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Important Notice:

Levetop reserves the right to make changes to its products or to discontinue any integrated circuit product or
service without notice. Levetop products are not designed, intended, authorized, or warranted to be suitable
for use in life-support applications, devices or systems or other critical applications. Use in such applications
is done at the sole discretion of the customer. Levetop will not warranty the use of its devices in such
applications.
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1. &

AIZ2(ER LT5926B & A7 C Core SEpkFFARIAE ESCH BLE UEWEMERIN FRYRIZISS FiF BLE RZFAFF
RSB YRIE.

2. BRERE
PIHRIBH B REI T

Demo
Hinclude
Hlib
L—src

HehIEFHERARERITE src\ble.c , #EOMAE include\ble.h , XFREESAH7E lib\libBLE-Lib.a

3. BLE {FEHERNEEUEEERESR

FFINREERIES CHERIEL AR BLE 3UEHRASIIE. IRSNEUEIIKCR , aIRIRI TINS5
TR (RSB ESTESUS ble.c &) BRSS ( service ) RAFIHMERENX , WIE 1 Firs , AFRSEBTOECSM (i3
12, AMEEE ) | BUEEMENANT

typedef struct ble characterl6(
UINT16 typel6; //type?2
UINT16 handle rec; //handle
UINT8 characterInfo[5];//propertyl - handle2 - uuid2
UINT8 wuuidl28 idx; //0xff means uuidl6,other is idx of uuidl28

}BLE_CHAR;

typedef struct ble UUIDI128({
UINT8 wuuidl128[16];//uuidl28 string: little endian

}BLE UUID128;

1 {51HEE X EHREE

&l 1 7 typel6 /3 database B MCRAVEKE! , EARNERIBETIEE X,
HEN TYPE_CHAR J4HIHEIER |

~nEX TYPE_CFG A client configuration ,

~EX TYPE_INFO AHHHERIAER ;
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handle_rec AXIMICRAIENE ;
characterInfo {7 7 SINAFHIHEREME ( propertyl ) . A& (handle2 ) K uuid (uuid2 )

Heh
handle2 } uuid2 J3 16bit /NE&E; ;
uuid128_idx s uuid2 B9RE= |

gmizfE79 UUID16_FORMAT MR/ uuid2 79 16bit 8=, R ZMZR7R uuid2 73 128bit Y uuid EEXIMAIZER
5{& , RSB T AttUuid128List BINAZES|. uuid128 A/NmtEIRTF.

B 2 (5H T BIAREN TR | =LA H T =189 Service B2 B |, WD BIXSMNASEE 1-6 , 7-15 K 16-25,
Hrh 7-15 5 Device Info Service , 16-25 AP BEENX Service, AJ#H 0x0004 3 Device Name $HHE , &
& 0x0009 5 Manufacture Info 4EE , 4% 0x000b 79 Firmware version $5iHE , G4\ 0x000f 954k
A4HHE, 4% 0x0012, 0x0015 #1 0x0018 J9FEF BRE M AFHE.

S5FEVVID UUIDIER

F“co'st BLE_CHAR AttCharList([] = {
/1 gatt Do NOT Change!! \
{TYPE_CHAR, Ox03,ATT CHAR PROP_RD, 0x04,0,0x00,0x2a,UUID16_ FORMAT},//name
//05-06 i
[ ====== de n o N( ( i he default!!!
{TYPE_CHAR, ,ATT_yﬂAR_PROP_RD, UUID16_FORMAT}, /
{TYPE CHAR ,ATT_CHAR PROP_RD, 0Ox a,UUID16_FORMAT}, on
{TYPE_CHAR, OxOe,ATT CHAR _ PRCP RD, 0x0f,0,0x28,0x2a,U0UID16 FORMAT},//sw ve
#—*fﬂI BT
=mee— TED service or other rvices _1391 here ===m= Uger defined
{TYPE_CHAR,’"",ATT_C%AR_PROP_WIATI_LiAR_PROP_RD|ATI_CHAR_PROP_NTF, 0x12,0, 0,0, 1/*uuidl28-idxi*/ },//status
{TYPE_CFG, ,ATT_CHAR PROP_RD|ATT_CHAR PROP _W},//cfg
{TYPE_CHAR, +ATT_ \.-!.AR PROP_W|ATT_CHAR PROP _RD, 0x15,0, 2/* ,//cmd
{TYPE_CHAR, 0x17,ATT_( C-!AR PROP_W|ATT_| C-!.AR PROP RD 0x18,0, 3/* /OTA
{TYPE_INFO, 0x19,ATT CHAR PROP RD},//description,"Mg OTA" —

