth LEZ 75— 3 >

3. EILF
Windows 7 74— 3 VD EIL FEBEOHESEIZODWLWTHBALES,

A7 T)/r— 3>/ — Tl Windows 7 77— 3 D OEMERKR %9 5 BRT Microsoft Visual
Studio Express 2017 for Windows Desktop] (LAF&. Visual Studio 2017)&# R L F3 ., (RRFARIZELTIE
CHEAEHICETIT 43O Visual Studio 4 VR F—JLLTL &L, )

£ 3-1IZWindows 7 75— a3 vDEI FEEE#HRZERLET,

*® 3-1 EJL FIREIER

Visual Studio /X\— 3 > Microsoft Visual Studio Express 2017 for Windows Desktop
Version 15.9.38

.NET Framework /A\—< 3 > .NET Framework 4.6.1
Jolzo b FUoTL—F WPF 7 7'1) (NET Framework)
Windows 10 SDK /x—2 3 > 10.0.19041.0

3.1 EJLFBIEHEE

3.1.1 Visual Studio 2017 XA > X k—JL
UTDR—LR=Ohbf VA M—F—% %> BO— KL Visual Studio 2017 4 X k—J)LLTL 2 &
LY.

Visual Studio Express | §9 < Visual Studio Community

(1) "R—LR—=IH 5 TExpress 2017 for Windows Desktop] DA YR b—5—%# 40— KFLET,

|Express 2017 for Windows Desktopl
NFE—2 P IV —2 3205 AT TR T 7T —2 3 o oEEe R - LET,

Express 2015 for Windows Desktop
Windows D7 R4 w T U — 3 VOERE YR RUET,

Express 2015 for Web
ASPNET ZERUT. ZEA—ADBEEDSY Web B-1 by Web AP FZEUTFILIA L AZTA > TOAAUIT D AZERTEET .

3-1 Visual Studio 2017 M4 > X k—JL (1)
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Bluetooth LE ¥4 3> /E<a—JL Windows 10 Bluetooth LEZ 75— 3 >

(2 AR —F—%FTL. @ITIR2>EVUvILET,

Visual Studio Installer

TEXERIT B3I, VA LERAT 3DV DA ERE T30
EHHYET.

TSR0 TELCR. Microsoft 751/~ [ZEET3EBAEIE(LEL.
BTI3L, T70VTR VIRIIT S ASELRELLI YRS,

3-2 Visual Studio 2017 @A Y X k—JL (2)

(3) Visual Studio Installer IZHEBLZ I 7/ IILDEF I A—FNTETTHE. UTOOA Y FoLEHLE
T [AVR =R EVEY )Y I LTA VR M—ILERBLET,

AYAR=)l — Visual Studio 2017 Desktop Express — 15.9.38
J-70-F  @ERIQIMR-RVE BE/7 AVAMLOERT

O (AT IEEOERCALIADECTN? BEER 1YL O

~ Express for Windows Desktop
BRABIII-FRE. V-2 I-FEE. FRERE
EEE5T, WPF, WinForms, Win32 BEDFAT1T 7
FUT-2aupTr-SE PIUT-SavEEIELES.
C#, Visual Basic, Visual C++ QY- MEBATLET.

iBhT
C\Program Files (x86)\Mlicrosoft Visual Studic\2017\WDExpress EE..

B9k, ERLE Visual Studio DTF 13V 3412 LRSI IEYET. &k, Visual Studio FEELTIROYIMIIFESIVO-FE 3@EE BEFEHOEE 111168
BEINET. JOVIMIIPE, -8 -TET 3RE FERARTIS EVALTROLBY. BRI EVASNTLET. BTTIILT. TheD31t

VACERAET3ILIEYET. FOU0-FLEFAYAMLES - (VAR

3-3 Visual Studio 2017 @4 >~ X k—JL (3)
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Bluetooth LE ¥4 3> /E<a—JL Windows 10 Bluetooth LEZ 75— 3 >

4 AYRM=IDBRTTEIETHIV MBS AT D94 KO RBBLES, ZZTlE ME T
5.1%%9 1) vY LET ,Visual Studio 2017 HNEEI L B EIF. BELD[X]R2 %5 1) w4 LT Visual
Studio 2017 ¥ T LF T,

Visual Studio

$32%,
FRTOBEFEE T -VAEIRALAL,

FAUAULT, Azure 2L Uy N OEBREE, 75181 Git UTT MIAD
J-FOET. EEOFEE. DEQOyVERETNRT.

Y4420

TR HBYERAAT (ERLTERL.

3-4 Visual Studio 2017 @A > X k—)L (4)

B) AVAP=F—DHELD[XIKREVEIVYILTIAFIZERALEY.

Visual Studio Installer

1YAN-IES  ERREE

) . _ FAREARIIER
"_‘1_] Visual Studio 2017 Desktop Express EEM)

15038 25 Visual Studio 2022 Preview 3 now available!

B _ _ i _ . ‘We are excited to announce the third preview rel...
FAZboT PIUT-3 EREEELECTS IDE. EXRTIVEEEEALERAELAEELLT 04 - 202185108
Visual Studio Community Z5FL<EEL. o -

Y-z - Visual Studio 2019 v16.11 is Available Now
J
We are excited to announce the release of Visual...

021£88108

Speed up your .NET and C++ development with
Hot Reload in Visual Studio 2022
‘With the recent release of Visual Studic 2022 Pre..

F8H38

AN THBETT
Community &2
HesmEuEbhE

3-5 Visual Studio 2017 @4 >~ X k—JL (5)
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Bluetooth LE ¥4 3> /E<a—JL Windows 10 Bluetooth LEZ 75— 3 >

3.1.2 Windows 10 SDK DA > X k—JL
UTDR—LR—SHWSA VA R—5—%4>20— KL Windows 10 SDK %4 VX F—J)LLTL EE LY,

A Windows 7 74— 3 U TlE, (20205 12 A 16 HE#1 O VR F—F5—Z#FHALTWET,

Windows 10 SDK - Windows 7 7Y B %

(1) Windows 10 SDK DR—LR—IMNLFETRT A VA —5—%Foo0—FLET,

(FO&HIC

Windows 10 SDK (2 2 EDDFETAFTEFT. WO B UOFBRLTION-IDSAA YA B—ILT B0, Visual Studio 2019
AVA =S —OAT 3> DR -3 BT Windows 10 SDK (10.0.19041.0)] ZBRULET.

SOK & »Z F—JL9 BAC

1. IRTDIATLAEFERELTIES.
2. 2 —) LRI IC Visual Studio 2019 ZEET LT < 2al,
3. YU—R J—hEEAMOMBERBREL TS,

) 2020 £ 12 A 16 HE5H
A2>RA—S5—&FI>0—FI3> I1SO0EFT>O—-KTS >

Windows 10 SDK J\—=3 > 2104 &5 —)\—BR%

Windows 10 SDK (10.0.20348.0) /t—=3 2 2104 (Z. (T Windows Server DEIRENZELTWET, FAY My JOBRICEALTZ. YU
—2 J— b TEFICLBIBUOEERECHERIZE.

A2AM—5—&FUO0—RTD> 1S0EFIZO—-RTS >

3-6 Windows 10 SDK D4 > X k—JL (1)

(2) 41 YA —5—%FFTL. linstall new or update ...] DS CFRE U %#EIRL T[Next]RE 2 ED 1) v
HLET,

14 Windows Software Development Kit - Windows 10.0.19041.685 - X

Specify Location

@ nstall new or updated features in the Windows Software Development Kit - Windows 10.0.19041.685 on this
~ computer

After you start installing the new or updated features, you cannot cancel the installation.

O Download the Windows Software Development Kit - Windows 10.0.19041.685 for installation on a separate
computer

Download Path:

sSDK

Estimated disk space required: 26.1 MB
Disk space available: 142.9 GB

3-7 Windows 10 SDK D4 VX k—JL (2)
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Bluetooth LE ¥4 3> /E<a—JL Windows 10 Bluetooth LEZ 75— 3 >

Q) SAEUREZMIZEE L[Accept]RE2 &5 v LET,

#) Windows Software Development Kit - Windows 10.0.19041.665 - x

License Agreement

You must accept the terms of this agreement to continue. If you do not accept the Microsoft Software License
Terms, click Decline.

MICROSOFT SOFTWARE LICENSE TERMS
MICROSOFT WINDOWS SOFTWARE DEVELOPMENT KIT (SDK) FOR WINDOWS 10

These license terms are an agreement between Microsoft Corporation (or based on where you live, one of its
affiliates) and you. Please read them. They apply to the software named above, which includes the media on
which you received it, if any. The terms also apply to any Microsoft

* APIs (i.e., APIs induded with the installation of the SDK or APIs accessed by installing extension
packages or service to use with the SDK),

updates,

supplements,

internet-based services, and
* support services
for this software, unless other terms accompany those items. If so, those terms apply.

By using the software, you accept these terms. If you do not accept them, do not use the software.

Back | | Accept | | Decline

3-8 Windows 10 SDK D4 > X k—JL (3)

(4) AR —LT PHEZTERLET, TIAL MRETETOHENBIREATLETDOT, Z0F
FOWKRET[Install RE2 &2 v I LET,

#) Windows Software Development Kit - Windows 10.0.19041.665 - x

Select the features you want to install

Click a feature name for more information. Features marked with an * will be updated. Clearing the check box for
a feature will remove the feature,

Windows Performance Toolkit Windows Performance Toolkit

[] Debugging Taols for Windows Tools to record system events by using Event Tracing for
[ Application Verifier For Windows Windows, and a tool to analyze performance data in a
: graphical user interface.

NET Framework 4.8 Software Development Kit *

Includes:
[s] windows App Certification Kit neuees
[#] windows 1P Over USE * Windows Perfarmance Recorder

* Windows Performance Analyzer
MSI Tools + Yperf
Windows SDK Signing Tools for Desktop Apps
Windows SDK for UWP Managed Apps
Windows SDK for UWP C=+ Apps
‘Windows SDK for UWP Apps Localization
Windows SDK for Desktop C++ xB86 Apps
/] Windews SDK for Desktop C++ amda4 Apgs Estimated disk space required: 26.1 MB
[/ indows SDK for Desktop C++ arm Apps Disk space available: 1429 GB
Windows SDK for Desktop C++ armé4 Apps
eset Selection Back || @Install || Cancel

3-9 Windows 10 SDK D4 X k—JL (4)
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B5) A1 YAP—=ILHETL. [Close] RZ2H#HI )Y LTOA4 Y ROEFHALET,

#) Windows Software Development Kit - Windows 10.0.19041.665 - x

Install is complete.

