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1. E§

A KRF= A ML, RL78/GID @ BLE {48 UART #REA (L C. PC (X—3IF LV 7 1)

& Android

MR TT —XBIEZEIT S Android 7 XV r— a0 7a 75 I 7OFEICOWTRERLET,

EROEREX 1-1 1R L Ed, RL78/GID FEflirlR— K% USB 7 — 7 /L CPCIZ#RF L4, =—TI,
PC hicE#E L7=X—IJ /Y7 MNEHETRL78/GID ##/EL £9, RL78/G1D iZ. Android ik & BLE &3
ZHEALTT =200 B 2470 £,

PC (#—3F Y7 ) bR E. RLT8/GID i L AR 72 UART £t T Android ik & 77— & il

REATVET,

PC (#—3F V7 h)

— BLE {R#48 UART IZ&BT—4@EIE
o
USB #—7 /L
(UART)
4—
BLE i#{E
—_—>
RL78/G1D FEfiR— K Android 5
X 1-1 2EERX

FEE: KRRFa2 X M SN TWE Y —Ra— RN, EEOBEEZERIFET 2O TR s 73
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FHA,

RO1AN3842JJ0101 Rev.1.01
2017.06.30

Page 3 of 25
RENESAS



BLE R®BUART 7 U —> 3> Android 7RSS I V5 H4A4 K

2. EMEIRIR
®  Windows®7 Service Packl LA
®  Android 3K (5.0 LK)
® RL78/G1D #Hfi-R— K (RTKOEN0001D01001BZ)

https://www.renesas.com/products/software-tools/boards-and-kits/evaluation-demo-solution-
boards/rtk0en0001d01001bz.html

@ ElxIal—¥ (77 —AT T OEXALIIHER)
https://www.renesas.com/products/software-tools/tools/emulator/e1.html

®  Renesas Flash Programmer (7 7 — A7 = 7 OE X AR )

https://www.renesas.com/products/software-tools/tools/programmer/renesas-flash-programmer-programming-
qui.html

® Bluetooth® lowenergy ~'v k2L A% v 7 BLE {48 UART 7 7" U - —3 3 > (ROLAN3130)

https://www.renesas.com/search/keyword-search.html#g=r01an3130&genre=tooldownload
® GATTBrowser for Android

https://play.google.com/store/apps/details?id=com.renesas.ble.gattbrowser

® TeraTerm
https://ttssh2.0sdn.jp/
® UART-USB #2734 A KT A /N (3%)

X FHliA— R & PC 283 HB812. UART-USB 242 IC TFT232RL] DT /NA A RT A RNEHERIN DG
ENRHVFET, TOGEIIT AL ARTA RN ETFTRENBAF LTI,

FTDI (Future Technology Devices International) - Drivers
http://www.ftdichip.com/Drivers/D2XX.htm

3. &EFEEHN
®  Android Bluetooth Low Energy APl Guide

https://developer.android.com/guide/topics/connectivity/bluetooth-le.html
®  Android BluetoothLeGatt Sample Source Code

https://developer.android.com/samples/BluetoothLeGatt/index.html
® Bluetooth Core Specification v4.2 (PDF)

Bluetooth Core Specification v4.2

4. GATTBrowser Z{#F L =g

4.1 RL78/G1D D#fi
TFLO Web ¥ h X 0 BLE {48 UART 7 7'V /7 —3 2 > (RO1AN3130) = B/ L £ 77,

Bluetooth® low energy 7’1 h =2/L A% 7 BLE A8 UART 7 7 U /7 — 3 3 > (R0O1AN3130)

https://www.renesas.com/search/keyword-search.html#g=r01an3130&genre=tooldownload
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BLE R UART 7 T r— 3y Android 7752V A4 K

Zip 7 7 A NVERBI LT, Tit® hex 7 7 A /L% RL78/GID |[ZE X IAHLF T,

ROM_File/cc_r|/RL78_G1D_CCE (VUART) . hex

PCTCH—3IFT LY 7 hEEEIL, £ 411 TE—IFT VYT FNOREEZTVET, KRFa Ak
TlX, #—3IF Y7 M TeraTerm Z{HEH L TW\WE1,

£ 41 F—I TNV 7 bORERE

BEH H B
AT = — F(3218) LF

%47 = — F(OX1E) CR

A—e L—F 4800 [bps]
Tk 8 [bit]
YT 4 none
ARy 7Y b 1 [bit]

7 v — il 4 none

4-1 1%, Tera Term % E M CT9,

® [Setup) A==—/5 [SerialPort..| Z##RL T, [HR—-1L—r | [F—=%E] ., WY
T41 . [Rby7Eey b [7o—f#) Z2FELET

® [Setup) A==—/»5 [Terminal..] Z&RNL T, [IT2— RERE) & [&iT72— FEEE)) &%
ELET

Tera Term: Terminal setup

Tera Term: Serial port setup X

Port Terminal size New=line
ort:
bt Receive: |[F v
s = MTerm size = win size Transmit: Cancel
Datfa: Cancel Auto window resize
o Help
Parity: e Terminal ID: VT100J ~ O Local echo
. . " Help
Stop: 1 bif Answerback: I:I O Auto switch (WT<=>TEK)
Flow control: none i Kanji {receive) Kanji (transmit)
) UTF-8 ~ UTF-8  ~ ks
Transmit delay ) )
7bit katakana 7hit katakana (B
D maec/char D mzec/line
locale: CodePage:

X 4-1 #—3F /Y7 b(Tera Term)DFRE

RL78/GI1D & # —XF V7 bOBwmAE T LIz, #—3IF VY7 M ETESC X —% AL T
RL78/G1D (= TVirtual UART Mode] ~DOEBAZIERLE T,
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B COM3 - ~ VT
File Edit Setup Control Window KanjiCode Help

[(Virtual UART Mode]

K 4-2 Virtual UART Mode (# —3F VY 7 1)
% BLE {ifl UART 7 7' U 7 —3 2 L (RO1AN3130) 7.3 S24TEREL D Uafis |

4.2 GATTBrowser M #{i

GATTBrowser X, U THEIET 2 BLE 731 A2 AFx ¥ L, TNHDT /A R & 21T> T GATT
NR—ADWEEAITH Z L DTE D Android [ FILHT 7V 7r—3 3 T3, RETIL, GATTBrowser % & f
L T. RL78/G1D @ BLE {48 UART MR DEIMENE 2R L £77,

GATTBrowser for Android

https://play.google.com/store/apps/details?id=com.renesas.ble.gattbrowser

GATTBrowser Z ) LT, RL78/GID D7 F"NRZ A 7 %#ZELET (X 4-3) .

® 3@ 1 @923
GATTBrowser SCAN @
REL-BLE
74:90:50:00:63:E1 Z[,Ia-ﬂ @
RENESAS

X 43 RA¥x =27 (GATTBrowser)

RL78/GID 7 RARZ A v T h5{E L= 5. RLI8IGID Ik LF 9, #Fickthd 5 &, RL78/GID @
T2V — R XYy T I X VAT 4 v 7 O—BEHENERINET (X 44) ,

Y —bEREFY T I XN AT 4 v O—EHENERINZS,  [Renesas Virtual UART Service] @
lndication Characteristic] %% » 7 L. [Indication Characteristic/| DO¥/Elim I8 L £ 7,

R0O1AN3842JJ0101 Rev.1.01 Page 6 of 25
2017.06.30 RENESAS


https://play.google.com/store/apps/details?id=com.renesas.ble.gattbrowser
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® 3 Q@ " @927
&  Services DISCONNECT ~ §
REL-BLE

74:90:50:00:63:E1 Yar
Status: CONNECTED 69
NOT BONDED

Generic access
Device Name
Properties: Read Write

Appearance
Properties: Read Write

Peripheral Preferred Connection Parameters
Properties: Read
Renesas Virtual UART Service

Indication Characteristic
Properties: Indicate

Write Characteristic
Properties: Write

RENESAS

X 44 P—EREXXTFTIHY AT 4 v 7 O—EEH (GATTBrowser)

lNndication Characteristic)] DOf/EBEIZEEIL7= 5. [llIndication Off] M A RZ &% v 7 LT
lndication On) KEEIZ L4 (X 4-5) .

® 3@ 1 @948
& Characteristic DISCONNECT  §
REL-BLE

74:90:50:00:63:E1 Yar
Status: CONNECTED 66
NOT BONDED

Indication Characteristic
d68c0002-a21b-11e5-8¢cb8-0002a5d5¢51h
Properties: (0x20) Indicate

[ Indication On Hex v ]
)

DESCTIptors

name: Client Characteristic Configuration

uuid: 00002902-0000-1000-8000-00805f9b34fb
properties: 0
value: 02 00

RENESAS

B 45 X*xF27%VRT 4y 7 OBEETE (GATTBrowser)

lndication Off] 27 /LR Z %%~ 7L T lIndicationOnJ REEIZT+H &, F—IF ALY Tk
[Z”CONNECT” D LFH N ForEN £ (¥ 4-6)
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B COM3 - ~ VT

File Edit Setup Control Window KanjiCode Help

[Wirtual UART Mode]

COMNECT

X 4-6 Indication HZMLOMERE (¥ —IF L2V T7 )

ZZFETOEZE T, RL78/GID & GATTBrowser TF —Z OV B 2479 ¥ N5 T LE LT,

4.3 RL78/G1D Hh 5 GATTBrowser ~DT—4% %15
RL78/G1D 7>5 GATTBrowser 125 — & 3% L £,
—F NV T KT, "abc"EAALET (K 47)

E COM3 - ~ VT
File Edit Setup Control Window KanjiCode Help
[Virtual UART Mode]

CONNECT
abc]]

4-7 Android IZ7—# 2EE (F—IF NV T )

H—3IF Y7 N TASTE R abc" X, RL78/G1D @ BLE {48 UART #%6E T GATTBrowser |52 S
ERS 4-8 |Z GATTBrowser T"abc" %3213 L 7= #E i T7,

f1Alle® 30 10:35
& Characteristic DISCONNECT
REL-BLE

74:90:50:00:63:E7 Yool
Status: CONNECTED 60
NOT BONDED

Indication Characteristic
d68c0002-a21b-11e5-8¢b8-0002a5d5¢51b
Properties: (0x20) Indicate

Indication On String  ~

2017/04/18, Tue, 10:35:44
C|

2017/04/18, Tue, 10:35:44
b

2017/04/18, Tue, 10:35:43
a

Descriptors

name: Client Characteristic Configuration

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

value: 02 00

RENESAS

B 4-8 RL78/G1D » 67— & % 3%Af5 (GATTBrowser)
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4.4 GATTBrowser M 5 RL78/G1D ~MDT—4& i%(

