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Al 5
AFMEITOCIEIRINFETNRGFLHITTEHENE. QFETERENFALES, R
FEMERERFRINFEIE T MUEE . A EER, KFMIILL CHS8x & F1EA G Fi#iT
NE, AREMERINFEETSROREFLZEHTSERFAM.
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1. #EiAR

1.1 4R

BB 4.0 A FFMMITERAK

- R EKR R /IR BIRE R (BEFRJ9 BR/EDR ZH#IEZF)

- RThEEER

RINFIET U EA T —RRWMAFE /NHHIEE, Rt S2 8T ALEIiFEAK
TR,

AR B PRI E T AR B AR %, B FN. (RFFRIFEE
IR ABRIRE. FEREFFEATIRIENNA, ERAMEBHEBERNNA.

1.2 {RINFEIE F AR E RN
{RINFEIE FF AR S R anE 1-1 Fiwo

WCHBLE

Application

GAP Role/Security

Profiles GATT Profiles

Host ROLE
(Broadcaster/Observer/Peripheral/Central)

Generic Access Generic Attribute
Profile(GAP) Profile(GAP)

Security Attribute Protocol
Manager(SM) (ATT)

Logical Link Control and Adaption
Protocol(L2CAP)

Controller

Host-Controller Interface(HCI)

Link Layer(LL)

Physical Layer(PHY)

E1-1

iU Host (EHILE) Fa Controller GEFIHMYE) ARk, FHEXFEIRS—MK
O FITH,

BLEMRNAEFREDIERNBERIGREEXH (CAP) FiBABMEESH (CGATT)
B LA,

YIEEE (PHY) 2 BLE i &/KE, EMET BLE BIEMEMINSH, SIFESM
E, FHIAEEE.

YRR RTE 2.40Hz 38, FEASHMREIE (GFSK - Gauss frequency Shift
Keying) FEARZITIEH.
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BLE 5.0 M¥IEEB=MIMAR, F3I=2 Wbps MEHBYHEER. 2Mbps B TC4REEHI
IEF1 IMbps BU4RISHIIRE . E P IMbps BITTHRISHIEE RS BLE 4.0 RFIHILAVIIEZ 5k
A, BINEMYEEN SR R T BEREFMBEES.

$EE (LinkLayer) £HN&&E4TH#®E (standby). [#& (advertising). Y0r/33
#i (scanning). &i#2 (initiating). ¥%&3E (connected) X HFURZSH—F, BESX/LFH
RES, BLE WEFLUAITI BMEZSF®RIE, HBREENTHESMRESTHHRBEEER.
AR SEFIIE O

BABEIYL (Generic Access Profile) R2BLE & EZFWHINEEXIIMNEOE. EME
T=ENAHE: GAP A, EXAMNME, RL19. TSR REN %, EEmgE

HE.

I BE—ALUEREN—EET BNRE

MEE—A LU IR E, EFEREEIERNRE

M ——RT AR R T i8R %, AR R MEREERDIEAMI
FN—FRHIE BREFHLEER, AR EEERSEBEPEREN

B e IsHIY (Logical Link Control and Adaptation Protocol) EF#154%
FISSEIENERD RS, RMBUEHERS. ERLEENARE, ATNERTHERE, FLE
R RBAE L E XTI 2SR BB TS, -

ZEEBHIYL (Security Manager) IREECITAMZRRD KRS, SEMBZEEIZMEBIE
T
EEfERHth (Attribute Protocol) ENX T BMLMAAIEES, BIEUID. AIRFIE
HE, METREMNE. 5. BINFRIEREFMET.

BABMMTE (Generic Attribute Profile) EX T {#ERATTAIARSZHEZR ML AL
), AMNMEENAHENRERBIHURHICATTE I .

GATT BRS5E——HGATT B PimteHBUIRR SIS &
GATT & Pul——MGATT ARFSEFIEE N AHIRMNIEE
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2. ARFE

2.1 #EiA

CH58x /Z5= Ak BLE Jo&ki@iflAY 32 i RISC-V idzHIzg . Fr &R 2Mbps {RINFEEE @i
RIR, 2R USB ENANR FITHISFUCLES, 2 1 SPI, RTC FFEIMNIFEIR. KFA
LA CHE8x FF& a2 6k, ABRHMRINFRECHEHATSEILFAM.

2.2 BcE

CH58x mEIEM BT R RRA R, 1©FI88, T, EEXXHFNAZFHAE CH58x £38
. ETI%%%Central%uPeripheraH’iIJ’rz°

2.3 BFHEA

BUALOEIEUAT AN EZE Y
- TMOS
- HAL
* BLE Stack
* Profiles
- RISC-V Core
 Application
BREBRHETEA GAP BELE L
* Peripheralrole
* Centralrole
* Broadcasterrole
* Observerrole
GEET iRt T —Lk CATT BL B AR TR
TFYHIESE CHE8XEVT B8,
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3. ESEERS (TMOS)

3.1 #fiAR

{RIThFEIE FFth sk A B R I BT TMOS (Task Management Operating System), TMOS
B MEHIEER, @i TM0S AIIREFEMHAIHITAR. TMOS fERIEE L, BLE #hillik.
profile EX. FRER R A#EELSERSI. TMOS S2EHZEX LHR(ER S, ME2—FMIL
IMEBEZ RO RERIEEIENS.