Close

3-10 Windows 10 SDK @1 >R k—/L (5)
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Bluetooth LE ¥4 3>/ a—JL

Windows 10 Bluetooth LEZ 1) 5 —< 3 >

32 T77AILER
3.2.1 LED Switch Service Client

LED Switch Service Client D 7 7 1 JLEERZLUTIZRLET,

r01an6004jj0100-ble-mcu-win
|
L———LED_Switch_Service_Client
| App.config
| App.xaml
| App.xaml.cs
| LED_Switch_Service_Client.csproj
| LED_Switch_Service_Client.sIn
| MainWindow.xaml
| MainWindow.xaml.cs
|

| LED_Switch_Service_Client.exe

L——Properties
AssemblyInfo.cs
Resources.Designer.cs
Resources.resx
Settings.Designer.cs
Settings.settings

TV —a BB I74)L

App I5RT774IL

App VS RI74IL

LED Switch Service Client A4S L7714 JL
LED Switch Service Client A4S L7741 )L
TACIIRITAIL

Y )a1—3>0T77(IL

EILREHETI7ZAIL

7T )IER
))—RIT74I)L
))—RIT7AIL
FI)Vr—aViRETI7AIL
FI)r—a R ET7AIL

3.2.2 Virtual UART Client

Virtual UART Client D 7 7 1 LR E LI TIZRLET,

r01an6004jj0100-ble-mcu-win
|
L———Virtual UART_Client
| App.config
| App.xaml
| App.xaml.cs
| MainWindow.xaml
| MainWindow.xaml.cs
| Virtual_UART_Client.csproj
| Virtual_ UART_Client.sIn
|

| Virtual UART_Client.exe

L——Properties
AssemblyInfo.cs
Resources.Designer.cs
Resources.resx
Settings.Designer.cs
Settings.settings

TI)r— a3 B I7AIL

App VS5 RT74IL

App VS5 RAT74IL

{x#8 UART Client 7A45'SL 77
{x#8 UART Client 7O45'SL 771/
TSI ITTAIL
J)a—23T74(IL

EIREHETIZAIL

7t J)IER
))—RIT7A )L

) )—RIT74 )L
FTI)Vr—a iR ET7AIL
FTI)Vr—a iR ET7AIL
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3.3 Windows 7 75— 3VDEIFR

Visual Studio 2017 . LED Switch Service Client & 7= & Virtual UART Client D177 74 ILZEIL FLZE
ER

(1) 732 7274 )R] TRENBY')1— 32774 IL(LED_Switch_Service_Client.sin, FE7=I&
Virtual_ UART_Client.sin)Z 4% JJL% 1) » % L T Visual Studio 2017 ##2& L F 9,

(20 VYYa—iaviEpi#[Release]lCBRELET,

JOUTIRP)  EIEE)

Release -~

3-11 Release EJL FE&5E

(3) LED Switch Service Client DIB&., * Za1—/—®D[EJLF]-[VYJa—a DEILR]EERLEL

FEITVWET,
Virtual UART Client Di5&., A =—a—/N\—®Q[EILF]-[Y) 21— a3 DOEILRIZERLEIL FET
WET,

4) EFI7ALDBUTOIAILFIZERENET,
x 32 ETI774)1L

THILEH T7A4ILA
r01an6004jj0100-ble-mcu-win¥LED_Switch_Service Client¥bin¥Release | LED_Switch_Service Client.exe
r01an6004jj0100-ble-mcu-win¥Virtual_ UART_Client¥bin¥Release Virtual_UART _Client.exe
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4. REDOFMH

41 Windows 7745 —3oD7agS L7740

LED Switch Service Client & Virtual UART Client @ 1 —H—A >4 —27 . —X (LB UNPT7 T 5— 3

VOMBIFLUTD2 2O 7 7AINICRBBREINTWVET, Z7MULBEMEIN TSI ILAIE 32 774
JUER] 5B LTLCIEEELY,

o MainWindow.xaml

Window Da1—H—A U2 —J 1 —REHRT 2 XMLERXD XAML A— K774 J)LTT,
Window DA, RE VOTXFRAMRY I RAFaAY F—ILDEBENEEZESNTLET,

o MainWindow.xaml.cs

TINVr—2a DRBEERT S CHIA—RIFAILTT, RT7YLT i, T—2BIESH
ZREYTLHTOTZLNEREATNET,

4.2 WPF T UWP O Bluetooth LE APl {9 3%

A7 TYHr— 3>/ — kTlk. LED Switch Service Client & Virtual UART Client Z WPF Q7 7Y) 5 —
varvE LTHERL TULET AL, Windows @ Bluetooth LE API [ UWP THIFATZ % API TY, @%¥. WPF
FIVG—2a b b EFIATEEEAM.UWP APl 2K L TLV5 Windows A 4 7—%4 7 7 4 JL(winmd)
ENET7E2T7UWNETRDY BB TEHIETUWPAPI ZFIALTULET,

o Windows.winmd

Windows 5 > % Ly API(WIinRT AP 2 ERTE 5 & 512F 5128 Windows # & 7—4%
(WinMD)Z 7 A4 JILTY,

T7AILIEUTOIA LTSN TLNVET,

C:¥Program Files (x86)¥Windows Kits¥10¥UnionMetadata¥10.0.19041.0
(10.0.19041.0 I% Windows 10 SDK M/A\—2 3 VU EE)

e System.Runtime.WindowsRuntime.dll
NET 7TV =2 a v OBHBBERTHANET 7T YT 7ML TT,
T7AINEUTO I+ LA ISR TVET,

C:¥Program Files (x86)¥Reference Assemblies¥Microsoft¥Framework¥.NETCore¥v4.5
(Windows 10 @.NETCore V4.5 Wt RDIHE)
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4.3 LED Switch Service Client
LED Switch Service Client TEZ NS Y S APNEBORNEFHBELET .

%% 4-1 LED Switch Service Client @4 5 A&

95 R4 AR

MainWindow LED Switch Service Client @7 7)) r—< 3 VAEMRER S hi=o
22X,

AdvertisementWatcherInformation BEAROFHER— FAEIETE7 ENFA DU T/ ER
ZRETDHIITR,

DeviceWatcherlnformation DeviceWatcher 751|% 3 % Bluetooth LE #BEHEREET H7 5
Ao

ViewModel TO5SLEUIDBOT—2XBTHERAT IV SR,

4.3.1 MainWindow 7 5 X

4311 T4—ILK(FAINEE

Guid UUID_LEDSW_SERVICE

LED Switch Service UUID #E%., sHli/h— F &R L =%, Service DERFETHEALET,

Guid UUID_LEDSW_SW_STATE_NOTIFICATION

LED Switch Service @ Switch State Characteristic UUID Z#E . HfirR— K &3E6E L1=% . Characteristic
DRETHERALET .

Guid UUID_LEDSW_LED_BLINK_RATE_WRITE

LED Switch Service ® LED Blink Rate Characteristic UUID % E £ . sHfi R — F & ##% L - # . Characteristic
DERRETHEALET,

const string DEVNAME_RBLE

BluetoothLEAdvertisementWatcher TR{E L1=7 /32 4 > 45 M Complete Local Name & L8 L T
HEDFFEA— FORRICERLET,

BluetoothLEAdvertisementWatcher advertisementWatcher

BluetoothLEAdvertisementWatcher 2 SADA Tz FH#REL. AFXF Y VEEITLTTRNRNEZ2A4DY
SEZETHEHIZEARALES,

DeviceWatcher deviceWatcher

DeviceWatcher 7 SZANA T x4 FEEREL. Windows DR T LIZEFENTNBE TN RPFERREL
AT NAREHELFET, A7 TV —2 3 U TlE, Windows [ZEEEFINTWERT Y VT FEHD
Bluetooth LE T/8f X7 RN\ A 5 %#%fE LT3 Bluetooth LE T/84 RDFZE(IZFERALET,

AdvertisementWatcherinformation peripheralDevice

AdvertisementWatcherinformation 2 S AD# T 4 b % & 7%E L. BluetoothLEAdvertisementWatcher 2
SADRAF ¥ U TRIELT-. EHEXMROFHAR— FOBEREEMHMLET,
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DeviceWatcherInformation pairedDevicelnfomation

DeviceWatcherinformation 2 S XDF T 9 bEKREFEL. X7 YT LEFHER— FD
Devicelnformation ¥ 5 X B EEMLFE T,

ObservableCollection<DeviceWatcherlnformation> RBLEDevices

ObservableCollection<T>9 S ADA TPz +ZHRET Ha L9 L 3>, DeviceWatcher 7 5 A THIFEE
Nni=F/34 XD Devicelnformation 7 5 A& ZEE&MLET,

BluetoothLEDevice bluetoothLeConnectedDevice

SRl — K & EHRERIAT A2, BluetoothLEDevice 7 SANDA Tz 9 FERELET,

GattDeviceService gattPrimaryService

AR — K & $E#: L= . LED Switch Service 0 BluetoothLEDevice 7 SADA T2 x4 FH#EELET,

GattCharacteristic characteristicNotify

S AR— K & 38 L 7= Switch State Characteristic @ GattCharacteristic 7 S XADA T x5 FEREFEL
ESCIN

GattCharacteristic characteristicWrite

SEffiAR— K &$E#H: L1=#%. LED Blink Rate Characteristic ® GattCharacteristic 7 SANDA T x4 +%#E
7LET,

bool isLunchedApp

DeviceWatcher M{F L=, DeviceWatcher BB EDHIEICFER LET, XIS T EF7TUyr— 3>
EEJ L/f:ﬁl:t Vi I‘ Li'd_o

bool isClickedPairButton

DeviceWatcher M {= 1L (=, DeviceWatcher IR EBEDHIEIZFEARALET AT ST (X ParR2 &0 ) v
LBty FLET,

bool isClickedConnectButton

DeviceWatcher M{F L=, DeviceWatcher BRI EDHIE(CFER LE T, KT 55X Connect R4 > %
9y L=ty LET,

ViewModel viewModel

ViewModel Z SADA T x4 b&EFL. OS5 LEVIDROT—4XBIZEALES,

Timer timer

Timer 7 S AMA T 4 +%{&R7%E L .BluetoothLEAdvertisementWatcher > DeviceWatcher D Ej{E{= 1k (%
ALT7Y MNIZERLET,

int notifyCount

@R — KA 5 D Notification ZIER#MOD AV FZERLET,

4312 aAYVA+IUA

MainWindow()