GATTBrowser 7> RL78/G1D I 7 —# & 55 L E T,

GATTBrowser C [R2 ] R"¥ %X v 7 LT,

=]

lndication Characteristic] O AEEHEI NG, —E X &

XX TV EVARAT 4w 7O—EHEICRYVET (X 49) , Y—EREXF¥ T 27XV 2T 4 v 7 O—EHEE

IZERE -7 5. [Renesas Virtual UART Service] @ ['Write Characteristic] % % >~ 7 L T,

Characteristic] O#/EHEEICEEIL £,

X 49 HP—EREXFXTFTIFZYRT 4 v 7 O—EHE (GATTBrowser)

[Write Characteristic] O¥AMERFICBEI L6 (X 4-10) . FTaLOFIEEZITVET,
1. Twrite] R U ORED [FEXARE— R A —T [String) Z8RL F5
2. [EEFTHFAb4—/LF] IC"Renesas-BLE" & A1 L %4

® 3 Q@

@ 9:27

< Services DISCONNECT

REL-BLE
74:90:50:00:63:E1
Status: CONNECTED
NOT BONDED

i
69

Generic access
Device Name
Properties: Read Write

Appearance
Properties: Read Write

Peripheral Preferred Connection Parameters
Properties: Read
Renesas Virtual UART Service

Indication Characteristic
Properties: Indicate

Write Characteristic
Properties: Write

RENESAS

3. [Write] R¥ %% v 7 LET

RO1AN3842JJ0101 Rev.1.01
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1 ® 3@ 0 @451
< Characteristic DISCONNECT
REL-BLE

74:90:50:00:63:E1 Y
Status: CONNECTED -80
NOT BONDED

Write Characteristic
d68c0003-a21b-11e5-8¢b8-0002a5d5¢51b
Properties: (0x08) Write

Write String ~

Renesas-BLE

2017/04/19, Wed, 16:51:45
Renesas-BLE

RENESAS

X 4-10 RL78/G1D (25 —# %%/ (GATTBrowser)

Write] A% %% v 74 2L, GATTBrowser 7> RL78/G1D ~, BLE {iAf UART #fe# i L CT7 —
A REfE &k d, X 4-11 1%, RL78/G1D %% GATTBrowser 2> 5515 L7275 —4 ("Renesas-BLE”) % 4 —
STV T MTH Ui T,

COM3 - ~ VT

File Edit Setup Control Window KanjiCode Help

[Virtual UART Mode]

CONMNECT

4-11 Android 267 —F &% (F—IF /N IJ T H)

R0O1AN3842JJ0101 Rev.1.01 Page 10 of 25
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5. R UART 7O 2774l

AR UART 7' 7 7 A VDR EFR 5-11I/RLET, T DKL, Bluetooth® lowenergy 7' F /L X4 v
2 BLE {iff UART 7 7' U 77— 2 L (RO1IAN3130) 8.1 {AE UART 712 7 7 A /L] 75 DT,

F# 5-1 {RIE UART o7 7 A VOHKR

T R E2— k2 RL

ThrIEa— b 2ATEZDHE

VUART_HDL_SVC
0x0022 (3%)

Type: Primary Service Declaration
UUID: 0xD68C0001-A21B-11E5-8CB8-0002A5D5C51B
A8 UART H—1E" &

VUART_HDL_INDICATION_CHAR
0x0023 (%)

Type: Characteristic Declaration

UUID: 0xD68C0002-A21B-11E5-8CB8-0002A5D5C51B
Property: Indicate

= NNB T TAT 2 MO LFREFITHER L ET,

VUART_HDL_INDICATION_VAL
0x0024 (3%)

Type: Indication Value

/K Characteristic (27 — % # 8 Et. Indication #4575 Z & T,
Y= NN T FA T NSO LFIEEEATOVET, —BEIZEE FT6E
TRICTFHET, K 20 LT,

VUART_HDL_INDICATION_CFG
0x0025 (3%)

Type: Client Characteristic Configuration Descriptor

74T M, — 30 Indication Z 7] « R EHRET DT
OITFERALET,

VUART_HDL_WRITE_CHAR
0x0026 (%)

Type: Characteristic Declaration

UUID: 0xD68C0003-A21B-11E5-8CB8-0002A5D5C51B
Property: Write

I IAT 2V IO —= RO FEEIHEHLET,

VUART_HDL_WRITE_VAL
0x0027 (3%)

Type: Write Value

/K Characteristic (Z Write Request |Z L V) X FPaEXATLZ LT, 7
TAT 2 MDY= NSO FFEEEITNET, —EITEE TR
CFHEUT, FeK 20 LFTY,

¥ TR Ea2— MY RO 16X, 77— 2 THICHSAL T2 7 7 A VL > TEDLY £

Android 5 KNS EIET DM EDOH LY — R L XY T I H VAT 4 v 7%, K 5-2 LK 53ITRLE

B

Z 5-2 Renesas Virtual UART Service

Y

UuID

Renesas Virtual UART Service

D68C0001-A21B-11E5-8CB8-0002A5D5C51B

# 5-3 Characteristics

XY T IHVRT 4T uuID Properties
Indication Characteristic D68C0002-A21B-11E5-8CB8-0002A5D5C51B Indication
Write Characteristic D68C0003-A21B-11E5-8CB8-0002A5D5C51B Write

