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Eroject templates:
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IE Generic project kemplates
IE Library project templates
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D escription;
Creates an emphy project.

I k. I i Cancel ]

EFE “Empty project”, i OK, RG4S I’EJIEM%Y? project, EF—AHIEIM H%,
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%, Rt ok, WA
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Hit; New document $%41, Hradt—ANSCA S
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A TRE4, EFF add->Add main.c, 7R, AT PUEH] add files, F-3)i%+¢ main.c
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#include <ioCC2530.h>

/1H ) 75 78 X
/*
PrERtE, VERLEREE n {8 1
XAEH AL 2 AR DL R .
*/
#define BV(n) (1<<(n))
void delay(unsigned int time)
{
inti,j;
for(i=0;i<time,i++)
for(j=0;j<1000;j++);

}

int main()

{
//VE P10 i 7 [ ki
P1DIR |=BV(0);

//i% & P1.0 %ii 124 GPIO Thfig
P1SEL &= ~BV(0);

LIS

while(1){
P1_0=1;// xi+Z led
delay(1000);
P1_0=0;// 4K led
delay(1000);

}

}
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Infineon

ZrHEIEE (1) |E} Texaz Instruments

= cozsiirsaise  [EmgCiaoiyvaist
CC2530F32.i51 fisc1201v3.051
CC2530F64.i51 EfMsc1202v2.i51
= ccasaoFiza.is1 M| MsC 120273051
. CC2530F256.i51 IE] MSC1210Y2,i51

= co1110Fs.i51
= co1110F18.i51
#EARTE | [Hcciiwriaist
= co11ars.ist
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W E Code il Memory Model

1F code KA Near FI1 Banked P15 nf ik 3%

“Near” M ATFEE Bank SCRESCREE 1] LUEEE Near, U0, 1R T2 1jR) 64K flash
IR, ATFEE Z 1) flash 28], HCA/RAEH )2 CC254XF32 B CC254XF64, Y,
FAT ) CC254XF256 (HIFATT L4 K1 flash 2= [A], W] LLIEFE Near.

“Banked 7 1t £ 1% WU bR AR 7T E 2 0 4 (A BB L CC253xF128 BU
CC253xF256 M3 Flash 7% [A]

RN\ Near code model # ] data model /& Small, Ek A [¥] Banked, data model > Large,
data model ¥ g AR B IE RS WA 8051 I AFKAFAiEAR &, EFF small data
model, 2% & HL W [ {7l 7E DATA A7 25 1], Wi B Ad ] Large data model, A% & A7 fifi 7 XDATA
FIH) . fE CC254X H P F-/HHF1 1AR 8051 2 1% 2 7% T b & W41 Fidk A% 1 Y A7 25 A

EXH, EEPHNSE, 8051 A 54K Uil various memory spaces ;I
IDATA, —fEOL T, LB 5. XDATA ZE4k, {HIE % XDATA ¥ [A] <3 Lt IDATA K.

7E BLE WUk, 81 large memory model K37 HF CC254XF256, X FEMIFL AT LAY
fitifE XDATA X3k, DL L& &L NG, W FEFR.

Dewice i1nformation

Devicea: CCZ540FZ256
CFU core: Flain w
Code model {E}Dn not uze extended st:
Banked ] C}Extended stack a
Data model Calling conwention
Large il KDATA stack reentrant il

Location for constants and str

Humber of wirtual g | @Eﬂﬂ memory
. {_JEOM mapped as data

C} CODE memory

1F Banked code model #, 5 —YCHAMIIEIN T By E A, EFF Code Bank tab, IR
K, cc254X fiH 7 4~ code banks, 4 T 1j i/ #&/™ 256K 1] Flash [, Number of 24251
B A 0x07, Register OX9F J& CC254X [f] FMAP 27 /74, K& AT A code bank Wk
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i Options for node "cc2530em”

Categary:

General Options
C/C++ Compiler
Assembler
Custom Build Lrecceillnoto poinienfifode Bonk Rutoutllribe o poni o [uii]
Build Actions /"‘
Linker Fumber of 007
Debugger
Third-Party Criver Register
Texas Instrument:
F52 System Mavigi Regizter
Infineon
Mordic Semiconduc Banlk start: DzE000
ROM-Monitor
Analog Devices b\Bjml-: and: 0x=FFFE| /
Silabs
Simulator

l ] 4 I[ Cancel ]

R

ELD WL EFE Linker, HAELAL IR LS Config — UL, 7E Linker
Command file H1 5 1% Override default, {5l 41, B4/ T7E$f Ink51ew_CC254XF256_banked.xcl,
banked 7~ ] banked code model.



I Options for node " &1 5= LED"

Categony:

General Options
C/C++ Compiler
Aszembler
Custom Build

Debugoer
Third-Party Driver
Texas Instrument:
F52 System Mavig
Infineon
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Analog Devices
Silabs
Simulator
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Dﬂverri de default program
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Defined by applicat
Search paths:  (ome per lime]

$TOOLEIT_DIR$A\LIE

Raw binary image
File:

Symbal:

Segment: Alig

| [ | |

T

I[ Cancel ]
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Options for node " £1 5% LED"
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General Options
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Texas Instrument:
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Messages
] Building configuration: 3sLED - CC2541
LUpdating build tree...

4 file(s) deleted.
LUpdating build tree...
main.c

Linking

Total nurmber of errors: 0
Total nurmber of warnings: 0
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while(1):
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File Edit Yiew Project Texas Instruments Emulabor Tools  Mindow  Help
D@Hd 8 &+ e o o MY wmEPR
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e \ g PR Sensor([0]
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Common.c
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PATIZ 530 =P ol
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License Agreement
Flease read the following important information before continuing.

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

Texas Instruments Incorporated E]
BLE Software License Agreement
Important - Please read the following license
agreement carefully. This is a legally binding

agreement. After You read this license agreement, You
will be asked whether You accept and agree to the
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T accept the agreement
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: voia SimpleBLECentral_Init( wints task ia )

{
simpleBLETaskTd = task id;

// Setup Central Profile
{

uint8 scanRes = DEFAULT_ MAX SCAN_ RES;

GAPCentralRole SetParameter ( GAPCENTRALROLE MARX SCAN_RES, sizeof( uint8 ), &scanRes );
¥

// Setup GARP

GAP SetParamValue( TGAP_GEN_DISC_SCAN, DEFAULT SCAN_ DURATION );

GAP SetParamValue( TGAP_LIM DISC_SCAN, DEFAULT SCAN_ DURATION );

GGS_SetParameter ( GGS_DEVICE_NAME_ATT, GAF DEVICE NAME_TEN, (uint8 *) simpleBLEDeviceName ) ;

// setup the GAP Bond Manager
{
uint32 passkey = DEFAULT_ PRSSCODE;
uint8 pairMode = DEFAULT_ PAIRING MODE;
FAULT_ MITM MODE;

uint8 mitm = DEFZ
uintf ioCap = DEE ULT IO _CAPABILITIES;
uint8 bonding = DEFAULT BONDING MODE;
GAPBondMgr SetParameter ( GAPBOND_ DEFAULT PASSCODE, sizeof( uint32 ), apasskey )i
GAPBondMgr_setParameter{ GAPEOND_ PAIRING MODE, sizecf( uint8 ), s&pairMede );
GAPBondMgr SetParameter ( GAPBOND _MITM PROTECTION, sizeof( uint8® ), &mitm );
GAPBondMgr SetParameter ( GAPBOND _TO CAPABILITIES, sizeof( uint8 ), &ioCap )7
GAPBondMgr SetParameter ( GAPBOND BONDING_ENABLED, sizeof( uint8 ), s&bonding );

}

// Initialize GATT cClient
VOID GAT?_InitClient();

// BRegister to receive incoming ATT Indications/Notifications
GATT ReqgisterForInd( simpleBLETaskId );

// Initialize GATT attributes
GGS_AddService( GATT_ALL SERVICES ); // Gap
GATTServApp AddService( GATT_RLL_SERVICES ); // GATT attributes

// Register for all key events - This app will handle all key events
RegisterForKeys ( simpleBLETaskId ) ;

// makes sure LEDs are off
HalLedSet ( (HAL_LED 1 | HAL_LED 2), HAL_LED MODE_OFF );

// Setup a delayed profile startup
osal set event( simpleBLETaskId, STRRT_DEVICE_EVT );

SN :

273 4T: GAPCentralRole_SetParameter %, 1% % GAPCENTRALROLE_MAX_SCAN_RES
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[¥5)

2: uintie SimpleBLECentral_ProcessEvent( uints task id, uintic events )
S: {

VOID task id; // OSAL regquired paramster that isn't used in this function

if ( events & SYS_EVENT_MSG )
{
uint8 *pMsg;

if ( (pMsg = osal msg receive( simpleBLETaskId )) != NULL )

{
simpleBLECentral_ProcessOSBLMsg{ (osal_event hdr t *)pMsg );
// Release the OSAL message

VOID osal msg deallocate( pMsg );
}
// return unprocessed events
return (events "~ SYS EVENT MSG);
}
if { events & START DEVICE_ EVT )
{
// Start the Device
VOID GAPCentralRole_StartDevice( (gapCentralRoleCB_t *) &simpleBLERoleCB );

// Register with bond manager after starting device
GAPBondMgr Register ( (gapBondCBs_t *) &simpleBLEBondCB ) ;

return ( events ~ START DEVICE EVT };

if { events & START DISCOVERY_ EVT )
simpleBLECentralStartDiscovery( ) ;

return ( events " START DISCOVERY EVT );
i

// Discard unknown events
return 0;

( : } ? end SimpleBLECentral ProcessEvent

WA LA BRER B2, AHAE S BRI BIAES R SR S X PRI 4544
TE2 MG, SAFHR MR .

333 47: SYS_EVENT_MSG R4 FHfl, Ak, 3 ble Prillika izl %
W GRS BRBUR L R G A, 5 50T P UEA 20

339 17: simpleBLECentral_ProcessOSALMsg B, AbHH 2R S8 K1 sk 3L

346 17 YALFESE Y RT I B, — BRI B F A R e, ot R R RS,
BRI RS, RAHESE T, R 4T

349 47: START_DEVICE_EVT, X MRAZREIE, WG R IR G, Bl
osal_set_event W' T 1%, HIFRG, A RVIGA TAERS KT, nJLUIIFE T .

352 1T: GAPCentralRole_StartDevice, 745 A 2 =ML, H HAL T W94~ 1001 o8 Fot bk

apilpes
00234: // GAP Role Callbacks
10235: static const gapCentralRoleCBE t EhhiiedEIAATIRTHD —
00236: {
00237: simpleBLECentralRssicCB, /4 RESI callback
00z238: simpleBLECentralEventCB // Event callback
00239%: };

1% RSSI AR IE] i p& 2, AT AL 0] e £
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Rkt kIS4, 0 simpleBLECentralRssiCB
: static wvoid SimpleBLECentralesiCB uintlé connHandle, int8 rssi )

: q
: LCD WRITE STRING VALUE( "RSSI -dB:", (uint8) (-rssi), 10, HAL LCD _LINE 1 );
SerialPrintValue ("RSSI -dB:", (uint8) (-rssi), 10): ‘SerlalPrlnt‘Strlng( \r\n )

RYEEZH rssi HYRH T, 4H0I rssi {5 5 H, FRATHT DAFERX AN B £ LS {5
SARALEE, Lhanfr i 2] LeD. B R O ChrH 258 2 JA TSI .

simpleBLECentralEventCB [F 1) R % (1) A 35 U bl 552 52 4%, ﬁ/l\lgliﬁﬂﬂﬂﬂﬂ%i_fﬂﬂﬂ)‘jﬁ
AT ENLIRZS, ARG YvoE T —2UrE. Flan S ime 676 47: S, FEHL
CaWibi e, XN FEA T LU led 2754 HIA ble central HJITO 700 1T: 15
VAP, KT ble AHL.

0672: static void SlmpleBLECentralEventCB gapCentralRoleEvent_t *pEvent )
E
switch ( pEvent->gap.opcode
{
case GAP_DEVICE_INTIT_DONE_EVENT:
{
LCD WRITE STRING( "BLE Central", HAL _LCD_LINE_1 };
SerlalPrlntStrlng( 'BLE Central: ");
LCD_WRITE STRING( bdAddr2Str( pEvent->initDone.devAddr ), HAL LCD LINE 2 );
SerialPrintString((uintB*)bdAddr?Str( pEvent->initDone.devAddr ));SerialPrintString ("\r\n");
}
break;

case GAP_DEVICE_INFO_EVENT:
{
// 1f filtering device discovery results based on service UUID
if ( DEFAULT DEV_DISC_BY_ SVC_UUID == TRUE )
{
if ( simpleBLEFindSvcUuid( SIMPLEFROFILE SERV UUID,
pEvent->deviceInfo.pEvtData,
pEvent->deviceInfo.datalen ) )
{
simpleBLEAddDeviceInfo( pEvent->deviceInfo.addr, pEvent->deviceInfo.addrType );
}
}

}
break;

case GAP DEVICE_ DISCOVERY_ EVENT:
{
// discovery complete
simpleBLEScanning = FALSE;

// 1f not filtering device discovery results based on service UUID
if ( DEFAULT DEV_DISC_BY_ SVC_UUID == FALSE )
{
// Copy results
0 simpleBLEScanRes = pEvent->discCmpl.numDevs;
00710: osalgmemcpy( simpleBLEDevList, pEvent->discCmpl.pDevList,

AREFATHIA AR 53 H7

369 1T7: START_DISCOVERY_EVT, EHLHIHiMHL Service. ik H T —4T1H
simpleBLECentralStartDiscovery PR, FTUHF4 ble MHLI Service. & FAFE WL EE
By, SR AR KM service B2

ARG AL B R AL
static voia SimpleBLECentral_ProcessOSALMSQ( csz21 event hdr t *pMsg )

switch ( pMsg-revent )
{
case KEY CHANGE:
simpleBLECentral HandleKeys ( ((keyChange_t *)pMsg)->state, ((keyChange t *)pMsg)->keys )
break;

case GATT MSG EVENT:
simpleBLECentralProcessGATTMsg ( (gattMsgEvent_t *) pMsg )i
break;




fE SYS_EVENT_MSG FHIIENRBHR LT T B RGN, 2P RS — AT
PRECH, ERCHEABINEEERNZ T, G  — KM .

393 1T: KEY_CHANGE, B S, A8 T 23 i M 1 48l e 45 AT 55 s Uk
XIZW A, FeAITHE simpleBLECentral_HandleKeys i#F—223 47 41 Central [ MF L34
BANH ., HarFa RE—F UP 2B BRI A L1

if ( keys & HRL EEY UP )

// Start or stop discovery
if ( simpleBLEState != BLE STRTE CONNECTED )
{
if ( !simpleBLEScanning )
{
simpleBLEScanning = TRUE;
simpleBLEScanRes = 0;

O W =13 0 Wb

LCD WRITE STRING ( "Discovering...", HAL LCD LINE 1 );
LCD WRITE STRING( ™", HAL LCD_LINE 2 );

GAPCentralRole StartDiscovery( DEFAULT DISCOVERY MODE,
DEFAULT_ DISCOVERY ACTIVE_ SCAN,
DEFAULT DISCOVERY WHITE LIST );
H
else
{
GAPCentralRole CancelDiscovery();
}
H

else if ( simpleBLEState == BLE_STATE CONNECTED &&
simpleBLECharHdl != 0 &&
simpleBLEProcedureInProgress == FALSE )

uint8 status;

// Do a read or write as long as no other read or write is in progress
if ( simpleBLEDoWrite )
{

// Do a write

attWriteReg t req;

reg.handle = simpleBLECharHdl;

reg.len = 1;
reg.value[0] = simpleBLECharVal;
reg.sig = 0;
reg.cmd = 0;

status = GATT WriteCharValue( simpleBLEConnHandle, &redq, simpleBLETaskId );
H

else

// Do a read
attReadReg t req;

reg.handle = simpleBLECharHdI;
status = GATT ReadCharValue( simpleBLEConnHandle, &req, simpleBLETaskId );

411 1T: HAL_KEY_UP, HIWr 152 UP B HCEE, 4 up BERFL NI, W EA =
MALEARIERE, 23l H 424 471 GAPCentralRole_StartDiscovery FREUTLEFIFHEMML,
HMET IR, e uP B, 25T 430 171 GAPCentralRole_CancelDiscovery, HX
HERIF L RER M, R, W 4.0 AN AERE DL, BATESALZPIX up &3 %R Rl
AWML, TEHTHES
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write 153K, GRS RINPAT, S NREHEE M, XA RFEH 2R
fEfF SYS_EVENT_MSG HL ) Ho i — A4, 397 47/ GATT_MSG_EVENT, 4 #t & 7

simpleBLECentralProcessGATTMsg Ab & Fhif K 5 45 . i FARAY

00586: static woid 5|mpIEBLEcentraIPrOCESSGATTMSg( gattMsgEvent t *pMsg )
. g
if ( simpleBLEState != BLE STATE CONNECTED )
{

// In case a GATT message came after a connection has dropped,

// ignore the message

return;
}
if ( ( pMsg->method == ATT READ RSP ) ||
( ( pMsg->method == ATT ERROR RSP ) a&&
( pMsg->msg.errorRsp.regOpcodse == ATT READ REQ ) ) )
{
if ( pMsg->method == ATT ERROR_RSP )
{
uint8 status = pMsg->msg.errorRep.errCode;
LCD WRITE STRING VALUE( "Read Error", status, 10, HAL LCD LINE_1 );
SerlalPrlntValue{ 'Read Error"™, status, 10); SerlalPrlntStrlng("\r\n");
}
else

{
// Bfter a successful read, display the read value
uint8 walueRead = pMsg->msg.readRsp.valus[0];

LCD_WRITE_STRING_VALUE( "Read rsp:", valueRead, 10, HAL LCD LINE 1 );
SerialPrintValue ("Read rsp:"™, valueRead, 10);:;S8erialPrintString("\rin");
}

simpleBLEProcedureInProgresls = FALSE;
}

else if ( ( pMsg-»method == ATT WRITE RSP ) ||
( ( pMsg->method == ATT ERROR RSP ) &&
( pMsg->msg.errorRsp.regOpcode == ATT WRITE REQ ) ) )
{
if ( pMsg->method == ATT ERROR_RSP == ATT EERROR RSP )
{
uints status = pMsg->msg.errorRsp.errCode;

LCD_WRITE_STRING_VALUE( "Write Error", status, 10, HEL_LCD_L:NE_: )i
SerialPrintValue( "Write Error™, status, 10);SerialPrintString("\r\n"):;

}

else

// Bfter a succesful write, display the value that was written and incr

00632: uintf temp=simpleBLECharVal;

595 47: FIWTH E AL T /2 ATT _READ_RSP, Hi% 4% #:4E & ATT_READ_REQ.
WG SRR, 4 HEN ATT_ERROR_RSP H, ARG AT AT DA —28 B A9 3, Ll il
A H RGeS . WER TR Y, IR RIE, 40 609 1T, 4% value &
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617 47 FIWrY BB A L5 JE ATT_WRITE_RSP, B L4145 /E 4 ATT_WRITE_REQ.
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4.2.2 SimpleBLEPeripheral M\HLZRFE

76 T1 ¥ ble Phistkrh, AR EHLAMHLN EARLGE R, BT osaD), {HIEMHL
FENAB IR RN, MHLEAAS T —ANUAE profile FIAHIANHS, XA profile YiE
T HHLIIRE. BB Eds MR DRSS 6 418U 2 1) profile.