Ul EDT—ERXBEITSENTEDLS12T B8, ViewModel V9 S XA %A v RAE U R{EL
DataContext 7A/ATF 4~y FLET,

FHMEAR— RERT Y VT EINTNSEMNAR S 1= DeviceWatcher Bt L £T .
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4313 AYYRMARYINVES

void ButtonPair_Click(object sender, RoutedEventArgs €)

Pair/Unpair R2 > DI ) v A R kN2 KT,

Pair R2 VD&, FHlIAR—FEDRT Y T %#RIBLET . Unpair K32 VD OBFIE, FHEAR—FEDRT
DT EBBRLETS,

NTA—4
object sender ARV EEEELIEATOI b,
RoutedEventArgs e AR EDING A—4,

void ButtonConnect_Click(object sender, RoutedEventArgs e)

Connect/Disconnect RZ2 > DU ) v O A4 RV NV ES,

Connect RS »DBFIE, RT7 YT ENTWSFHEAR— F &L ET . Disconnect R4 » DBfIE, 5T
R— FEDEFEEYELES,

INSA—4
object sender ARV EEEELEATOI b,
RoutedEventArgs e AR RDINT A =5,

void ButtonLEDBIinkRate Click(object sender, RoutedEventArgs e)

LED Blink Rate (R2 > DY )y D AR kU KRS,
LED Blink Rate T¥ X k7R v U RICA A S I={EF Write TEliAR— F~EIELET,

INTGA—4H

object sender ARV EEELEATOV b,

RoutedEventArgs e AR FDINT A =4,

void AdvertisementWatcher_Start(int timeout)

BluetoothLEAdvertisementWatcher TR ¥+ > #3217 L £9 ., BluetoothLEAdvertisementWatcher (&, %
BT AEMA— FERRELI=EE., FEEFTEMEA—FAZ A LT FRBIAICEOMASENA>=HEIZHE
TLES,

INTG A=A

int timeout AA LT MR (BA: U,

void AdvertisementWatcher_Stop()

BluetoothLEAdvertisementWatcher #{&1t L £,
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void AdvertisementWatcher_Received(BluetoothLEAdvertisementWatcher watcher,
BluetoothLEAdvertisementReceivedEventArgs eventArgs)

BluetoothLEAdvertisementWatcher @7 KNG A SV G ZEA RV RNV KT,

TFRNRNEIAD VT EZETHIELEICHRUHEINTET, EHTHHEAR— FOLZFTZRE LI5S,
DeviceWatcher #B18 L £ 9,

IND A—4

BluetoothLEAdvertisementWatcher watcher AR NEZEIELT
BluetoothLEAdvertisementWatcher WA J
2 72 R

BluetoothLEAdvertisementReceivedEventArgs eventArgs ZELFFARYNDT—4,

void AdvertisementWatcherTimer_Callback(object state)

Timer MaA—JL/Ay o Ay K,

BluetoothLEAdvertisementWatcher D E{ERFE T THEUH & 41, BluetoothLEAdvertisementWatcher %=
IELFET,

INTG A—4H

object state FIVr— 3 ORBA TS K,

void DeviceWatcher_Start(int timeout)

DeviceWatcher ZB8 L ¥ XA T LIZEEF ST ULV Bluetooth LE 7734 X 04 ERD Bluetooth LE 7 /34 X
#HELET, 24 LT FTERE SN -FE DeviceWatcher #E{TLE 9,

INTG A=A

int timeout AA LT MR (BA: S URY),

void DeviceWatcher_Added(DeviceWatcher sender, Devicelnformation devicelnfo)

DeviceWatcher @ Added 1 R b/ K5,

DeviceWatcher IZ2&k 2 TT /N1 AN EBM S NI=FFIZIEUH &, DeviceWatcherinformation ¥ 5 XM L
g avICERFEBMLET,

INTG A=A

DeviceWatcher sender ARVEEZEELEATSZY K,

Devicelnformation devicelnfo BAIE =T /34 XD Devicelnformation 15%R.
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void DeviceWatcher_Updated(DeviceWatcher sender, DevicelnformationUpdate devicelnfoUpdate)

DeviceWatcher ® Updated 41 X2 k/\> K5,

DeviceWatcher [Z& 2 TT /N1 ADNEIHF I N-FIZHEUE . DeviceWatcherlnformation 7 S XM L
DO aUITERISN TS EREEHFLET,

INTGA—4H

DeviceWatcher sender ARVEEZEELEATSZY K,

DevicelnformationUpdate devicelnfoUpdate | E# & ht=T/34 XD DevicelnformationUpdate 1R

void DeviceWatcher_Removed(DeviceWatcher sender, DevicelnformationUpdate devicelnfoUpdate)

DeviceWatcher @ Removed £ R kA2 K5,

DeviceWatcher [Z& 2 TT /31 ADEIR S NI IZFE U S 4. DeviceWatcherinformation class @ L%
AVITBRMEN TV DIERZEIBRLETS,

INTG A=A

DeviceWatcher sender ARV KNEZEELEATOY N,

DevicelnformationUpdate devicelnfoUpdate | Hlf&k &L f=7 /34 X D DevicelnformationUpdate &R

void DeviceWatcher_EnumerationCompleted(DeviceWatcher sender, object e)

DeviceWatcher @ EnumerationCompleted 4 N> /N2 K5,

DeviceWatcher MFIZEMNTET LE=RKICHUHEINET, K7 TUS5—2a o TIINEBZITOWEE A,

INTG A=A

DeviceWatcher sender ARVKNEZEELEATOY

object e AR bDT—4,

void DeviceWatcher_Stopped(DeviceWatcher sender, object )

DeviceWatcher @ Stopped 41 X /Y K5,
DeviceWatcher DM IE L =BV I hET,

77— 3 D DEEEIFIC DeviceWatcher ABAIE S Mf=1HE . BRICRT7 U TSN TWSEHhF v I %
TUWET,

Pair k2 > M5 ') w4 T DeviceWatcher ARIB s -BE&. RF7U LI ZHIBLET,
Connect RZ > M %4 ') v 4 T DeviceWatcher BBl SN T-154. IEHZABLET,

INTG A=A

DeviceWatcher sender ARVKNEZEELEATOY N,
object e AR bDT—H,
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void DeviceWatcherTimer_Callback(object state)

Timer ®aA—J)L/Ny DI AUy K,
DeviceWatcher QB {ERFFEE T CTMEUHE & . Timer & DeviceWatcher #{21E L9,

INTGA—4

object state FIVr—a v ORBA TS K,

DeviceWatcherInformation DeviceWatcherinformation_Search(string id)

DeviceWatcherinformatio 7 SZAMAaAL 2 a3 DHENLTNA ADID E—HT HEREBRRLET .

INTG A=A

string id TINA ZAD D,
JR—2NT A —4
DeviceWatcherlnformation DeviceWatcherlnformation 2 S ADA T2 x4 k,

DeviceWatcherInformation DeviceWatcherinformation_CheckBDA(string bda)

DeviceWatcherInformation 7 2 XM a3 L7 < 3 > O & H 5 Bluetooth Device Address & —H T 15 Z 12
FLET,

INSA—4

string bda T /34 XM Bluetooth Device Address,
DB—2INFHA—4

DeviceWatcherInformation DeviceWatcherinformation ¥ S ADA T2z k,

DeviceWatcherInformation DeviceWatcherinformation_CheckPaired()

DeviceWatcherInformation 7 S XML 3 o DHEMALRT ) UG BEHDTNA RERELET,

JRE—=DNFA—4

DeviceWatcherlnformation DeviceWatcherlnformation 2 S ADA T2 x4 kb,

void Connect()

BHENEETVET, SHMEiAR— K& L T, Service % Characteristic %% L. CCCD ~ Notification
A ERELET,

void Disconnect()

P ZITOVETS,
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void ConnectionStatusChanged(BluetoothLEDevice sender, object e)

ERKEBOEEZRBMNT I MU FT,
FHliAR— FEDUMLETE T THRUHESAET,

IND A—4
BluetoothLEDevice sender ARVEEZEELEATOZY K,
object e AR EDT—4,

void Pair(Devicelnformation devicelnfo)

N7 ITRBETVES,

INTGA—4

Devicelnformation devicelnfo R7 1) 299 5T/84 AD Devicelnformation &£k,

void Unpair()

N7 T EBRAMEBEITNET,

void PairingRequestedHandler(DevicelnformationCustomPairing sender,
DevicePairingRequestedEventArgs eventArgs)

RT7) O TRBOARY FNYRT,

INTGA—=5
DevicelnformationCustomPairing sender AR NERZELEATS Y F,
DevicePairingRequestedEventArgs eventArgs AR NF—4H,

void ReceiveNotification(GattCharacteristic sender, GattValueChangedEventArgs eventArgs)

Notification Z21EL. ZEL-E%%E SWcount T*¥ R FARY Y RIZRERLET,

INTG A=A

GattCharacteristic sender ARVEEZEELEATSZY K,
ET—%

..
o

GattValueChangedEventArgs eventArgs

X

il

void SendWrite(string str)

LED Blink Rate T+ X 7Ry X DIE% Write TEELET,

INTG A=A

string str LED Blink Rate X351,
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4.3.2 AdvertisementWatcherinformation 7 5 X

4321 JANT«

string BluetoothDeviceAddrss

7 K343 A4 2245 @ Bluetooth Device Address &7 L £9 . DeviceWatcher TH|IZEEINt=T/Nf AH 5
BEHEAROMEAR— FERRT HFICERALET,

string Name

7 RINZ AT D Local Name ZREFLFET . EHRAROFMA— FEHET SRICERLET.

4322 *VYvFk

void Clear()

TONRT 4 ZHELES,

4.3.3 DeviceWatcherlnformation 27 5 X

4331 aAYA+IUA

public DeviceWatcherInformation(Devicelnformation devicelnfo)

devicelnformation 7 A/3F « IZ Devicelnformation 1§ E R E L FT .