RO1AN3842JJ0101 Rev.1.01
2017.06.30
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51  Android ™5 RL78/G1D NT—AR £ EE1TI A%
Android #5725, [Write Characteristic] (2 L T Write Request ZffiJ] L Tl & & & AR E£7,
XY T XV AT 4 v 7 IEEEEZIATIZIX, BluetoothGatt#writeCharacteristic() 2 {# F L &9,

Write Request:
BLUETOOTH SPECIFICATION Version 4.2 [Vol 3, Part F], 3.4.5.1 Write Request

BluetoothGatt#writeCharacteristic():

https://developer.android.com/reference/android/bluetooth/BluetoothGatt.html#writeCharacteristic(android.bluetooth.
BluetoothGattCharacteristic)

5.2  RL78/G1D » 5 Android N T—A2ZEEZTIAE
Android ¥R 725, TIndication Characteristic/ @ Indication Z#A%hic L £,

lNndication Characteristic) @ Indication 23 D4 . RL78/G1D 2% lIndication Characteristic] (DfE % 25 5
% & . Android K12 TIndication Characteristic] OfENEE SN-BmNBAEIND L HICRhD E4, Z0
HAEAZFH LT, RL78/G1D 75 Android R ICT — % DXEZITVET,

ZEFRIZ TIndication Characteristic) ¢ Indication Z A3 2 F7iEiE, 6.3.1 150 #H L £,

Indication:
BLUETOOTH SPECIFICATION Version 4.2 [Vol 3, Part G], 3.3.3.3 Client Characteristic Configuration
BLUETOOTH SPECIFICATION Version 4.2 [Vol 3, Part G], 4.11 CHARACTERISTIC VALUE INDICATIONS

6. FRAUSIVTHALR
Android BluetoothLeGatt Sample Source Code

https://developer.android.com/samples/BluetoothlL eGatt/project.html
®  Android Bluetooth Low Energy APl Guide

https://developer.android.com/guide/topics/connectivity/bluetooth-le.html

AE|L, RL78/G1D @ BLE {48 UART #fie 2 ffi /i L T RL78/G1D & 5 —Z @{E %47 9 Android 77V 47—
arorulI I IoREYRELET,

7u s I O¥iEE, EFLo Android Developers @ Web 4 k2> B2t S 41Ty 5 BluetoothLeGatt -
YINT TV r—a & BLERSRED APL A FZtil, £ b6 T Sh TnD Y —R 22— RIZHeiB
M+ 2 cild LET,

R0O1AN3842JJ0101 Rev.1.01 Page 12 of 25
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https://developer.android.com/samples/BluetoothLeGatt/project.html
https://developer.android.com/guide/topics/connectivity/bluetooth-le.html

BLE {R*¥8 UART 7 U5 —>3 > Android 7RSS I V5 H4A4 K

6.1 Axy¥=2y

6-1 1. BluetoothLeGatt V-> /v 7 ) r— a2 )L R LU TCEITLZEETY, RL78/GID T K
NEA D T oeZfg LTHET,

® 3@ 1 @11:20
BLE BLE Device Scan S0P
REL-BLE

74:90:50:00:63:E1

X 6-1 A¥¥=7 (BluetoothLeGatt %> F V7 7V)

Android 6.0 LA T, BluetoothLeGatt Y2 7V 7 7Y r—3 3 U AEES 521X, Android 6.0 7> HE A X
717~ Runtime Permission O %t %17 9 LR H D F 97,

Requesting Permissions at Run Time

https://developer.android.com/training/permissions/requesting.html

Runtime Permission XS & 1TH R WGEA. TreOBIANI AL T BLE#REE T2 HENTE R A,

W/Binder: Caught a RuntimeException from the binder stub implementation.
java. lang. Secur ityException: Need ACCESS_COARSE_LOCATION or ACCESS_FINE_LOCATION permission to
get scan results
at android. os. Parcel. readException(Parcel. java:1620)
at android. os. Parcel. readException(Parcel. java:1573)

R0O1AN3842JJ0101 Rev.1.01 Page 13 of 25
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BLE R®BUART 7 U —> 3> Android 7RSS I V5 H4A4 K

6.1.1 Runtime Permission ~® xf it

B Runtime Permission O xfiALER DB (HESE)

1. AndroidManifextxml IZ T ONAEZBL LET
| <uses-permission android:name="android. permission. ACCESS_COARSE_LOCATION” /> |

2. DeviceScanActivity.java (Z ACCESS_COARSE_LOCATION /X—= v v g VESE A2 BN L £3
EARM 22 B OB N7 IEIZ, FRRd Web A R 722 82 B L T 72 &,

Requesting Permissions at Run Time
https://developer.android.com/training/permissions/requesting.html

ACCESS_COARSE_LOCATION
https://developer.android.com/reference/android/Manifest.permission.html#ACCESS COARSE LOCATION

B Runtime Permission @ R4k GE#HESE)

Android 6.0 LA T, Runtime Permission s it~ ZLEE % 5B 1E-371Z BluetoothLeGatt > /v 7 U or—3 9 >
ZEIESH 51X, build.gradle H1 targetSdkVersion % Android 6.0 ¥ (245 & L T, Android 6.0 7> 53 A X