FTJF SimpleBLEPeripheral ML T &,

[ Projects\ble\SimpleBLECentral\CC2540\SimpleBLEPeripheral.eww}
5 FHFE PRl BATE DN simpleBLEPeripheral.c EAARYE At
SimpleBLEPeripheral_Init fE45 #4510 R 55

: voia SimpleBLEPeripheral_Init( vints task id )

simpleBLEPeripheral TaskID = task id;

// setup the GAP
VOID GAP SetParamValue( TGAP_CONN_PAUSE_PERIPHERAL, DEFAULT CONN_PAUSE PERIPHERAL );

// Setup the GAP Peripheral Role Profile
{
#if defined( CC2540 MINIDE )
// For the CC2540DK-MINI keyfob, device doesn't start advertising until button is pressed
uintf initial advertising enable = FALSE;
#alse

// For other hardware platforms, device starts advertising upon initialization
uint8 initial advertising enable = TRUE;
#endif

// By setting this to zero, the device will go into the waiting state after
// being discoverable for 30.72 second, and will not being advertising again
// until the enabler is set back to TRUE

uintlé gapRole AdvertOffTime = 0;

uintf enable update request DEFRAULT ENABLE UPDATE REQUEST;
uintlé desired min interval DEFAULT DESIRED MIN_ CONN_INTERVAL;
uintlé desired max interval DEFAULT_DESIRED MAX CONN_ :VTEPTEL;
uintl6 desired slave latency =D JLT_DESIRED_, SLAV JE_LATENCY
uintle de51red conn_timeout = DEFRULT_ EES_RED COVV TIMEQU T ;

// Set the GAP Role Parameters
GAPRole SetParameter( GAPROLE_ADVERT_ENABLED, sizeof( uint8 ), &initial advertising_enable ).
GAPRole SetParameter( GAPROLE_ ADVERT OFF TIME, sizeof( uintlé ), &gapRole AdvertOffTime );

GAPRole SetParameter( GAPROLE_SCAN_RSP_DATA, sizecf ( scanRspData ), scanRspData );

GAPRole SetParameter ( GAPROLE_ADVERT_DATA, sizeof( advertData ), advertData ):;
GAPRDle_SetParameter{ GAPROLE_PARAM UPDATE ENABLE, sizeof( uint8 ), &enable_updats regquest ),
GAPRole SetParameter( GAPROLE_MIN_CONN_INTERVAL, sizeof( uintlé ), &desired min interval );
CAPRole SetParameter ( GA?ROLE_MAX_CONN_:NTEETAL, Sizeof( uintlé ), &desired max_interval );

0 : GAPRDleigetParameter( GAPROLE SLAVE LATENCY, si zeof( uintlé ), sdesired slave latency );:
00320: GAPRole SetParameter( GAPROLE_TIMEOUT MULTIPLIER, sizeof( uintlé ), adesired conn_timeout );
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// Initialize GATT attributes

GGS_A.ddSEI"ViCE( GATT_ALL SERVICES ); // GAP
GATTServApp AddService( GATT_ALL_SERVICES ); // GATT attributes
DevInfo_AddService() ; /¢ Device Information Service
SimpleProfile AddService( GATT_ALL SERVICES ); // Simple GATT Profile

#if defined FEATURE OAD
VOID OADTarget AddService(): // 0AD Profile

#endif a

// setup the SimpleProfile Characteristic Values
{

O W m

Il
S

uintg charvaluel
uints charvalue2 ;
uint8 charValue3 = 3;
uintf charvalued = 4;
uint8 charValueb [SIMPLEPROFILE_CHARS_LEN] = { 1, 2, 3, 4, 5 };
SimpleProfile SetParameter ( SIMPLEPROFILE_CHARL, sizeof ( uint8® ), s&charvaluel ):
SimpleProfile SetParameter ( SIMPLEPROFILE_CHARZ, sizeof ( uint8 ), &charvalue2 );
( )i
) ;

H

E

o ooo
[ )
. T T TV G

(=}
=]

[=]
[=]

8 SimpleProEile_SetParameter( SIMPLEPROFILE_ CHAR3, sizeof uint8 ), &charValue3
S: SimpleProfile SetParameter ( SIMPLEPROFILE_CHAR4, sizeof ( uint8 ), &charvalued
0 SimpleProfile SetParameter( SIMPLEPROFILE CHRR5, SIMPLEPROFILE CHRRS5_LEN, charvValue5 );

o L L L Lo Ly L
1O G G G 3

[=1
(=]

-
]

354 17: ¥ SimpleProfile
366~370 1T: W 'E SimpleProfile ¥JiG%d .

00432: // Setup a delayed profile startup

00433: osal set event ( simpleBLEPeripheral_TaskID, SBP_START DEVICE EVT };
00434:

00435: } ? end SimpleBLEPeripher Init ?

S 433 17+ 32 ble AHL. TFRAHE AT 25 5 K05 5F -

uint1e SimpleBLEPeripheral_ProcessEvent( uinte task id, uintis events )
{

VoID task id; // 0SAL required paramster that isn't used in this function

if ( events & S¥YS EVENT MSG )
{
uintf *pMsg;

if ( (pMsg = osal msg receive( simpleBLEPeripheral TaskID }) != NULL )
{
simpleBLEPeripheral_ProcessOSALMSg( (osal_event_hdr_t *)pMsg ):

// Release the OSAL message
VOID osal msg dealloecate( pMsg );
}

@t s kO m

// return unprocessed events
return (events "~ SYS_EVENT_ MSG);

0 o

if ( events & SBEP_START DEVICE_EVT )

// Start the Device
VOID GAPRole StartDevice( asimpleBLEPeripheral PeripheralCBs )

// Start Bond Manager
VOID GAPBondMgr Register( &simpleBLEPeripheral BondMgrCBs ) ;

[= =]

// Set timer for first periodic event
osal start timerEx( simpleBLEFPeripheral TaskID, SBP_PERIODIC EVT, SBP_PERIODIC_EVT_PERIOD );

[= Y-

=1

return ( events ~ SBP START DEVICE EVT );

€0 0D CO 0 o

~1 L s L B

if ( events & SBP_PERIODIC_EVT )

// Restart timer
if ( SBP_PERICDIC_EVT FERIOD )
{
osal_start timerEx( simpleBLEPeripheral TaskID, SBP_PERIODIC EVT, SBP_PERIODIC EVT PERIOD );
¥

// Perform periodic application task
performPeriodicTask() ;

return (events "~ SBP_PERIODIC_EVT);

HEFEAACRE, LA AR 55 S AL B
45517 RGUHEFME, FFFRAEIEE S S, LB i ROIRZ R



471 47: 1 init BUR SRS BB D, BB MHURER, IF HIT R M4
SSRLBE, XA IIE AR S IF AR 20, IX HLEAE N — M i notify 741
ARG RAL B R 5

3: static void SimpleBLEPeripheral_ProcessOSALMSg ( csa1_svent_hdr_t *pusg )

A

: switch ( pMsg-—>event )

{

#if defined( CC2540 MINIDEK )

case KEY CHANGE:

simpleBLEPeripheraliHandleKeys( ((keyChange_t *)pMsg)->state,
break;

#endif // #if defined( CC2540 MINIDK )

( (keyChange t *)pMsg)->keys

default:
// do nothing
break;

i

IR 20T AT B, (4 SR AR B 5 S, CC2540_MINIDK, 4
JiI keyfob FFRIUZEITZMHLELITRS, AT HANEE . A48 T] SmartRF FF RN AT
4R . 3%/ TR T A2 Options LI Preprocessor 1z L. 4l FI, i fi Lt
WK, WIERE, AKRELKW KB, XA Options R i HE AT LI 1 3¢ #.
Project/Options 1 JT

{.‘rptions for node “StmpleBLEPeripheral” 1

Ltz [ Facton Settings ]
[] Multifile Compilation
Custom Build Code Optimizations | Output | Li=st .Iliag:[‘l?]
Build Actions ] )
Linker Dlg;nnre standard ineclude direc
Debugger #Additional include directories: [ome per line] _\
Third-Party Driver iPRu:r_DI%::. V- heommon [A]
PEOT DIEES. .\ . hvineclude
Texas II‘|StI'LIIT|EI‘I|tE FFROT_DIEFS. .M. b % "Componentsz'hal'include
F52 System MNavigi FFROT_DIEE. % % b hComponentsihal htarget \CC2S40ER
Infineon FFROT_DIEFS. .M. ' % h"Componentz'ozaltinclude [V]
Mordic Semiconduc Pretrelnde
ROM-Maonitor [:]
Analog Devices
Silahs (ﬁ;fined symbols: [ome per
Simulator xFLUS_EROADCASTER [A] D Preprocessor output to
HAL ICD=FAISE
HAL LED=TEUE
:'-.-_"'5-'-1I:I MINIDE bl

l ] l[ Caticel ]

AREFAT M7

B A ATRERIL T — AN, #ERIA central EHLARAS HL SYS_EVENT_MSG | X
—/N GATT_MSG_EVENT, 4 FHLiH GATT_ReadCharValue Jii, BEHXEIM] value, £37E
GATT_MSG_EVENT il Zn3A1, i~ K



00380: static woid SimplEBLEcentral_PrDCESSOSALMSQ|[ osal eve

{

switch ( pMsg->event ) .

. e/
case EEY CHANGE:

5impleBLECentral_HandleKeys( ( (keyChange t *)pMsg)->state,
break;

case GATT MSG EVENT:
simpleBLECentral ProcessGATTMsg ( (gattMsgEvent t *) pMsg ) ;
break;

}

MALAEE HL A2 e 2

00523: static void SIMPIEBLEFEripneral_FrocessVUSALNSY
00s24: {

0O0525: switch ( pMsg->event )

00526: {

00527: #if defined( CC2540 MINIDE )

00528: case KEY CHANGE:

00529: 5impleBLEPeripheral_ﬁandleKeys{ ( (keyChange t *)pMsg
00530: break:;

00531: #endif // #if defined( €C2540 MINIDK )

00532:

00533: default:

00534 : // do nothing

00535: break; MBI

00536 }

00537: }

WA FATTHE R, X HLH) Peripheral &1 4 GATT | service %ifi, 1M EHLZTEN GATT
(1) client %y, P& CEEHE 015 B2 O LR K I A0

TEMHLE, BB &l i —> GATT Callback [P Rk, 2295 /E 2 3 B It 25 1
FHIXA™ callback 134117 il %0, {F simpleBLEPeripheral.c [KJTSk43 35X /N 03 ok 5 ) 72
. A

00257: // Simple GATT Profile Callbacks

00258: static simpleProfileCBs t simpleBLEPeripheral SimpleProfileCBs =
00255: {

00260+ simpleProfileChangeCB // Charactersitic values changs callback

0026l }i

%424 profile " ¥) characteristic value 784k, #ia = A—k 1. LEMI & ECT,
PATTAIWT WA characteristic, A GHEREARPAN, XFERUSEIL T = HLEI AL Bl 42
W TAE. T simpleProfileChangeCB & peripheral MHLH X simpleProfile [P p& %K



: static wvoid SimpleProfileChangeCB( uint? paramID )

{
uintd newvValue;

switch( paramID )

{
case E:M?LE?RO?:LE_CHARL:
SimpleProfile GetParameter( SIMPLEPROFILE CHARI, s&anewValue );

#if (defined HRL_LCD) & & (HRL_LCD == TRUE)
HalLodWriteStringValue ( "Char 1:", (uintlé) (newvValue), 10,
#endif // (dsfined HAL LCD) && (HAL LCD == TRUE)

break;

case E:M?LE?RO?:LE_CHRRS:
SimpleProfile GetParameter( SIMPLEPROFILE CHAR3, &anewValue );

#if (defined HEL_LCD) & & (HAL_LCD == TRUE)
HalLedWwriteStringvalue ( "Char 3:", (uintlé) (newvalue), 10,
#endif // (dsfined HAL LCD} && (HAL LCD == TRUE)

break;

default:
0 // should not reach here!
0778: break;

758 1T: FIWrIHi% /& Characteristic 1, WIHSE, ## characteristicl [#] value &l
newValue H1, 28 J5 ] LLIE I led %t o 7 2 F-ATTAE SimpleBLECentral 1 SimpleBLEPeripheral
PR AS LI h B BIXA IS

4.2.3 Central f1 Peripheral MLiE {5 R,

3 K5 2 PF SimpleBLECentral 11 SimpleBLEPeripheral, X J5 T %%l SmartRF JT & H .
AT New SmartRF ¥ BT LU FH O ELas L, usB (i, A Ay fit . &
PAT R — PRI,

4.2.3.1 JFHL
T RATRE R TN R, iR RSV, ARG A sh A, HRH
1 LCD R /nM 5 ., SimpleBLECentral 11 SimpleBLEPeripheral JT4f )5l K & i
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New SmartRF
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4.2.3.5 EFMHLIF HikH:

Eﬂf Joystick Center #%8, JFURERIEFERI MM,
ER NI G2 AE SmartRF R MR LCD _E 27~ Connected.
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4.2.3.6 F s
ERRIE, 5% Joystick UP, SHATEES char, #%—IR5G write char, 2R )5 4% —

K& read char, &— X, SR char [EEE N 1,
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BOG- New SmartRF

Wi, Ghostyu. com

775 /R 1K RSSIAE 43-33dB, KA~ CC2540 JH#E—ilE, RSSI{HAEAE-35dB LA, &KW
REIFARE RE AR =

4.2.3.8 WrITi&Eg:
5 5 W R TR 3% 1 Joystick Center f%4%#. WrFJ5, SmartRF (K] LCD 4% iR

“Disconneced”



CETAREYES Jafidalolclele)

s New SrhartRF

wui. Ghostyu. com

PL_b 218 New SmartRF SEHL T E M Z TR FIE A, 2448, FRAT15E 4] LIS FH 2 GEHLAE N
EHL, KH New SmartRF [ MHLIE(E .

iPhone 5 1 & M 2 8] (38 155 SE 56

i

HLEH P HESRM, BT C€C2540 Z [MIHHE @5 Demo, WLk AR5 2 GETF-HL
o PC MUEAE LI, NI — M5 iPhone F1 PC LT R AR MIIAE LK. BT
Android FH1 H 573 A R A S FE ble, BT LTI A& Android V&, Ti B % 7 BT
WP O&b e TR FAQ T, NizaniE, 2 iPhoneds (%) LURMIRAA
SCRHRIhFE I A BLE, FRATT3X BRI S 5648 HH (1) /& iPhone5 il iPad4. 3 H. .45 A APP Store
BN 2% T LightBlue R

T, RN STEN T, ccasax FE ML, 45K, cC254x thnf UAER ML, 2%
BRI I ML BN LB % o BB UL 2, BT SmartRF JF AR 565 1 LA LFE
JPAE RN BRE] T MHLIY uuID, A ML UUID 24 FFFO I A RE#E SmartRF B -
MENIE R, FxE.

$TJF iPhone A& W5 A o<

FT 9T iPhone MW, SR JGIZ4T LightBlue F£/7%,

iZA4T Lightblue T2/

LightBlue 14T, v H 32 ML
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F3)) N hz Scanning for Peripherals 7] PLF-Z1#8 R MWL R BINHLG, 2 B MHLEA,
JEHAS FEA EE, Services [ UUID, & RITIIZE, &L,

ol Beh = 15:05 (@ 3

Scanning for Peripherals... Peripheral: GhostyuBLEPeriphera
Clane Peripheral
SimpleBLEPeripheral )
A 3 Services Found

0x1 BDD 3
0x1801 5
Device Information 5
0xFFFO y

Cantral mada lels you connect to pergherals arcund you,

] + - - |
- : .

Contrl ol Contral

EF ML
R WML Z, iphone 2 ITHRIER: AL
Service ¥ &5

MIEREB NGRS AR MHL AT Services, 7E 58 Mg K 5o B S BLIF)
JITH Services.

Characteristic Mz

R AR [ Service 2 HE 1% Service AU £ ) characteristics, U155 — & & .



Services

Peripheral: GhostyuBLEPeriphera Peripheral: GhostyuBLEPeriphera
Service: OxFFFO Service: OxFFFO
Characteristic: OxFFF1
Data Type: Unknown

Characteristics Found

OXFFF2 | . Ascil
UUID: FFE2 Properlies: Read

OxFFF3 g Hox 0x04
UUID: FFF3 Properties: Write

O0xFFF4 : Decimal 4

ULID: FFFS  Properi Haad

Read Write

*
-~

+
—

Contrl Contral

oA
SR )5 it Characteristics #1132 T [ H A& ¥ Characteristic, <>3E A Characteristic {815 5t
I, AEEEE char B Notify.

Detadls

Peripheral: GhostyuBLEPeriphera
Service: OxFFFO
o] Characteristic: OxFFF1
Data Type: Unknown

Hex: 06
= AsCI
Hex Ox06
Decimal 6

Date 2013/07/05 15:06:04:813

ajwjejr|T]v]ulifo]p
As|ojFfafulJlk]L]

© g0ENE0ND &
= s [ IO+



Peripheral: GhostyuBLEPeriphera
Service: OxFFFO
Characteristic: 0xFFF1
Data Type: Unknown

ASCIL: a

Select o ASCI a

Hex: 06

Sedect to Wr Hox Ox61
Decimal 97

Date 2013/07/05 15:06:20:202

a|wie|r|T|v|u]i]o]|P|
A|s[p|FlalHfy]K|L
L lz|x|clv]snimil
e DIEN = |

Er i B Wrrite [7] Characteristic S FFFL [F1'5 N ascii 15 “A”, SR 5 7E Bl Read 212K
j—g)\ﬁg “A”o

LightBlue +2 i0S 3% I ble T2, B JF K 2540 [ MAHLES, w] LR
TR

PC 5 AR 2 1] (A SE 5

i

BATBX BB PC 5 IF R (R I A5 S8, FRIERAEH P LI IGRC A, M2 H
Tl [¥] btool, btool #& TI JT &[] window I [¥)#5 F ik 4k, W& 58S HostTestRelease
Fi1f) €C2540, 124 PC %l BLE R4kt

1247 BTool 5 P FH J5 2
SmartRF Jf & Hike’s HostTestRelease, ik RS232 i%EH: PC, SR JH1&4T BTool,
CC2540USBdongle %25 HostTestRelease, JHidl USB i&E#: PC, %% TI HIIREhFEF, *
usbdongle FEL A 1, 4K 51847 BTool.

% SmartRF JTF &ML USBdongle 585 151T HostTestRelease, 5SS M. [T &%
KLY HX T (BTool ffi H$5F.pdf)e FATIXHEALT Wi Btool, H5%HES T
SimpleBLEPeripheral MHLFE/ 7] SmartRF-BB i {1315
TF AR H
“5%¢S T SimpleBLEPeripheral MHLFE/ 71 SmartRF-BB JT A&t - H o
1247 BTool At
F1 T BTool #f:, 4 HahBkH 18 B IS UGHE . 75 293 = & BTool ANFEARESATIZ
1T, 59 SmartRF JT K HiEk# cc2540USBdongle it &, SmartRF JT &K ER AR S TEHLFE
J¥*, €C2540USBdongle BRIAKE S WS o A [l 44, DRI SR 56, 75 20 — AR L —



HHE'S HostTestRelease [#H14f: .

A MRy

HARVE BT, Port Y B TF & &R/ 1, Band % '& 4 115200, HostTestRelease
FEFERIA TR O 115200, Flow Jii#a il CTS/RTS, Parity %'E Nonw, StopBits {5
1EA7 %4 1, DataBits Zdlif7 1 0 8, HJ5 Hili OK.

¥ Serial Port Settings

Port: | BTG v |

Band: | 115200

Flow: |CTS/RIS

Pari ty:l Hone

Stop Bitsé Ine

EIEIE]RIE]

Data Bits:l 3

FLly OK Ja ey UL MRS I, WA DU IR 245

# BTool - Bluetooth Low Energy PC Application - v1.40.2

TR

Device

= CON4
w Bort Info

Btool F&/34tIi,
.