INTG A=A

Devicelnformation devicelnfo Devicelnformation (&%,

4332 JANT4

Devicelnformation Devicelnformation

Devicelnformation {&$ &= R ELE I,

4333 T4—ILEAUINEE)

string Id

BIEINETNNAADID ZRELET,

string Name

HNEINE-TNA RADERERTFLET,

bool IsPaired

BEINFTNARABRT YT ENRTWSANRLET,
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4334 *VYvFk

void Update(DevicelnformationUpdate devicelnfoUpdate)

devicelnformation 7A/NF 4 ZE/HLET,

INTGA—4H

DevicelnformationUpdate devicelnfoUpdate | E#i & ht=T/34 XD DevicelnformationUpdate 158

4.3.4 ViewModel ¥ 5 X

4341 T4—ILK(FAINEE

event PropertyChangedEventHandler PropertyChanged

PropertyChanged 1 XY hZEELFT,

4342 AVA+IUAE

ViewModel()

TOnNT 4 EPHELET,

4343 TO/NT4

string textbox_status

Status THFR FRY I AADXFORTP. XFORBICEARALET,
string _textbox_status 7 4 —JL RIET—2 ORFIZEALET,

string button_pair_content

Pair/Unpair R32 U ADXFDRFP, XFORFICERALET .
string _button_pair_content 7 4 —JL FIET—2 ORFICEALEFT,

string button_connect_content

Connect/Disconnect R U ~ANDXFDHRTP, XFOMBICEALET,
string _button_connect_content 7 4 —JL FIZT—2 ORFICEALET,

string textbox_sw_count

SW Count TH R bR Y I AADXFDORTR. XFORBICFERALET,
string _textbox_sw_count 7 4 —JL FIET—2 DRFICEALET,

string textbox_led_blink_rate

LED Blink Rate 7H X bRy I AADXFORIRPL, XFORFITERALET,
string _textbox_led_blink_rate 7 4 —JL FIET—2 ORFIERALEF T,

bool button_pair_isenabled

Pair/Unpair 82 > DBLEESIEICERLET,
bool _button_pair_isenabled 7 1 —JL FIET—2 OREFICERALET,
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bool button_connect_isenabled

Connect/Disconnect /R 2 > DA NE/EMEIZFERLET,
bool _button_connect_isenabled 7 1 —JL FIET—2 OREFICERALEFT,

bool button_led_blink_rate_isenabled

LED Blink Rate (SR % > OEL/EMEICERLET,
bool _button_led_blink_rate_isenabled 7 4 —JL FIET—2 ORFIZERALFT,

4344 *VYvFk

void NotifyPropertyChanged(string propName)

PropertyChanged f RY kT & TANT A ENA VT A VT ENTVWBUINT—EDEEZBHMLET,

IND A—4

string propName TORT 4 BXF,
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435 7JO—Fr—
LED Switch Service Client D#2Ej% Ul Z1@/E L -FBOEMEE2 J0—Fvy— FAWTEHRBALET,

4351 7F)r— 3 iLE

Main symbols

Launch
LED Switch Senice Client
Event handler:El:D

Event source:
| | MainWindow() | | IZ‘F:)
v Event source
DeviceWather: DW
DeviceWatcher_Start
| | — 0 | | Timer: TM
Lemmmmmm—m—-——m——==oo= Jo————------TTmm- -
4 ) N
,/ Device Watcher Proccess | Start DeviceWatcher | \\
! ¢ \
| Start Timer |

& | DeviceWatcher_Added () | |
[

& | DeviceWatcher_Updated () | |
[

& | DeviceWatcher_Removed() | |
[

DeviceWatcher_EnumerationCompleted() | |

DeviceWatcherTimer_Callback() | |

| Stop Timer |

1 ¥

\
\ | Stop DeviceWatcher | 7

% | DeviceWatcher_Stopped() | |

| | DeviceWatcherInformation_CheckPaired() | |

No Yes
Paired?

Not paired. Already paired.

X 41 F7F)5r—o3vE8o0—Fy— bk

FIVr—2a v EiRedbE, FliR—KERTYUITEFEHFNESIIF VY LET, DeviceWatcher
2S5 Z2%FHEAL T Windows DR TLIZEBEINTWBTNSA RZFHIZEL FMA—FEDRT ) VT ER
NMEEFEENTLEINMEELET,

R7VYOTEBRNEN S =BE. RT7Y VT EETTEHE=H0 Par R VEAMLET,

R7 YV TEBPROMN-FGE. FlEiAR— FEERT L0 Connect RA & RT7 Y VT #8BKRYT
518D Unpair R2 > &BRIZLET,
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4.3.5.2 Pair/Unpair R 32 >

Main symbols

Button
Pair/Unpair
Event handler: N:D

& | ButtonPair_Click() | |
- Event source:[,':b

Event source

Button: BT
BluetoothLEAdvertisementWatcher: AW
DeviceWather: DW

Timer: TM

Not paired Paired

Paired?

: Devicelnformation: DI
| | AdvertisementWatcher_Start() | |

‘ | | Unpair() | |
| Start BluetoothLEAdvertisementWatcher | ‘
$ Pairing information was deleted.
| Start Timer |

‘ End

% | AdvertisementWatcher_Received() | |

Found name of the
Evaluation Board?

Timer expired?

| | AdvertisementWatcher_Stop() |

| $ | E‘F&% | AdvertisementWatcherTimer_Callback() | |

Stop Timer ‘
‘ | | AdvertisementWatcher_Stop() | |
| Stop BluetoothLEAdvertisementWatcher | ‘
‘ | Stop Timer |

| DeviceWatcher_Start() | |

DeviceWatcher 1
Proccess :

& | DeviceWatcher_Stopped () | |

| | DeviceWatcherlnformation_CheckBDA() | |

®

4-2 Pair/Unpair R4 > 7 B—F ¥ — k(1)
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O

No

Found BDA of the
Evaluation Board?

| | Pair() | |

§| PairingRequestedHandler() | |

Pairing finished?

Paired. Pairing failed. Pairing device was not found.

4-3 Pair/Unpair R2 > 7 0—F v — ~(2)

FHEiAR— RERTY T LTUWEWNMESIE Pair R2 >, FHEAR— FERT Y 245 LTULSIHEAIX Unpair
REELTEMELET,

Pair RZ U vy Enbd &, FEHlirR— K& R DI+ % 71-8IZ BluetoothLEAdvertisementWatcher ¥ 5 X
FHERALTREX Y U ERABL.FHER— FDARETEIT7T RN A U ERELET T ENIA DT T—
BAOHRMSEER— FORBIAR DM S &, DeviceWatcher 7 S A EFEA L TREED T /34 241> Windows
VATLIZEFINTWETNA REHNZELET, FIBINT/NA ADFIZRF ¥ > TROH o151
R— K ® Bluetooth Device Address & —E T B2 T/NA ABRIMNBERTY VT HRIBLET, R7YLY
[ Devicelnformation 2 5 XM PairAsync * Vv FEFERALET R7 ) VT NEAELD & PairingRequested
AR FHFELE L, &EEL - PairingRequestedHandler £ R kY RSHARUHEINET, 1 X2 LD/
S5 A —4 T &1 3 DevicePairingRequestedEventArgs 7 5 X M Accept » Vv K£#E1T9 5 L FEliAR—
DRT7 Y UTMET L, Windows VAT LIZRT Y VI ERNEHZINET,

Unpair R2 > Hh9 1) v 9 &h % & Devicelnformation 7 5 XM UnpairAsync A Vv REFERLTR7 U >
J1E#R % Windows R T LM SHIBRLES,
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Butt Main symbols
utton :
Connect/Disconnect Method:

Event handler:m:D

% | ButtonConnect_Click() | |
- Event source:[,':t)

Event source
Connected Button: BT
?
Connected DeviceWather: DW
BluetoothLEDevice: BD

| | Disconnect() | |

4.3.5.3 Connect/Disconnect R4 >

Not connected

| DeviceWatcher_Start() |

S B — \ !
: DeviceWatcher 1 % | ConnectionStatusChanged () | |
X Proccess :

§| DeviceWatcher_Stopped() | |
v

| | Connect() | |

Yes

Connected. Connection failed. Disconnected.
< End > < End > < End >

4-4 Connect/Disconnect R4 > 7 0—F v — k

Rl AR — F &R L TULEWEEIL Connect R 42 o FRfiAR— F & ##k L T ULV 535 & (d Disconnect R 2 >
ELTEMELET,

Connect R2 UMY 1) w4y &nb & . DeviceWatcher B L T DeviceWatcherlnformation 2 5 XD R 7
DOTERERH L. BEFSINERT7Y U JEREEALTHEAR— FEERELET, ERTELH L LED
Switch Service. Notify characteristic, Write characteristic Z#88%& L. T—4@BIE THEEAT %7=HIZ Service
*°> Characteristic DA T2z 9 FE 74— L FIZRFELET, Ff. FHfi-R— FAY Notification Z%{ETE 5
& 5129 B71=8IZ. Client Characteristic Configuration Descriptor ~ Notification ] &£ ZAHF T,

Disconnect R2 U h3 7 1) w9 &dh B &, Characteristic, Service. BluetoothLEDevice DJIEZ I Dispose %
RTLUYV—REBBLES . U Y—REHEKT % & BluetoothLEDevice 7 5 A D
ConnectionStatusChanged 4 N> b3 FE4E LEHEIAR— F & DEFEAVIBSINET, UIIEBROREL LT
ConnectionStatusChanged 1 N> b/\> RS DEFZ MR L. Service > Characteristic ZfREFL TS
T4—ILREPHIELFET,
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4.3.5.4 LED Blink Rate 7R % > (Write 1%18)

Main symbols

Button >
LED Blink Rate Method:
EventhandlerR__ ]

% | ButtonLEDBIlinkRate_Click() | |
= Event source:[‘Fb

Event source
Button: BT

SendWrite()

End

4-5 LED Blink Rate 7R 4 > (Write :%{§) 7 0 —F ¥ — b

LED Blink Rate T+ X FAR YV RICAD ST —R ZFFEAR— F~AFEELFET, T—2I&
GattCharacteristic 47 5 A M WriteValueAsync * /v FTEELE T,

4.3.5.5 SW State Z{E(Notification Z1{g)

Main symbols

Receive :
Notify Event handler: §
Event source: |:'Ft>

| Event source
GattCharacteristic: GC

ReceiveNotification()

Eil

End

4-6 SW State =15 (Notification Z{5)7 O0—F ¥ — k

FHfi7R— KA 0 Notification #5153 % & . GattCharacteristic 7 5 2 ValueChanged 4 X2 kW FLE
LET AR FD/INFTA—F T SW State DT—R EZITHY . SW Count TFX kv 4 XIZ Notification
DEREEYERRLET,

4356 FHER— KM SDUIE

Main symbols

Disconnect Event handler:m:D

from Peripheral
Event source:|:|F>

Event source
BluetoothLEDevice: BD

ConnectionStatusChanged () | |

B3

Disconnected.