[Fconst BLE_UUIDlz 8

, //1idx0,1i
e ff3idxl; 1
, //idx2,
/idx3,1little

2 ESHRRSFHERIREEXN TEE
REFFEBITENX Service , AIRFESIZAMN T REHISLH

void att_server_rdByGrType( u8 pdu_type,
u8 attOpcode,
ulé st_hd,
ul6 end_hd,
ulé6 att_type);
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B 3 5T Service BIfIF. REBER TUREZFXT Device Info ANMHIFRNER , TEIEEFRE KL
att_server_rdByGrTypeRspDevicelnfo(pdu_type)BIE], BEX service FUERAA IS EE 3 P EENRY
B, SRASERREORS

void att_server_rdByGrTypeRspPrimaryService( u8 pdu_type,
ulé start_hd,
ul6 end_hd,
u8*uuid,

u8 uuidlen);

Erh start_hd 5 end_hd AXIRz Service handle BUESEE , uuid IFFE , WMRAHSER uuidlen 45

// read by type request handle, primary service declare implementation
void att_server rdByGrType( ug€ pdu_type, u8 attOpcode, ulé st_hd, ulé end hd, ulé att_type )

f/'1111111 hard code for gap and gatt, make sure here is 100% matched with database: [AttCharList] !11!11!!

1f((atc_type = GATT_PRIMARY_SERVICE_UUID] && (st_hd == 1))//hard code for device info service
= {

att server rdByGrTypeRspDevicelInfo(pdu type):;//using the default device info service

//apply user defined (device info)service example
'/

{Oxa, O0x1
_rdByG

ypeRspPrimaryService (pdu_type, 0x7,0xf, (ud*) (t),2):

return;

}

I HAREENService{tiBRHl

//hard code

else if((att_type == GATT_ PRIMARY SERVICE_UUID) && (st_hd <= 0x10)) //usr's service
= {
att_server rdByGrTypeRspPrimaryService (pdu type,0x10,0x19, (u8*) (AttUuidl28List[0].uuid128),16);
return;
- }
//other service added here if any
FIE6 A8. v

///error handle

att_notFd( pdu_type, attOpcode, st_hd );

3 BiEX service FABATEE
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3.1 HURES
BLE FAURIESH N RAHHE (5 ) RIESERME | CIRAGEORE, -

(iEERE]
void server_rd_rsp(u8 attOpcode,
ulé att_hd,
u8 pdu_type);

Hrp att_hd AFHET BLE FEEBUHEHERIOW , NELIEETIN MRORIER

void att_server_rd( u8 pdu_type,
u8 attOpcode,
ulé att_hd,
u8* attValue,

u8 datalen);
Hrh attValue AR ZRIEGREIEET | URIKER datalen, EEFEEUERKAEEIY 20 F15,

[ SigfE]
void ser_write_rsp( u8 pdu_type,
u8 attOpcode,
ulé att_hd,
u8* attValue,

u8 valuelLen_wy);

Hrp att_hd JINFHL BLE & (B ) i REGEI NAWHEHERITR , BIEASREMEEE attValue 1, HiEK

E A valueLen_w,

[Notify SiE&£18(E]
Notify BT T -

u8 sconn_notifydata(u8* data, u8 len);

Hrh data AFEAXZIFHAIEEE | KEH len 8. RV EERERETLUEY 20 715, thilSBaiFER
1= | X ERENREISERRAIXAIETERE.
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FEITRIZE  Notify FOIRBIEENAIDR , MRAFPENFERSA Notify FIEHEHE , FEEAKXEIE
ANEIS AN MEOEEX MATER

void set_notifyhandle(ul6 hd);

HEBEERZTE ul6 cur_notifyhandle BIE], [EEREL void gatt_user_send_notify_data_callback(void)
B T IEF SRR E M REEE |, (BTG ERBIRE P XA,

[DeviceName]
FRFRILRIEREE MRS SR, REBRT , IREEFREZ Devicelnfo X , BLE kI SBII#EO us*
getDevicelnfoData(u8* len)iREUZIER. , FAFARIELAREI R ERLIZREY (app.c XHA ) .