ML

ParamValue

D02 2)
<0700 (2000)

Dump (Re):
04 FF 08 7F 06 00 31 FE 02 DO 07

Teminate Link

Connection Handle xFFFE

<] I

:
& Device Info Dump(Tx): | oi / Cornect ; :
L Dume (T o ||| Discover / Connect | Read / Wite | Pairing / Bording | Adv Commands|
* BDAddr: 00:17:EA:90:01:4F I Discovery
[10]: <Rx> - 10-17:05.578 '
-Type 004 (Event) Active Scan Mode: | 003 (Al) v
-EventCode OxFF (HCI_LE_BxtEvent) White List D Found: 0
Dela Length <08 () bytess) - evices found:
Evert Ox067F (GAP_HCI_ExtertionCommandStatus) _ _
Status 600 (Sucoess) s ] e
OpCode FE21 (GAP_GetParam)
DataLenath 5022
ParamValue (0050 (80 e
Dump(Rie): Min Connection Interval (6-3200): (80 =] (100.00ms)
IMFFDB?FDEDDBW FE 0250 00
Max Connection Interval (63200 (80 (2| (100.00ms)
[11]: <R - 10:17:05.572
Type (D4 (Evert) Stave Latency (04991 =
“EvertCode 0eFF (HCI_LE_ExtEvert) e Lateney 0439 0 5]
Deta Lenath (D8 {3) bites(s) 5 Tmeout (1032001 =
Event (067 (GAP_HC_ExtertionCommandStatus) upenvision Timeas | ): - [2000 &) anoooms)
Status D00 {Success)
DataLength 5022
ParamValus <0000 (0) =
Dump(Rx): Link Control
04 FF 08 77 06 00 31 FE 02 00 00 Estabiish Link
(121 <R~ 10-17:05.625 AddrType: | 000 (Public) v WhiteList
Type 04 (Event) ¥ O
EvertCode [FF (HCI_LE_ExtEvert)
“Datz Length (08 (8) bytes) Slave BDA: |None _
Evert [xD67F (GAP_HCI_ExtertionCommandStatus)
Stalus 00 {Sucoess) Estabish
OpCode FE21 (GAP_GetParam)
Datalength

=

ConHnd | Handle

Uid Uuid Description

Value

Walue Description

Propetties

FE N =y, PR SE, PR SO AR D R 1)

BRI L Scan HHUFHIGIE R MHL A . WS IRFHERLIR, WK, 24
H 2| IPLBEE



Device

= COmd
ort Info

& Device Info: Resi 1 CE ~ oYY I TR T AT -S—
Handle' OxFFFE DataLength 07 ‘%03] OV, Read / White || Paiing / Bonding | Adv.Command
Daddr: 00:17:EA:90:01:4] || Data - 02:01:06:03:02:FO:FF Discovery
Dump (Fx: _ I
04 FF 14 0D 06 00 00 00 BO 8B 53 EA 17 00CB 07 Active Scan Mode: | (D3 (All)

02 010603 02 FO FF [] WhiteList c !E‘ces Found: 1 >
6 10245058 e
Type - Bl (Evert) s Careel

-EventCode + FF (HCI_LE_ExtEvert)

-Data Length 2B (43) bytesis)

Evert - B<0B0D (GAP_Devissirfomatior) Connection Seftings

Status - (D0 (Success) Min Connection Interval (6-3200): |20 2]| (100.00ms
EventType : (04 (Scan Response)

AddrType : (D0 (Public) Mz Connection Interval (6-3200): (100.00ms|
Addr 1 00:17:EAS3:88:B0

Rasi - BeCB Slave Latency (0-435):

Datalength I 1E (30)

Data : 14:09:53:65:6D.70:6C.65:42.4C:45:50:65.72:63.70: Supervision Timeout {10-3200}: (20000ms)] =

68:65-72-51°6C-05:1250:00-20.03-02.0A.00
Dump(Fex):
04 FF 2B 0D 06 00 04 00 BO 26 93 EA 17 D0CE 1E Set
1409 53 69 6D 70 £C 65 42 4C 45 50 65 72 69 70
68 65 72 61 6C 05 12 50 00 20 03 02 0A 00
|[171 <Fecs - 10.25:01.062

Link Cortrol

-Type - (04 (Event) -
-EveniCode - eFF (HCI_LE_ExtEvert) AddrType: [ WhiteLis
Datalength  : I<0C (12) Bytesks) :

Event MBD‘I (GAP_DeviceDiscoveryDone) = BDA: '—1

ccess)

Establish Cancel

. Teminate Link
Dump{Rx]: ) = |
D4FFOC 01060001 00 00BOBESIEA1TO0 Connection Handle: xFFFE Teminate
P
< I ] I ] [>]
ConHnd = Handle Uuid Uuid Description Value Description Properties |

HEAR ML

#iifi Link Control H11f] Establish, JFURIERL ML, EZLIEMG, WK, fEi&slRT,

2B Connection Info.

" BTool -

Bluetooth Low Energy PC Application - v1.40.2

ort Info
evice Info
andle: OxFFFE

Discover / Connect | Read / Wite || Pairing / Bonding | Adv Commar
Dump(Tx): 5
0109 FE 03 00 00 00 BO 8B 93 EA 1700 Discovery

cm.necllc;n Infu:‘ .

andle: 0000 I[zu <R~ 10:35:19.468 Active Sean Mode: | 303 (A1)

ddr Type: 000 (Public) Type (04 (Evert) [ WhiteList Devices Found: 1

lave EDA: 00:17:Ex:93:68 -EvertCode OxFF {HCI_LE_BxtEvert)
-Data Length [0 (6] bytesis) Scan Cancel
Evert xDB7F (GAP_HCI_ExtertionCommandStatus)
Status %00 (Success)
Opace " [kFEiilg] (GAP_EstablishlLinkRequest) Cormection Settings
Dump(Rx): Min Connection Interval (6-3200): (100.00n!
04 FF 06 7F 05 00 09 FE 00

Max Connection Interval (6-3200): (100.00n|

[22] : <lnfo> - 10:35:19.656
Device Connected .
Hondle Slave Latency (0-499):

Addr Type = Be00 (Public) .

BDAddr = 00:17.EA 33:36.80 S LY & zo000m
PR =

-Type [x04 (Event)

-EventCode DO4FF (HCI_LE_ExtEvert)

-Data Length 13 (19) bytesis) Link Control

Evert 40605 (GAP_EstablishiLink) Establish Link.

Status 00 (Success)

DevAddType 00 {Public) AddrType: ] whitel

DevAddr 00:17:EA:93:2B:B0

ConnHandle 0000 (0} mraGEn  [g
Connlnterval 0050 (30) Slave BDA: |00:17:EA93:3B:B0

Connlatency x0000 (0) =
ConnTimeout x07D0 (2000) d Establish ’ Cancel
ClockAccuracy 00 (0) _—

Dump (R
04 FF 13 05 06 00 00 BO 8B 93 EA 17 00 00 00 50 Teminate Link.

00 00 00 DO 07 00
Connection Handle: Teminate U
e
Y

< 1l

Bk iafs

PATEL char #:4F

BIER G , BI AT 3EAT char [R5 525G, SR 45 00 1) Read/Write, 1E A Characteristic
S . 4RJGAE Characteristic Read HLff] Sub-Proceduce HiEFEE 4%: Read Using
Chracteristic UUID, & /~iB L UUID ﬂéii Char. X J5{F Characteristic UUID F4H A\ F1:FF,
KR, UUID FIEMIEAUE FFFL, XESETF TR ER — . K580 Read, AT



DA, WA

40.2

0100 FF FF F1FF

36.850
; (e04 (Evert)
. QeFF (HCI_LE_ExtEvert)
- (06 (6] bytes(s)
: eD67F (GAP_HCI|_EdertionCommandStatus)
: (e00 (Success)
: keFDB4 (SATT_ReadUsingCharlUID)
- Q<D0 ()

M4 FD 00

7.000
; (e04 (Evert)
. QeFF (HCI_LE_ExtEvert)
» Qe (10) bytesis)
: Be0509 (ATT_ReadByTypeRsp)
: e00 (Success)

10 00 04 03 25 00 06

37.203

; (04 (Evert)

. QeFF (HCI_LE_ExtEvert)

- (06 (6] bytes(s)

: Be0509 (ATT_ReadByTypeRsp)

: 1A (The Procedure |s Completed)
- C<DODO0 (D)

» <D0 (0

100000

B m; airing / Bonding || Adv. Command5|

[haractersti

Connection Har

Mimedlllsing Characteristic LD
Characteristic Value Handle

aracterstic UUID

[s| | 0x000D
Start Handle

o

End Handle

[haracteristic Write

Characteristic Value Handle

Connection Han

(<0001

| | o000

O AsCll (O Decimal

Value

() Hex

| Wirite

[ 1l

LUuid Uuid Description

K220 16 ZEHI%L 06 J2 TR HTIE

HATE char #:1F,

Value

Walue Description Properties

HFHE A ERE,

'H char fiE char AR, Az 21@id UUID, SimpleBLEPeripheral H[1) 5 4~

characteristic [) UUID M FFF1 %] FFF5.i%0] DLl X JL4 uuID, {H &

5 1 i it

Characteristic Value Handle. {H & /EFE42] FFF1 %7V [f] Characteristic Value Handle Wg . i
it E—PiERtE, W N, AF Characteristic UUID %W [F] Handle CV4: [ 20 HY
UIAE T Characteristic Value Handle .

Sub-Procedurs Connection HarD
| Read Using Characteristic UUID [»] [ oxo000
k Start Handle
| | 0001
End Handle
| F1.FF || FFFF
Value O ASCl () Decimal (&) Hex
| 0 |
Status
| Success | Read




XK, F-ATTLE Characteristic Write £ H ] Characteristic Value Handle F1H A : 0x0025,

%}:E Value EPB@ BEH— 16 BEEIHL

Device

= CONg
o Port Info
= Device Info
Handle: OxFFFE
-BDAddr: 00:17:EA:90:01:4F
onnection Info:
-Handle: 0x0000
ohddr Type: 0x00 (Public)
“.Slawe BDA: 00:17:EA:93:68:E0

[=000D (0}
D01 (INVALID_HANDLE)
The Attribute Handle Given Was Net
Walid On This Server.

Dump(Rx):
04 FF OA 01 05 00 00 00 04 12 00 00 01

1341 <o - 10:54.26.093
" FD2 (GATT WiteCharValus

nd 0000 T
Ql Handle 00025 (37)
e 12

DumpTTRrs
0152 FD 050000 25 00 12

1351 <Pocs - 10:54:26.109

-Type =04 (Event)

EvertCode OxFF (HCI_LE_ExtEvent)

-Data Length D6 (6) bytesis)

Event [xDE7F (GAP_HCI_ExtertionCommandStatus)
Status 00 (Success)

OpCode [IxFD52 {GATT_WriteCharValue)

DataLength D0 (D)

Dump (Rx):

04 FF 06 7F 06 00 92 FD 00

|[361 <R~ 10:54:26.212
-Type D04 {Event)
EvertCode 06FF (HCI_LE_BxtEvent)
Data Lengih (56 (8] bytesis)

Evert 0513 (ATT_WriteRsp)
Status %00 (Success)
ConnHandle D000 (0)

Pdulen 000 (D)

Dump (Rx):
04 FF 06 13 05 00 00 00 00

B o By Write, W1 FE

Sub-Procedure Connection Har|
| Read Using Characteristic LUID [»] [ o000

Characteristic Value Handle Start Handle
(0025 0001
Characteristic UUID End Handle
[ F1.FF | [ wrrFe
Value O AsCIl () Decimal @ Hex
| % |
Status
Success ‘ ead
[haracteristic Write
e ic Valuz Handie onnection Han|
e 0025 D000

Value O AsCil g; Decimal (f@ Hex ,,

[+
£

[<] | Im

ConHnd | Handle  LUid
0000 (D025

Uuid Description

{F Status 7~ Success, FHI'E char ),

Va\ue Value Description

SRJGAEIA L Read, F F TS

Properties ‘

RELDArIE

12 5EPMHL L. R, LRI X IHARE characteristic UUID £ 1ESR AL

#“Blool - Bluetooth Low Energy PC Application - v1.40.2

Device

Bl Device Infa
‘Handle: 0xFFFE
-EDAddr: 00:17:EA:90:01:4F

Dump (Tx):
01 B4 FD 08 00 00 01 00 FF FFF1FF

28] <Pecs - 10:57:05.093
andle: O0x0000 -Type « (04 (Event)

ection Tnfo:

ohddr Type: Ox00 (Fublic) EvertCode : FF {HCI_LE_ExtEvent)

*Slave EDA: 00:17:Ek:93:88:B0 ||-Data Length + 06 {6) bytes(s)
Evert - IxDE7F (GAP_HCI_ExtertionCommand Status)
Status - 00 (Success)
OpCode : kFDB4 (GATT_ReadUsingCharUUID)

- 00 (0)

04 FF 06 7F 0 00 B4 FD 00

28] <R - 10:57:05.212
K 04

: ent)

: xFF (HC\ LE_ExtEvent)

- DA (m) bytes(s)

: 10503 (ATT_ReadByTypeRsp)
- 00 (Success)

ConnHandle

04 FFOADS0500000004 03250012

|[4n| s 105705421

0x04 (Event)
EvenlCnde - IeFF (HCI_LE_ExtEvent)
-Data Length .Ckﬂﬁ(ﬁ]byl s(s)
Evert : 0505 (ATT_ReadByTypeRsp)
Status x1A (The Procedure ls Completed)
ConnHandle : Dd)DDD(
Pdulen ]

Dump(Rx):
04 FF 06 09 05 1A.00 00 00

Sub-Procedure
Riead Using Characteristic ULIID []
Characteristic Value Handle

Start Handle
0001
End Handle

Cr uuiD

Value O AsCll

[haracteristic Wite

c Value Handle Connection Han
00025 | [ 000

Valus O Ascll O Decimal ® Hex
[ 12

|
Status [ - ]
| Success ‘ Hide

<] | I | 2]

ConHnd | Handle  Uuid
0000 (<0025

Uuid Description

FXHL, FRATE PC g T R LY BLE I8
RS

AR SRR ThRe, fE)aim i)

FIXH, wfeE AR .

Value Walue Description

Properties

o, XA KR, btool

s fF 44 Central EHL, {142 Peripheral MHL, Profile FI Characteristic 3 #2414

g Vel 1 Py U LB VG iR L)



 GATT_WriteCharValue Il GATT_ReadCharValue J& 4 fr] S IR

« MALIHAT 3= 30y 1) FE LR AL E

« ft 42 OSAL, R L E A4

« At A BRARE AR 22 [ 5E (R 53 AN T EE e s

* BLE PhisUHe % TR 2400, MW HLIF 460 A T Wi 5

WVFEEE A AR Z AN ), BRI 2 ), HEESEEL T = 2 TR
TeRE AL . X R R I SR AT R P I A AR 2 Ak, P LT
KT RIE e . &/ 2% 18 BLE P UR ¥ FLAR SEELAR 7 .

R R S — BN A A, A TR L ) JURT I GV, T DA T AN
FEE ) BRANR, ZMSEIG M SR . W me A IR ] R e, ARSI A )
RIS, 28 BLE Bl L& AR TR IF R A T .

4.3 BLE A5 sE 10T

AATIX N LIRS AT g, BRI R R e L 2 e, Bl
SN T AT I S s, BRI LB 2 T AARMAE T .

FEVFEIRINAE 2 0, FRATEE S — TR, & WA 34128 20 i) BRI AT

1. Profile

Profile A LAERAF A —FhRIYE, — ANPREREAE PR, Profile 7A4E T MALH . W44
ZUNE T —LLB [(ARYE Profile, 41 HID OVER GATT. BhiZ%%. FilZ, &4 Profile
sl B 2 Service, BEA™ Service AR ML —FPHET) .

2. Service
Service 1] LBEAAE A —MIRSS, 7E ble MHLH, WA 2RSS, #Hland &EERS . &
Gifs Bk %5 5, B Service B X A E Z A Characteristic R fib{i . A~ H A& K
Characteristic FF{iEfE, 4 /& ble JH/E ) EA4AK. LLan 4/t HLiE AL 80%, Pt LA il Hi s
] characteristic FFIE{EAFAEMNLE profile HL, XAFE ML AT LLE L IX /™ characteristic,
KBZHL 80%X A H 4

3. Characteristic
Characteristic £F/iF{H, BLE F WML 4218 1T Characteristic KSEHL, A DAERf# A —
ANPRZE, I IXAERZE T DR EE 5N AR N 2.

4. UUID
UUID, St iHAEE, FRATNIA$E3IK Service Al Characteristic, #7722 —E—[¥] UUID
KARIH

N, MM HLESSH UL profile FIARVELAAE, A2 B EE XK
simpleProfile, L b UERIET E4% Profile, ffIJHR/E HH—24%1 Service 41k, REHEA
Service X A& T £ Characteristic, EHAMHLZ B, Wil Characteristic
KT



4.3.1 FIEKRIE

7E BLE PSR b AT 25 0 A AN T TH . — AN GATT [ client =300 service Ki%
B, B2 GATT 1] service E3))17] client KL%
PeAr1er Hoay st sy Jhg ML) ML A LB e, ML Bl m) ENL AR S5

4.3.1.1 EHLIR MHLRIEE

RIEVLLIAH GATT_WriteCharValue BRZECSEIN, %R 202 1 P ORR L 1f 5 4 12 A
I R B B 2O B T e R e e H 2, X LD AON) B AR R R R, B TR
WML, ARSI R IE DR EN R, Kk e a7, HPAREA LS
RS Zesz, HFEHAEYR GATT WriteCharValue BREUKIE 7RI R] . 7538 K a8 1R 5
H7E 2 value 1, SRR HRE KIEHATE S len b WM.

00442: // Do a write

00443: attWriteReg t req;

00444

00445: req. hanc e = simpleBLECharHdl;

00446: req.len = _;

00447 : reg.val ue[ = simpleBLECharVal;

00448: reg.sig = CI;

00445: reg.cmd = 0;

00450: status = GATT WriteCharValue( simpleBLEConnHandle, &req, simpleBLETaskId );

4.3.1.2 MHLIA ELAIRE A

ML LR IEESE, #5598 GATT_Notification BRETSZIL, b1 1) 32 WAL 3 4
HERZRE . FF R R DEAL ST E I ?fﬁ%%‘éf})\mqjjiiﬁﬁimﬁ%ﬁﬁ %R
HORSCI . RIS Sk 3 BATH R D E L. 75 ZEIA AT GATT_WriteCharValue

2L, value fll len.

00081: static attHandleValueNoti t pReport;
00082 : pReport.len = length;
”””” osal memcpy (pReport.value, pBuffer, length);

GATT Notification( 0, &pReport, FALSE );

]
[
[19

4.3.2 BIREW

RPN AE RIL—FE, [FFED AN JT I

MATUERE = ML &K B B R = L BOR B MHLRI 2
4.3.2.1 MHIESFHLACK I Hfs

IMMLENC B LA R 5, MBS =42 —A> GATT Profile Callback i, F&Al]
FEIXA™ callback F1 U ENL AR E . 1XA™ callback 1EMHLHIZAALIT 7] Profile Y31} .

00257: // Slmple GATT Profile Callbacks

00258: static simpleProfileCBs_t simpleBLEPeripheral SimpleProfileCBs =
0025%9: {

00260: simpleProfileChangeCB // Charactersitic value changs callback
002el: };

00417: // Register callback with SimpleGATTprofile

00415: VOID SimpleProfile RegisterAppCBs( asimpleBLEPeripheral SimpleProfileCBs ) ;



00752: static woid simpIePrOfiIeChangeCB( uintf paramID )
00753: {

uintf newValue;

switch( paramID )
{
case SIMPLEPROFILE CHARL:
SimpleProfile_GetParameter( SIMPLEPROFILE CHARR1, &newvValue );

#if (defined HAL LCD) && (HAL LCD == TRUE)
00 : HalLcdWriteStringvalue( "Char 1:", (uintlé) (newvalue), 10, HAL LCD LINE 3 );
:_:: #endif // (defined HAL LCD) && (HAL LCD == TRUE)
':’5 break;
Bl Ik, S R /OBE IR R EHLUE BLE $R AL ik e 1 R AR

i, MHLEII R B EE 5, BN AR, B A O B BRI, oAb TR, #6
FH BLE P ik HBI5EH T »

4.4 BLE R K#HIR

CAEo R HE E50F BLE 28 OB i BEA T 1) o0 My, IX 2 TR BLE BRSRR 78 70 3K
fRhit b, A022 B 0 BURMER AR, DAL, FRATHERESE AT LA BLE B3 A it A 73
A, R adriligREBdnt, 4 )L EInE S B i i A dmid fe . R,
TRE AT I S BT, DA TC A AR A 2 R s BAT T AT B ML R R O

4.4.1 WfTHIEE BLE BHMYHTIX

i FH BLE BIMSCo WA 75 B0 A AR A RS2 RE, ) BLE S — it B2 LA R FRfg A
FRAT:

figi4: CC2540USBdongle
CC-Debugger+SmartRF JT A& it
At Texas Instruments PacketSniffer

(D HI cc2540USBdongle 4MVEL, AR TR, K24 cC2540usbdongle Hi) [HIlH i, 4
16’5 T packetsniffer [, 752 CC2540usbdongle X pe [¥) usb |, %
5 ti PR ISR, ARG HTTT PacketSniffer FAFRIT] .
(@ FH SmartRF JT & BTV I 25 1 8 %2 — 6| SR ce-debugger 145 SmartRF JT A,
SR JE i ok CC-Debugger 1% 4% %2 PC 1] USB, 2R J5 i it flash programmer % SmartRF
R A A CERINES £ 4 C:\Program Files\Texas Instruments\SmartRF
Tools\Packet Sniffer\bin\general\firmware\sniffer fw_cc2540.hex ) , X J5 I JT
PacketSniffer ¥4, JFUEINAL,
FTTF T1 PacketSniffer #PF BT FH AT 77 22 205¢, 207k Software/TI/HX ), Ul
Kl 4-22 iR, 3%F% |EEE 802.15.4/BLE, #RJ5 HAf Start $4411.