End

4-7 FHfiAR— FAh S DU 7 —F v— b

FHfAR— FOEREO. FEAR—FZEU Y bS5 L TEETERWMREBL L - BEIC
BluetoothLEDevice ¥ 5 X M ConnectionStatusChanged 4 N> L L F T,

Ik ALEE & L T, ConnectionStatusChanged 4 N> b/\> RS D&k FAEBR L. Service %> Characteristic
ERELTVWS 74— ILFEMHIELET,
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4.4 Virtual UART Client
Virtual UART Client TEZE NS SAPUEORNEZHBALET,

%% 4-2 Virtual UART Client ® 9 S5 R =

95 R4 AR
MainWindow LED Switch Service Client @7 7)) r—< a3 VBN GER S hi=o
22X,
AdvertisementWatcherInformation BHEAREMAR—FOT7 ENAA DT B-EREZRET S
73R,
ViewModel TS LEUVIDRBIOT—AXBTHERT I 5 X,

4.4.1 MainWindow o 5 X

4411 T4—ILE(AINEE)

Guid UUID_VUART_SERVICE

{38 UART B 7 7 4 JL® Primary Service UUID # &%, Hli/R— K &3ERE L =%, Service DRETHE
BLET.

Guid UUID_VUART_INDICATION

{R*8 UART 707 7 4 JL® Indication Characteristic UUID % E &, 5F{fiR— K & #&#5 L = 1£. Characteristic
DERRTHERALET,

Guid UUID_VUART_WRITE

{R*8 UART 707 7 A JL®D Write Characteristic UUID #E %, sEfi7/R— K & L= . Characteristic ®
BMRRTHERALET,

const int VUART_WRITE_LENGTH

Virtual UART Client ) 55 iR— FADEET— 2 #HOHIEICFEALET,

BluetoothLEAdvertisementWatcher advertisementWatcher

BluetoothLEAdvertisementWatcher 2 SADA Tz FH#REL. AFXF VY VEEITLTTFRNRNEZA4DY
SEZIETHIE=HIZEARALET,

AdvertisementWatcherInformation vuartDevice

AdvertisementWatcherinformation 7 S ADA Tz H FEREFEL.REUART 7O 77 A ILEZEBH L -5
fR— FOERERMLET,

BluetoothLEDevice bluetoothLeConnectedDevice

AR — R & RIAT B81Z. BluetoothLEDevice 7 S ANA TS x4 F&#EBFELET,

GattDeviceService gattPrimaryService

FHliAR— K &R L=, {R28 UART 707 7 1 JL Primary Service @ BluetoothLEDevice ¥ 5 AMD#* 7
SV FERTFELET,

GattCharacteristic characteristiclndicate

AR — K &R L=#%. K28 UART 7’8 7 7 4 JL Indication Characteristic @ GattCharacteristic &7 5 X
NAITzH vE2RELET,
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GattCharacteristic characteristicWrite

AR — K &R L=#%. K28 UART 7’8 7 7 4 JL Write Characteristic ) GattCharacteristic 7 5 X D+
Tz b ERELET,

bool isFoundVuartDevice

BluetoothLEAdvertisementWatcher {(E1EEE 2. EBEMEBEADBTHEIZFERBLEY ., X7 5451 Connect
REVED )y LEEIZEY FLET,

ViewModel viewModel

ViewModel class DA T x4 F&2EEL. 7ATSLEVIDORDT—4XBIZERALET,

Timer timer

Timer 2 S ANF T x5 b%E%F L. BluetoothLEAdvertisementWatcher DENMEZLE(Z 4 LT ™7 B)IZfE
ALEY,

StreamWriter streamWriter

A4 774 ILIZEEAHFEITS StreamWriter 7 SADA TS 19 2 EELET,

string pathLogFile

O 27274 ILDNRRERERELET,

StreamWriter streamReader

EEIT7FALISEAELEITS StreamReader 7 SADA T4 FERELET,

string pathSendFile

BIEITFAILDNRIERERELET,

4412 aAVA+IUAE

MainWindow()

Ul EDT—AEXBEFTSCENTESEESI2F B8, ViewModel class 4 > X 2 > X1t L DataContext
JanFa~ty bLET,

4413 AYyRIMAYRNYERET

void ButtonConnect_Click(object sender, RoutedEventArgs e)

Connect/Disconnect RZ2 DI ) v I AR kN2 KT,

Connect R2 U DB(E., T HEE@AR— FEBRFET 5 1= BluetoothLEAdvertisementWatcher ZBaga L
£ 9, Disconnect /h% DRI, FEliAR— FEDEHRZUIBLET,

IND A—4
object sender ARV EEFZELEZATOU b,
RoutedEventArgs e AR EDINT A =4,
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void ButtonLog_Click(object sender, RoutedEventArgs e)

Log KRB > DI )9 ARV RNV RS,

T7ANRESATOATERTLIEESNI=-T 74 )LD StreamWrite 7 SADA Y RAZ VR EERLE
ES

NG A—4
object sender ARV EEELEATOY b,
RoutedEventArgs e AR EDINT A=A,

void ButtonFile Click(object sender, RoutedEventArgs e)

File REZ>DHI ) ARY bV RS,
T7ANERLEAT7OE2RTL, BESNET7AMILDOXET—2 ZlAR— FAZEELET,

INTG A=A

object sender ARV EEELEATOY b,

RoutedEventArgs e AR FDINT A=A,

void ButtonSend_Click(object sender, RoutedEventArgs €)

Send RZ2DY ) IARY RNV ET,
Send T—2ANTFRIMRY Y RICAASNE=XFET—2 &R —F~AZELFET,

INTG A=A

object sender ARV EEEELEATOI b,

RoutedEventArgs e AR FDINT A=A,

void TextBoxSend_KeyDown(object sender, RoutedEventArgs e)

Send T—2 ANTHFRAIRYIRADF—FIUARY NV FT,

Send T—2AHATFA LRy Y ADHFT Enter(Return) ¥ — %3 &, TFRAPMRYIRICAASIE=X
FT—EFER—F~EELET,

INSA—4
object sender ARV EEEELEATOI b,
RoutedEventArgs e AR RDINT A =4,

void SendTextBoxData()

Send T—2 ANTHFRAIRY I RICANEN-T—EDXFHEF v LTEBELET,
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void AdvertisementWatcher_Start(int timeout)

BluetoothLEAdvertisementWatcher TR ¥ > #3547 L £9 ., BluetoothLEAdvertisementWatcher (&, 1%
BRI AHTMMA—FZRELEEE. FHEEEAR—RFAE A LTI FEBRICE DN LGN -1HEICR
TLEYT,

IND A—4

int timeout BA LT NEERE (BA S U,

void AdvertisementWatcher_Stop()

BluetoothLEAdvertisementWatcher {21 L £9, e S5 fiHR— FNRDM o5& 1&. FHEA—F
CERERBLET,

void AdvertisementWatcher_Received(BluetoothLEAdvertisementWatcher watcher,
BluetoothLEAdvertisementReceivedEventArgs eventArgs)

BluetoothLEAdvertisementWatcher O 7 KINZ A4 SV G ZEA RV RNV KT,

T ENRERAD UG EZET ST EIZHEUH SN ET ,Bluetooth Device Address TF R bRy 9 XIZEBA S
N7 FLRADOFEMAR— F. £FRE UART 7O 774 J/LD UUID 2D liA— FERRE L1154,
BluetoothLEAdvertisementWatcher &1 L £ 9,

INS A=A

BluetoothLEAdvertisementWatcher watcher AR NEZEIELT
BluetoothLEAdvertisementWatcher 74 7
o b,

BluetoothLEAdvertisementReceivedEventArgs eventArgs ZELFFARYNDT—4,

void AdvertisementWatcherTimer_Callback(object state)

Timer ®aA—J)L/Ny DI AUy K,

BluetoothLEAdvertisementWatcher @ Ej{ERfE i T TFEUH & . BluetoothLEAdvertisementWatcher %%
IELET,

IND A—4

object state FIYr—>a v DERA TS b,

void Connect()

EGALIE %#1TL, Service 45 Characteristic ##% L. CCCD ~ Indicate ZFRIZ &% EL T,

void Disconnect()

YA ZITOVEY,
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void ConnectionStatusChanged(BluetoothLEDevice sender, object e)

ERKEBOEEZRBMNT I MU FT,
FHliAR— FEDUMLETE T THRUHESAET,

IND A—4
BluetoothLEDevice sender ARVEEZEELEATOZY K,
object e AR EDT—4,

void Receivelndiation(GattCharacteristic sender, GattValueChangedEventArgs eventArgs)

Indicate Z2{EL. ZEL=XFIHT—4H % Receive T— AR RTTFRMRY I RIZERRTLET,

IND A—4

GattCharacteristic sender ARVEEZEELEATSZY K,
BETr—%

..
o

GattValueChangedEventArgs eventArgs

bl
Il

void SendWrite(string str)

Write TXFT—4%&ELET,

IND A—4

string str XFT—4%,

void FileAppend(string str)

XEFEHEIT7AILIZEBMLET,

INTG A=A

string str T 74 ILIZEMY % XF,

void FileSend()

T7 AN DXFINT—82 ZHAL L, Wiite TFHEAR— FAXELET,

4.4.2 AdvertisementWatcherinformation 7 5 X

4421 AT«

string BluetoothDeviceAddrss

7 RN3 A 245 D Bluetooth Device Address(XFF)ERELET, EHEMROFMEAR— FEZHET S &
FITFEALET,

string Name

T RENRA 5D Local Name #REFLET,

Guid ServiceUuid

T RNEA DT D 128bit UUID ZRFLFET . EHRMROFMEA— FZHET HLEIHEALET,

RO1AN6004JJ0100 Rev.1.00 Page 55 of 78



Bluetooth LE ¥4 3> /E<a—JL Windows 10 Bluetooth LEZ 75— 3 >

ulong BluetoothDeviceAddrss_ulong

7 K33 14 22 D Bluetooth Device Address($E) # R7F L &9, ERFIREFICEGEXNREEET H/\3
)(_9 & L'C{ﬁﬁﬁ Li'é_o

4422 AV kR

void Clear()

TOnNT 4 EPHELET,

4.4.3 ViewModel ¥ 5 X

4431 T4—IJLEAUINEE)

event PropertyChangedEventHandler PropertyChanged

PropertyChanged 1 XY hZEELFT,

4432 AVA+IUAR

ViewModel()