WF—MES, H—FKZHES 1D, EFHIMBULURES TAHMITHEGEZANAT
B ERAY

3.2 E5¥EL

B, FIRIE TMOS #40E1T, BB main) R EMEIFHIT TMOS_SystemProcess().
MAEHIESEZEIAA tmosTaskID TMOS_ProcessEventRegister(pTaskEventHandlerFn
eventCh) ¥, BEHMEERECEME TMOS Fh, FHAERME—RY 8 IfF% ID. AEIRIE
ZIRLFES 1D foRiEBE, MES ID WINMESRAERES. hUEESYIESRSH
k.

1. halTaskID = TMOS_ProcessEventRegister( HAL_ProcessEvent );

3.3 EFEHEEHIINIT

TMOS Bt i A RNHITIAE, REATh—MRIET RTC, BAIK 625us. AFEIEE
MHES (Task) ¥ BEXBIEMH (Event) FRMNE TMOS MIfESFS &R+, BH TMOS BEIEIT.
FEESVIBHTERZ G, TMOS A TEMERIAPIMESENY, EHRIRETEE 16 (LT =,
HbhB—NER—ESHPHRE—MME—EH. FFREMA 1 RFZATRHNELGEIT, B0
MAREIT- B Task AAHR S LLEENX 15 MNEHE, 0x8000 ARG T EEAY SYS_EVENT _MSG
=Y, IRFESHEEEN, FUHEX. FHFSR 3.5,

ESBITHEARGEMINE 3.1 iR, TMOS RIBESHMAERLOHEEREELHETER
1T, RIS, W12.46 BERA PR REREFFRNBZFNETPHELES, HERSM
SR FRGEESHITER, EFEERAPEHNRITHERAEER . S—MERERZ G,
HEEBEER, RESHANTHASEERER.
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Board init, Tasks’ init()

-
TMOS

call system tasks

has system

tasks

Set events for timed out timers.

n>tasks,n=0 Task n++
has events
No

Calltask n’ s ProcessEvent CB

auop s1ys| Aue Ja1je “Juod pue dnayem

has system
tasks

Yes
Schedule wakeup. Sleep.
Update time.

& 3.1 TMOS & EIBRERE
297 EBA TMOS AL IBZE4HAYE A K HE4E K, LA HAL 2 A9 HAL_TEST_EVENT E#-A41, X2
B HAL_TEST_EVENT & A H b EHEHER . tARIBELE HAL BE X — TEST 4, AJ1A
£ HAL BRESVIRHTER G, EESENARBFIRMEH HAL_TEST_EVEN, HEAER
T

if ( events & HAL_TEST_EVENT )
{

PRINT(C "* \n" );

return events ” HAL_TEST_EVENT;
}

ga b W N

EHPITERESEREXN N 16 MEHTELUEREH, HLESLEE—EFH,
PA_E{RADIET return events ™ HAL_TEST EVENT;&F& T HAL_TEST EVENT #Ris.

EHRTERE, VER tnos_set_event( halTaskID, HAL_TEST EVENT) &R BN 3z BN#
ITRRNEY, BHEIMIT—R. Hi halTaskID AikFHMITAI{ES, HAL_TEST EVENT X
ES T RAIEH-

tmos_start_task( halTaskID, HAL_TEST_EVENT, 1000 );

HEZEIITHE NS4, ATIEMA tmos_start_task( tmosTaskID taskID, tmosEvents
event, tmosTimer time)&K#, ,\Ij] £5 tmos_set_event (), XHETFTEREFEER
ITHESHIES ID REHIRSE, ERAMB=ZNSH: SHERITHEMEE. EHS
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FEIXBBITES B R AT —IR A AEF M E X TORESHATHIES B BN AT E BB AT RA
E L

1. if ( events & HAL_TEST EVENT )

2. {

3 PRINT( "™ \n" );

4. tmos_start_task( halTaskID, HAL_TEST _EVENT, MS1_TO_SYSTEM TIME( 1000 ));
5 return events ” HAL_TEST_EVENT;

6

.

AT TMOS X B—ANERTE {4 HAL_TEST_EVENT, RGEHITRXMITEGEESHANS
AR, BITFERINEE, NoHENERER. HSRMCREWNE 3.2,

3.2 ERES

3.4 HEETE

TMOS b fER —RATE, AT LIBEXAFRIERMUELIR KN, TMOS FENESE
HEEHERLEAS, TEIFEEFHENE, MEDERITAFNERERL.
T RINFEE S Ot L R AL AT, FRAFE AR KA TS T HEITUR.