L. Texas Instuments Packet Sniffer

R Texas Packet Sniffer

INSTRUMENTS

Select Protocol and chip type:

]

IEEE 802.15.4/ZigBee
ZigBee RFACE

e EEEELE
C— Bluetooth Low Energ
[SITPHCTTT
IEEE 502 15.4/ZigBee (CC2420)

Click Start button to launch Packet Sniffer:

| Start | [ Exit |

K 4-22 PacketSniffer A}
I, 233 packetSniffer B =% 1, 75 & I HJE S Select capturing device B4

RILTITRMG i it/ D =izl OTaIne) BRI o,



.I Texas Instruments SmartRF Packet Sniffer Bluetooth Low Energy

File Seftings Help

Damﬁ@- @ T

Capturing device | Radio Configuration | Select fields | Packet detailsl Addiess bookl Diizplay filterl Time line

Select captuning device:

CC Debugger [USE Device |D=850F] - CC2540

Packet count: 0 | Error count: 0 | Filter off | RF device: CC2540 | Channel: 37 [0x25] | Packet broadcast OFF A

BUAEL T LTINS T IR T W s rRL AN 28 315 i FL Y, BB A PacketSniffer
Bl DU iR B, AT ML HE,  Qilsl 4024 Pros




File Settngs Help

DsWmr ni[38
Time (us) Il Adv PDU Header Il AdvData
Prbr || l0agey ||Chamnel ||Access Address | AdvPDUTYRE |0, 1ngg mwads  eDU-Lengeh AdvA 02 01 06 03 CRC (dBm)
133 ||=13871400 ||_0x25 0xBEBSBEDG ADV_IND |0 0 13 0x8059AF27BSAE | 02 FO FF 0xBASDOF || -40 || K
Time (us) e Il Adv PDU Header Il AdvData RSSI
Pbr | 1624g; (| Chennel ||Aseess Add “'”A""pD" T¥Pe | pe Tihdd RyAdd PDU-Length || AdvA 02 o1 06 03| R ||aBm[ FCS
134 ||=13973892 ||_0x25 0xBESSBEDG AV IND |0 0 0 13 || 0x9059AF27BSAE || 02 Fo EF 0xBRIDOF || -39 || 0K
e o e e e T — S e ey Y
135 ||=12076384 ||_0x25 0xBEBSBEDG ADV_IND |0 0 0 13 || 0x9059AF27BSAE || 02 FO FF 0xBASDOF || -39 || K
P.nbr. T;"O;;';’Z’ Channel A.nssm”.t\mpnn TypeHTYDE = xh::’ l;‘;:‘a:edme?:m = || AdvA # “0“?03 CRC l:é::.‘r FCS
136 ||=14178876||_0x25 0xBESSBEDG AV IND |0 13 || 0x9059AF27BSAE || 02 Fo EF 0xBRIDOF || -39 || 0K
meMMMMWM£WMMMAﬁ%m£M
137 ||=12288242 || _0x2s O0xBES9BEDE || 2Dv IND || 0 0 13 || ox9059AF27BSAE | 02 Fo FF 0xBASDOF || —42 || K
P.nbr. T;"O‘Z‘E';’f” Channel Anmwrm ‘AmPDII TypeHTm = xh::i“ ';';;:‘:”?BU = q':h“ AdvA # “0“:’03 CRC l::::.‘r FCS
138 || -14328859 ||_0x25 OxSES9BEDE || DV IND | 0 0 13 || 0x9059AF27BSAE || 02 Fo EF 0xBRIDOF || -48 || 0K
P.nbr. Tr'nilz:!z) Channel || Access Address ‘Ampnu Typ:—.-”,[Ype Txns:' ';'::'n::m;m Lenm” AdvA # “:ﬁ"m CRC (dBm)
139 || =12430101 || _0x2s O0xBES9BEDE || 2Dv IND || 0 13 || ox9059AF27BSAE | 02 Fo FF 0xBASDOF || —42 || K
pri.| TS (5! |cnonnt[nsess e \mw i e L o Il (o
140 || =14600092 ||_0x25 OxBESOBEDE || ZDv 1D || 0 0 13 || 0x8059AF27BSAE | 02 Fo EF 0xBA9DOF || -52 || K
P.nbr. T;"ﬂ;'l';’ Channel || Access Address ‘AmFDII Type” o xﬂ::' Fll'::‘n:edm;:)ﬂfkn m” AdvA # “:;‘M CRC (::j:p cs
141 ||=12703209 ||_0x2s 0x8ESIBEDE 1o 0 0 13 || ox9059AF27BSAE | 02 Fo FF 0xBASDOF || —50 || K
Time (us) Il Adv PDU Header Il AdvData RSSI
Panbr | 04982 C"”""e' "':':E““"" £ss ‘mpnn TYPe| Tipe TxAdd RxAdd EDU-Length | AdvA 0201 06 03| ¢ |[/amm |TCE
142 ||=14808201 || Ox25 0x8ES9BEDE zov IND | o 0 0 13 ||0x90592F27BSAE | 02 FO FF 0x8A9D0F || -46 || OK
Time (us) Il Adv PDU Header || AdvData RSSI
Ponbr. || Geees ||Cranne! ||Access Address ‘A"'FD" Type |7 TxAdd RxAdd PDU-Length || AdvA 02 01 06 03 CRC (@8my | F°5
143 ||=14915067 || 0x25 0xBEB9BED6 | 2DV IND || 0 0 0 13 |[0x90592F27BSAE | 02 FO FF OxBAIDOF || 45 | OK
Time (us) A Add: Il Adv PDU Header Il RSSI
Pt | bezaz || STEmmel || “’”A‘”PD" Tml\ TxAdd Rxmid EDU-. Leng':h” AdvA 02 01 06 03 01 Uﬁ 03 CRe (@Bmy || 7S
144 ll=1snz13na |l nezs I nearasrEna =l amvr on 1170 n llnxansaawz7Rs2k lln> 70 &7 nxrnannF Il —as | ow

Captuting device | Riacio Configuration | Select fieds | Packet details | Aderess book | Display fiter | Time fine |

Select captuiing device

Packet count: 145 Error count: 0 Filter off

RF device: CC2540 Channel:

4.4.2 BLE BB B 551

T8 AT IRk K 1) 000 R 2 B
SimpleBLEPeripheral )] 5.
¢ Ta1 B MAH LR SimpleBLEPeripheral

4.4.2.1 ] #& Advertising

ZHTAR B HARES R, AHLT HE e o —F,

FRB], TBA ML HEHLE Py 70 2

4.4.2.2 A ) BB

37 [0x25] Packet broadcast OFF

APl SRR A e ?

BhJdELRF

SEUF U 3 A

ST MBS T IR, TEHUARE

FTFF Source Insight3.5 €1 7 52 4411 ble Y5hS T, 48 f5 € /7 2] SimpleBLEPeripheral MAL L.
FEJAS, {F SimpleBLEPeripheral.c £ 200 /7AW RS, @& X T #ERINZ, WK

N



i+ // GAP - Advertisement data (max size = 31 bytes, though this is
: // best kept short to conserve power while advertisting)
0: static uintf8 advertbDatal[] =
{
// Flags; this sets the device to use limited discoverable
// mode (advertises for 20 seconds at a time) instead of gener
// discoverable mode (advertises indefinitely)
0x0z, // length of this data
GAP_ADTYPE FLAGS,

DEFAULT DISCOVERABLE MODE | GAP ADTYPE FLAGS BREDR NOT SUPPORT

// serviece UUID, to notify central devices what services are 1
// in this peripheral

0x03, /7 length of this data

GAP ADTYPE 1&BIT MORE, // some of the UUID's, but not all
LO UINT16( SIMPLEPROFILE_ SERV UUID ),

HI UINT16( SIMPLEPROFILE_SERV UUID ),

00216: };

M avertData ZUAL M AR T LG H, 2 FRER .

5 205 4T: 0x02, Ty FRX —BHAR MK R, R, KA ox02 Hfli A 5,
% 206 17: GAP_ADTYPE_FLAGS, /¥ EA B - M a8 H & 55 e o

% 207 17: DEFAULT_DISCOVERABLE_MODE |
GAP_ADTYPE_FLAGS_BREDR_NOT_SUPPORTED, i —BEUdlin 144, & BRI ERINK
IR, I HASSZHE BR/EDR #5535, €C2540 42 ble BN F, &A%+ BR/EDR [,
521147 0x03, 5 205 1T =AM, N REBIRKE

%212 47: 5 206 1T ESEAHIE, THEI T EZRIP) Service [#) UUID

%5 213. 214 1T: Service [f] UUID, J F&IN D40 e — A E K service [#) uuid,
SimpleBLEPeripheral MWL TFEFP{E & FFFO, central &I /& 50 H ff0 X uuid
K ZIXN WML, WER MM uuid A2 ff0, T central LK TCIEHE R EIZMML-

[
[

4.4.2.3 ZHHBEE

NI & CHE S BRI #5658, IIAEH] Packetsniffer #T{L

Time (us) Adv PDU Header AdvData RSSI1
P.nbr. Channel || Access Address || Adv PDUT: AdvA CRC FCS
mor [ 01245 nne: YPE |1 pe TxAdd EwxAdd PDU-Length 02 01 06 03 (dBm)
264 ||=21035910 || 0x25 || oxeEsoEEDE 2DV IND || O 0 0 13 0x78CSESEEACDZ ||02 FO FF 0x56BACE || -45 || OK |
T 1 Sk
/l\gﬁ N :

Channel: 0x25, F&A1i packetsniffer % B[] channel 4% —AMiE: 37, Makid 0x25,
HS ble MW &) HEAIE — 345 =4,
AdvA: Ox78CSES6EACD2, it 75 Hiti, 48 {7 (1) IEEE Mk,
AdvData: 0201060302 FOFF, MW& #&dh, Xl b ACEE 2w #HEd
avertData HLIF N2 02 25 — BB, SA)5 01 J& GAP_ADTYPE_FLAGS %% 5 X[
1H,

#define 0x01 /71 < Discovery Mode:

06 /&% & X 04 F1 02 WA A{H, 03 &5 B AR, H&J51 Fo fl FFE2 %
Service [) UUID: FFFO, IXHLEETN, NEEH(EEGR, KFWER, &7 NiEh, &
BT, FRAVE A btool 32 uuid [¥) value I, 3EA uuid 252 7ERT, S TS,
%40 F1:FF (i3 FFF1 [ value).



4.4.2.4 FAHEEXR

FFE R B BN, — Nk EdE &l 1T SimpleBLECentral & .

Time (us) Adv PDU Header RSSI1

P.nbr. Channel || Access Address || Adv PDU Type ScanA AdvA CRC
nhr +334 nne Type TxAdd RuRdd POU-Length (dBm)
265 ||=21036224 | ox2s || oxeEseBEDe ||aDV scam REQ|| 3 1 0 12 0x6FOABSAGDFEQ || 0x70CTED2EBCDG || 0x084012 || -33

Adv PDU Type: ADV_SCAN_REQ, SEHLAFHLAIFHEIEK, Scan Request.

4.4.2.5 F#[EIY. Scan Response

M IRATAEH lightblue ¥4 8& CC254x ) Central T2 7 K448 MM, an S MM IELE ) 7%,
B R, JEH AT LR BRI MM S 4, RTDERE G R, miX (s BIFA B IAEN
AW A, XERCA AW, WK, fEH LightBlue F1H5 2 M 15 7% o

Scanning for Peripherals...

GhostyuBLEPeriphera

36-68DC-9E67-5653-BC4145C44D11 >

C Talilel= :j:':':'l"l'_", [« r!..-.l. |

ML B EHL AR R ki, &F — A4 Y Scan Response, fEIXA
response H1, i T ML &4, KIEDPREGE R, BAMKIR AT LLUETT PacketSniffer 2K
AL HT

Time (us)
+326
=21036570

[ Adv PDU Header [ [ [ RSS!
Channel || Access Address || Adv PDU Type AdvA CRC FCS
e |Tvpe TxAdd RxAdd PDU-Length || |14 09 53 69 6D 70 &C 65 42 4C 45 50 &5 72 69 (dBm)
025 0x8EE9BEDG || ADV_SCRN RSE || 4 0 [i] 36 |0x7ECSESEEACD2 || 70 68 65 72 61 6C 05 12 50 00 20 03 02 0R 00| 0x944274 | -45 || of

M Adv PDU Type HR] LLES], EIRMIFIHEAHN, SCAN_RSP.

7E ScanRspData "1, E7R [ MA LI B4 18 =K o AR LA AR N B, X BEE s
A —FE, XTI C AR,

A 4 [E] Y. Scan Response

MMIA ] ScanRspData & 3] T — Kt 5

ScanRspData
14 09 53 69 6D 70 &C &5 42 4C 45 50 &5 72 &%
70 &8 &5 72 61 &C 05 12 50 00 20 03 02 0OR 00

AR, IX B s — e iy T A A4 S LA E 2 1945 B . TATTLE SimpleBLEPeripheral.c
WA BT LB 2R 4GS

......




// GAP — SCAN RSP data (max size = 31 bytes)
static uintf scanRspDatal] =
{
// complete name
O0x1l4, // length of this data
GAP ADTYPE LOCAL NAME COMPLETE,
0x53, Si4orsT
0xe%9, AR
Oxed, S5 'm”
0x70, PV -N
Oxec, AAoTIT
O0x&5, AL tet
O=x4z2, A7 'B*
Dxdc, SOTLT
0=x4%, Al E"
0x50, Si4TET
0xe5, P
0x72, Jitet
0xE&9, PR
0x70, // 'p
DXEBI .-"l.-"l h
0xe5, PR
r
a
1

LA oW Ld B O o

@ 3 3y Oy Oy Gy 0N
1

o -

-1 m
[N ]

e R B B Tl ™ e |
=1 Fy LN s L B

-1

-] Fy LN s Ld B D oo

0x72, Al
O0xel, Al
Oxéc, Al

// connection interval range

0x05, /4 length of this data

GAP ADTYPE SLAVE CONN INTERVAL RANGE,

LO UINT16( DEFAULT DESIRED MIN CONN_INTERVAL
HI UINT16( DEFAULT DESIRED MIN CONN_INTERVAL
LO UINT16( DEFAULT_ DESIRED MAX CONN_INTERVAL
HI UINT16( DEFAULT DESIRED MAX CONN_INTERVAL

- -

Bl ot
-

-

// Tx power lewvel
0x02, // length of this data
GAF ADTYPE POWEERE LEVEL,
0 // 0dBm
br

Lo s i Ty O v Y i - N Y i o i O i Y i i i - v - Y
Lo s I s T s Y s O s Y s s N Y s e v Y e e Y Y e v Y e - Y e v Y e - Y e
'_'L '_'L '_'L '_'L '_'L '_'L '_'L '_l\. '_l\. '_l\. '_l\. '_l\. '_l\. '_l\. '_l\. '_l\. '_l\. '_l\. '_l\. '_l\. '_l\. '_l\. '_l\. '_l\. '_l\. '_l\. '_l\. '_l\. '_l\. '_l\. '_l\. '_l\. '_l\. '_l\. '_l\. '_l\. '_l\. '_l\. '_l\.

L O T T T T o o T o o o o o o Oy

Lo T O Y N PO o e TR Y

F1_LTHIHY ScanRspData X Eb—"F, J2 A& —p—FF

4.4.4 FFRW R SEL0 [H] B
4.5 KE/NG

ARFEFEIEEL > BLE T 28 RO mE AR S IR K U B U R AR
SACHS MR O R ., R =it gy th T BLE WSl A A A AE S LR AR i






% 5 & BLE thildR T RKIE

bTEAR G T AR R SO RS TE I A S, 1 X Bluetooth-LE IRIIFE
W TR O B A 5 A ARG AT BLE PSR EAT N R R T R AR R,
ARG 0] DA OG0 BLE BSCRR I EL AR Y, HR 3235 75 BE%) BLE PSR RIS A 44 B
5 P98 AR L EA AN I AR, R IR EF BLE iSO B A 1 oR 25 7s 2 s g\ 1
CL PSRRI H JF R R

AN AG FEITE BLE PSR A4 B LA S IR OSAL 1) TAENLER, 78 LA
L UHE—T BLE BRSO B AR AR R

5.1 YWAB#Z BLE iUk I

PSR s 7 ACRH 40 2 JBAR, el s WS B E, D
2, BN BHLEE SR BENTMZE . 2SR B UE. A
WAL E S E (GAP), A JEMHEECE )2 (GATT). BLE PRl A4 i & 5-1 o



Application

GAP Role/Security Profiles GATT Profiles
Host
Generic Access Profile Generic Attribute
(GAP) Profile (GATT)
Security Manager Attribute
(SM) Protocol (ATT)

Logical Link Control and
Adaptation Protocol (L2CAP)

Controller
Host-Controller Interface (HCI)
Link Layer (LL)
Physical Layer (PHY)

& 5-1
5.1.1 BLE B3 2

YR (PHY)

RF BURS R

-IZATHE 2.4GHz ISM band
-GFSK I 7720 i SRS )
-40 JiiE 2MHz [ 3818 A B

*3 ANl 1)) R I



*37 AN HIE N H sl S i

LL /2, RF IR, #HI05 0 TAEE standby (MES ). advertising (J7 3% ). scanning
CIEWr /4748, initiating (REIERE) . connected (L&) X LARESTH —Fh. T
PR RIVIHIR A . advertising (7 H#F) AFFEIEH T LIRS (BRI A A,
Pk 1), scanning CIEWT /414 K AT #&IEEE, initiator CRAE N K447 connection
request CEFZIEK) SKAMNT #4, WHR advertiser (J ##) HEIZIEK, WA #E
KRR FH BN CIERDIRES, RRER A master (ML), FEBCEREK
(M 7L N slave CAABILD o

HCl =

{52, 1) host F1 controller $&4—MFRfEALINE D o %2 0] LU AL api SEILER
Z A A D vart. spiv usb R

L2CAP JZ=

TP, AT R, T DAL SO S A .

SM =2

RS, TR RUBF IR o0 A, S 2 A RN A He

ATT JZ

FEVFIR A ) R A — DU s —HURe e B, PR “I@iE”, A8 ATT BB,
JE7R “IBIE” IS RIS, 52BN R s A2 P . FEESZIRAS (LA
ML 531 ATT MRS, W, EPLRS T LUE ATT JIkRS54s, tnl b
T ATT % e AL —FF.

GATT =

WA FAEE H, GATT J1E ATT LI — /2451, w X TAEH ATT RS HESE,
GATT FIE T R B S0 CRyAhA 410 profile) [R145HK), 1F BLE 1, BT profile 53 ik
2 BN B s B ESFR R “HitE, characteristic” AN T3 $2 10 15 5% 2 18] I T A 04 1
fEHR 2B GATT FREFALHE, [V HIFERH profile HEAE T GATT 2, 18 i B AR
i, JATSEH ILE] GATT,

DL B2, Al Bl A lib i, whoMRAtE: MR %, % IME A Sr i oy
OSAL. HAL. Profile. APPS 2534 &It (1) 1 U2 it

5.1.2 I SRR LIRS

SEIER NG

FWEAEHEER, JFHTLLERZ A MHLE &

AN R B

NI

FAULIRAES (Standby): &% AN AEEE, HH HEAIER IR &
I HRIRA (Advertiser): JHEAYE FRIRAS .

FIHRA (Scanner): F IS HIELE) B4
RAEFDRA (nitiator): 2 [ JBE A 15 7% R E &3z

Tk (Master): 1EN & ERLBIHAD KA

M2 (Slave): BN MR IERZ RN HAB K & -



5.1.3 BLE JRZA DA N EREITE

Standby Standby
Advertiser Scanner
Initiator
Slave Master
5.1.4 BLE FI{RERSKLE
BLE PRf R 55
Master Slave s URIE A 53
PR FURR, Tt ok Sl
Fti R L5 G T Er TR
FIHiER FH R Y I i B AL IR G R 4% | ARG RS TE I,
CPORE L AR DL ? AEAS | Weohrut, 25)
Wt )
Pk - 55 B 44 [l -
B (: 18 190 BT (. —RE—%)
R . 281k MR WCaR R, £ | W B—RE—%
7 [F & 18] B B
i . sHEDEI1R | BEEHRE, FUL | . BO—FEH—K
1IE&1E
IR i] SR W ok WER A, SEREPE | VSR T e )
235405 39 ] [ 2 T % (T LU | -
)
P o T i ok IR s N TRe
457730




R e/ AR, SERIE | Lt/
e e S HERC AL, SFRFIAE | oo

5.1.5 BLE | #5344

IR R E AR R IR, AT EATER: . WA RIE AN IR
TR AT DLRL R R e S, Bk 31 N .

TR T DL AR BN R A, T DUATR E .