[(REREFER]
FRFEHREFEESIXEAMAER. REBERT , &R SOFTWARE_INFO B THMHRAMEE.
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4. EHEECIEEERP

i5HaER GPIO SRXRIEMFIERI. EfE#IalL SPIEO,

GPIO g :

LT5926B B
INTO3 --—> BLEIRQ
SS --——> BLE CSN
SCK --——>  BLE SCK
MOSI --—> BLE MOSI
MISO --—> BLE MISO

REEATEMRE 48MHz, SPI R$i&E 8MHz,
BIESEFMUBRAIEECREL , BRI ble.h,
app.c XM AERTIMEN , HR appoox.c AR BENXFHEER FROERRG, RRFRESSIER
BUETF it AOEEER 2L get_local_addr (), X4 main.c FEL&LH , nTEE(FER.
FEBERFEXNRENT

> FRENZES tick {8 ( BAfI 1ms ) : GetSysTickCount ( )
BMIETRIANLORECS ble_run_task() , ZREHASIRE, --- EUUEBEIE app.c
SREURANMEREREL9 u8* GetBleLibVersion(void); --- BTX% lib AERFTERAEE (EE )
B EH ORI EEETRSIER.

> RE u8* GetMgBleStatelnfo(int* StatelnfoSize/*Output*/);

> FEYRAYAFBUERMSEE ( StatelnfoSize ),
B TEACEYF StackSize , #ETFALE 2KB,

SPI 9 GPIO Ef%ZX. BLE Hi5H IRQ XA GPIO,

SPI FNIEREEERIE 6MHz 5iLAE ( REETF 10MHz ), MCU EEZEE(RIE 32MHz 5iLLE,
FE MCU R4 System tick ( 1ms ) FSLIIXIRASEREREO.

T ARSHEZRIFESR : ROM 21KB LA , RAM 1.4KB LA t,
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6. T=EFIN

o FEREORASHEERA.

® [R#Y att_server_rd (. EXARARENEIERKEASET 20 F15.

® R sconn_notifydata(...) REETEMMYERBIMARIER , RECRATEAN |, AILURIESZ T 20 FHREUE | th
WeBmn8kix , BB MDEKERKH 20 1., HEFRRENFERERNET 3 M E.

e UUID 43 16bit #1 128bit FF4,

7. MAF%& FAQ

o INfIRRRPNERELD

HRFLE IDE AT , FAEAERAT Cpl252 RS , SEELAS.

B LUBIS AN FRRRA TN ELAS -
£ IDE FOpIn B IRPIEEISEINR , mthaiE , 158 Properties 710 , HIAITF5RME ,
£ Resource REAF , B1%45 Text file encoding i#%#%E UTF-8,

Properties for Demo_UART O *
type filter text Resource T
~ [Essgtice Path: /Demo_UART

Linked Resource: .
) Type: Project
Resource Filters i

Builders Location: EaWork\Bluetooth\Lt5926B\Lt5929B_NG\bluetooth

c/C++ Build Last modified: June 21, 2018 at 10:42:07 AM

C/C++ General Text file encoding
Compile Settings (O Inherited from container (UTF-8)

Refactoring History = @ Other: |[URIES: v

[[]Store the encoding of derived resources separately

New text file line delimiter
@ Inherited from container (Windows)

(O Other: \Windows

Restore Defaults Apply

Cancel

FILAUES AN TR/E |, 18 IDE BRAS F4RI0ESE A UTF-8 |, 7£ IDE =R mi%k#F Preferences FI,7£ General
#J Workspace FIiZr&E w3,

L5926B_AP-Note V1.1
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Preferences =) X