3.5 TMOS ##E1%i%

TMOS AR EIMMESHBRM T — MWL X HENBEL R JIENLBZEEN,
BEAEEBHBEATKERTUREEN.
ARRBUT SR & E— MR
1. f#M tmos_msg_allocate )R AL EMBTWERIFNEF, BRIFXI, MWERERAE
dosib, &HRMONRE NULL.
2. BHIEENERNGEF.
3. M tmos_msg_send() R E13EEMMES X E BRI E .

1. // Register Key task 1D
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© 0O N o o M WN

11.

HAL_KEY_RegisterForKeys( centralTaskld )
// Send the address to the task
msgPtr = ( keyChange_t * ) tmos_msg_allocate( sizeof(keyChange t));
it ( msgPtr )
{
msgPtr->hdr_event = KEY_CHANGE;
msgPtr->state = state;
msgPtr->keys = keys;
tmos_msg_send( registeredKeysTaskID, ( uint8_t * ) msgPtr );

HIBRLERING, SYS_EVENT_MSG #EANBM, LATRZIEHIT SYS_EVENT_MSG EHf4,
AEXEFELIEAR tmos_msg_receive QR EHIE. ERIELETHE, LAER

tmos_msg_deal locate ) BN F. ¥

FESE G

BRILISEEEL central BIES ID, central WAL EHIGSEWEILEE.

0 N o o0~ WN P

uintl6é_t Central_ProcessEvent( uint8_ t task_id, uintl6_t events ){
if ( events & SYS_EVENT MSG ) {
uint8_t *pMsg;
if ( (pMsg = tmos_msg_receive( centralTaskld )) = NULL ){
central_ProcessTMOSMsg( (tmos_event_hdr_t *)pMsg );
// Release the TMOS message
tmos_msg_deal locate( pMsg );

5% KEY CHANGE RO 4

a b~ W N -

static void central_ProcessTMOSMsg( tmos_event_hdr_t *pMsg )

{
switch ( pMsg->event ){

case KEY_CHANGE:{
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4. NBHIIZE

4.1 HhR

{RINFEEESF EVT BHIFEELIE— & 8 AY BLE TF%: Peripheral. 51t TIEEEFE E CH58xX ith
B ERT SL I —ANME B AR ThEE IS F AL &
4.2 TR

N\ WPR0J X5, 7E MounRiverStudio ZZME ORI &S TIE30H:

hor i

A

I Project Explorer 22 =
~ (=% Peripheral
#F Binaries
ki Includes
v 3 APP
= include
(€] peripheral_main.c
[€] peripheral.c
v (G HAL
(= include
[ MCU.c
[§ RTCc
[€] SLEEP.c
B KEY.c
[#] LED.c
R LB
R Ld
v 2 Profile
= include
[£] devinfoservice.c
(€] gattprofile.c
R RVMSIS
v [ Startup
(5] startup CHS573.5
[ StdPeriphDriver

& obj

& 4.1 Ti23cH

XA AT ILE:

1. APP - BEMRAREX AL HHATME T, BHIFER mnain EHHAEXE.

2. HAL - kXl HAL BROREARIES L0, HAL ERIEE itk S R EH
BEHREE.

3. LIB - A{EIhFEIEFEIMRESC .

4. LD - $EIEMIA.

5. Profile - ZXHNEE GAP BBELEXH, CAP REFLETHFI GATT BLE XH
BRI S, RFBES GATT BRFAFHISH. FIHESEES .

6. RVMSIS - RISC-V H#Z%ifapENRIBS k3.

7. Startup - Bt
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8.
9.

StdPeriphDriver - BESHIMEBIREIRENIC M.
obj - YmIFSRERBICH, BIE map XS hex XHF.

4.3 8T main()

MainQERBAEFEITHESR, LERBESLN RGN HHITVIGRN; RBERE 10 OK
A, BLEZESRESHTERRARE; BHEVRAEOETITENER, SEVIHEML TMOS
AR ARIN3EIESF . Peripheral T2 mainQ BB AN TR

© 00 N o o B~ W N P

R N N o o
B O © ©® N O O A W N F O

22.

int main( void )

{

#if (defined (DCDC_ENABLE)) && (DCDC_ENABLE == TRUE)
PWR_DCDCCFg( ENABLE );

#endif
SetSysClock( CLK_SOURCE_PLL_60MHz ); /1% 5E R Gt
GP10A_ModeCfg( GPIO_Pin_All, GP10_ModeIN_PU );  ///ii# 10 [
GP10B_ModeCfg( GP10_Pin_All, GP10_ModelIN_PU );

#ifdef DEBUG
GPI0A SetBits(bTXD1); //BEEE
GPI10A_ModeCfg(bTXD1, GPI10_ModeOut_PP_5mA);
UART1_DeflInit( ); 1/HIEAGER T

. #endif

PRINT("%s\n",VER_LIB);
CH58X_BLEInit( ); /WA IE T 2
HAL _Init( );
GAPRole_Peripherallnit( );
Peripheral_Init( );
while(1){

TMOS_SystemProcess( ); VIES N
}

}

4.4 RSB

4.4.1 {RINFEIEFEMIIR1L
{RIhFEEE T EE ¥ 3R 1L 25 21 CHE8X_BLEINnit(), BT ELE S ¥ bleConfig_t BLEERINTZ,
BHh, &SITHEZSH, SREET BLE LibInitOREEEESKEHES.