U7= Runtime Permission 1 A % 4k L £ 97,

android {
compileSdkVersion 25
buildToolsVersion “25.0.2"

defaultConfig {
minSdkVersion 18
[ targetSdkVersion 25 )
}

FROBET 7 A /LD targetSdkVersion DfEZ 25 705 21 IZEE L £,

6.1.2 BLE {8 UART HY—E X %##D BLE T/\1 RDHEFH
T RRBEA D TF—205 BLE{RAB UART —E 2O UUIDE 7 A NVEZ Y L TTAZ LT, AFx vy =
> 7 i C BLE {48 UART #%8E % 5> BLE 731 ADHEFRIHDH Z LN AEETT,

build.gradle |Z FRR Otk 2B L £ 97,

dependencies {

[ compile ' com. google. guava:guava:20.0’ ] NENI

}

Z ZTClX, Google Guava DfEl#E S L C\WE T, Google Guava (B L TlE, TRtz LT 7E30n,

https://github.com/google/guava

A7 a— KT, BytesttindexOf(byte[] array, byte[] target) 2 ~ ~ F&fH L T\ ET,

https://google.github.io/guava/releases/20.0/api/docs/com/google/common/primitives/Bytes.html#indexOf-byte: A-
byte:A-
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DeviceScanActivity.java (Z FFRd a2 — RZBEM L 9,

/ﬁﬁbrt com. google. common. primitives. Bytes; <‘\\ o RO
private final byte[] RENESAS_VIRTUAL_UART_SERVICE = {
(byte)0x11, // length
(byte) 0x07, // AD Type (Complete List of 128-bit Service Class UUIDs)
// Renesas Virtual UART Service UUID
(byte) 0x1b, (byte)Oxch, (byte)Oxdb, (byte)0xab, (byte)0x02, (byte)0x00
(byte) 0xb8, (byte)O0x8c, (byte)Oxeb, (byte)Ox11, (byte)Ox1b, (byte)Oxa2
(byte) 0x01, (byte)0x00, (byte)0x8c, (byte)0xd6

\J: /

// Device scan cal lback
private BluetoothAdapter.LeScanCallback mLeScanCal lback = new BluetoothAdapter.LeScanCal Iback ) {
@verride
public void onLeScan(final BluetoothDevice device, int rssi, final byte[] scanRecord) {
runOnUiThread (new Runnable() {

@verride .
public void run( { 2 — ROEN
( if (Bytes. indexOf (scanRecord, RENESAS_VIRTUAL_UART_SERVICE) != -1) { )
mLeDevicelistAdapter. addDevice (device) ;
mLeDevicel i stAdapter. notifyDataSetChanged () ; o— ROEMN
L 3 J
}

onLeScan # ¥ v Fif, Android #i K2 BLE T34 ZADT SAREZ A DU T RZETHEMNFOHEINET, L
ROV T a— RTlL, 7 RRZ AP 75 —FOH|Z Renesas Virtual UART Service @ UUID (F 5-2)
WEENTWES, R L7 BLE 731 20O HA —BEFR Y 2 MIBELTWET,

T RNRNE AT T2 OFMICBE LTI, TRROEREZSRL T30,
® Bluetooth® low energy 7w k=1L 2% v 7 BLE AR UART 77U /r—< =2 »/(RO1IAN3130) 82 7 I
NEA T TEME]

® BLUETOOTH SPECIFICATION Version 4.2 [Vol 3, Part C], 11 ADVERTISING AND SCAN RESPONSE
DATA FORMAT

6.2 Y—EREXYIFVRVRTAVIDERE
SampleGattAttributes.java (2 TR a2 — RZ BN L £97,

static { -
22— ROEMN

// Renesas custom services
attributes. put ("d68c0001-a21b-11e5-8cb8-0002a5d5¢51b”, “Renesas Virtual UART Service”);
attributes. put ("d68c0002-a21b-11e5-8cb8-0002a5d5¢51b”, “Indication Characteristic”);
attributes. put ("d68c0003-a21b-11e5-8cb8-0002a5d5¢51b”, “Write Characteristic”);

PP LB MERMBTIIL D FHAN, Y—ER XYy T 7 XV AT v 7 O—EXRRE T COBRIENE
S0 E+ (K 6-2) ,
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@ 3@ ' @17:36

(BES REL-BLE DISCONNECT

Device address: 74:90:50:00:63:E1
State: Connected
Data: No data

Unknown service
00001800-0000-1000-8000-00805f9b34fb

Renesas Virtual UART Service
d68c0001-a21b-11e5-8¢cb8-0002a5d5¢51b

Indication Characteristic
d68c0002-a21b-11e5-8¢b8-0002a5d5¢51b

Write Characteristic
d68c0003-a21b-11e5-8¢b8-0002a5d5¢51b

X 6-2 V—EREX¥TI7XZURT 47 O—EHEE (BluetoothLeGatt %> 777 V)

6.3 F¥YIVFVRT 1407 DEE

BluetoothLeService.java IZ, TiDFX v 727 X VAT 4 v ZIEAZEZADAY v NET 4 227 ) 7 HITE
EEZADAY v REBINLET, ZhHdA Y v Rk, DeviceControlActivity.java IZiBINT % YV — A 21—
RPBIEOH SN ET,

/*k
* Requests a write on a given {@code BluetoothGattCharacteristic}
%
* @param characteristic The characteristic to write from
*/
public void writeCharacteristic (BluetoothGattCharacteristic characteristic) {
if (mBluetoothAdapter == null || mBluetoothGatt == null) {
Log. w(TAG, “BluetoothAdapter not initialized”);
return;

}

mBluetoothGatt. writeCharacteristic (characteristic);

}

/*k
* Requests a write on a given {@code BluetoothGattDescriptor}
*
* @param descriptor The descriptor to write to
*/
public void writeDescriptor (BluetoothGattDescriptor descriptor) {
if (mBluetoothAdapter == null || mBluetoothGatt == null) {
Log. w(TAG, “BluetoothAdapter not initialized”);
return;