TONRT 4 ZPHELES,

4433 JO/NT4

string textbox_status

Status THFR R Y I AADXFORTP. XFORBICEALET,
string _textbox_status 7 4 —JL FIZT—2 ORFIZEALET,

string textbox_bdaddress

Bluetooth Device Address TF X R Y I AADXFEDRTO, XFOMBIZFERALET,
string _textbox_bdaddress 7 4 —JL FIZT—2 QRFICEALET,

string textbox_receive_text

Rceive T—ARTTFR LRV I RAADXFORTY, XFOMBIZEALES,
string _textbox_receive_text 7 4 —JL FIZT—2 DRFICHEALFT,

string button_connect_content

Connect/Disconnect R 32 U ADXFDRIRP., XFOMBICEALET,
string _button_connect_content 7 4 —JL FIET—42 DRFIZEALFT .

string button_log_content

Receive T—A RFRE VADXFORTP, XFOREFIFERALET,
string _button_log_content 7 4 —JL RIZT—2 DRFICHERALET,

bool button_connect _isenabled

Connect/Disconnect R 2 > DB hL/EMEICERLE T,
bool _button_connect_isenabled 7 1 —JL FIET—2 ORFICERALEFT,
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bool button_log_isenabled

Receive T—A2 REFRE > OEML/EDLIZERALET,
bool _button_log_isenabled 7 1 —JL FIET—2 OFREFICERALET,

bool button_file_isenabled

Send 77 A4 ILRE OOEMEL/ENELICERLET,
bool _button_file_isenabled 7 4« —JL FIZT—2 DRFICEALE T,

bool button_send_isenabled

Send T—2 K2 VOAEMLEDLICERALET,
bool _button_send_isenabled 7 1 —JL RIET—2 DRFIZEALET,

4434 AV kR

void NotifyPropertyChanged(string propName)

PropertyChanged f RY kT ETANT A ENA VT A VT ENTVWBUINT—EDEEZBEHMLET,

INTG A=A

string propName TO/RT 4 BXF,
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444 JA—Fx—hk
Virtual UART Client DF2E1 Ul ZiEEL-BOEEZ 20 —Fvy— FRWVWTEHBALET,

4441 7T)r— 3 iLE)

Main symbols

Launch
Virtual UART Client

| | MainWindow() | |

Not connected.

End

48 7IUr—vavEHIO—Fr— bk

TIVr—2avERETSHE Connect KA UV vy ENDTEE/FIOREELYFET,
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4.4.4.2 Connect/Disconnect R4 >

Button
Connect/Disconnect

Main symbols

Event handler: EI:D

& | ButtonConnect_Click() | |

Event source:[

Not connected
Connected?

Event source
Button: BT
BluetoothLEDevice: BD
BluetoothLEAdvertisementWatcher: AW

Connected

A

| | AdvertisementWatcher_Start() | |

Timer: TM

Disconnect()

ConnectionStatusChanged () | |

| Start BluetoothLEAdvertisementWatcher | % |

| Start Timer |

Disconnected.

& | AdvertisementWatcher_Received() | |

Found BDA of the
Evaluation Board?

Found Senice UUID of
the Evaluation Board?

. Yes
Timer expired?

Z/

E‘F)I & | AdwertisementWatcherTimer_Callback() | |

| | AdvertisementWatcher_Stop() | |

i

| Stop BluetoothLEAdvertisementWatcher |

i

| Stop Timer |

©

4-9 Connect/Disconnect /R4 > 7 0 —F v — k(1)
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Windows 10 Bluetooth LEZ 1) 5 —< 3 >

Found the Evaluation No

Board?

Connect()

No

Success?

Disconnect()

v

ConnectionStatusChanged()

Connected.

End

Connection failed.

End

Peripheral device was not found.

End

4-10 Connect/Disconnect R4 > 7 O—F ¥ — ~(2)

FHMliAR— R &K L TULVALME S Connect R4 > 5HEiAR— K & 3%#: L TL\515& 1 Disconnect /R4 >
ELTEMELET,

Connect IR M4 1) v Eh b & BluetoothLEAdvertisementWatcher TR X ¥ U EBIBLT KN4 2
V5 %Z{E LET, Bluetooth Device Address T+ R bRy o RIZEBAESNT=7 FL R, £F{KE UART
TOTJ7AIILDOUUID 227 KNRNAA DU TR BT 5 EEBREZITVETD,

Disconnect R2 >4 1) v o &h B &, Characteristic. Service. BluetoothLEDevice DJEZ (< Dispose %
RTLUYV—REBBLES ., UY—REHEKT % & BluetoothLEDevice 7 5 A D
ConnectionStatusChanged 4 R 0354 LEHEIAR— F & DEEAUIB SN E T, UIBEZEONEEL LT
ConnectionStatusChanged 4 X k/\> F S DEHFZAEFR L. Service A5 Characteristic ZfR&FL TS

TJ4—ILFZEHEELET,
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4443 Log7RAa >

Main symbols
Bfff;" Eventhandler[{[ T

Event source: I:,'=:>

Q\ | ButtonLog_Click() | | Event source

$ Button: BT

| Displays the file save dialog |

]

| Create new file |

End

4-11log R4 > T7A—Fv— bk

AT #RHFELTVVEWNESIE LogR2 >, O %58 L TLSHEE(E Logging R2 (AT FELERE V)&
LTEELET,

Log RE VNI U whEnbdéE, TJ74IVREFATRTERRTLTIZAILDNRET 4 —IL FIZRTE
L. FILWI 7 ILEERLET,

Logging R UMV v shd e, XFET—4EZELTHOINERSINALBEVESITTFAILD/IRR
ERELTVWS 74— ILFEWHIELET,

4.4.4.4 File K% > (Write 3%15)

Main symbols
File

Event handler: E:I:l

& | ButtonFile_Click() | |
- Event source:|:,|=>

i

| Displays the file open dialog

v

| Open file |

]

| | FileSend() | |

i

| Read data from file |

v

| | SendWrite() | |

Button: BT

| Event source

4-12File R2 70 —F¥—k

T7ANVERCHIATRTERTL, BESNEZIT7MIILOXFET—2 & HEAR—F~EELET, T—
4 [% GattCharacteristic 7 5 X M WriteValueAsync * Vv KT 20/84 T EIZEELET,
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4.4.45 Send 7R3 > (Write i£{E)

But Main symbols
Send Method:
Event handier R T1

% | ButtonSend_Click() | |
- Event source:lj:>

Event source
Button: BT

| | SendWrite()

4-13 Send R4 > 7 O—F v — b (Write 1%1{5)

Send T—A2 TFRA MRV I RICAASINT=T—F ZEliR— F~EIE LEFT,7—7 & GattCharacteristic
9 5 XM WriteValueAsync A v FTEELET, EIETEST—2RIE20/\1 +TT,

4446 Send THFR RV IR » F—H) 2 (Write 1£18)

Main symbols
TextBox
Send ‘
Event handler:
Event .
KY ::>§ TextBoxSend_KeyDown() vent source |:":>
Event source
Keyboard: KY

SendWrite()

=

4-14Send T¥ R bRy I R - F—H) 2 (Write #1E)

Send T—2 TF R RY Y RIZAASINI=T—4 % Enter ¥—., F71=1& Return F—D T TFHEA— F
~EE LET . T—4% & GattCharacteristic 7 5 A M WriteValueAsync » Vv RTEELFE T EIETEDT—
AKX 20 /8 LTI,

RO1AN6004JJ0100 Rev.1.00 Page 62 of 78



Bluetooth LE ¥4 3> /E<a—JL Windows 10 Bluetooth LEZ 75— 3 >

4.4.47 XFT—4RZ{E(Indication Z{§)

. Main symbols
Receive .
; Event handier (LT
Indicate

Event source: I:,|=>

IE‘F:)I% | Receivelndication () | | Event source

GattCharacteristic: GC

End

4-15 XF7—4 %Z{E(Indication 51{E)

FHEAR— KA S D Indication #2159 % & . GattCharacteristic 7 5 A ® ValueChanged 1 N> R FEE L
Fdo ANVEDNTA—FTXFT—REZITHY. Receive THFR FRY IV RIZZELIEXFT—2%
®RLET,

4.4.4.8 FHER— FHSOYIE

Main symbols

Event hander (L]
from Peripheral
Event source:[__=>

§| ConnectionStatusChanged () | | Event source

\ BluetoothLEDevice: BD
Disconnected.

End

4-16 FHfiR— A S DLIER

iR — FOERM®, FFlEAR—FZ2)Ey bFHIETERETERVRRE LG - IFEIC
BluetoothLEDevice ¥ 5 X M ConnectionStatusChanged 41 X2 FAFEELFT,

YIKTALEE & L T, ConnectionStatusChanged 4 N> b/\> RS D& FAEBR L. Service %> Characteristic
EFRELTVWDI74—ILFEDBIELET,
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4.5 Windows 10 @ Bluetooth LE &S

LED Switch Service Client ® Y —X 21— R 5 —E#k# L T, Windows10 @ Bluetooth LE @EIZEH 5
Y—XO— KIZDWTERBA L £9, Virtual UART Client @ Bluetooth LE @{EIZB+ %Y —Xa— K%, LED
Switch Service Client DY —Xa— R EFIFER—THB I END Z ZTOHRPITEELET,

AEIZHEBEL TS Y —Ra— RIE. T/Vy T 514 Bluetooth LE BIEICFELI— FZAIBRLTULET,

4.5.1 BluetoothLEAdvertisementWatcher
BluetoothLEAdvertisementWatcher [ X &+ > #3547 L T Bluetooth LE #28MWNEET B 7 FNNa 4405
(E—a)&2ETHENTEBRBYTRTY,

AFx ¥ U %EBIRT BI1Z(E. BluetoothLEAdvertisementWatcher D4 72 x4 F &R L. RF v V#1755
E— F(Active E— R)ZETE. 7N IA DV T Z2ELEBICEUHINEIAIRU NV RS
(AdvertisementWatcher_Received)Z &8k LFEzT, LT Start AV REFUETERF ¥ LRI E
ER

private void AdvertisementWatcher_Start(int timeout)

{

advertisementWatcher = new BluetoothLEAdvertisementWatcher();
advertisementWatcher.ScanningMode = BluetoothLEScanningMode.Active;
advertisementWatcher.Received += AdvertisementWatcher_ Received;
advertisementWatcher.Start();

4-17 BluetoothLEAdvertisementWatcher Bfi&

TFRENRNEGALA DV EZELERICRTEENFET, CITE, ZELEZRNEAS0 70T 4o
A RDEHAR— FORAMEHEL., ERHARTHIBERIBELGNIA—FEZRELTVET,

public void AdvertisementWatcher_ Received(BluetoothLEAdvertisementWatcher watcher,
BluetoothLEAdvertisementReceivedEventArgs eventArgs)