4.4.2 HAL B#ItE1L
JEM HAL BAESS, XSEESEGHITHIRIL, 0 RTC Bgh, REARMAEEZ, RF ROESF.

void HAL_InitQ

{
halTaskID = TMOS_ProcessEventRegister( HAL_ProcessEvent );
HAL Timelnit();
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5
6
7.
8
9

10.
11.
12.
13.
14.

15.

16.

17.
18.

#if (defined HAL_SLEEP) && (HAL_SLEEP == TRUE)
HAL_Sleeplnit();
#endif
#if (defined HAL_LED) && (HAL_LED == TRUE)
HAL LedInit( );
#endif
#if (defined HAL_KEY) && (HAL_KEY == TRUE)
HAL Keylnit( );
#endif
#if ( defined BLE_CALIBRATION_ENABLE ) && ( BLE_CALIBRATION ENABLE == TRUE )

tmos_start_task( halTaskID, HAL_REG_INIT_EVENT, MS1_TO_SYSTEM TIME( BLE_CA
LIBRATION_PERIOD ) ); 1/ INREAT S, SO HERERT /N F- 10ms
#endif
tmos_start_task( halTaskID, HAL_TEST EVENT, 1000 ); /7 TIN5
}

4.4.3 RIHFEIE T NHANIEIL

IR EIERA B :
1. GAP BRIV, tIERRIhFEIET ESk;

2.

RIFEET NN AR K, SEMUESIEM, SHEE (N Es%, &
2%, BESHTF), CATT RARSZSHVUEM, WAKEEE K EM. 100 5.5.3.2 75,

4.2 BT f5I3% Peripheral HISEREMR, A{EARIMFETBANNSE. 4
ERESEELE.

CONNECTED
BONDED

see

CLIENT SERVER

Generic Access
UUID: Ox1800
PRIMARY SERVICE

Device Name . 8
UUID: 0x2A00

Properties: READ

Value: Simple Peripheral

Appearance &
UUID: 0x2A01

Properties: READ

Value: [0] Unknown

Peripheral Preferred Connection :
Parameters

UUID: 0x2A04

Properties: READ

Value: Connection Interval: 100.00ms -
200.00ms,

Slave Latency: 0,

Supervision Timeout Multiplier: 1000

Central Address Resolution ¥
UUID: Ox2AAB

Properties: READ

Value: Address resolution supported
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Generic Attribute
UUID: 0x1801
PRIMARY SERVICE

Service Changed ¢
UUID: 0x2A05 -
Properties: INDICATE

Descriptors:

Client Characteristic Configuration ¥
UUID: 0x2902

Value: Indications enabled

Device Information
UJUID: 0x180A
PRIMARY SERVICE

System ID ¥
UUID: 0x2A23

Properties: READ

Value: (0x) 00-00-00-00-00-00-00-00

Model Number String &
UUID: Ox2A24

Properties: READ

Value: Model Number

Serial Number String ¥
UUID: Ox2A25

Properties: READ

Value: Serial Number

Firmware Revision String ¥
UUID: Ox2A26

Properties: READ

Value: Firmware Revision

Hardware Revision String &
UUID: Ox2A27

Properties: READ

Value: Hardware Revision

Software Revision String ¥
UUID: Ox2A28

Properties: READ

Value: Software Revision

Manufacturer Name String ¥
UUID: Ox2A29

Properties: READ

Value: Manufacturer Name

IEEE 11073-20601 Regulatory ¥
Certification Data List -
UUID: Ox2A2A

Properties: READ

Value: (0x) FE-00-65-78-70-65-72-69-6D-65-
6E-74-61-6C

PnP ID I
UUID: 0x2A50 o
Properties: READ

Value: Bluetooth SIG Company: Reserved ID
<0xQ07D7>

Product Id: O

Product Version: 272


http://wch.cn

BRI ET R FASEFM 16 http://wch.cn

Unknown Service
UUID: 0000ffe0-0000-1000-8000-00805f9b34fb
PRIMARY SERVICE

Unknown Characteristic ¥ ¢
UUID: 0000ffe1-0000-1000-8000-
00805f9b34fb

Properties: READ, WRITE

Value: (0x) 01

Descriptors:

Characteristic User Description ¥ 4
UUID: 0x2901

Value: Characteristic 1

Unknown Characteristic ¥
UUID: 0000ffe2-0000-1000-8000-
00805f9b34fb

Properties: READ

Value: (Ox) 02

Descriptors:

Characteristic User Description + 4
UUID: 0x2201

Value: Characteristic 2

Unknown Characteristic 4
UUID: 0000ffe3-0000-1000-8000-
00805f9b34fb

Properties: WRITE

Descriptors:

Characteristic User Description vy 4
UUID: 0x2901

Value: Characteristic 3

Unknown Characteristic W
UUID: 0000ffe4-0000-1000-8000-
00805f9b34fb

Properties: NOTIFY

Value: (Ox) 88

Descriptors:

Client Characteristic Configuration ¥
UUID: 0x2902

Value: Notifications enabled

Characteristic User Description ¥ 4+
UUID: 0x2201

Value: Characteristic 4

Unknown Characteristic 4

UUID: 0000ffe5-0000-1000-8000-
00805f9b34fb

Properties: READ

Value: (0x) 01-02-03-04-05

Descriptors:

Characteristic User Description ¥ 4+
UUID: 0x2901 _
Value: Characteristic 5

4.2 @M%

4.5 EHAIE

MsksEmia, ABREH (MEEHHFE—1U), CTAREFESHLIE
Peripheral_ProcessEvent FHIEH, AT &/NIEEIAEHAIRTRERIR.
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4.5.1 EREH

MTARIEFE GXIEFERATHIFE peripheral.c 1), NAREFEE—1MEA
SBP_PERIODIC_EVT Y TMOS Z4. TMOS ZERT8§<> SBP_PERIODIC_EVT MMM L E. 7
SBP_PERIODIC_EVT MBFERK I , & B 25 EBAT{E#{1% E J9 SBP_PERIODIC_EVT(EKA 4 5000ms) .
|5 WEE—REREMHE, HIHA performPeriodicTask() B SEINThEE

if(events & SBP_PERIODIC_EVT)
{
// Restart timer
if(SBP_PERIODIC_EVT_PERIOD)
{
tmos_start_task(Peripheral_TaskID, SBP_PERIODIC_EVT,
SBP_PERIODIC_EVT_PERIOD);
7.}

8. // Perform periodic application task

o o~ WN P

9. performPeriodicTask();
10.  return (events ™ SBP_PERIODIC EVT);
11. }

XA EHLEBXNEN T, (BREBR T A E B ES PIITE EERE.
IR A MBS 2 ATIE R EI— TR TNOS ERTEE, KUARIEE T—NEEAMES.

4.5.2 TMOS ;BB &%
TMOS ;HE R BERIET BLE thil# k& B, BXXEBBOHARTES N 3.5 TM0S #iELiE

4.6 [a]f]

MAREFNRBEEATUSESHLENRBES, SAUSERERH+,
simpleProfileChangeCB()#1 peripheralStateNotificationCB(). WHilik5 N HAIEF |8
RYIE 15 2 A EHR S IAY, B0 simpleProfileChangeCB() AT LUS4FAE{E AYZE LB £N44 L
AR,
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5. {RINFEIESFihisli%

5.1 #fiAx

RINFEEE T IR E X o, HAASRMEERERE. ERERENIZTBRLR
HThEE, EAMMNEESNAEFHEITRE.

5.2 BAIAREEXH (GAP)

5.2.1 #HiA
{RINFEEE ZFthisl#% Y GAP BEX TR ZUTILMIRE, E 5.1 Fiw
s 3
Idl
N J
( h
Scanner
Initiator
e
\_ ,
’ -
L nec 1 )
5.1 GAP KA
Hrh:

Standby: {KINFEIEF AR BRI RIRES;

Advertiser: &&FRIFENHBIBHIT B, HTPIERSHAIR, HUFHIE.
I BRI FRAA LR & T TR .

Scanner: HIFWERI HBHIERE, FERELEAMEKRESLE HE, T HBESEEA
HHENE. AEESIEEB BENEEHBHIHERT AT LUER . i T 2 INg &/

Initiator: ENIEERE, EEAREVLIUEERTEZEMIZEIbE, Rkt
MSEr#EELEE. ERAEETEENERMEMBTEESH.

Master or Slave: WRILBEEEAIE #HE, WEAERMNZML; MRREFEE
EreLiEdE, WEAEREEREN.

5.2.1.1 EESH

EESHR TR ARSI, X EE S ENFMIIIRMER.