TR AT DU B R R A, B R IR R

AR IR IAE =AY IR T ik — 1k (37, 38,39)

Advertising Advertising Advertising
packet packet packet
Adv_idx = 37 Adv_idx = 38 Adv_idx = 39
Evtnt Evtnt
started closed
5.1.6 BLE | #%[A] &

J ARG, S PIIR SR SR TR R B NN e TR R, RRE VS B AR 20ms~10.24s 2 [H]
HEMR 2 AR BRI IR IS T 85 AF 77 A — A BENL FRAE I I 1H) (Oms~10ms ), IXANGE g A
FE) T HEI TR, SRR ORE o 22 e 2 2 8] 1 Bcdfa Al A

Advertising Advertising Advertising
Event Event Event
T_advEvent — T_advaeni -
acdvinterval ! advinterval ol
f advﬁaay advDeﬂa?
Advertising
State
entered
5.1.7 BLE T35 FH4

BRG] TT Radio FEULAS L IEWT T & 4%,  IXFERR N — AN 4 1]
AR TR A2 A =AM e i) #miE . 37, 38, 39




FHEM T L (Duty-Cycle), & T-FIHEAI PN [a] =44 .
i TP E S B & AN E R Eriip ilicd
IR O BRI ARSI I )

5.1.8 BLE K iEE

b T4, AT LS REER:, ARSI S AHEAPIREN RS X ET: 4

MBS T BN RIERR )R/, RS RIS ANEROER, MR &S K% N

G K

R RO —E NN SRS TER S, B 0] & A2 1 38 T8 A [A]

ﬁﬂ%ﬁ?ﬁu%ﬁ%? ¥, MDA SENERRES, TS FN Master, 1) 1%
2FR A Slave

5.1.9 BLE £S5 %

T WS, 5 s A A

WG R, —A> 5716 2 [AIFIRENL, = HEEEE AL,

ERAIREG, 1.25ms [A5EL, 7.5ms~4s 2 [A]

BT, 10ms IRFEL, 100ms“‘325 218, WAUKT (1+slavelatency) *Connlinterval
MALVELR, 07499 2 [i], ANfEiHE (SupervisionTimeout/conninterval) -1

5.1.10 BLE £

JI A BB AS # R AEAE AN & R B R A ), B SR ke, i E B S 4R
EMRIRRIEER, AN FARAEEEANPEREE (0~36), AN ESHIE T Pkl
TR A AR e, AERRASEREIN R ), Master 5GK 3%, Slave &7 150us 2 Jafif Hi Al
N, Eﬂﬁi ANERAR A (B, X7 AR B &% (B AME DL 25 38 AR
fERE), IX FRVF PN L2 B AR T TR AT AE FE R FR TG IR I 12

Connection interval Connection interval

da hd
< re

b
L4

Connection event Connection event Connection event

fime



5.1.11 Slave %1k

AR, Slave WIERBATEIE AL, SRVFBEILE SN )

ERESEP Slave VB, & VPRSP B AOE IR B, i, iR
slave B %) master AL HE (B3, master 327 5 K [FIEF2 I 0] Hh 85 52 3%, JI11E slave
BN o PN R IE B S 2 TR F e RIS TR S 1 (B slave Bkt T e 8 H 3% 2

81D FROA A7 R e m] e
M AR ARV B2 0499, {HE AT RN [m] kL 257N 1 32s

Event

Slave Latency = OFF cD;:[L.:m
M S M S M S M S M S
MBS ER — VLB N — “ 607 ST 0IE, BRdERa RIEE R, -
ven
Slave Latency = ON 2::;10
M S M M M M S

ML R R — AL e AT n D3 s 1. BRAE BaE R X 4 S i w .

5.1.12 EES 2

o ReL ) s (T 2
PHBE AR LR REARIZ AT
e A I

REIK A B I a) he

Yo K] b (R A
PR AR o MR REAEIZ 1T



A A

AL ZEAFIN TR

YeAREE 0 W RAA

MBER LLs REAEAT

ML R LR RS Ik B i 46 1) Bl

AL XINIER

A Bl e 6 AR AT B OB MO0 B AT LU REREEAT
AR 26 o2 A I RIoK A AR L e 24 1 e
HLBE A HE S I WCRIK B AR LA 26 1) Bl

5.1.13 2% L%

Master Fll Slave # 0] UL 3= B W %82

— IR AW T, T S Wi 3 B 2 [ N XA B T K

MR Ty B I

IARAB N 508 T e T WA IO G0 2 TR) 1) B KT ) 55

ML R ST TR) s 200K A R R (RIBR 1T 7N R 32s

Slave il master X5 #R4ERFAE H RPN THI 25, 75RO R LI 2
WRIEFGERS, WAESUWNIEEL R, HHMERIERRE, RE#%, HscE Ry
o

5.1.14 ATT ] Client/Server 2244

55 B PR ALAE, &) i X L B

i 55 S L T 4R R 05 3, SRR ESHE Ul e R 55

BER IR S5/ % 7 A, KIS GAP JZ Ly BE#% /4N FIBE#% A1 €, A LL JZ 1) master/slave
it e S

AN Al RERI N AEC) — AN AR G5 S, 1 P B AR AN S AR B

Client ATT Requests or Commands i
> Attribute
Attribute
ATT Responses Attribute

5.1.15 ATT F AttributeTable Example (JB{:FRAH])

Handle, J@MEAEZIZ L
Type, EWIACEAT A%, AL Bluetooth SIG ZrELuka % /7 [ % XIH UUID (LI



g, ME—P, A
Permissions, ALFR, & X T client &5 0] LLVs ) g PRI,  BLACRE e i85 1a) 77 206

Handle Type Permissions Value
39 0x2800 (GATT Service UUID) Read EO:FF (2 bytes)
40 0x2803 (GATT Characteristic UUID) Read 10:29:00:E1:FF (5 bytes)
41 OxFFE1 (Simple Keys state) (none) 00 (1 byte)
42 0x2902 ((g;:f"l';g;ﬁ)r: Sa?éa;cleristic Re\ﬁ(:na;nd 00:00 (2 bytes)

5.1.16 GATT [ Client/Server Z2#4

GATT f85E T profile ZHa A #e T £E 1) 45 1
3 T B 1 B 255 7 5CAN ] client server AT Attribute PR 458 AH ], i 355 76 Services ”
H, H “Characteristic” £/~

Client Server
Service
Requests or Commands Characteristic
> Characteristic
Responses Service
B Characteristic
Characteristic
T Infomation - Selective Disciosure

5.1.17 GATT [{] Profile BIR&EH

N TSEIH PN, profile il H A —/NEE 24> “Services” 41k,

—™ service ELVFL S HENERAEAE. “characteristic values”, (B, fF— N SR AE W 4%
o, IS S MR RIEED

R MR A 7 - ANREE FR B g A, Forp A FE At ) FLARRE P, e 2 IR 55 i A1 25
F L S IR 15 2 )

XA ARG A LLAL A — N AR IR (descriptor 751 ), S H X AN AR & s



Profile
Service Service
| Include Incude
- [}
L] [4]
- 4]
Inciude Incluge
Characteristic Characleristic
Properties Properties
Value Value
Descriptor oo Descriptor
L] L1]
L] o
-] (]
Descriptor Descriptor
- (]
L] o
[ ] W
Characlenstic Characteristic
Properties Properties
Value Valus
Descriptor Descriptor
L] o
L] 1
L] L3
Descriptor Descriptor

5.1.18 GATT Service Example

Service #24fHT handle 39, H 0x2800 KFF/RIXAHL LA E , 1X 4™ 0x2800 /& Bluetooth SIG
HIAH SEH F- e SLI¥), /B GATT Service ) UUID,

Handle 39 Frf& a1 @ PE(E A OXFFEO, XN H P H 3 LL profile W 428 il 45 UUID (IX
HAV & — M7, OxFFEO 1] fE V454 Bluetooth SIG fif )
AR T A G ErE, aiE F— MRS vuib & AL, B0 BRSSPI
(&AL, FEXAEITH, FBEIRSS MG B T AE LS handle 42, PRLHT I
- H AL E M= handle 43



Handle Type Permissions Value
i i EO:FF (2 bytes) \
f 39 0x2800 (GATT Primary Service UUID) Read (OXFFEQ = Simple Keys Service custom UUID)
10:29:00:E1:FF (5 bytes)
40 0x2803 (GATT Characteristic Read (OxFFE1 = Simple Keys Value custorm UUID)
Declaration UUID) (0x0029 = handle 41)
(0Ox10 = characteristic properties: notify only)
’ 00 (1 byte)
41 OxFFE1 (Simple Keys state) (none) (value indicates state of keys)
0x2902 (GATT Client Characteristic Read and U000, byles) e
42 ) (value indicates whether notifications or
Configuration UUID) Write R s
indications are enabled)
. : A1:DD (2 bytes)
43 0x2800 (GATT Primary Service UUID) Read (OXDDAT = Other Service custom UUID)

5.1.19 GATT [{] Characteristic Declaration

Handle 40 s&—/MFEE I 7 B, H 0x2803 >Kf578, X 0x2803 [A] £ tH /& Bluetooth SIG

HIAH IS E R T2 X ), 1Ek GATT Characteristic Declaration [ UUID
FEAEAE ) B A 5 AN RS 10: 29: 00: E1: FF

*OXFFEL1, EUIEFME(EMJE2EA (OXFFEL: 2%)7 [ 2 SFFHE{E I UUID)
*0x0029, X AMEFTIRAFEIAE handle (0x0029=41)

*0x10, R BIXARFE(E I EAERR 0x10: notify only

Handle Type Permissions Value
39 Q2800 (GATT Prmary Service UUID) Scad EQ.FF (2 bytes)
f 10:29:00:E1:FF (5 bytes) \
40 0x2803 (GATT Characteristic Read (OxFFE1 = Simple Keys Value custorm UUID)
Declaration UUID) (Ox0029 = handle 41)
(0x10 = characteristic properties: notify only)
: 00 (1 byte)
41 OxFFE1 (Simple Keys state) (none) (value indicates state of keys)
0x2802 (GATT Client Characteristic Read and D000 (2 bytes) I
42 . (value indicates whether notifications or
Configuration UUID) Write ol e,
. indications are enabled)
- % n ATDDT m;
43 0x2800 (GATT Primary Service UUID) Read (0xDDA1 = Other Service custom UUID)

5.1.20 GATT FJ Characteristic Configuration

FAME R R, W] DL — AN AR RS S
XA T, handle 42 45 T RFAE(E AL & A5 &, 0x2902, IXAME [A A 1 /& Bluetooth SIG

HIAH < B T € X, 1Ek GATT Client Characteristic Configuration ] UUID.
XL EEA RSN, EWE, GATT 2 ) i i) L AR IXAME

T X AME GE DT AT D M 0x0000( Notification off) 2§ 24 0x0001(notification on),
GATT MR 5524 T 4R A 363X AR AEAE R N 21 GATT 2 7 ¥ o



Handle Type Permissions Value

. . , EO:FF (2 bytes)
10:29:00:E1:FF (5 bytes)
40 0x2803 (GATT Characteristic Read (OxFFE1 = Simple Keys Value custom UUID)
Declaration UUID) - (0x0029 = handle 41)
(0x10 = characteristic properties: notify only)
41 OXFFE1 (Simple Keys state) (none) 90 (1 byse) .
L . = 00:00 (2 bytes)
a2 T [C'?):;:- zg’t‘l‘g: SE?E’;‘;C“"”“'C it (value indicates whether notifications or
9 i indications are enabled) ;
43 0x2800 (GATT Primary Service UUID) Read AT:DD (2 byles)

(0xDDA1 = Other Service custom UUID)

5.1.21 GATT [J Client Commands

/S BLE A AL EIERDIRAS &7 Ui A IR 55 i 16 2% I8 A5 7 2

Discover Characteristic by UUID, 822 il 45 i ¥ £ BT BE S AL 1Y BT A ITAC UUID KRS 11 &
Read Characteristic Value, i H#5 &[] handle SRFAEAE .

Write Characteristic Value, #1135 5€ ) handle 54 F(H

BRULZ A8, anSamane i Ge, IS Sa H 3B um i &K H T AIE B
Notification, HE/NRFAEAELME A% B P o i o, MBA B K, I HATFENZ
Indication, HAMFFIFAE MY AIE B8 i, BEA B SR IME DL, (H 27 HoAth B o ik
Z AL IHERAIA -



5.2 TI-BLE WUk & A

Tl BLE Software Solution

T
| Cuer [ ot | o [ ovepones |
| Generic Access Profile J
i Generic Attribute Profile ]
OSAL | Atriowe Protocol || securty Manager |
| Logical Link Control and Adaption Protocol ] Stack
HCI J
Link Layer ]
Physical Layer ]

fE L1, TATFAANA T BLE R, USSR, TSR EHLIE, Ky T
¥ BLE BSUEE L2 iy 4, TN T L/ ZEAH T 4R AL demo, 5220 4ih, 1B 28l
SR TS, PR

BLE £ A2 Bluetooth SIG U (1) — B WML, (£ DU B HARRAIE 2 i, #H
FEAESCRY T, TIV Nordic. CSR %51, Al SIG &AM BLE BRI, BCA B AL
JFR T — B0, If HIXEFEMZE T SIG MR, 55 BLE Bl JXE IS i)
PR, BRSO PR S, AR T R A % E A PSR
BATTHITAREARK ble PMSRIA4H, AEH] T4 BLE PHillEk 1.3.2 iRAS.
HEA VS BRI P TG IR, ERESokE B3R BLE £,

Hpi k% demo 4338

75 TS24I PR B demo F2Jrp,  mf LAY A2k

BRI %

FA b FHRE) demo BJE TIX—38, iilas. ML, BCE AT profile. AN
LRAME S RS2 HAE— Fr cC25ax TS, I8 e PRt dee o WL IC &, XA
i IR B AR AT FE,  Fr LA 2 ble HOREZ I R] B AE 27 201X —2R 1)

demoo

IR WS ALY

G AT B 78 btool ARAFIE B MHLIT SEEG S, A H ¥ usbdongle HLIAIKES 1)
HostTestRelease F£/7 it JE T 58 2K, Ahim#hil#s A1 EHLH /2 7E CcC254x s, MM H
FEJF N Profile 76 73 /b— AN &HAT, NHFETFH profiles it FifF 2N HA M4



CC2540 {5, X—1dfE, f#iH T cC2540USBDongle ) USB AL H 11,

ik demo TFE H s &5 #4)
EACAFTRATT Z AR TF R LRSS 1P/ B B RES , AibfiT2 SimpleBLECentral :ALEE
J¥F1 SimpleBLEPeripheral MALFE T, X P4 > 2 5 18] 5t 2 B A AR 1 1) ble 11Uk demo,
T HTFRATRNE ST Al

L SimpleBLEPeripheral ML #2431l #E X SimpleBLEPeripheral T2 H %, — &1
demo TFEHSEA T =/ H 3%:

. 3. 2\Projects'blelSimpleBLEPeripheral

)’J 54008 )J CC25410B )J Source
‘. ‘. \.

H% [cc2540D8B]

Al M2 ccs40 MO R R, WIE X E AT H X T M
[ SimpleBLEPeripheral.eww] IAR T %,

H% [cc2541D8]

r B W o2 ccs41 ) OJF R M, W AE W s AT % H % T I
[ SimpleBLEPeripheral.eww] IAR L%,

H 3 [Sourcel

SimpleBLEPeripheral MALAHICH] source Y. Zi R A, HF%E souce T
IR SCARRI AT . WiEVER, N source H & N IIYE SR W] DMT R B o AL 52 H
1) demo T F%.

IAR Project 45 #4)
FIFF IAR JE U T &

7E IAR TREF A IR 2 3e -3, 4 App. HAL. LIB %%, ¥ 5-2 Ao, X6y
Je RS TR ZY5ARHS, XA sEElr 20 _BIA BLE PR &E A 2 —— XV Y, REE
SRS T 8 16 R BBCAE [R]— AN SR .



¥~ IAR Embedded Workbench IDE

File Edit View Project Texas Instruments Emulator Tools Window Help
DeHd 5 2@ o M/ YS TP ran BUXS D
D — [ =
|CC254D **ﬁﬁﬁ('('*****ﬁﬁ('('******ﬁﬁ('('*****ﬁﬁﬁ*******ﬁﬁ*******
~
Files fa B _ *i _ .
=2 6 SimpleBLEPeripheral - CC2540 - main (veid)
_EDAPP , . /*% Initiglige hardware */
OSAL_SimpleBLEPeripheral c HAL BORRD_ TNTT() ;
simpleBLEFeripheral.c
F— [ simpleBLE Peripheralh // Initialize board I/0
SimpleBLEFenpheral_Main.c InitBoard( OB COLD ):
CIHAL
H= I INCLUDE /% Initislze the HAL driver #/
Caue HalDriverInit():
CIMF
HECJ0sAL /% Initialize NV system +*/
[OPROFILES osal_snv_init();
COTOOLS
= [ Output /% Initialize LL #/
/% Initiglize the operating system #/
osal_init system();
/* Enable interrupts *#/
HAL ENABLE_ INTEFRUFIS():
/# Final board initialization
TnitBoard( OB_READY ):
#if defined ( POWER_SAVING ) M
I SIITID|EBLEPBII|:IHB[EI| F[] D[El]:n'l AR T b rillxl-_lnvr-i na 'DIJ'DI‘I]ZD RATTRFDV = [i]
k4
hMessages :I
[He 1 3]
IE:‘l.'I'I‘I.BLE—CCZS‘}x—l.S. 2\Projects'ble\SimpleBLEPeripheral\Source \SimpleBLEPe Errars 0, Warnings 0 B

K 5-2

T EE B WA T

Configuration %1%

Configuration SRVF[Rl—AN IAR TAER[ DI ZEEE, HWE AR IT R AR A & A
[ R 2 BB SO, A8 AN [R) A2 it 2% R ) €C2540 5 ZEAN[R] 1R P9 A4 TIC B 55

workspace ] H7513&

IRZH P Wet, CaBHt hal_led.c 3XMF, T HER9IERES 7, lod EEIEA WK,
JRIEAR AT REHAE X L, R TR .

CC254xDK-MINI Keyfob

MAF ENAZE K, XAECE RN S 2 keyfob FF AR I, TMAE SmartRF JF
KMo WIEEAE Option )% FALFE LS T HAL_LCD=TURE, [AIFERAS B XH
CC254x

IXANBC BT V)2 SmartRF -5 I &M (£47% SmartRF I SmartRF-BB)

oAb iC &

HAMRIA LS (CFRAEH 185 F 430 /& 256K Flash FitAS)

Files 1) SR 433



XA AL B2, XSO A AE IAR I RS E R, A
WiAE I

FE4H [APP]
5 H P ) e, Wk e LE G HT Souce SCHFIE A SCAE
B4 [HAL)

MRTHCE AL hal EHIIKE SO LRAnERJE 1 Ied R3], led BRENEE .
BE41 [INCLUDE]

ble JiEJZ 4 LL lib FEMITEFLME, include H 3% FA2ELE1 lib FEXTN )3k S0
B4 [us)

YRTECE TR lib PR, TR T 24N lib

FE4] [OSAL]

BERGMSR)Z, NHZMgmFEILRLZE osal, ArE A IE 1 osal HIHES -,
4 [PROFILES]

AT B BT 26 profile FR4 35 AH 2% 304

BE4H [TooLS )

TRERCE, IEAEMEEM, Sl demo TFE.

BLE Ptk AT AR

A VURR 2 AR B IT A5 3 AT e ? T W 5-2 H, 7R App XXHERTHEA
SimpleBLEPeripheral_Main.c 3Cf, 7% 3044 AT AR main()BR 2, X a2 APk
PIANE AG BE A R BT AR AT !

A main() e 2T MRS TAE, main RREURALANT



00074: int MAIN (voig)

FFFFF

00076: /* Initialize hardware */
00077:  HAL BOARD INIT();

00079: // Inmitialize board I/O
ThhEnE InitBGaI‘d |:: DB_COLD ] H

U .

FFFFF

/* Initialze the HAL driver */
HalDriverInit() ;

00085+ /* Initialize NV system */
0008¢&: osal snv init();

TR

00088: /% Initialize LL */

000%0: /* Initialize the operating system */
00091: osal init system():;

00053: /* Enable interrupts */
a0054: HAT, ENABLE INTERRUPTS () ;

______

FFFFF

00096 // Final board initialization
00097: InitBoard( OE_READY |}

ST 0.

0009%:  #if defined ( POWER_SAVING )
00100: osal pwrmgr device( PWRMGR BATTERY );

00101: #endif

ey

00103: /* Btart QSAL */
00104 - csal_start_systeml[]l ; // No Return from here

rrrrr

S L .