Workspace - v

org.eclipse.ui preferencePages.Startup not found

C*Core IDE Suite

~ General = )
: [ Build automatically
Appearance

File Search Run Project View Help Compare/patch | IRefresh using native hooks or poling

Content Types | LI Refresh onaccess

. = Editors [ Save automatically before build
& : @ [ New 2 Keys [ Always close unrelated projects without prompt
- Perspectives
0 p enP rOJeCt Search Workspace save interval (in minutes): |5
% - 5 . Workspace e o
C/C++ Projects Close Project ek Workspace name (shown in window title):
- Run/Debug
™ 1 . o Terminal Open referenced projects when a project is opened
i= Demo_Drive Build Project O CNe(® e
i
= Demo_EEP Ri @ Clean Project Text file encoding New text file line delimiter

efault (Cp1252) efault (Windows)

ther:

=% Demo Low
c - Import...
= Demo_Shutt

T EXp ort... Restore Defaults | Apply
v = Demo UART
4 Binaries Preferences Cancel

(O Other: Windows

T
eh

o TiEHEIET

2T FE B— BEYinatesans 4
FIFTRBINTER , RRUSEIEEES FERIINIEE
ST
15 InitialHardware() ;
16
17 LTPrintf("\nLT5926B Uart Demo") ;
18 LTPrintf("\nCompiled Time: %s, %s.", DATE , _TIME ):
19
20 while (1)
21 {
22 IrgMcuGotoSleepAndWakeup () ;
B Console: @
€DT Build Console [BleUiart]
.[src/wdt.o

./src/ble.o: In function 'InitialBle':

ble.c: (.text.InitialBle+0x54): undefined reference to 'radio_initBle'

ble.c: (.text.InitialBle+0x5¢c): undefined reference to 'ble set adv data'

ble.c: (.text.InitialBle+0x60) : undefined reference to "SetBleIntRunningMode'

ble.c: (.text.InitialBle+0x64): undefined reference to 'ble_run interrupt_start’

./src/ble.o: In function " IrgMcuGotcSleepAndWakeup':

ble.c: (.text.IrgMcuGotoSleepAndWakeup+0x38) : undefined reference to 'ble run_interrupt McuCanSleep'
meore-elf-1d: link errors found, deleting executable "BleUart.elf'

make: *** [makefile:47: BleUart.elf] Error 1

15:08:44 Build Finished (took 4s.216ms)

£ IDE IOhIRESIERPISEESEIRR , mdiasE , A Properties F5RE , 1% Compile Settings, I
WTRRmE

Properties for BleUart o X
type filter text Compile Settings eSS =
Resource ~
Builders . - -
JCrr Build Configuration: Debug [Active ] ~ | Manage Configurations...

¢/C++ General
Compile Settings ® Tool Settings % Build Output 4 Build Steps
(2 Cross Settings
~ ® Cross GCC Compiler g
2 Target c
(& Preprocessor g
@ Symbols m
2 Includes
@ Optimization
@ Debugging
2 Warnings
3 Miscellaneous
~ ® Cross G++ Compiler
(2 Target
(2 Preprocessor
2 Includes
& Optimization Library search path (-L) a8 858
2 Debugging
2 Warnings
8 Miscellaneous
~ ® Cross GCC Linker
(2 Target
2 General
(3 Libraries
2 Miscellaneous
(2 Shared Library Settings
~ ® Cross GCC Assembler

Libraries (-) a8

"${ccore_suite_path}/tool-chain/ccore-elf/lib/gcc/m|

L5926B_AP-Note V1.1
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ERLEIFERNTERmIFED , 10 : Configuration: Debug[Active] ,7E Tool Settins 9°TAF , 7E Libraries
RIS 2 BLE-Lib 28842 : ${workspace_loc:/${ProjName}/lib} #NTFE :

Properties for BleUart a X

I Compile Settings Yo v v
Resource n
Build -
C/C++ Build Configuration: Debug [ Active ] ~ | Manage Configurations...