- E#ZEPR (Connectioninterval) - RINFEIEZFRAMNZMINAR, BHEEFEH
ATE S R I B & AR . B MEEN—R IR R X SEBR A— N MEES .
ERERRN AN EES G ERORTE), EATE AR 1.25ms. E1ZEPRAISERE H 7.5ms~4s.
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ama

i ! |
i | J J
0mA A i ‘ 1 |
TR [ (PR TRSRTT w TSNS TSN TOUORT I [ Y PPN TS TP TR P qummwwwwﬂ
ama |
00:00:00 00000 000300
S0

i SEdEi; p mx 00000
i EiEE R 1 700000 50.000

a%.15ms

9.11ma 17.19ma 164.9m: 1.50mc 9.12ma 16.53ma 30.15m: 275.03uc
merage o e chorge gy e time char

B 5.2 EEEHSEEER
TR N AT RS FENRMEEER, BUNERERS RS HERE R EE, BN
Bt BRI
- NIZ#HEIR (Slavelatency) - tESHATLUEMHEBEE BB EZEE M. MRREFRE
HIRFERLE, B2 WIER AT AT EEE A ARSI F 550, MR
oo NZELERHERTITUREHNRASEHE, HEER 0-499, EFFRIEBVEEENR
INF 16s. X THYEZERFSE 5.2.1.2

Event
Slave Latency = OFF Data to

Send
@ s @ s M s M s M s

No slave latency-slave responds with empty packets every connation interval.

Event
Slave Latency = ON Data to
Send

S

Slave latency on.Slave can skip n connection events.Only wake up if slave has data to send.

& 5.3 NiR &R
- BRE#RT (SupervisionTime-out) -IESH AR BAIEEFEHEIRIRAFE. 0
KRBT UAER A EYERSH, WIAKEZEHT, REREREERT. WEBRT
SERE7 10 (100ms) ~3200 (32s). ABRTRTEAHA T HRIEEEIR.

5.2.1.2 B EZER
AEMNEFIERE A BRERBEERANERT, BXEZERAMMNERESH 2 BRIATE.
ERBRAMMNEEERSEER 0 WIERAT, AXEREEFREE B AEREErR.
HitEARWT:
BROEIEEE = (EFERR) x (1 + MFFER)
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s
EHEEFE: 480 (100ms)

MIZZIEIR: 4

BHUEEEME: (100ms) x (1 + 4) = 500ms

LIS BHIBEHNERLT, MHUIFEHE 500ms &—REREEH.

5.2.1.3 EESHIEEM

BIEMEESBEN TR RIMRIETRFRUR MG, UTRE TEESHIEEPHN
MRAR:

B ERE B

- B ENAHLIhEE

- EIMFEMEEZ BN EILE

- B BRI IR A% & P R OR8]

R Bl -

- B ENMHLIhEE

- BOFMEEZ BN EILE

- AR IR RS HIATE)

B MG FERSIFHIRE 9 045

- AN AR ThEE

- WD EALE MK 125 B P B E AT 8]

AN IS B HEIR S -

- REHIBEEL X AT, Bl AHEThEE

- AN AL E MK 1% B P B E AT 8]

5.2.1.4 EZSHEN
FE—LNAF, N ATREEEEEZRIRBEARFBERUERESH .. M ATLUSEE
SHEMEREEZ TN AEINEES X TIET 4.0, hilA%aY L2CAP EIFAIRILIEK
ZIEREBEUTSH:
- w/NMEEENE
- R NEZEIE
- MIZ&ZILR
”’_gﬁfﬁ—f
XLESHAMITERNERESHE, BERENATLUELIZIEK.

5.2.1.5 &IE%EE
FHSHMAHATAE FEMREZLIEERE. BE—REERRIEE, 3—&ZFVNE
IR W TEZEZ AMER & 1L EEAIM R .

5.2.2 GAP HIZRE
N ZFALAURITE R GAP ZHY API eR Sk SCIN MM AY BLE ThEE, Wr B 5iEE.


http://wch.cn

BRI ET R FASEFM 21 http://wch.cn

Application

GAP Role

GAP

5.4 GAP HRE

5.2.3 GAP EELE

GAP R AEBIThREARRTERE PR, A A RILAZE CHS8XBLE_LIB.h ARk EIHHRL AR =
HHO

£8.1TENX T GAP API, ATi&id GAPRole_SetParameter ()#1 GAPRole_GetParamenter()
KRG EMGNSE, I igEke, FEERES. AP BELERHIGT:

1. // Setup the GAP Peripheral Role Profile

2. {

3. uint8_t initial_advertising_enable = TRUE;

4. uintl6_t desired_min_interval = DEFAULT_DESIRED_MIN_CONN_INTERVAL;

5. uintl6_t desired_max_interval = DEFAULT_DESIRED_MAX_CONN_INTERVAL;

6. GAPRole_SetParameter( GAPROLE_MIN_CONN_INTERVAL, sizeof( uintl6_t ), &de
sired_min_interval );

7. GAPRole_SetParameter( GAPROLE_MAX_CONN_INTERVAL, sizeof( uintl6_t ), &de
sired_max_interval );

8.

9. }

5.3 GAPRole £%

IEIN 4.4 TSER{EAAIARKE, GAPRole 2—/NEJMAY{ESS(GAPRole_Peripherallnit),
GAPRole AEBRIBEIEF FEFITIT, MNMELRAEBERF. ZESENHREABHBNBEF
BapFiEcE. HEERE, NMAIEFAIE GAPRole {5 EMREIER .