FFFFF

00106 - return 0;

nnaTnT- 1

£ mian() BR £ H TR 2 A SCE P R £, ER T DL A S S, E TR
osal_start_system()ERI %L, {5102 FIF 1) R ECER & N AR A DA R SRR IEAT I 44k, B
F M osal_start_system()ER %, AN BLE Thiltk A S 2 EIEMEITERK T, B4
osal_start_system() RS WK BLE PR ISR ? T IR b4 T IX 58 73 P 25 1)
.

5.3 BLE Bp A% OSAL A48

BLE PHMAREL T T BLE PSR LA DI RE, X LT HE L LAk 2 1) % S BT
h TR T IR AR, (HLSEN zigbee PR ITLAM A T OSAL), BLE WiSCH: 0
AT SRR RO IE R LR (R R %), 5k OSALURAE RZEM%Z . Operating
System Abstraction Layer).

ETHEN N X R AR R GRS R Kbk, (H2& BLE PSR B N ik M A R 4
IRFATARL, B HAR B LA /NSRS, SR PR AE AR HEAS OSAL 1) T AR IR B .



OSAL (Operating System Abstraction Layer), BI#:/E R4l % )2, W PRAE OSAL We?
MR G R ERERE RS A G, HE A2 3 E “Hh% )2 We? 1r BLE Phillkk
i, OSAL F A AA/EWE? T RT3k [l #4718

5.3.1 OSAL & FARE

FEVHIEZ BT, SN FEAE R G R4 FERb AN

PAE RS (OS) ZEAAREUWI T .

O%EYH( Resource)(TAAT45 BT H I SEARER T AR O W55, an—AMAE s, B4l 45
PR o

@4LZE B ( Shared Resource) 3 /b m] LIRS PR AT 554 FH I SR AR A L2880, AT
By 1 BB R, AT AR L B, AR SR I i R

OfF%(Task) -ME%, NFRPE—NERRE, 2R HPATIER, EEE5H
Pt e, AIRLAK PU AR TS . ATV, T8 ) UL ] At o h %
MMES, BTSSP SE R ThfE, RN @ e, #HE B CPU %
(Eee FHERE ] o — JBORAT 55 v I — A BRI IR

@ZATL%121T (Muti-task Running) 3£fr B HAEH—AMESAEIZIT, {HE CPU
AT DA AT 4518 B SR 2 TS BT, AT S A THE 2 (I TR], ) A 2
TUJE, s T U, BT RMES AT AR, il 10ms, Bk, fE5%
DIFARIN S, IXHIE R T 2 AE5 R EiTr “154%7.

OW( Kermne)fEZ AL RGET, WM TUEHSMES, FEORE: IRAMES
SYc CPU I R)s A4S AE: FATUTACRIEAS . PAZIRAL I IEA ) A IR 45 FE AT 45 D)
o A PAZ AT LKL N RGN FE P et 77k, B W R AL AT 55 D1 4 Dy g
A K R AR 50 AN R AT 45K S B

®H.JF( Mutual Exclusion) 2 1T 5% (M) 8 5 S ] 5, 3 (R 7 2 2 A8 P S S 50l 4544

ST HLERSE, AT #B A — IR hE 23 18] R, A R = i 5 &5 4 e 35 4 =)

W, FRER. ZPX . BARIL IR G TR A, AR A 2R UE XS S

SERI S ERE A M, DB IR AR AR D .

PRI LR 7V 2

* 3%':':'[1%,

o 25 EAT45 U

- MG &.

o, fF BLE Wik N IRIRAE R GE, 48 T 7 i 2 e v K .

@i K BAFI( Message Queue) i J2 MBI FAT-45 Il A2 i J8., 305 LS54T 45 1] [R] 20 11
fF . I WS HE RS AR5 a3 v W IR &5 R — 40T BN TH A B, SR
HABAT S5 7] LU N AZ 3R 1 AR 45 A TH ELAF R SRR T+ B CITE R i T FRARAL I8
SN N o (U t=d [ M EP SN HE =5 o

7F BLE Wik, OSAL FERAt U R I Rg.

 ARSEM S WG S B

AL HF:

o T AL

o« fEfifos o A B



5.3.2 OSAL iIZ4THLHE

Wik 5-1 T M BRI T BLE B I4EHE, (HIF5AT OSAL [HER1E. BLE thillkks
ZgBee WX Z [A| HEANRE 2 A2 255 . BLE PSR N AN & BLE BhisC i ARSI .

7E BLE #IpiHh ] AR I OSAL [P 5L “H3J5 7, ESET BLE PR 1IN H A7 I
RagRE, AP R RFESEEUN H E R I R R AT . K2 EE 2 2] FIRE) GATT, LA
KT P E, B2 8T B PAT LT 45, B, 77 2 — LR SE BT 45 (1 D)4t
AP A H R, IX50/2E OSAL F= Az AR I o
R, M EHE 8 m] UG R 4518 : OSAL st —Fh L2 55B 1T I R G A
53 FEHLH o

OSAL SFRUEINHERAE RGIEEH — 2 X A1, OSAL SEIL T RAUBAE RS FELL T RE,
B, AR5 U4k Fefit T A7 BRI RESE, {H OSAL JHFANRERK A BLIE & X HE RS .
N THRSGT OSAL IS AT LI, 1R [ — 5 28 4 SEibfd i = B AL si e e el
YEZS ) T I App SCEEYE, wTBAEBIDYASSCLE, 433 )& OSAL_SimpleBLEPeripheral.c,
simpleBLEPeripheral.c, simpleBLEPeripheral.h , SimpleBLEPeripheral_Main.c J&NFE 7T
SEHL ) DI RE R EL & 7E X PUAN RS
$T T simpleBLEPeripheral.c 3CF, 1] LG 2 AN LR E L 1) B 25 SimpleBLEPeripheral_Init
F1 SimpleBLEPeripheral_ProcessEvent, SimpleBLEPeripheral_Init &1 55 4] UG 4k R 20,
SimpleBLEPeripheral_ProcessEvent & ' R IAES5 R4,  TARE o 2 AW R, 4R
Ja AT AH RN (R A Ab BT A
I, FEAEFMESS 1) B TR) A B S G e B SR kD R R W 2

BLE W RAIMI Tk @ — DR, RPN I H], A7 —A
PR, PRAFREMNMESS BRI ML, SR SR IX PR gk RS ST FERO NV O R, e — I TR) & A
I, A PR, FREBN N AT S5 R £ FRED , S8 5 1t pR 2R S, R E RN AT .
WK, ¥ osal &5 ERMFE A — DN RIGH T LA R E R, 58 osal SR
AT55 BRI init pRZEL, 110 SimpleBLEPeripheral_Init (), #IIGALEE R G, TFURHEANAT 55K
BEH, RS, HAREAMES R PAT R, 1 ZE IS — A task event 11
B R S W IR 7 B AT AT 55 BR 2

7E OSAL_RUN H, 3l /& osal_run_system() BRI £, REAG IR HT#B 2 JIT tasksEvents,
osal_run_system()BR Z R U R -



=)

2: void CEEUMITHERRGEN] ( void )

{

=)

[==)

uint8 idx = 0;

[

osalTimeUpdate () ;
Hal ProcessPoll();

oo

=)

1
1
1
1
1
1
1
01 do {
01 if (tasksEvents[idx]) // Task is highest priority that is ready.
01 {
01 break;
01 }-
01 ! while (++idz < taskscnt);
bilvoo
01066: if (idx < tasksCnt)
01067: {
01068: uintlée events;
01069: halIntState t intstate;
uiuiiu
01071: HAL ENTER CRITICAT SECTION(lntQtate),
01072: events = tasksEvents[ldx],
01073: tasksEvents[idxz] = 0; // Clear the Events for this task.
01074: HHL_EKII_CRITICAL_SECTION(intState];
ol -
01076: activeTaskID = idx;
01077: events = (tasksArr([idxz]) ( idx, events );
010 activeTaskID = TASEK NO_TASE;

= O

ey

=
oW

s

o

HAL ENTER CRITICAL SECTION(:LntQtate] ;

[==)

s

o

]
=]

osal task yield():;

[==)
[

}
#endif
} ? end ozal run system ?

TR LI ORI ORE S T KR, R,

[
o

8
g81: tasksEvents[ldx] |= ewvents:; // Add back unprocessed events to the o
01082: HAL EXIT CRITICAL SECTION (intState);
01083:  } I n
01084: #if defined( POWER_SAVING )
01085: else // Complete pass through all task events with no activity?
01086: {
01087: osal pwrmgr powerconserve(); // Put the processor/system into sleesp
01088:  } N N
0108%: #endif
01090:
01091: /* Yield in case cooperative scheduling is being used. */
010%2: #if defined (configUSE PREEMPTION) && (configUSE PREEMPTION == 0)
01093: {
1054:
1055:
10596
1097:

=)
=]



Osal run

b A
h (£
FHi Time .
ik 7 ) A osal TimeUpdate()
i) ) ™ Hal ProcessPoll()
taskEvents Huint16 2
FRUMER. 16 I B ek task T
fir, Pt b~ tasks | tasksEvents /2 7517 _ - . .
EEallietr [ TR »<_If{tasksEvents[idx]) it
M

HE
A 4
T tasks i HE 45
HEE b, A _| HAL _ENTER CRITIC
SR T " AL SECTION
Y
tasks Arr 2k 2 BOR B, BT e R ided 5] S HE
W H A (e e B, EL W e B i 1 _ | events=(tasks Arr|idx])(i
AEH: idx, events 7 dx.events)
v

JE4 T 45 1 HAL_EXIT_CRITICAL

) _SECTION

0S8 ftasks{E-4 Ffik
Hib i —AT 4,
{5 5 Masks 2=

i LK CPU ] \_/_\

Y

DRAT 1) A BE vy
ft

Fy

Y

tasksEvents[idx]=events

FALATR, M LRI T, USRS AR 2250, R TS A
LR BLE R B T 30 K5 5 4 T B BLE LB osal — FLE)
CURIN meu I, R, RTIRIIUE, A R 0T L BB CARTS, 520
BLRIR




Board init,
Tasks' init()

osal_run_system()

Set events for timed out timers
n=0

Task n++
has events

Calltask n's
ProcessEvent CB

Schedule wakeup.
Sleep.

OSAL task loop

5.3.3 OSAL Y4 2 BA %l

YHAEH B\ S 2 i /5 B — T B S A Xl

FA RN S ZPAT I LRI 55, MR G4 T — N, OSAL ¥ XA
FATALEBLE DY TS5 5 AF55 A ReAT — M AH I A G R S0 A PR e 2 25 40 D o

T LA R AR I, SOPEREE — SE B nE B A, e EHL GATT Halie 3%k
WG, 7=k GATT_MSG_EVENT VL, (H AT S5 1 Ab 3 R £57e b 35X A S5 (1) i
fiz, i Ty 245 2 P e 20 i B

DRI, XAt 7 2R A R B e il ANV L, R R AR B L AA, SRS
44 B R B gl T LLAE ] osal_msg_receive, MIH EBAF S EHZHE B a0 RS AT LA
M B BAF A3 — N .
pMsg = osal_msg_receive( simpleBLETaskld ))
OSAL 44 17— MR BAF, B AN B S BB B AN BB S 2%, RSl 2
FF G, T UATE R AFI R BUE T E SRR, AR5 A A B RR EE A T A Y. (1Y) Ak
FRRPAT

5.3.4 OSAL ¥R F5%

FEAEH BLE WS BEAT N AR FF A, anel 6 N RS e S ds i — AN BT T 55
FTJF OSAL_SimpleBLEPeripheral.c SCff, 1] LA ENE0A taskArr[JF1 K 2] osallnitTasks() .
taskArr U H AT T AT 55 s Bde s, XA — M0 E, REgRE, 58
FARL, Ik A T DA AR S A, i e R B R T s T CAUR F A e, B Rl
BR A e 18 0 pR R R



const pTaskEventHandlerFn tasksArr([] =
{

LL. ProcessEvent,

Hal_ProcessEvent,
: HCTI ProcessEvent,
1G: #if defined ( OSAL CBTIMER NUM TASEKES )
0: OSAL CBTIMER PROCESS EVENT( osal CbhTimerProcessEvent ),
1: #endif
L2CAP ProcessEvent,
GﬁP_ProcessEvent,
GATT ProcessEvent,
SM_ErocessEvent,
GAPCentralRole ProcessEvent,
GﬁPBondMgr_ErocessEvent,
GATTServApp ProcessEvent,
SimpleBLECentral ProcessEvent

osallnitTasks PR#E osal AR HIAEACRREL, A AR S5 AT AR 40 TARERAEIX B
e IF HEGREMES B —MESS id, Bl taskiD.

BRI, SIS, Rl 2 S A B A

< BESS I EE AL R 2

« SHTAE S5 (RN TA) Ab 2 e 4

%140 SimpleBLEPeripheral [¥] SimpleBLEPeripheral_Init() £/l
SimpleBLEPeripheral_ProcessEvent().

5.3.5 OSAL W 420

Osal FEfIL T 35 HgmFE42 11 API EREI, FRATTLFR2E T % AP ANl 18 F wlt il L2 3 osal
RKT S, osal $&4ET 8 ANJTIHIN api

< o EVE B

< AE55 IR

o I TR A BE

o R B

< AR E B

* VﬂX?%?ﬁﬁ;

o PR B

< A5 R INAFE L

T, GRHGH S SL R api EAT DR

HEEH api.

Osal_msg_allocate() A8 B BC S A- 0], ez )q, WLBARHEE, Risd
osal_msg_sned ()l B ik 25, AR JEAT55 A b 1t osal_msg_reveive() B WS T
HOME, 303, &G osal_msg deallocate() RS &% 1 Osal_msg_allocate()
53 B R N A7 25 ]



5.3.5.1 {£4[FF api

IR TTFENT R G B — AR, 8 osal_set_event(), 1 H JG L B = A — A A,
3 osal FIRPEFANS, Lo AW B AN HAE, ARG I F AR R AT 45 s B B A
W RAR S — B TRE G B — AN, B U, FRTGFEERS 5 MRS &) — K gpio IR
A, XWETEE osal_start_timerEx KA — A asFiE, Mie R EEAE,
SRR AN O T — AN eErddith, PSR EE T, ATRE
F5H) gpio ARA, Al LLA osal_stop_timerEx()>R {5 1 C.& JE Bl K & I 25

5.3.5.2 NFEH api

FLRHLI AR B IRIE A PR, cc254x A 8K 1) ram, osal $&HE T —Fh “HES
WAFI” IR, T s RGOS AT I TR T — /N R ORI AL, ARG Pt —ubd;
Fe P, AP R WA EE, AL api BUS —Le 17, SERIH 5
2, AETEZXAN WA, RS NAER api, BEBOLET S I NAE, XFE
B NFEEES T T AR AE A 0] HESEFRATFANARAL, ~P I dm AR I I, G5 IR
WAL= MR, HSXAN R R IFARMCKB R —EHAMA, XFEE TR,
A RAS B iz, 5 N A e A5 FH 3350 0 1) 25 1)
osal_mem_alloc()HI R N AE, Hsez)a, i osal_mem_free BN A7

5.3.5.3 EEH R NFEHE,

R —ADN TR, Baf S8 FEER AR, AT, A8 AR/ HLA
[i4E— eeprom WAL i2c ¥ RAHES S, {E 2530 B, osal #&4t T N flash
PIAFAg B 1. Tl Y X ez 0, sl DA R A 240 T
BATE e T N BRI A — AN ME— 1 item ARiR, FHRIX ALK C&RAFIN
BT item xR, ARG osal_nv_write()BREUE NS HL, 55 BT EE IS5 AT LLJA
osal_nv_read ()21 _E— IR RAFIFE

5.3.6 OSAL 1§ FJa. 4 447

LEIX—T, FATTo AR oA N R A OSAL 2= 1 P e 5 WL IRIYE 1 o34, e
Tk LNk RIgs .

L SimpleBLEPeripheral 4315, — & 7 SfAE ) B s B, o8 o Bk ik
kP



5.3.6.1 F P E4R B3Rk

7t Z-Stack PRI I P AR, b TSR e i Shag, B TAEH REc 4o, H
FrEE ] PR AR AR . P B AN GPIo RPIRES, B
FRES— BN AR GE — A A5, #R TR E R e

7F SimpleBLEPeripheral H, i W1 H F F44:

JSf Bimple BLE FPeripheral Task Events

$define SBP START DEVICE EVT 0x0001
#define SBPF PERIODIC EVT 00002
fdefine SBF _ADV IN CONNECTION EVT 0x0004

BEANME 55 R BB IXAT: (1 X
l.:inc16 SimpleBLEPeripheral_ProcessEvent wincs task g,

if { events & 5Y5 EVENT M3G )

uints *pM=g:;
// return unprocessed events
retorn (events ~ 5Y¥Y5 EVENT MS3G):

}
if ( events & SEP_START DEVICE EVT )

retorn ( events ™ S5EP START DEVICE EVT )

¥

}
ff Discard unknown events
retorn 0;

} ? end SimpleBLEPeripheral FrocessEvent

BE—A if B AN — A EVENT FF. 1 5CA BRI/ SYS_EVENT_MSG R4t B
o HUGEH P A WFHLE, dR, BMES R BERIR R A —ANF GEREA if
tHF) return), LR A IRAL TR SE T SYS_EVENT_MSG F{h2x H P return. RJGUHER
— IR OSAL J2AT- 251 B B AT 55 I P AL EE A P 15 2 SCI¥) SBP_START_DEVICE_EVT, Wit
I IE 4 Xk BT — A SYS_EVENT_MSG & 45 B 31, 5 4 % 4k 22 58 &b 73
SYS_EVENT_MSG, FLEI75 N % A 2 LA BIAT 45 A e .

FEO B N AZ I T — AR, XA if MESE AL BEFLE), it FrECgk
TASRAEE, AL A AR R L Wi ?

FeAl14E 54k SBP_START _DEVICE_EVT -1 fE 50 .

7t SimpleBLEPeripheral_Init L5 W AL R AL 45 AL IS B T %4k

g simpleBLEPeripheral_Init{jetea s ey e

zimplsBLFPeripheral TaskID = task id;

ooo



ff Betup a delaved profile startup
osal set event( simpleBLEPeripheral TaskID, 3EF 3TRRT DEVICE EVT )

osal_set_event() R EUEF AR, 480 1 & FHE R E N 2S5 1D, A
SHOERNE 1D, T RS S L2 R R S EAE, BEEAEZAT 5 R
2P 3] SBP_START_DEVICE_EVT ZFAf, HEMHEAN RS AT

INN SRl S EE START DEVICE EVIpE

ff Start the Device
VOID GAPRole StartDevice| fisimpleBLEPeripheral FPeripherallBs |

ff Brtart Bond Manager
VOID GAPBondMgr Register( &simpleBLFPeripheral BondMgrlBs | ;

S Bet timer for first periocdic event
os2al start timerEx( simpleBLFEPeripheral TaskID, SBF PERTODIC EVT,

retarn | events "~ 5BP START DEVICE EVT ):

XPZFAAE B AR AN, SER P YE . R, @SB — Ik Em, A
EFE -9

% T osal_set_event il osal_start_timerEx PREEAAM T4, BT 5 S20K) SCRY
FER BB VR () 3R, AT A OSAL ZifR it T - OSAL SEEL 415 AT 1R [H
P

5.3.6.2 MSG 7§ B K ik 5k

7E SimpleBLEPeripheral 1155 #) 44t bR 50 P A X FE— 454015 :

// Register for all key events — This app will handle all key events
RegisterForKeys | simpleBLEPeripheral TaskID |:

XA REOK H OnBoard.c Y5 A4 H

vo188: winte RegisterForKeys  wincs task ia )
00189: {

00150: /f Bllow only the first task

00191: if { registeredKeysTaskID == NO TRSE ID )
00152 {

00153 registeredKeysTaskID = task id;

00154 return { true );

10195: 1

J01%6: else

Q0197 : return ( false );

00198: }

[ — A R IR AE A RS 10, MWARES R UG, RSN ] e 4L
AT 55 A BE BRI M BIHZ B IR ST o ISIXAN 4 Jmy A8 A ] I {3l ] e 2

AR HIBCN X0, 76 main.c WIAAA0 IR W~ AQR



Source Insight - [ZMain.c {projects\zstackizmain\tiZ530db)]

Options  View Window Help
X EBEB O HRAR Ny P es38 MO0
00079: int MAIN( void )

{
/{ Turn off interrupts

osa;_inp_disable{ INTS ALL };

: /{4 Initialization for board related stuff =such as LEDs
5: HAL BOARD INIT(};
e

[ T e R e Y

sl -]
[EE

o0
o0

: // Make sure supply veoltage is high enough to run
00088 : zmain wdd check();

/4 Initialize beoard I/O

EESEERNE ( 0=_como ) ;

// Initialze HAL drivers
HalDriverInit () ;

PR S B R .