C/C++ General

Compile Settings :
2 9 i Tool Settings 4 Build Output  Build Steps

(& Cross Settings Libraries (-I) 885

~ ® Cross GCC Compiler
(& Target gee
(3 Preprocessor c
3 Symbols 9
2 Includes m
cmb
sim
05

(2 Optimization

(2 Debugging

2 Warnings

& Miscellaneous
~ 1 Cross GCC Linker
(2 Target
(2 General

® XF 1ms EREEAIER

RTHEAE BEN TRHNEERTIRE | HTRUESK , B HA7T PITO EiER FEHEESN 1ms
EHIRRT, AMRIERF IRET , A7 BRAT , KA RiZEl=s  EEEFIE , DEnsEeihs,
EANESRSE ST

TR BERImZEr S RETAMEERHES | ttinsOEHE

o XFThEINTRERSRZE

PHREBEF B S FEAEITEL . MUSIET T INTO3 iERIR IR |, RS AREEEK , &
ZEIT -

EIC->U8PLSR[2].EICPLSR=1; //SCIO
EIC->U8PLSR[9].EICPLSR=1; //PITO
EIC->U8PLSR[19].EICPLSR=0;//INTO3

TR BUARRHLERBESENER SCI0> PITO> INTO3

L5926B_AP-Note V1.1
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o YNAIALIEE A RTNFE
ARIESHASEET , FEZRUT 3 _AhE

B XAIMR |, 4RI RE S Tt ERY
B XARTEINRRT Y HEANAKIR
B REFEEAIMRATH | EEERENININK

SENT -

void DisablePeripheral(void)

{
//5<A PITO EA58
PITO->U16PCSR.EN=0;
I Sil=sm
UARTO->U8SCICR2.RE=0;
UARTO->U8SCICR2.TE=0;

}

void EnablePeripheral(void)

{
/[ IR AN
CLOCK->U32MSCR.MS&=~(1<<3); //enable ADC
CLOCK->U32MSCR.MS&=~(1<<4); //enable PITO
CLOCK->U32MSCR.MS&=~(1<<9); //enable SPI
CLOCK->U32MSCR.MS&=~(1<<10); //enable PWMO
CLOCK->U32MSCR.MS&=~(1<<11); //enable PWM1
CLOCK->U32MSCR.MS&=~(1<<12); //enable EPORTO
CLOCK->U32MSCR.MS&=~(1<<13); //enable EPORT1
CLOCK->U32MSCR.MS&=~(1<<15); //enable EFM
CLOCK->U32MSCR.MS&=~(1<<16); //enable RESET
CLOCK->U32MSCR.MS&=~(1<<17); //enable WDT
CLOCK->U32MSCR.MS&=~(1<<18); //enable SCIO
CLOCK->U32MSCR.MS&=~(1<<19); //enable CCM

//{sERE PITO ERTSS
PITO->U16PCSR.EN=1;
//MEREER T
UARTO->U8SCICR2.RE=1;
UARTO->US8SCICR2.TE=1;

L5926B_AP-Note V1.1
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void Sleep(void)

{
DisablePeripheral();
CLOCK->MSCR=0xffffffff, //disable all modules
CLOCK->U32SYNCR.STBYMD=3;
CLOCK->U32SYNCR.SLEEP=1; //sleep
EnablePeripheral();
}

o UN{EEIEFRERIR
LM IR IRERIREREE , LRSS , 540
#define Devicelnfo "BleUart" /*max len is 24 bytes*/
o ZTEM/NMES L IEFERHESS
ESRFENESSRIINMET S | SHEE | IRZESEESWETBE , ReEEREL void
UsrProcCallback(void)R&ME, iBHNE , BRI LAMEEMEIAIT.
o WN{AERMBFFFIEFER | IREIHEEN

REEEFKEL void UsrProcCallback(void)RiEH void ble_disconnect(void)Ela],

o INfA_LfE Notify 8

HETFERREL void gatt_user_send_notify_data_callback(void) A4ME E1ERY Notify iHE JEFRIZRER
1BPEZE | | tBETLATEEREL void UsrProcCallback(void) 4bIB, HENSTSE :

AJEEZE cur_notifyhandle 792487 Notify ;B ER/EDHR ,
5180 : cur_notifyhandle = 0x0006;