RIBRENEE, AP EALIBTUTHMAR:

- ["#%#& (Broadcaster) - {NJ BT EMIERE

- ME;E (Observer) -{X3r B I EENIER

- SMNEIEEE (Peripheral) -A]T 3% B AI{E A MM TESE RS B ISR

- Fulyig#E (Central) - RI¥AET BB A{EAENAEERER B R BN ER

TENBINELE (Peripheral) UKRAFLEFZ (Central) XFENAE.

5.3.1 SMEI&&EFAE (Peripheral Role)
B HINENE BRI E LSBT :
1. #]351L GAPRole &%, WA THKABFIR.

1. // Setup the GAP Peripheral Role Profile
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2
3 uint8_t initial_advertising_enable = TRUE;

4 uintl6_t desired_min_interval = DEFAULT_DESIRED_MIN_CONN_INTERVAL;
5. uintl6_t desired_max_interval = DEFAULT_DESIRED_MAX_CONN_INTERVAL;
6
7
8

// Set the GAP Role Parameters
GAPRole_SetParameter( GAPROLE_ADVERT_ENABLED, sizeof( uint8_t ), &initial_
advertising_enable );
9. GAPRole_SetParameter( GAPROLE_SCAN_RSP_DATA, sizeof ( scanRspData ), scanR
spData );
10.  GAPRole_SetParameter( GAPROLE_ADVERT_DATA, sizeof( advertData ), advertDat
a);
11. GAPRole_SetParameter( GAPROLE_MIN_CONN_INTERVAL, sizeof( uintl6_t ), &desi
red_min_interval );
12.  GAPRole_SetParameter( GAPROLE_MAX_CONN_INTERVAL, sizeof( uintl6_t ), &desi
red_max_interval );
13. }
14.
15. // Set the GAP Characteristics
16.  GGS_SetParameter( GGS_DEVICE_NAME_ATT, GAP_DEVICE_NAME_LEN, attDeviceName

);
17.
18. // Set advertising interval
19. {
20. uintl6_t advint = DEFAULT_ADVERTISING_INTERVAL;
21.
22. GAP_SetParamValue( TGAP_DISC_ADV_INT_MIN, advint );
23. GAP_SetParamValue( TGAP_DISC_ADV_INT_MAX, advint );
24. '}

2. A4 CAPRole £, UIEN RMHEEHE AN AEFEREL.

1. if ( events & SBP_START DEVICE_EVT ){

2. // Start the Device

3. GAPRole_PeripheralStartDevice( Peripheral_TasklID, &Peripheral_BondMgrCBs,
&Peripheral_PeripheralCBs );

4. return ( events ~ SBP_START_DEVICE_EVT );

3. MEHAZE%% GAPRole #84
N A B#ITEESHEH.
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1. // Send connect param update request

2 GAPRole_PeripheralConnParamUpdateReq(peripheralConnList.connHandle,
3 DEFAULT_DESIRED_MIN_CONN_INTERVAL,
4. DEFAULT_DESIRED_MAX_CONN_INTERVAL,
5 DEFAULT_DESIRED_SLAVE_LATENCY,

6 EFAULT_DESIRED_CONN_TIMEOUT,

7 Peripheral_TasklID);

hRIREEI S, PITSHEMRE, FREMEMKRT.
4. GAPRole 1ESSI5HNA%S GAP AXIEHEIRANAE.

HE iU B B E I W FF R S S H 1R 15845 GAP B

CAP Bl EI% 4, BB IEHRBEEENAE.

1. static void peripheralStateNotificationCB( gapRole_States_t newState, gapRol
eEvent_t * pEvent )
{

switch ( newState & GAPROLE_STATE_ADV_MASK )

{

case GAPROLE_ADVERTISING:
if( pEvent->gap.opcode == GAP_LINK_TERMINATED EVENT )

{

© 00 N O 0o B~ WN

5.3.2 FuMg&FAE (Central Role)
ME P OEZNENRENT:
1. #0351k GAPRole &%, A TR,

1. uint8_t scanRes = DEFAULT_MAX_SCAN_RES;
2. GAPRole_SetParameter( GAPROLE_MAX_SCAN_RES, sizeof( uint8_t ), &scanRes );

2. #14a1L GAPRole 1155, BUEIGEMIESHEELAL N MIEFEIEE K.