00124: voia INItBoard wincs 1eve1 )

[

DWW WD W
T R

[
[ e

=]
=]

[
(==
(==

00125: {

00126: if { level == OB _COLD )

00127: |

00128: // ILR does not zero-out this byte below the XSTACE.
00125: *{uint8 *)0x0 = 0;

00130: {/ Interrupts off

00131: ogal int disable( INTS_RALL );

00132: // Check for Brown-oOut reset

00133: ChkReset () :

00134: }

00135: else // !0B COLD

00136: |

00137 f* Initialize Fey stuff */

00138: HalReyConfiqg (HAL FEY INTERRUPT DISABLE, OnBoard KeyCallback);
00139: }

00140: }

ZREE I HalKeyConfig 2 VRN T — /%4 M iK%k OnBoard_KeyCallback, 4%
F HalKeyConfig PRS2 .

B IR BRI R A e R LS T T R BRI PR R A R B R A
TEA R A R AP,



00320 uintd keys = 0;
00321:
00322:  if ((HAL REY JOY MOVE PORT & HAL EEY JOY MOVE BIT)) /*
00323: {
00324: key=s = halGetJoyReyInput();
00325: }
00326
00327 f/* If interrupts are not enabled, previous key =tatus an
00328: * are compared to find out if a key ha=s changed status.
0032%9: i
00330: if (!Hal KeyIntEnable]
{
if (keys == halKeySavedKeys)
{
/* Exit - =ince no keys have changed */
return;

}

/* Btore the current keys for comparation next time */
halKeysavedKeys = keys;
1

00340: el=ze
00341: {
00342: /* Fey interrupt handled here */
00343: }
00345: if (HAL PUSH BUTTONIL () )

¢ {

7 keys |= HAL EEY SW_6;

8 }
00350: /* Invoke Callback if new keys were depressed */
003351: if (keys E& {pHElKEyProcessFuﬂctiOH}]
00332: {
00353: (pHalKeyProcessFunction) (keys, HAL FEY STATE NORMRL) ;
00354: ;
00355: } ? end HalEeyPoll ?

(R 3f8] bR 5 1 — N B 5 AU 2 o] DARR S R — 2, 1 HISA — s s o R & 7
3, FEIX BURJZ s A ek O — S e R e, AR RARI AL, IR R A P %
BREEORG T BE, BENHY, AT REER AR AN S EL 1 keys HUANTE W
MEEPIET T .

FATTHE 2RI A ) OnBoard_KeyCallback [Pl %kt , iZnl i F i an T



00243: |

D0244: uint8 shift;

00245: (void) state;

00247 : shift = (keys & HAL REY SW_&) 7 true : false;
00249: if OnBoard SendReys( keys, shift ) != ZSuccesas )
00250 {

00251: /{ Process SW1l here

00252: if ( keys & HAL EEY SW 1 ) // Switch I
00253: {

00254: }

00255: /{ Process SW2 here

00256: if ( keys & HAL EEY SW 2 )} // Svitch 2
00257 : {

00258: }

00259: /{ Process SW3 here

00260: if ( keys & HAL REY SW 3 )} // Svitch 3
00261: {

00262« }

00263: /{ Process SW4 here

00264: if ( keys & HAL REY SW 4 )} // Switch 4
00265: {

00Zee: }

00267 : // Process SWS here

O0Z2E8: if ( keys & HAL REY SW 5 ) // Switch &
00269: I - T

00270: }

00271« // Process SWE here

00272: if ( keys & HAL REY SW 6 ) // Switch &
00273: {

00274: }

00275: } # end if OnBoard SE:dYE s lkeys... 7

end OnBoard Eey i callback

[ } 2

xuéﬁlhi‘“%ﬁﬁT%@.@J OnBoard _SendKeys()BRFH., Wi 4 7PNV iZAERE T
K, NiZsE AL TR E . RARE M T osal_msg_send Kik T —MHE, FHAEH
SN T W R FH A KEY_CHANGE, $Z8E(E, FUIRZAS, BB 0 M L8,
55 A% BIE S — R M B IR 45 i AT 45 R 0 25

00212 keyChange t *msgPtr;

00214: if | registeredKeysTaskID != NO T&SE ID )

00215: {

00216: // Send the addres=s to the task

00217 : msgPt (keyChange_t *)osal_msg_;llocate( sizeof{keychange_t) ) ;

sgPtr—>hdr.event = EEY CHRNGE;
00221 msgPtr->state = state; N
00222: msgPtr->keys = keys;
00223
00224: osal msg send|( registeredKeysTaskID, (uint8 *)msgPtr
00225: 1 -
O0226: return ( ZSuccess );
00227: } ;EHH-TT&%EHE%H’J{E%ID
00228: elze
00229: return ( ZFailure );
00230: 1 ? end OnBoard SendRevs ?

55 X |A2] T SimpleBLEPeripheral 145 BRELH o B2 FH 7 44 7 WA H2 8, G g 1
LA R HAF SYS_EVENT_MSG AL, %t kT, M4l osal_msg_send
RAL I B2 LAY SYS_EVENT_MSG e ? IXAMELIR], FAl PRAE T — 15 il



szatic void SiMpleBLEPeripheral ProcessOSALMsg( c=:1 =
’ switch ([ pM=g-event )

#if defined| CC2540 MINIDE )
LEEWEEY CHANGER
5impleBLEPeripheral_HandleREys( {ikey:tange_t *)pM=g) —->=3tate,
break;
gendif s/ #1f defined| CC25£0 MINIDE )

defanlt:
Jf do nothing
break;
¥
¥

7t SimpleBLEPeripheral H', X HZHEMMIRN W1TR: joystick left(SW2) i & ) & 117 it A
KA

if | keys & HAL KEY SW 2 )

5K EKEeys |= 5K EEY RIGHT:

ff if device i=s not in a connection, pressing the right key should toggle
ff advertising on and off
if{ gapProfileState !'= GAPROLE CONNECTED )

uint? current adv enabled status;
uintf new adv enabled statms;

JS/Find the current GAF advertisement status
GAFRole GetParameter( GAPRCLE ADVERT ENABLED, &current adv_enakbled status )

if({ current_ adv_enabled status == FALSE )
new adv enabled status = TRUE;

H

el=se
new adv enabled status = FALSE;

}

//change the GAF advertisement status to opposite of current status
GAPRGle_SetParameter{ GAPRCLE ADVERT ENABLED, sizeof( uint& ), &new_adv_ena

LB, A2 R AR RN B R T B 12 DRI WA 1) B 1) 4
THE R AL B R, P SHACRS LU B B — ot URERR B e IR E, 20oRA
Fig#ire Osal J2 AL TR Z ARR o (g RENLE], (A A B 4F I 5E 5T

5.3.6.3 XKIEFMEW B E XK MSG H &

JASHAALEE ' E 2 [ EVENT S0 LU TR H . 25 2 BRAR 1P, IS4 o] R 36 iz i
P A U R 2 b st B 7 AN, R A IR R,
) e A A 4T85 osal_msg_send KIEHIH B2 HHILAE SYS_EVENT_MSG Hle? aniist
AU B RS R 38 NAZANTE T % i) R B 4, B osal_msg_send ()R ELIE B bl
(PR3, 1% pR RT3 1) H BRATE 45 5138 RS — 1> message ready event S, Frllacih



LA SYS_EVENT_MSG H o 7EER— 11 HH RS = AN a8 Ff iR IX A 1) 8

O0ATE = ,f******WWWW##WWWWW***WWW****#**********WW###WWWWW#*WWW*****WW*********

00476: * @fn osal m=g_send

Bbhrief

This function is called by a task to =s=end a command message to
another task or processing element. The sending task field must
refer to a wvalid task, since the task ID will be used

for the response message. Thiz function will al=c set a messages

ready event in the destination tasks event list.

Eparam uint8 len - length of data in message

£+ F F £ F £ F F £ £ £ F ¥ F

Breturn SUCCESS, INVALID TASE, INVALID MSG POINTER
“/

{
if ( msg ptr == NULL }
return ( INVALID M3G POINTER );

if [ Aestination tazl >»= t+ackamnt )

%B AT IR ™ B R SRR R e 2

Bparam uintf destination task - Send msg to? Task ID
Bparam uintd *msg_ptr - pointer to new message buffer

uint8 053' msg Send uint8 destination task, uinti msg ptr )]

7t ComDef.h Sk3CPEr 5 T e R A B B 27558 X, ARJGAEMT N T — &
HIXFE I RACHD : OSAL RS SR B 45 H T H #2 )% 1 IDs FI1 EVENTSs, 24 OXEO~OxFC.

zdefine SRS L s 0xE5000 // A message is waiting ewvent

B e S S S L e s

* 53lobal Generic System Messages
5

zdefine KEY_CHANGE 0xZ0 /) Key Events

@SAL Systemn Message IDs/ Events Reserved for applications (user applicatiu@

0xEQ 7 OxFC

X i, R T AN S5 R A TR W Bt A, AE R4S e
il 42 R R B et BB LU P 58 e REEIEAE . R AR 5 28 B e SO P i &

CIIYE =Vl S (e

7E xxxApp.h H1 75 LH P MSG 11 &, “f%ﬁﬁ%ﬁ?@lﬂj OXEO~0XFC

1 osal_msg_allocate BRI @l E i £ ik (19 5L 1 45 R4 A 25 1], 451 G KEY_CHANGE ¥ 5.«

msgPtr = (keyChangs t *)[EECEESGEl allocate]l sizeof{heychange_:} )

TH 789 LSS /AR R b3, 51140 KEY_CHANGE

msgPtr->hdr.event = KEY CHANGE;
ms;?:r—>sta te = state;
msgPtr->keys = keys;

i osal_msg_send PR HARMTSS 1D KIZ 1% E

osal_msg_sencl( registeredKeysTaskID, (uint8 *)m

3
1]
[19]
o
ct
H



B Ja AE H AR5 BT 55 A0 B bk b 0 AL I AT 78 7 8

MSGpkt = (afIncomingMSGPacket t *)osal msg receive( Sampledpp Ta
while { MSGpkt )

{

switch ( MSGpkt—>*hdr.event )
{
{f Beceived when a key i=s pre=s=zed
caze EEY CHLANGE:
Samplelpp Handleﬁeys{ ({keyChange t *)MSGpkt)->state, ((ke
break; _

caze USRE_M3G:
Ffdo something here
brealk;

I, NiZseae k4 3] 7 EVENT 5 MSG T & 1 5.
EVNET JH T [f 4145 sk Bk it a2, 1 MSG I TN 5] AT 45 ek B i i 2 o

5.4 BEfFfh5 = HAL

4 G 2 R P AR F AR 45 11 ANES SOR 2 BRI 12, N R P $e it 1n)
GPIO. UART. ADC “5ffiffe 1, AdH P al LS+ N R T K
T 5 2 SO H 5%
R AE % 2 S0 H 3035 HAL BREh AT HAL AHDCISL S0, hal SCHEAEE =AM AN
MHZXZ T, WrE:
Files fn O
B SimpleBLEC .. v
—E [ JAFF

“B CIHAL
[ Cammon
(dlnclude

N[ Target
LB
CAMPI
C10SAL
CIPROFILES
CITOOLS
=1 [ Clutput
[ SirnpleB...
[ SimpleB...
L— B SimpleB...

Common

SCA A B PSR R A R A B BAH SCHC & S F, b hal_drivers.c CHFRE T
IXENHIUAA AR FAF A FRHLH,  FEARE T =A%l
Hal_init()ft FH osalTaskAdd ¥4, CAEFE osal HHyEM hal [1IKE)]
halDriverlnit()fth 11 main() B8 0 F ORI EEFR I S)), 15238 A) DA B 2 75 AR X LS n ki
AR IR, T IR L4 TAE S Eh SR IT RIZAT I 58 hal_ProcessEvent()iX
A RRBH R AL EE osal T hal AHICIIKB I H], W4, led. led. BENSLE . PRHR & I



farey
~J o

Include
AL hal 383 hal AHICSCHFRSK SO, WSCHE A RER & SCHFRIAERT -
*

= (I HAL

CICoarmman
| clude ] ]
— 1] hal_adch
— [h] hal_asserth
— [h] hal_board.h
— [n] hal_defs.h
— [&1 hal_drivers.h
—— [ hal_flash.h
— [ hal_keyh
—— [£1 hal_lcd.h
— k] hal_led.h
— [k hal_rpc.h
— [r] hal_sleep.h
— [h] hal_timer.h
L— [ hal_uarth
1 Target

Target

SO EALE T AT LR BT AR B B M &, Bl CC2540EM . BY
CC2541ARC %5,

5.4.1 TEfF5 2 IBh 4%

Ti FEHLMY ble WSkl L Wik demo H, T8 %5 FFAN 5 LA AR IR S, [RIE T $R4it T
— OGP 7 S, SR RIS A IR IR S, H L S IR S W T
HAL_ADC

HAL_LCD

HAL_LED

HAL_KEY

HAL UART

HAL DMA 2524

AT AT DAAE TR I B iR T 2 IR ), LL SimpleBLECentral L& 445, T H Option
XTUEAE, R



Workspace

| CC2540EM

EEE

Filesf 22T 76 1£Options:

Elw]SimpleBLE Centeal - CC2

1 AFF Options...
= (O HAL Make
—# (] Commar -~
=0 CP']“E?E Rebuild Al
— hINAL 3 gean
— [k hal_a ——
— [ hal_b|  Sfop Build
— [h] hal_d
- Add -
— |n] hal_d|—=
— [ hal_fl; Remave
— [l hal_ki  fename
: E::::E Source Code Control #
— hal_rp File Properties. ..
— L] hal_s - -
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L [ hal_uarth
C1Target
LB
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Options for node "SimpleBLECentral” W

Eiiz g [ Factary Settings ]
% [] Multifile Compilation
ssembler
Custom Build Cade Optimizations | Output | List | Preprocessor iag:[{l*]
Build Actions ] ]
Linker Dlg:n-:ure standard include direc
Debugger #dditional include directories: [ome per line]
Third-Party Criver %PRJ:'-T_DI%&- : :: : ECDTLMII": \halt -~
FROT_DT oo v D AComponentsihal vinelude
Texas Instrument: SPROT DIEES. 4. % % . \Cemponentsihal’target \CCZG40EE
F52 System Mavigs FEROT_DIRES. % % b "Componentshosalhinclude
Infineon FFROT _DIEPS. . N % N WComponentshserviceshzaddr [V]
Mordic Semiconduc Preinclude
R.OM-Monitor [:]
Analog Devices
Silahs (i_efined zsymbols: [ome per
. xPONEE_SAVING A Preprocessor output to
Simulator HAL, 1CT=TRIE [ ]
HAL_LED=TEIE
HAL_UART=TEUE| hl
—i— o AL
FRAMER T XA X BB RE

i 1] l[ Cancel ]

R EK, 7F POWER_SAVING IHRTIHA — x (JEXLFREx W/NE), BmERELAEE
MR
5.5 BLE W33 4% ) GAP 1 GATT

RIFERE A ik, £E 5L TH7E GAP Fl GATT .

5.5.1 BV HBECESCH (GAP)

Ble BMMUHH [ GAP JZ A DTAL B Vet U Ao, ARIXM A B IR, & bIERL.
VIR e A5 B, MR ILE, FTLLATE ble TSR KRB A D s 54 & UL GAP iy
4, XL H s T A RN AR

GAP JZ R0 My~ Atz —

Y¢Broadcaster | 4% AT DLER ) — BHAE] /et s
Y¢Observer ML A DA /s, (BEANBE R i R

YePeripheral MHL——n] AGOERL A #EBe 4, Rl DR RN BERSZE B 40 ML
YeCentral EHL——nI LA ki I SOl IERE, A2 R Z o 2 Bk = h AR
BL, £ T ble Phistherh, —ATMLAr BOER: = MAHL.



BT IRIIFER G, ML &) e B, Sk ML g — A ]

CUEREI B4, | RN R s Hutk DL — S8 i s, i ss 4. MRS 5% . FAL
W B S ., 231 MHLRIXFIHEIE K Scan Request, SR 5 ML 52 (K5 0] v 25
THL, FRHEIN. Scan Response. AU EIFIHGFIN f5, (H K1 X & —N A LA
ERLIAMNB A, XS R fE . BRI, EHAT LR AL A R 2 S e L 1) i
K, ERAE R LS4,
ANTER I BE——EPIA BLE B I E A AN L, A 52 45 038 FH AR e A T A &
Bdn, SRJE L B ]S A BT S 1 . CRERR 2 AN PRSI, I A 7 T Y e
S WOR B FR 2 R e A, BT N i Ok s PR B AT AR 2 J ek A e i
JEBAR R YR IE R, V2 0] I Al 2 9 42 I 1) 2 R (P R T ) g, S mI B A 1.25ms
AT, ERERIREIEN 6 (7.5ms) ~3200 (4s),

ANTR] P R FH B AR SR [) PR B T ) I A PR BsE 0 1) o R A A S 25 R 8 Tk, A
H W T AR e A 2 TR A N TR ARG, SR A 2 2 18 44 8 FH 0090 75 8 R
WA BLEE BN — /NIRRT TR) [R) RE AT A PR e A I AUk, mT AR R A R 2L
Wi, AR A % RE BRI (] (1) Bk A e, SHRZ ke,
AMBUEIF——IXAN S B BEE T LS AL T 8], XA ML 22 1 R 1
W A B R A, vl DL Rl i e i TR) 4k S2ARHIR, DAY 44 ThkE
AN B N 13 J2 P A Bl T 2 A 22 TR) PR e R PR VAP A TD B, 4 SRR L T 3 A i T 1
BT BN PRI (0], B N 5 058z, IR P 2R EBRIRES , XAME NI #A72 10ms,
BN VS 2 10 (100ms) ~3200 (32s), 74k, FEIHME 0K T8 300 E BRI BE A
RE R M = B IR L+ AHLIER) 1o

MBLAT LU R ) LRI “ERS TG R kA E R E, TRk
Je, AT DA B fE 41X B I S 40

O] DI EWLEE ML R R L sh 2k, — 7 o 2 b g ey, 59—
IR o ARG PSR eI IS BRI ES .

GAP JZ B ALEE BLE R 2 A B . A CONIERERE . B2 B B i 4 fg
WeE, —HIEREST, WANREBHTECN, , BN TERSE, TR B B,
RSN, A BE SR AR R S S A B B SRk s L X T AE . S — AN E (PAE, W
000000, thr] CABEHLAE le— e fiben i #, M BN &S REIEM A S, Wik
AT P22 A B I I B AR B

EVFZ IR, Al XM R BN A FIE R W T, ble L4 — IR T
VFPIANBE 8 2 TS K A 2 3 MR R, IR TERR A R, At FC2F W9 152 4 T He i P
TA R S8 I B AR 10 AN T LA OO B I AT FC T 1) e 3 2

5.5.2 HHBHEEEXH (GATT)

PRANBE S I B0 A Al P SRR 1 GATT J2 528, M GATT A KR, 44
WA RS, AT N R A —;

AGATT JIRZ% #8——AfthJ& 4 GATT %5/ i H e Bt IR 45 i 1 4%

AGATT % J 1 ii——fl1 i I\ GATT ARG 2833 55 W FH Hcd (1) 4 4%

BRI R ST, GATT (v (1955 7 ity AR 25 2% 1A M 5 2 b 1 SE LA MAAL
SEAMNT, ML RS GATT 25 i th il L2 GATT JIlRgs a4 .

—A> GATT RS h il & A ulE 24 GATT RS, GATT RSS2 58 ks & ThBE M)




— LB KA S, MR demo LFE SimpleBLEPeripheral #', = GATT k%5

AGREI GAP 4s——1X — RS AL T W& MV s 5, Bl . WALV R
FrE iR iR, AR —3 4, & ble MEVEXTAE—AN BLE BEA IR, IXEREHAC
e P H At T g B B Bk R ZE S T

NS GATT BRSs—— 2SS & T GATT HR4s 2 ifs B, Ehilkkm—is, 2
ble HLYEXTEE—A™ ble A4 EK, X0 HAETE ble WhislAR e+,

ASimpleBLEProfile Al 45——1X /MRS 0 & N H Bl 145 8., 5 N RE 2t ik
BYUIMOC, ST DR k% e S B 1Y GATT iligs.