}
mBluetoothGatt. writeDescriptor (descriptor) ;

R0O1AN3842JJ0101 Rev.1.01 Page 16 of 25
2017.06.30 RENESAS



BLE R UART 7 T r— 3y Android 7752V A4 K

DeviceControlActivity.java |2 FFRD 2 — RZEBM L £7, BT 52— ROFIITHE L £,

private StringBuilder mBuff = new StringBuilder ();

private enum NotificationType {
NOTIFY, INDICAT
]

private boolean setGattNotification(NotificationType type, boolean enable) {
BluetoothGattDescriptor descriptor = mNotifyCharacteristic. getDescriptor (

UUID. fromString (SampleGattAttributes. CLIENT_CHARACTERISTIC_CONFIG));
if (descriptor != null) {

if (enable) {
it (type == NotificationType. NOTIFY) {

descriptor. setValue (BluetoothGattDescriptor. ENABLE_NOTIFICATION_VALUE) ;
} else {

descriptor. setValue (BluetoothGattDescriptor. ENABLE_INDICATION_VALUE) ;
}

} else {

descriptor. setValue (BluetoothGattDescriptor. DISABLE_NOTIFICATION_VALUE) ;
}

mBluetoothLeService. writeDescriptor (descriptor) ;
} else {

Log. w(TAG, “Couldn’t get CLIENT_CHARACTERISTIC_CONFIG.”);
return false;

}
return true;

}

private final BroadcastReceiver mGattUpdateReceiver = new BroadcastReceiver () {
@0verride

public void onReceive (Context context, Intent intent) {

} else if (BluetoothLeService. ACTION_DATA_AVAILABLE. equals (action)) {
displayData (intent. getStringExtra (BluetoothLeService. EXTRA_DATA)) ; o2— RosEN
String value = intent. getStringExtra(BluetoothlLeService. EXTRA_DATA) ; ‘\\
mBuff. append (value. substring (0, value. lastIndex0f (" ¥n')));
int index = mBuff. toString(). index0f (" ¥n');
if (index = -1) {
String line = mBuff. toString(). substring (0, index);
mBuff = mBuff.delete(0, index + 1);

\\\7 Toast. makeText (DeviceControlActivity. this, line, Toast.LENGTH_SHORT). show() ;
}

J
]

-

}
}:

private final ExpandablelListView.OnChildClickListener servicesListClickListner =
new ExpandablelListView.OnChildClickListener () {

@verride

public boolean onChildClick (ExpandablelListView parent, View v

int groupPosition,
int childPosition, long id) {
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if ((charaProp & (BluetoothGattCharacteristic. PROPERTY_INDICATE |
BluetoothGattCharacteristic. PROPERTY_NOTIFY)) > 0) {
mNotiTyCharacteristic = characteristic; o— ROIETE
mBluetoothLeService. setCharacteristicNotification(characteristic, true);

[ 1T ((charaProp | BluetoothGattCharacteristic. PROPERTY_NOTIFY) 0) 1 J

} o— KRB

if (characteristic. getUuid(). toString (). equalslgnoreCase (INDICATION_CHARAGTERISTICY)N{
setGattNotification(NotificationType. INDICATE, true);

}

if (characteristic. getUuid(). toString().equalslgnoreCase WRITE_CHARACTERISTIC)) {
final EditText editText = new EditText (DeviceControlActivity. this);
new AlertDialog.Builder (DeviceControlActivity. this)
.setTitle (“"Enter the data to send”)
.setView(editText)
.setPositiveButton ("0K”, new Dialoglnterface.OnGlickListener () {
public void onClick(Dialoglnterface dialog, int whichButton) {
characteristic. setValue (editText. getText (). toString());
mBluetoothLeService. writeCharacteristic(characteristic);

}

K 1), show0) ; /
|
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6.3.1 RL78/G1D 5 Android ~DT—4A %5
—3IF VY7 N ETESC %—% A1 LT, [Virtual UART Mode] (2% LE£4 (X 6-3) ,

COM3 - ~ VT

File Edit Setup Control Window KanjiCode Help

[(Virtual UART Mode]

X 6-3 Virtual UART Mode

— /LY 7 Mz [Virtual UART Mode]” D SCFFIAN ) S v D 2 fgsd L 7= &, BluetoothLeGatt H- >~
)7 7Y ¢, [llIndication Characteristic] MEH%Z % v 7 LEd (X 6-4) ,
& 3@ " @17:36

BB REL-BLE DISCONNECT

Device address: 74:90:50:00:63:E1
State: Connected
Data: No data

Unknown service
00001800-0000-1000-8000-00805f9b34fb

Renesas Virtual UART Service
d68c0001-a21b-11e5-8¢cb8-0002a5d5¢51b

[ Indication Characteristic ]

d68c0002-a21b-11e5-8¢h8-0002a5d5¢51b

Write Characteristic
d68c0003-a21b-11e5-8¢cb8-0002a5d5¢51b

6-4 YP—ERLXXTFIFXIYRT 4y O—EEE (BluetoothLeGatt %> 7T 7 V)

lNndication Characteristic] MOEHE% % v 735 L, #—IF /Y 7 MI”CONNECT” D XLFHINFERINFE
4, ” CONNECT” OXFHNDOFRaHER%. ¥ —IF /LY 7 MI"Renesas-BLE"%# A ) (%12 Enter % —
A7) 9% & . RL78/GID 7>5 Android 7 7V (Z"Renesas-BLE" 285 &£ 9 (X 6-5)