{

if (advertisementWatcher != null)
{
if (eventArgs.Advertisement.LocalName == DEVNAME_RBLE)
{
peripheralDevice.BluetoothDeviceAddrss = String.Format("{0:X}", eventArgs.BluetoothAddress)
peripheralDevice.Name = eventArgs.Advertisement.LocalName;

418 T RNBA DV TRBEARYENVES

AEY UEEFEIET BRI Stop AV Y FEREUVHELET, 1RV NV RS ZERRL.
BluetoothLEAdvertisementWatcher DA 72 19 FEZBREL TV =T 4 —IL FZEHHIL L E T,

private void AdvertisementWatcher_Stop()

{

advertisementWatcher.Stop();

advertisementWatcher.Received -= AdvertisementWatcher_ Received;
advertisementWatcher = null;

4-19 BluetoothLEAdvertisementWatcher {Z=1&
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4.5.2 DeviceWatcher

DeviceWatcher [, Windows DY AT AIZEBEFEINT WD T/NA ROV R T LIZEEET 5T /54 R &R
L CEIRIIZHIZE T 59 5 A TY, BluetoothLEAdvertisementWatcher & D&EWLNE, R7 Y VT FEHTYVRT
LIZEBFSINTWNDE TN AELFIET B ENTEET, BluetoothLEAdvertisementWatcher @ & 5 [Z{AE
L7V —2 3 0ANBMTHDOTIEHGEC LELITEML, BHMLBERICEE A H-IBEETHEESEML
F9,

DeviceWatcher ZF189 % 1Z1&. DeviceWatcher % Bluetooth LE #28 % & & L THEAT H=-HD /T

A—REHZEL. CreateWatcher * Vv FIZELTA I Y FE2ERLET., FLTEHNZZITMBA A
VN RSEEER L%, Start A Yy FEMREUH T & DeviceWatcher BNFRIBESNFE T,

private void DeviceWatcher_Start(int timeout)

{

string aqsAllBluetoothLEDevices =
"(System.Devices.Aep.ProtocolId:=¥"{bb7bb05e-5972-42b5-94fc-76eaa7084d49}¥")";

string[] requestedProperties = {"System.Devices.Aep.DeviceAddress",
"System.Devices.Aep.IsConnected",
"System.Devices.Aep.Bluetooth.Le.IsConnectable"};

deviceWatcher = DeviceInformation.CreateWatcher(agsAllBluetoothLEDevices,
requestedProperties,
DeviceInformationKind.AssociationEndpoint);

deviceWatcher.Added += DeviceWatcher_Added;

deviceWatcher.Updated += DeviceWatcher_Updated;

deviceWatcher.Removed += DeviceWatcher_Removed;
deviceWatcher.EnumerationCompleted += DeviceWatcher EnumerationCompleted;
deviceWatcher.Stopped += DeviceWatcher_Stopped;

deviceWatcher.Start();

4-20 DeviceWatcher Bit4

TN ZADIEHRD Windows DA T ALAIZEMENF-HIZHFUHEEINET, B SNT-IEFEN S EERRED
SHEAR— FOLBIZHIE L., EHENROFEMA— F&H D RBLEDevices ALY &3 VIZE—D Id ##EDiE
HMAAS> TV LSS, RBLEDevices ALY avIZEBMLET,

private void DeviceWatcher_ Added(DeviceWatcher sender, DeviceInformation deviceInfo)
{
if (deviceInfo.Name == DEVNAME_RBLE)
{
DeviceWatcherInformation device = DeviceWatcherInformation_Search(deviceInfo.Id);
if (device == null)

{

RBLEDevices.Add(new DeviceWatcherInformation(deviceInfo));

4-21 DeviceWatcher [§REMA X bV KD
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TN ADEHD Windows DA T LATEHFRINEZBICEUHEINET, EBMINERHS
RBLEDevices A L9 <3 VIZE—O Id #FDEMAA>TLS5HE. RBLEDevices ALY 3 v #EHL
ESCIR

private void DeviceWatcher_Updated(DeviceWatcher sender, DeviceInformationUpdate deviceInfoUpdate)

{

DeviceWatcherInformation device = DeviceWatcherInformation_Search(deviceInfoUpdate.Id);
if (device != null)

{

device.Update(deviceInfoUpdate);

4-22 DeviceWaicher [BEREFHA RNV FNAV KRS

TN ZDIEHH Windows DL AT LM GHEIBREIN-BICHEVUHEINET, BMNSIn=ERMNDS
RBLEDevices A L9 <3 VIZE—O Id #HFDIEMMAA > TLS154E. RBLEDevices A L9 & 3 Uh b HIR
LET.

private void DeviceWatcher_Removed(DeviceWatcher sender, DeviceInformationUpdate deviceInfoUpdate)

{

DeviceWatcherInformation device = DeviceWatcherInformation_Search(deviceInfoUpdate.Id);
if (device != null)

{

RBLEDevices.Remove(device);

4-23 DeviceWatcher [F3REIBRA X2 b/ KD

DeviceWatcher DFIZEMNET LI=BEICHUHEINET, A7 TUS5—2 3 U TIIREBEZITWEE A

private void DeviceWatcher_EnumerationCompleted(DeviceWatcher sender, object e)

{

}

4-24 DeviceWatcher FIZESETA RV bV KRS
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DeviceWatcher # {21t 585(LStop A YV FERUE LFT A7 T 7r—2 3 U TlE Timer 2R L T,
—E B DeviceWatcher ZBIfE S 1A A LTV MK YFLESETLET,

Stop AV v REFUH T & DeviceWatcher fF1lEA XY bW FSHARUEEINET ANV NV RS E
f#Bx L. DeviceWatcher DA 72z FE2RHFL T =T —ILFEMHELLET,

private void DeviceWatcherTimer_Callback(object state)

{
deviceWatcher.Stop();

}

private void DeviceWatcher_Stopped(DeviceWatcher sender, object e)

{

deviceWatcher.Added -= DeviceWatcher_Added;

deviceWatcher.Updated -= DeviceWatcher_Updated;

deviceWatcher.Removed -= DeviceWatcher_Removed;
deviceWatcher.EnumerationCompleted -= DeviceWatcher_EnumerationCompleted;
deviceWatcher.Stopped -= DeviceWatcher_Stopped;

deviceWatcher = null;

4-25 DeviceWaitcher {£1&

4.5.3 Pairing
Pairing [& Windows @ & X 7 AIZFHfiZR— K & D Pairing (&3 Z &8T5 N TEET,

Pairing & Pairing ) 7 TX F@ENZZ(TE S A4 X2 b/ K5 (PairingRequestedHandler) & & &k L .
Devicelnformation 7 5 XM PairAsync AV v REHFUHT I ETEITEINET, TLTARY NV T %E
BRLTRTLET,

private async void Pair(DeviceInformation deviceInfo)
{
deviceInfo.Pairing.Custom.PairingRequested += PairingRequestedHandler;
DevicePairingResult result =
await deviceInfo.Pairing.Custom.PairAsync(DevicePairingKinds.ConfirmOnly,
DevicePairingProtectionLevel.Encryption);
deviceInfo.Pairing.Custom.PairingRequested -= PairingRequestedHandler;

4-26 Pairing

Pairing ZE1TT 52 EFUHINDIAARNU FNY RTITT, ARV MIRTA—ED
DevicePairingRequestedEventArgs 27 5 XM Accept * Vv FZEIEUH T Z & T Windows DL A T A
Pairing TERMAZEZRINET,

private static void PairingRequestedHandler(DeviceInformationCustomPairing sender,
DevicePairingRequestedEventArgs eventArgs)
{

switch (eventArgs.PairingKind)

{

case DevicePairingKinds.ConfirmOnly:

eventArgs.Accept();
break;

default:
break;

4-27 Pairing Y2 TR M RV PNV RS
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4.5.4 Unpairing
Pairing # fZB& 9 5 B¥I& Devicelnformation ¥ 5 X @ UnpairAsync * /v KZFUHE LEF . UnpairAsync
Ay RZFEUHT & Windows D R T Lh 5 Pairing [ERAEIBR SN E T,

private async void Unpair()

{

DeviceUnpairingResult result =
await pairedDeviceInfomation.DeviceInformation.Pairing.UnpairAsync();

4-28 Unpairing

455 Connection

Connection M EASA(F BluetoothLEDevice 4 5 AM FromldAsync * Vv REREUHT I ETEITINET,
FromldAsync # %/ K& Connection @ k') M #A T. Connection(Connection request M F4T)I& Service &
F D GetGattServicesForUuidAsync * Vv FEEUH LI=BICEfTSINET,

private async void Connect()

{

bluetoothLeConnectedDevice = await BluetoothLEDevice.FromIdAsync(pairedDeviceInfomation.Id);

4-29 Connection

Connection DB L TET (KT ') —< 3 > Tl Client Characteristic Configuration Descriptor ~@
Notification ¥ a]) T ConnectionStatusChanged 1 N> N\ RS H#ZHRLET, COAM R PNV ESIE
Connection MIKREEMNZE{L L =B (Disconnection L1=Bp)IZFEUH ENET,

bluetoothLeConnectedDevice.ConnectionStatusChanged += ConnectionStatusChanged;

4-30 ConnectionStatusChanged 1 N> /N> K35

45.6 Service &

Service M [ BluetoothLEDevice 7 5 X M GetGattServicesForUuidAsync # ¥/ v FIZEREREXTRD UUID
FNTGA—RELTHEELTHURT I ETEITINFET . GetGattServicesForUuidAsync * ¥ v KA IEE
[ZE{TEh B &, GattDeviceServicesResult 7 5 XM Services TA/NT 4 #5HEAH L. Service DA TPz
4 b (GattDeviceService 7 S ANA Tz NE T4 —ILFIZRELET,
var serviceResult =

await bluetoothLeConnectedDevice.GetGattServicesForUuidAsync(UUID_LEDSW_SERVICE);
if (serviceResult.Status == GattCommunicationStatus.Success)

{

gattPrimaryService = serviceResult.Services[0];

4-31 Service &
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4.5.7 Characteristic &%