Characteristic FFAEfE RS RIME, PLALNAFNC &S B, GATT & XL T 7F BLE
PRI, FEORIG N BT Pk R . GATT R4S 2% AR AL HL2e P 2 FIC B A5 5
(FRNHRFF) A4 T IRt JBMERE— N dRE, B8 7RO BN s,
bR TEAL, B EMEEAS FYENE;

AHandle AJ— @ MEAER R hhl, BEANE A E— G A) s

Atype R ——RIRFIARK B4, W 206 BRI e s - B e X
uuID

ARR——XFT0 T GATT 27 it e £ X J@ PR U5 R B PR, B G & 15 RE VT R R SRRV
) o

GATT JE X T #5115 GATT k45 8 A& iy Z [R) IR IEAR 1) -1k F

N R R

AT —& ) i B A5 0 SRR AL FIRFAEAEL, 45 s LU AR P 3 45 % ) i

AERERER) DUID Se——% P s sK s T MR e R T F R (e, RSS2
BT 5 1 SR DU C 5 T 1 Fg A R R Y 25 2 7 it 1 % o

AT ANFEHAE—% ) i — O SR PO LAN O R IR, IR 25 4 1K SE R AiE
HIRI .25 2 7 it o

AT IR R —— 7 v 0 SRR 8 PO AR R IE R IR AT o RSS2 B R AIE R 1
(BRI 25 8 1 e 45 o

4 F UUID R B AR —%5 ] i i o R IR AR 1) 28 78 UUID SReii K ke LI N A 1)
BN, BB SS 2s B I ANREAE 7 B [0 1S 25 2 7 ity 1 4% o

N BRFIEE—& ) Uiy 54510 SR [0 B 45 a3 R I JR I AL 5 NFRIERG IR, s s
PERGR TR 5 NI 5 B R B4 % ) b o

R PRI A —— R 55 ks — N PR B N 25 5 7 ity 25 7 ity 2% AN T AR IR 25 e i
KIXANEHE, 4% Pl BB, AT RN RS 48, (HF AR, A
fERE AR S5 I8 01, 5 ST BENC B LR AE , profile H e ST A2 B A5 Il 25 4 I 12 R 363X /N £

B> Profile HIUGALILAH N ) R 5 AL IS W& 1Y GATT JiRSs ki IR 55
GATT 45w HEN IR S5 B g kb, RN E A BCME—RJiN . GATT JBtERTH
LB R SRR, AR W ORI 2 s

/AGATT_PRIMARY_SERVICE_UUID——3& 755 391 I 2% [P L FR e (it (g IR 4626 78

AGATT_CHARACTER_UUID—FA “HRIEF 7 KRS 12 GATT HFriEAE;

AGATT_CLIENT_CHAR_CFG_UUID— X — B AR FHER BT, &5 R e
T BT () S5 A R AR A D%, B Fe14F GATT %5 )7 St ¥ 8518 A 1012388 40

AGATT_CHAR_USER_DESC_UUID—iX — & AR REFEE A ST, 5 8 1R fth
T S T R AN AR R AEAEAR DG, BL B —> ASCCl A7 5, e X AH IR R (16 ik




5.5.3 {# F BLE DhillARIRHLH) GAP FI GATT K API %k

I R PRI B SO L2 1 GAP 1 GATT (1) API BRI 5Bl BLE AHICThfE, 1)
&, EH. BCERTIE .

Tible Pl V2 api IS, ST api BRI BARFVE AT DL 55 ti $2 4t 1)
html %20 SCRY,  ZE PRI documents HX T

5.6 BLE AR & DT E)

TATTRIA (RS se 38 2md LeD fan it a5 5 J8, BIamnEReRE, weaktbhil, Hduifs
&, R, AEZIEAN, TR BRI, B OETE LR R R E N, e
FME— AT B FARG FLAs v LB A JF B B W A, (HE7E ble Whiskkh, W
MIEWE ble EHMG W, I CUERSIRA N WEAE slf R A/ B 8 Al H 4T ER

X1, FAHES R SO s in A 4T BN DI RE .

FAIAE_E—"5 1) SimpleBLECentral 1 SimpleBLEPeripheral, P54~ faj #. 14 FALAAL]
1 BB

5.6.1 45’5 UART XshiEHR

TI BLE Pl 24 7 UART )2 9KE), DRI IHFA T 223 ATTH k9w S UART [K13K3)
A0S, T EEA hal_uart.c 11 api BE XIKBE SCAEE QT H 3%
\BLE-CC254x-1.3\Components\hal\target\CC2540EB\hal_uart.c

AT A hal_uart.c $24E1 api W ?

1. S IR gL, & UART JRe3. Wil S2r X R/, Bl salRl

WREE G, IR H

2. S A R R A

3. BPREER LTEN R AL

5.6.1.1 w5 ORI EE

£ hal_uart.c AN DML K% HalUARTInit(), FAT B8 10 AN RS A,
HalUARTInit() 7600 LB Bt & PR A o i AT 10X L UL 1) H W0 4a AL R, A FRATI 75 2
TEATSS s A0 R H I aa 4k 5 B

PREACAL U T



VA

D uart@IS4RfUES, EEEE OSEREE. iEdlE
6: */

- voia serialApplnitTransport )

8 |
: halUARTCfg t uwartConfig:;

// configure UART
uartConfig.configured
uartConfig.baudRate

uartConfig. flowControl
unartConfig. flowControlThreshold
uartConfig.rx.maxBufSize
uartConfig.tx.maxBufSize
unartConfig.idleTimeout
uartConfig.intEnable
uartConfig.callBackFunc

TRUE;

SBP_UART BR;//&Z#&EE

SBP_URRT FC;//H&E&

SBP_UART FC_ THRESHOLD;//M#A#5H{E, ZFEflovControl#
SBP_URRT_RX BUF SIZE;//uartZBUEHE AN
SBP_URRT_TX BUF SIZE;//uartZiEEHE AN
SBP_UART_IDLE_TIMEOUT;
SBP_UART_INT_ENABLE;//AZZHEE4
sbpSerialAppCallback; //uart ZYEIFFE, FEFHFTEL

// start UART

00043: // Note: Assumes no issue opening UART port.
00044 : (void) HalUARTOpen ( SBP_UART PORT, &uartConfig );
J0046: return;

00047: } ? end serialBppInitTransport

3347 WHEIERR, &mgiﬁ%mewm

% 34 4T: W H Flow Control, {H % TRUE {3 FALSE, 424 TRUE B, 7T TX. RX
ANE L CTS FII RTS. 4R ¥ & Bl FALSE, HLF52E TX Al RX 5t v LLAMEZIE S . — /% FALSE
AT DASEIE— S H o

5040 17 WEFIHRE R R EECE Ak B DA i, S AR
JH 0 P A B T A

944 17 DL BIRIRCE, FTIFTR M I (254x A AN uart, HAL_UART_PORT_O
m# HAL_UART_PORT 1).
00012: /*
00013: =B Ow&FIEik,
00014: DAGRTZEAER £ OITENZ s iZREH T uart ¥ itk

00015: */
nooie: void SerialApp_Init( vwints taskip )
00017: {

00018+ / /A R uart#I s 40LEE

0001S: serialfppInitTransport () ;
00020:  //IEREFSEFEBItaskiD, &
00021: //sendMsgTo_ TaskID = taskID;

5.6.1.2 Gn EHHE R JE s 4

R PP B R ke 1) e IR IR, 2 U P DA T Tl o R 8, 0 e AT A8
P T AR



- f'*
0: unartiEdTEEF#E
1: HBRATBiTpcEF EEEZZEHIEN, AR ZHREREI
52: %/
: wvoid prserialAppca"baCk(uintB port, uinti event)
: {
uint8 pktBuffer[SEP UART RX BUF SIZE];
// unused input parameter; PC-Lint error 715.
(volid) event;
int i=0;
for (i=6000;1i>0;1--){
asm("nop") ;
b
//HalLcdWriteString ("Data form my UART:", HAL LCD LINE 4 );
/IREIF{ERF TS
if ( (numBytes = Hal UART RxBufLen (port)) > 0 )1
JOEB-EEEEEE, ZEFAL — 17— -iEZE,. LIt Esar S
(void) HalUARTRead (port, pktBuffer, numBytes):

0069: 3

5 5547, JFREIG I EAR X, R -

% 64 17, M Hal_UART_RxBuflLen BREL, & [F] 24 m] 352 I B K

% 66 17, H HalUARTRead 132X uart 2247 B £ s 2] pktBuffer 1. FATiX HANAYL
T, A LA TAE, KK 5EA AT AR LS o & D 8Gl g R, IXFEmT LA
Tk H O e ik AT i ki T IR -

5.6.1.3 $ & i LT EI R 4L
O MEEE NAZ s KIL, 1E hal_uart.c 4L T HalUARTWrite()BR %, F>K W) uart
AE R IR E . PR E A R

:::‘:2:‘::‘:: lf’**‘k‘k***‘k***‘k\k\k\k\k\k\k\k\k\k\lf\lf'lf‘lf‘lf'If'lf‘lf‘lf‘k'Ie'k‘k‘k***********************
00201: * @fn HalUARTWrite
00202 *
00203 * @brief Write a buffer to the UART.
00204 *
00Z05: * @param port - UART port
00206: * buf - pointer to the buffer that will be writt
00207 * len - length of
00208 *
00205 ¥ @return length of the buffer that was sent
i *

s
00210 - LR S R P R R R R SR R SRR R R R R R R R R
2

11: uintlé HHIUARTwritE(uintB port, uintd *buf, uintlé len)

ARV DL EBE A R, HEABHRE, WA®IT M, AT FE
printString(“string”) St BE A IE A7 i, B AR ) B IHT EDEUE printValue(10);1X 5t 223K 3k,
AR IR ARt — B 3 2

SerialPrintString() 125 1 v 5 AR K L AN S 40, H#m H P 3Rt s — 2 45 o
S8 T .



- "
: ITEN—1-ZEfF R
0: strAEIELBE-&oxo0, ERIESERE
1. %/
voia SerialPrintString (winte strr1)
{
HalUARTWrite {':B:' _UART PQRT, str, osal_strlen{ (char*)str) );

" SerialPrintvalue B AL AR T FTENECEINRE, I FL AT LAFS BT B (0 Bl A
t ﬁn 10 J&ﬁ%m% 16 5.

f

] : TTED? EREAFEE
5. =0
5: title, BIEFERFE
0: value, BE R THIEE
: format, B EEHEEl TiHEE b0, TrNiHESEIA e
(e : *;’
3: woid Senalprlnt\’aIUE(:haE *title, |uint16 value, uintf format)

uintf tmpLen;
uints buf[25€];
uint32 err;

tmpLen = (uint8)osal strlen( (char*)title };
osal memcpy( buf, title, tmpLen };
buf[EﬁpLen: = T r;

err = (uint32) (value);

ltoa( err, &buf[tmpLen+l], format ):
gérialPrintString(buf);

5.6.2 FrEEVMER TIE

Ble Itk , 7& Projects/ble Hx MEMt AR Z MM AR T, 3A 17 EE T
H O TR, T DLERLA R FAE G it R IR

A 12470 ] SimpleBLECentral 11 SimpleBLEPeripheral 4 57, SHradtai A & L FTE
I HEN) SimpleBLECentral_SerialPrint £ SimpleBLEPeripheral_SerialPrint

1. & 1| SimpleBLEPeripheral 3. f43¢ % SimpleBLEPeripheral_SerialApp, 4R J&i$] I
SimpleBLEPeripheral_SerialPrint 1] IAR ¢
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buildConfig.cfg

CFG 34
3KE

SimpleBLEPeripheral.ewd
EWD I
134KE

SimpleBLEPeripheral. eww
IAR IDE Workspace
2KB

G  Configuration, A7 A1 4245 T SmartRF
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Workspace
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| [k simpleBLEPeripheral.h

| SimpleBLEPeripheral_...
[ COHAL

3. FTITZECE ) Option J&1, 4t SimpleBLEPeripheral, £ M EL TG HE Th k4

2 C/C++Compiler 3T,

Options...

| I—I.DSAL Sn’aneEiLE Make
| s

P
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Options for node "SimpleELEPeripheral®

Category: [ Factory Settings ]
uiltifile Compilation
[ ] budltifile: |at,
Assembler | o "
Custom Build Optimizations | Output | List [PI’EPI’DCEEEDI’ iagnostics [ill]
Build Actions
Linker
Debugaer Dlg;n-:nre standard include direc
Third-Farty Driver Additional include directories: (one per line)
Texas Instrument: %PEDI_DI%:. . :: . "{-:-:-mm-:-n @
- FROT DT o hinelude
F52 System Navig: FFROT_DIEES. % % % ‘Componentshhalbinclude
Infineon $PROT_DIEEY. % . % .\, .\Components'hal’target‘\CC2S40ER
Mordic Semiconduc FPROT_DIEE. . % % ' ‘Componentshosal‘include M
ROM-Monitar Preinclude
Analog Devices E]
Silabs P
Simulator Defined symbols: (one per
xFLUS_BROADNCASTER w []Preprocessor output to
Hal, ICDO=TEUE
HAL LED=FAISE
AL IART=TRIE
\_
I 1]8 I [ Cancel ]

BRI AT TR UART BRHIEAL Y, fEJE i %252 X HAL_UART KR 5E 275
JFJA UART, X BRI —ANTIARBE 72 8 3, IXFF IAR TR &% UART, EfCG A
%45 111 UART HILAAARDD 5t il LAZE P SR A8 F UART T

4. VRN UART ¥IE546ACEY, 75 SimpleBLEPeripheral (] APP H 3% A& A4
SerialApp.c 1 SerialApp.h, FATH UART HIAHSCHC B 2 AN SCAF B .

=
CC2540 v
Filas £ R [a
B SimpleBLEFeripheral - ... v
—= (I APP
0SAL_SimpleBLEPeri...
Searials I

Seralipph
simpleBLEPeripheral c
— [ simpleBLEPeripheral h
SimpleBLEPeripheral_...
—E (THAL

—= (I INCLUDE

—E= (LG

L= ™

SerialApp.h #E 11




00001: #ifndef SERIAL APP H_

00002: #define SERIAL ARPP H

00003: B I

00004: #ifdef _ cplusplus

00005: extern "C"

00006: {

00007: #endif

00008

00005:

00010: #define SBP_UART PORT HAT, UART PORT 0
00011: //#define SBP_UART_FC TRUE

00012: #define SBP UART FC FALSE

00013: #define SBP UART FC_THRESHOLD 48

00014: #define SBP_UART RX_ BUF_SIZE 128

00015: #define SBP UART TX BUF SIZE 128

00016: #define SBP_UART IDLE TIMEOQUT 6

00017: #define SBP UART INT ENABLE TRUE

00018: #define SBE UART BR HAT, UART BR 57600
00019: B B

00020:

000z21i: // Serial Port Related

00022: extern void SeriallApp Init(uintf@ taskID):;

00023: extern void sbpSerialaAppCallback(uint? port, uintf event);
00024: wvoid serialAppInitTransport():;

00025: wvoid sbpSerialfppWrite (uint8 *pBuffer, uintlé length);
00026: wvolid SerialPrintstring(uint8 str[]):

00027: void SerialPrintvValue (char *title, uintlé value, uintf format):
00028:

0002%: #ifdef  cplusplus

00030: }

00031: #endif

00032:

00033: #endif

SerialApp.c # AW



oooie: voia SerialApp_Init( uints taskip )

/A A vart Wlas b4

serialAppInitTransport();

[ AEFAES EEHItaskID, &M

//sendMsgTo_TaskID = taskID;
}

D/
D uart#WIS4EANES, EEE S OeERE. niEdlE
*/
00027: voia SerialApplnitTransport )
0o0028: {

halUARTCEfg t uartConfig;

031: // configure UART

032: uartConfig.configured = TRUE;

033: uartConfig.baudRate = SBF‘_T..‘ART_BR;/z’&'ﬁ‘ﬁif

034: uartConfig.flowControl = SBP_UART_FC;// s

035: uartConfig.flowControlThreshold = SBP_UART FC THRESHOLD;//AZISFE, %47 SflovContr

036: uartConfig.rx.maxBufSize = SBP_UART RX BUF_SIZE;//uartZBYIEEHE AN

037: uartConfig.tx.maxBufSize = SBP_UART TX BUF_SIZE;//uart ZZEEHE A

038: uartConfig.idleTimeout = SBP_UART IDLE TIMEOUT;

039: uartConfig.intEnable = SBP_UART INT ENABLE;//ZE&ZHFE5FH
00040: uartConfig.callBackFunc = sbpSerialAppCallback; //uart B ETHEE, FEHEHEF
00041
00042 // start UART
00043: // Note: Assumes no issue opening UART port.

00044 (void) HalUARTOpen ( SBE_UART PORT, suartConfig );
00045:
00046 return;
00047: } 2 end serialfAppInitTransport ?
0 uintlé numBytes;
0 VA
s vartEWENAH
12 BIATES pcﬂﬁﬁ*&?jlﬁ%ﬁf@ﬂ'}, SEAEZEBEECRER
*/

- void prserialAppca"baCK(U.intEl port, uintf event)

{

uint8 pktBuffer[SBP UART RX BUF SIZE];

// unused input parameter; PC-Lint error 715.

(void) event;

HalLcdWriteString ("Data form my UART:", HAL LCD_LINE 4 );

/REIFEAFHT

if ( (numBytes = Hal UART ] RxBquen(port)) >0 )4
JEREFHEHMEE, ZETL—M—MEE, UEgREFEENaS
(void) HalUARTRead (port, pktBuffer, numBytes);
HalLedWriteString (pktBuffer, HAL LCD LINE 5 );

5. HEACISAEALE] BLE DRSEIES BRIt AT 55 B0 P M4 B0
SEE )

voia SimpleBLEPeripheral_Init( uints task ia )
{

simpleBLEFPeripheral TaskID = task id;
- .o ion

Serialfpp Init(task id):;

// Setup the GAFP Peripheral Role Profile
{

6. VSN0 ble JEAF H 4T EI, FRAEICHE led BonmI A2, SHE & 5

WENNERZ . N2,
(LR




00474 : if ( events & SBP_START DEVICE EVT )

00475 {

00476 /{ Start the Device

00477 VOID GAPRole StartDevice( &simpleBLEFPeripheral PeripheralCBs | ;
oo478

00479: // Start Bond Manager

00480: VOID GAPBondMgr Register( &simpleBLEPeripheral BondMgrCBs ) ;
00481:

00482 : ( SerialPrintString ("BLE Stack is runningh\r\n");: )

Bl

00648: case GAPROLE ADVERTISING:

00c45: {

#if (defined HAL LCD) && (HAL LCD == TRUE)
HalLedWriteString( "Advertising™, HAL LCD LINE 3 );
SerialPrintString ("Advertisinghrin™) ;

#endif // (dsfinsd HAL LCD) && (HAL LCD == TRUE)

H

break;

case GAPROLE CONNECTED:
{

#if (defined HAL_LCD] & & {HAL_LCD == TRUE)
HalLedWriteString( "Connected", HAL LCD LINE 3 );
SerialPrintString("Connectedirin™) ;

#tendif // (defined HAL LCD) && (HAL LCD == TRUE)

H

break:;

case GAPROLE WAITING:
{

#if (defined HAL_LCD) && {HAL_LCD == TRUE])
HalLedWriteString( "Disconnected™, HAL LCD LINE 3 );
SerialPrintString("Disconnectedhrin™);

#endif // (defined HAL LCD) && (HAL LCD == TRUE)

H

break;

7. SimpleBLECentral_SerialPrint I SimpleBLEPeripheral_SerialPrint 75 Z- & 2501 N 2R
AL KR Z AT L BATIE M, W n] DL B AT THR AL e U5 I DR CERE P A
CC254xEK\ L5 55 S\ £ 14T Bl SerialPrint).

5.6.3 Zai%E T LM

FATHE Frgm ik SimpleBLECentral_SerialPrint £l SimpleBLEPeripheral_SerialPrint. %X )5
9 R E SmartRF AR B

R, EESE BRI R ARG, ST Egs A dc s, S B A 2
JF &M (CC-Debugger KT 14142 4%, SmartRFO4EB 1f EL#% 1 KAX B Jo U T Fa&EE
.

P P4 WG, A mini-usb %3 New SmartRF. FIFHLUEIF . Wi k-

MR RKH— Gl mini-usb 7£E#z: PC, &I 4d% USB ¥ Hi ITIKEN . AT AR
AEH vart B usb ({502 CH340G, ity LAREW L, IKShFEFAL T [Software\H: [
\USB % 51 19Kz ]

RSB G, SERSE ST HImAERLE O, W E:
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5.7 BLE Wh3 Uk L M 4% 4 #E 3% HostTestRelease

Tl K IT R S R A kR TP 5 T — HostTestRelease M 4% AbHE 2% demo, ‘B
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o PC IR PR R IEE T A 4, M & 52 BT B a7 2R BUE ME, B
I R RE L5 A MCU B3 PC
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