File Edit Setup Control Window KanjiCode Help

[Virtual UART Mode]

CONMNECT
Renesas-BLE

B 6-5 Android IZ7—# %8 (BluetoothLeGatt > /L7 7))
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6-6 1Z. RL78/G1D »i%{Z L 7=”Renesas-BLE” % BluetoothLeGatt ¥-> 7 /L7 7 U (Android 77V ) 735
18 L7-EHm<TJ,
—XFAY T MILFEANTDIE, ANDENEXFIE, —XFL LI LFI LIy T 7 XY A
7 4 7 ® Indication % F|| ] L C BluetoothLeGatt > 7 /L7 7" U |[Zi@& &£ 9, BluetoothLeGatt ¥ 7 /L
7 7' VIX. Indication THfE L7=7 —# % [Data:] #3IcRnrLET, ZELLT—ZICddTa— FREE
NTWAEEHAIE, ThETICRE LT — % DA% Toast TR L £,

| o 3@ i @18:24
(BLE REL-BLE DISCONNECT
Device address: 74:90:50:00:63:E1

State: Connected

I |

Unknown service
00001800-0000-1000-8000-00805f9b34fb

Renesas Virtual UART Service
d68c0001-a21b-11e5-8¢b8-0002a5d5¢51b

Indication Characteristic
d68c0002-a21b-11e5-8¢b8-0002a5d5¢51b

Write Characteristic
d68c0003-a21b-11e5-8¢b8-0002a5d5¢51b

[ Renesas-BLE ]

X 6-6 RL78/G1D b7 —# %548 (BluetoothLeGatt > 77 7 V)

UTF, V=2a—RFouMzis L £7,

RL78/G1D 7% Android 77U ~D5 — 4 %{g1%. [Indication Characteristic) v 77 X U AT 4 v 7 D
Indication ZF|f§ L CT4T\ %9, BluetoothLeGatt ¥-> 7 /L7 7 VX, FEd Y — A =— KT Indication Z &%)
2T BN EIT>TVET,

//if ((charaProp | BluetoothGattCharacteristic. PROPERTY_NOTIFY) > 0) {
if ((charaProp & (BluetoothGattCharacteristic. PROPERTY_INDICATE |
BluetoothGattCharacteristic. PROPERTY_NOTIFY)) > 0) {
[ mNotifyCharacteristic = characteristic; ]

mBluetoothLeService. setCharacteristicNotification(characteristic, true);

}

if (characteristic. getUuid(). toString().equalslgnoreCase (INDICATION_CHARACTERISTIC)) {
[ setGattNotification(NotificationType. INDICATE, true); ]

}
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lndication Characteristic) @ Indication ZHZNZ T 5121%. FTre® FIEEITWVET,

1. BluetoothLeService#setCharacteristicNotification() Zf# f§ L <C TIndication Characteristic/ @ Indication % B %)
ZLET

2. lndication Characteristic] ™ «Client Characteristic Configuration» (3% 6-1) Z%}/&9 % Characteristic
Descriptor Z {5 L %9

3. H#5 L7z Characteristic Descriptor (Zxf L C Configuration Value (3% 6-2) #EXiAHLET

X 2. 3.0/ X setGattNotification X ' ~ K T{T- CTW\WE 4, setGattNotification A v~ RO FEH L, 6.3
IR D Y — A a— RFES LT 7EE0,

3 6-1 Client Characteristic Configuration declaration
Attribute Type UuID Description

«Client Characteristic Configuration» 0x2902 Client Characteristic Configuration Descriptor

(BLUETOOTH SPECIFICATION Version 4.2 [Vol 3, Part G] page 543)

3 6-2 Client Characteristic Configuration bit field definition

Configuration Value Description

Notification 0x0001 The Characteristic Value shall be notified. This value can only be set if the
characteristic’s property has the notify bit set.

Indication 0x0002 The Characteristic Value shall be indicated. This value can only

be set if the characteristic’s property has the indicate bit set.

(BLUETOOTH SPECIFICATION Version 4.2 [Vol 3, Part G] page 537)

D DMERRSE T35 &, Android 77U T RL78/G1D @ Indication %5 {53 5 F N FREIC /AR D £,
Indication Z G N T B 72D DFEMIZRHARICEA L TiX, TRROBEZSML T EI W,

BLUETOOTH SPECIFICATION Version 4.2 [Vol 3, Part G], 3.3.3.3 Client Characteristic Configuration

Indication T EINT=2F v+ T 7 X VAT 4 v 7 OEERET HI21F. FRtOFEEZITWET,

RL78/G1D 2% [Indication Characteristic] OfE% E#H9 % & (RL78/G1D 75 Android 77U ~DF — X &
f&) . BluetoothLeService.java TEFR SV TWD Frtd A Y v KBRS ET,

@0verride
public void onCharacteristicChanged (BluetoothGatt gatt

BluetoothGattCharacteristic characteristic) {
broadcastUpdate (ACTION_DATA_AVAILABLE, characteristic);

broadcastUpdate(ACTION_DATA_AVAILABLE, characteristic) DOV LiZ k- T,
DeviceControl Activity.java CTEFE S 1TV 5 onReceive A YV v RAFONMH &4 F 9, onReceive £ Y v KT
I, ZE LT — X OB EI TV ET,
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private final BroadcastReceiver mGattUpdateReceiver = new BroadcastReceiver () {
@verride

public void onReceive (Context context, Intent intent) {

} else if (BluetoothLeService. ACTION_DATA_AVAILABLE. equals (action)) {
displayData (intent. getStringExtra (BluetoothlLeService. EXTRA_DATA)) ;
}