Characteristic D #& 3 [& GattDeviceServicesResult 2 5 X M GetCharacteristicsForUuidAsync * ¥ v FIZ#&
FHXRAERDUUID /85 A—2 ELTHEE L THEUET Z & TEITENET, GetCharacteristicsForUuidAsync
Ay FNEEIZETEI S & GattCharacteristicsResult 7 5 X @ Characteristics 77 R/8T « &5 L.
Characteristic @4 7' £ 4 k(GattCharacteristic 7 3 ADA TPV MNE T4 —IL FIZRELET,

Characteristic A% Notification M54 . Notification %5215 L fzB5(CIF U S v 5 ReceiveNotification 4 X2
ANV RSEEHZLET,

var notificationCharacteristicsResult =
await serviceResult.Services[@].GetCharacteristicsForUuidAsync(UUID_LEDSW_SW_STATE_NOTIFICATION);
if (notificationCharacteristicsResult.Status == GattCommunicationStatus.Success)

{

characteristicNotify = notificationCharacteristicsResult.Characteristics[0];
characteristicNotify.ValueChanged += ReceiveNotification;

4-32 Characteristic #:%: (Notification)

Write 0) Characteristic ¥ [E#%(Z GetCharacteristicsForUuidAsync * ¥ FIZ UUID /85 A —4% & LT
ELTHEUHLET,

var writeCharacteristicsResult =
await serviceResult.Services[@].GetCharacteristicsForUuidAsync(UUID_LEDSW_LED BLINK_RATE_WRITE);
if (writeCharacteristicsResult.Status == GattCommunicationStatus.Success)

{

characteristicWrite = writeCharacteristicsResult.Characteristics[0];

4-33 Characteristic 3 (Write)

= —1

4.5.8 Client Characteristic Configuration Descriptor 5%
Notification MEF A&, GattCharacteristic ¥ 5 X @ WriteClientCharacteristicConfigurationDescriptorAsync
A RIZ Notify BFRI/A5 A —2 ZHEL THUHT CETERITENET,

GattCommunicationStatus status =

await characteristicNotify.WriteClientCharacteristicConfigurationDescriptorAsync(

GattClientCharacteristicConfigurationDescriptorValue.Notify);
o

4-34 Client Characteristic Configuration Descriptor %7
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4.5.9 Disconnection
Disconnection I&. GattCharacteristic ¥ Z X ® Dispose * %/ v k. GattDeviceService 7 5 X M Dispose *
Y K. BluetoothLEDevice ¥ 5 XM Dispose *» Vv FEREUHLET,

private void Disconnect()

{

if (characteristicNotify != null)

{
}

if (gattPrimaryService != null)

{

characteristicNotify.Service.Dispose();

gattPrimaryService.Dispose();

if (bluetoothLeConnectedDevice != null)
{

}

bluetoothLeConnectedDevice.Dispose();

}

private void ConnectionStatusChanged(BluetoothLEDevice sender, object e)
{
if (sender.ConnectionStatus == BluetoothConnectionStatus.Disconnected)

{

if (bluetoothLeConnectedDevice != null)

{
bluetoothLeConnectedDevice.ConnectionStatusChanged -= ConnectionStatusChanged;
bluetoothLeConnectedDevice = null;

}

if (gattPrimaryService != null)

{
gattPrimaryService = null;
characteristicNotify.ValueChanged -= ReceiveNotification;
characteristicNotify = null;
characteristicWrite = null;

4-35 Disconnection

4.5.10 Notification 2{&
Connection L f=5Hfi7/R— KA 5 Notification ZZET D EBHFZ LA RV PNV FSHARFEUHSINET 2
EFT—4(3/35 A —4 M GattValueChangedEventArgs 7 S A TESNhET,

private void ReceiveNotification(GattCharacteristic sender, GattValueChangedEventArgs eventArgs)

{

}

4-36 Notification {5

4.5.11 Write %18
Connection L 7=§FffirR— KIZ Write T7T—4 %3i%{§ L £9°, GattCharacteristic ¥ 5 XM WriteValueAsync
AYYRIZNGA—RELTEET 2 ZEBELTHUETI LT, FETHIIENTEET,

private async void SendWrite(string str)

{
}

await characteristicWrite.WriteValueAsync(ibuffer, GattWriteOption.WriteWithResponse);

4-37 Write #£1{8
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5. FEZE1E

5.1 Client Characteristic Configuration Descriptor £ &AH L 5 —

CERA® Windows 10 MIKEEIZ K 2 TIL, Connect RZ %5 ) w4y LEzKIZWHTE 511274470
ITHRRTREINBBENHY FF., Thik. Client Characteristic Configuration Descriptor ~N3&E 3 %
WriteClientCharacteristicConfigurationDescriptorAsync * ¥ v KOEUH L THAN DA RKET 5 Z EMNRET
9, Windows 10 #/\—2 3 > 7w J95h . F1(EHID Windows 10 PC & ZERA 2Ly,

CCCD Write Error. X

System.Exception: EtEESEAHTIRA. (HRESULT e MEH:0nB0650003)

B
System.Runtime.CompilerServices.TaskAwaiter.ThrowForMonSuccess(Task
task)

B
System.Runtime.CompilerServices.TaskAwaiterHandleMonSuccessAndDebug
gerMaotification(Task task)

ZAT SystemRuntime.Compilerservices.TasktwaiterValidateEnd(Task task)

B
LED_Switch_Service_Client.MainWindow.< Connect> d__38.MoveMext() 77
CElsers¥a5089667¥s0urce¥repos¥LED_Switch_Service_Client¥MainWWindo
wixamlcs:yT 613

5-1 CCCD Write Error
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6. {18%

6.1 HY—EXRPFYIIFVRATAIIDAREITAX

RYFISLTNARADY—ERRPXY S22 YRT4 97X UUD Z2FERALTHEELET, (456
Servicet&ZF | 5 4.5.7 Characteristici#%& | TRI V—RaA— FEEFIER—T3, 29X UUID, Z4—JIL K
Z(EHB), INVEFNVESREBYEFTDT, BRICHREAIAXTEHIENTEET,

6-11Z Indication @ Characteristic ZEB 3 5> T a—FE#RLEFT (T —NEIXBRLTLNET,)

private Guid UUID_SERVICE = new Guid("5BC1B9F7-A1F1-40AF-9043-C43692C18D7A");
private Guid UUID_INDICATION new Guid("5BC18D80-A1F1-40AF-9043-C43692C18D7A");

private BluetoothLEDevice bluetoothLeConnectedDevice;
private GattDeviceService gattPrimaryService;
private GattCharacteristic characteristicIndication;

private async void Connect()

{

bluetoothLeConnectedDevice = await BluetoothLEDevice.FromIdAsync(pairedDeviceInfomation

var serviceResult =
await bluetoothLeConnectedDevice.GetGattServicesForUuidAsync (UUID_SERVICE);
gattPrimaryService = serviceResult.Services[0];

var indicationCharacteristicsResult =

await serviceResult.Services[@].GetCharacteristicsForUuidAsync(UUID_INDICATION);
characteristicIndication = indicationCharacteristicsResult.Characteristics[0];
characteristicIndication.ValueChanged += Receivelndication;

}

private void ReceivelIndication(GattCharacteristic sender, GattValueChangedEventArgs eventArgs)

{
}

K 6-1 H—EXPFXFv SR VRTAVYIDHAETAR
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6.2 HLWLWITOS Y FOERK
WPF 7 71) &r—<, 3 > T Bluetooth LE #gEZEHT S0 Y FOERAEERLET,

(1) Microsoft Visual Studio Express 2017 for Windows Desktop Z#&8) L £3 .

(2 Ama—NnN—DmB[TZ7AL]-FHLLWITOD Y NEERL., THLWIBD Y b #4705 %
iﬂ?bi-a—o

@ HLWITOo Sz s b OF47a45 T, TWPF7 7 (NET Framework)] ZERLZET,
(&80, BRRICERTATaC I FRETHILEFREZANLET,
[ZL—LT—5]|THEAT S.NET Framework D/A—2 3 U &&R L F 9. (2 Z TIXI.NET Framework
46.1] ZFIRLET, )
OK|RE2 &I )y LEAT7RTEHALET,

FLLWSOUTIb ? X

5 (Crl+E)

Visual C&
229 =Jl PFY (.NET Framework) Visual C#

1) (.NET Framework) Vicual C#

ci L . .
_] #=EFOITIR Visual C#

wpfapp
.NET Framework 4.6.1

62 HLLNTOS Y RO (1)
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4) :LWITODzY bOIA Y FINEESLET,

A0 Y-Im

O ZOEERILEL-BHR-HLINEEA A Y-AEEISEM -

6-3 FHLLWTAT Y FDERK (2)
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G Ya—3ay THRTA—5—1 OTADzY FEDLETHEI YUY I LAZa—%KRTLET,
[Z7avzy rO7oO0—RZRIRLET,

YUa-3y IFAT0-5- ¢
¢ am K-

FORTF1R)

64 HLLNTOS Y FOKER (3)

6 Tvyya—3ay THRTO—5—] 07Oz FEOLETEY Yy I LAZa—%FRTLET,
[#R& (wpfapp.csproj)]|&&RLET,

Ya-4ay I92F0-5- =

Ctrl+X

Del

65 HFLLWTOT T FOER (4)
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(7) wpfapp.csproj IZ <TargetPlatformVersion>10.0</TargetPlatformVersion>] ZEMLET,

6-6 FHLLWTATD Y FDERK (5)

® YUa—3ay THRTA—5—1 OTADzY FEDLETHEI YUY LAZa—%KRTLET,
[FR2 Y FOBHEARAHZERLET,

6-7 HILWLWIRT Y FDER (6)

©Q Tvyya—3y THPRTO—5—] O BB OLTHI VY Y LAZ2—%KRRTLET,
[BROEMZERL BBIR—Pv—] F4705%FRELET,

YUa-v3ay I9ZAT0-5- =

6-8 FHLLWTAT Y FDERK (7)
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(10) TBBIRX—Cvy—] DFA47045T B8] A=a—%BRLET,
[BRIR2VERBL, UT20077/4ILEFEBMNLET,

e C:¥Program Files (x86)¥Windows Kits¥10¥UnionMetadata¥10.0.19041.0¥Windows.winmd

e C:¥Program Files (x86)¥Reference Assemblies¥Microsoft¥
Framework¥.NETCore¥v4.5¥System.Runtime.WindowsRuntime.dl|
[OKIRZ V&ML TH 47 RS EF LS L. Bluetooth LE #EED Y SRPAY Y KIMERATES &5
[TBEYET,

SEBYVF—Jv— - wpfapp ? x

wvsRuntime.dll

6-9 FHLWLWITAT Ty FDERK (8)
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