B.IEZE E1EEUE , FHE3Z , BigJEAREL unsigned char sconn_notifydata(unsigned char* data,

unsigned char len)

o UIEPREETFT HERIFRRIE

VISR IESRT |, JERBEREL void ble_run_interrupt_start(unsigned short interv_adv); BIT£#
interv_adv 8%, j¥& : interv_adv B{i/5 0.625ms
540 : interv_adv=320, 3z 200ms

L5926B_AP-Note V1.1
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o YAHERNIET &R R RYEIFRRE

BILATERRZEL void UsrProcCallback(void)= , AFZEL sconn_GetConnlnterval() , SEXEZEIBRFVIIE
ERERETE , MRAFESIEER , BiFEEL void SIG_ConnParaUpdateReq(unsigned short
IntervalMin, unsigned short IntervalMax, unsigned short slavelLatency, unsigned short
TimeoutMultiplier) JSHEFEEIEXRVEIRRESEIRAZETFHL  FIEEESTEHMEARFIME)E  42E
H.

iOS RENNEESHIRERBERN , THS i0S REBIEESHENNHERTEZTHIARTE, &
RN ITHELATER !

Interval Max * (Slave Latency + 1) <=2s
Interval Max >= 20 ms

Interval Min + 20 ms <= Interval Max
Slave Latency <=4
ConnSupervisionTimeout <= 6s

Interval Max * ( Slave Latency + 1) * 3 < ConnSupervisionTimeout

=

2% sconn_GetConnlnterval(),sconn_GetConnInterval() B9 8fg AT B R (M EFE 1.25ms , #BRTSH
TimeoutMultiplier {2 10ms, EHFABERIFERESSERINEXEFRERTE , ATLUEHEEABEN , &
EWNTF :

if((time200ms%50)==0)//&z 10S E{F—R
{
if(runOnce==TRUE)
{
if (gConnectedFlag)//EB&TFiERIRTS
{
if(sconn_GetConnlInterval() <48)//1.25*48=60ms
{
/[BENAEET 1s , BUENSE , NMRERRDSSZMT
//Interval:(160,176)*1.25ms=(200,220)ms
//Latency:0
//Timeout:600*10ms=6s
SIG_ConnParaUpdateReq(160, 176, 0, 600);

L5926B_AP-Note V1.1
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runOnce=FALSE;
}
lelse
{
runOnce=TRUE;
}

o 7EigB RTCHMRIERT , AN{asRENRI sz

B LRI EEAI B AOBEHHIEREN |, SRENE RS BN EARENR BRI BB IE S ERYERZERE , B
o, NI ERGEEEIRRRE , FHEFEER , FRERIENENER  FEXDERS 2N ETE
A9, 1ZIFEFEERES void UsrProcCallback(void)WHT , BI3RS BRItA A IERERITE , Bfs
EZUT ;- (Hep, TR EEOAER 200 ms , EAETLWRIERETEEK. )
#define intervalAdvMs 200 //200 ms
volatile UINT32 time200msAdv=0;
volatile UINT32 time200ms=0;
void TimeHandle(void)
{
static UINT16 intervalMs=0;
if(gConnectedFlag)//E&TFERIRS
{
intervalMs=sconn_GetConnlnterval()*5/4;
timeMs+=intervalMs; //EILEZERTE
time200msAdv=0; //iE=T #ERTE
if(timeMs>=200)
{
time200ms+ +;
timeMs-=200;
}
}
else
{
timeMs+=intervalAdvMs; //EI0S &8
time200ms=0; //iB=IEREATE
if(timeMs>=200)
{
time200msAdv++;
timeMs-=200;
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WEIXAET RERES

7GR TELIEF AL IR | KIAIIERBEFEREL void UsrProcCallback(void) AT ,
> SR
radio_initBle(TXPWR_ODBM, &ble_mac_addr);
radio_standby();

IR XFE  BFCTARIRIRES | WAREERIT R 8ER
FEEF :

radio_initBle(TXPWR_ODBM, &ble_mac_addr);
ble_run_interrupt_start(320); //320*0.625=200 ms

IR RABRE |, Lt5926 £FEAZEHITRIR , FEXITE WakeupDelay=0; BNAREEXNEMRE.

8. &EXI

® [T32A01 HEARSEFfR V2.3
® Bluetooth Specification Version 4.0
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