};

LR Y —RA 23— RTiX, onReceive £ Y v RTRAF LIcT — % D% FRT DB EIT > TOVET D,
EROT ) r—ra T, ARIUSLTCZET X2\ 77 ) v I T 57 OB EITo TLIZE
V. FROY—AI— Rt BELEF =4 &8y 77 Yo/ LT, EiFa— FEERELED ZAETICR
fE L7257 —# % Toast TERT D6 TT,

private final BroadcastReceiver mGattUpdateReceiver = new BroadcastReceiver () {
@0verride

public void onReceive (Context context, Intent intent) {

} else if (BluetoothLeService. ACTION_DATA_AVAILABLE. equals (action)) {
displayData (intent. getStringExtra (BluetoothLeService. EXTRA_DATA)) ;

//’7 String value = intent. getStringExtra(BluetoothlLeService. EXTRA_DATA) ; ‘\\
mBuff. append (value. substring (0, value. lastIndex0f (' ¥n')));

int index = mBuff. toString(). index0f (' ¥n');

if (index != -1) {

String line = mBuff. toString(). substring(0, index)
mBuff = mBuff.delete(0, index + 1);

\\\V Toast. makeText (DeviceControlActivity. this, line, Toast.LENGTH_SHORT). show() ;
}

}

};

onReceive A Vv K THE#S4 %5 — %1%, BluetoothLeService.java ® FFed Y —A=a—F (%) b7 o—
FE¥F¥ A FINTWVET,

X T—HDOKRREIZ HITa— F+ZET—XD 16 #EE ALV XFH] BDBNEINTHWET, 7r—F
XX A RNTAEF—ZORIZ. 77V —2a v OHBIOS U TERE LT EEN,

private void broadcastUpdate (final String action

final BluetoothGattCharacteristic characteristic) |

} else {
// For all other profiles, writes the data formatted in HEX
final byte[] data = characteristic. getValue();
if (data != null && data. length > 0) {
final StringBuilder stringBuilder = new StringBuilder (data. length) ;
for (byte byteChar : data)
stringBuilder. append (String. format ("%02X “, byteChar)) ;

intent. putExtra (EXTRA_DATA, new String(data) + “¥n” + stringBuilder. toString());
}

}

sendBroadcast (intent) ;
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6.3.2 Android 7 5 RL78/G1D ~DT—% %15
BluetoothLeGatt -2 7L 7 7 U . [Write Characteristic] ™R (X 6-7) #% v 7L £7,

& 3@ " B17:36
¢ BLE REL-BLE DISCONNECT

Device address: 74:90:50:00:63:E1
State: Connected
Data: No data

Unknown service
00001800-0000-1000-8000-00805f9b34fb

Renesas Virtual UART Service
d68c0001-a21b-11e5-8¢h8-0002a5d5¢51b

Indication Characteristic
d68c0002-a21b-11e5-8¢b8-0002a5d5¢51b

Write Characteristic
d68c0003-a21b-11e5-8¢cb8-0002a5d5¢c51b

X 67 P—bEREFXX¥TI7XYRT 47 DO—EHEE (BluetoothLeGatt %> 7117 7V)

[Write Characteristic] MIEHZ ¥ v 745 &, BET—XANZA T o/ nERrENET (K 6-8) , &
E457—42% AN LT IOK] R %% LET,

b -} 16:53

Enter the data to send

Renesas-BLE!

6-8 IEETFT—F DAS (BluetoothLeGatt ¥-> F LT 7 V)
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[OK|] R™¥ &% v 74 %L BluetoothLeGatt V-2 7 /L7 7 U 12 A L7-"Renesas BLE" D CFFH3
RL78/GID (2% & E 3, X 6-91%., RL78/GID OZAE L= XLFHIN X — I F Y 7 M S -l
T,

| B COM3- ~ VT

File Edit Setup Control Window KanjiCode Help
Renesas—BLEI

X 6-9 Android 26T —HEZE (F—IF NI TH)

FROY =23 — FTEFARET> TV ET,

final EditText editText = new EditText (DeviceControlActivity. this);
new AlertDialog. Builder (DeviceControlActivity. this)
.setTitle("Enter the data to send”)
.setView(editText)
.setPositiveButton (“0K”, new Dialoglnterface.OnClickListener ) {
public void onClick(Dialoglnterface dialog, int whichButton) {
characteristic. setValue (editText. getText (). toString());
mBluetoothLeService. writeCharacteristic(characteristic);
}
1). show() ;

BluetoothL eService#writeCharacteristic() & fif f§ L T, %55 —# % [Write Characteristic] (ZEZ &AL FE T,

LDV —Ra—KTix, #4712 (AlertDialog) Z2F R L CEET—XEZATTLTWETR, EED
TV = a TR, RIS CTRERET — 4 2HEBETHOLERSV T, £/, KT —F T 20
A4 FDED, 2034 NEBZDT— X EFRETHITIE, HIET—H & 4% LT [Write Characteristic] (23
TIADMERNH Y £, (R 51 KA UART 77 7 A LDtk 2BBLTLEEY, )
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