1. if ( events & START_DEVICE_EVT )

2. {

3. // Start the Device

4. GAPRole_CentralStartDevice( centralTaskld, &centralBondCB, &centralRoleCB
):

5. return ( events ™ START_DEVICE_EVT );
}

3. MR RZE%1% GAPRole %54
NMNAEEHANAERY, &i% GAP 5.
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1. GAPRole_CentralStartDiscovery( DEFAULT_DISCOVERY_MODE,
2. DEFAULT_DISCOVERY_ACTIVE_SCAN,
3. DEFAULT_DISCOVERY_WHITE_LIST );

GAP BR& XA SR thildk, Whillixii®le<, BUTIEMERE, HIREBRARTS

4. GAPRole fESIEMNILS GAP BXHNEHERANAE.
B SRR B E R T T R dn S H R IE 4G CAP B,
CAP ElfZldr4, BiFBIENARBIRIEANAE.

1. static void centralEventCB( gapRoleEvent_t *pEvent )

2. {

3. switch ( pEvent->gap.opcode )

4. {

5.

6. case GAP_DEVICE_DISCOVERY_EVENT:

7. {

8. uint8_t i;

9. // See if peer device has been discovered
10. for (1 =0; i < centralScanRes; i++ )
11. {

12. it (tmos_memcmp( PeerAddrDef, centralDevList[i].addr, B_ADDR_LEN))
13. break;

14. 3}

15.

5.4 GAP 4 EEIE

GAPBondMgr 1M ALIBKINFEIE FERPHNREEIR, FEEERFENAEZTEHIIE
BEABHIES.

%= 5.1 CAP HEEIEARIE

Rig ik

Bcxt (Pairing) =N b Uk =

n# (Encryption) | EEXtE#EHME, HE2EMME

iy iE | ECxhE A2 EL A (MITM: Manin theMiddle) {RiPSERL

(Authentication)

#8%E (Bonding) BmERPEEEIEZ L MEEMESED, AT T—MNEFS

= B | BREBIESS, BEFEITHN A R AR R 2 A 3

(Authorization)

Fetkz 5 (00B) BT BRI &R AR, Ml O NFC F
H A sREFHITC . XWREET MITM R,

FiEl A (MITV) HRIB]ARIP. XAERT ARG L ST o2k AR 50 A0 2548 SR AR AR in 25

B 1E%EE Qustiorks)| LB ARBEXT A,
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BN REFEEN—RIENT:
1. ZAEExT (BFEUTE#HGER).
A. JustWorks, 1@id Tk &iXE4H
B. MITM, iEidtdr(E] A&iXESH
2. BT EAMBEE.
3. HIEHEH, FHEA.
4. HEREERN, ERGEENBAMEEE.

5.4.1 X<HIECxt

1. uint8_t pairMode = GAPBOND_PAIRING_MODE_NO_PAIRING;
2. GAPBondMgr_SetParameter( GAPBOND_PERI_PAIRING_MODE, sizeof ( uint8_t ), é&pa
irMode );

WX B, PURREEAIE MR .
5.4.2 BEREMETHE

uint8_t mitm = FALSE;

uint8_t bonding = FALSE;

uint8_t pairMode = GAPBOND PAIRING_MODE_WAIT_FOR_REQ;

GAPBondMgr_SetParameter( GAPBOND_PERI_PAIRING_MODE, sizeof ( uint8_t ), &pai

rMode );

5. GAPBondMgr_SetParameter( GAPBOND_PERI_MITM_PROTECTION, sizeof ( uint8_ t ), &
mitm );

6. GAPBondMgr_SetParameter( GAPBOND_PERI_BONDING_ENABLED, sizeof ( uint8_ t ), &

bonding );

A W N PP

FEIENE, FREXTIRE, THREEE RS 10 8, AREREFE AL
MEEMN, BRELFRAIFREBNN, EREE ARTREMANER, NI EELRIT.

1. uint8_t ioCap = GAPBOND_I10_CAP_DISPLAY_ ONLY;
2. GAPBondMgr_SetParameter( GAPBOND_PERI_10_CAPABILITIES, sizeof ( uint8_t ), &
ioCap );

5.4.3 BEid P8 ABLXTHERE

uint32_t passkey = 0; // passkey "000000"

uint8_t pairMode = GAPBOND PAIRING_MODE_WAIT_FOR_REQ;

uint8_t mitm = TRUE;

uint8_t bonding = TRUE;

uint8_t ioCap = GAPBOND_10_CAP_DISPLAY_ONLY;

GAPBondMgr_SetParameter( GAPBOND_PERI_DEFAULT PASSCODE, sizeof ( uint32_t ),
&passkey );

o O~ W N P
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7. GAPBondMgr_SetParameter( GAPBOND_PERI_PAIRING_MODE, sizeof ( uint8_t ), é&pai
rMode );

8. GAPBondMgr_SetParameter( GAPBOND_PERI_MITM_PROTECTION, sizeof ( uint8_t ), &
mitm );

9. GAPBondMgr_SetParameter( GAPBOND_PERI_I0_CAPABILITIES, sizeof ( uint8_t ), &
ioCap );

10. GAPBondMgr_SetParameter( GAPBOND_PERI_BONDING_ENABLED, sizeof ( uint8_t ), &
bonding );

EM P EARITEXHE, @i 6 EBEMENR.

5.5 BRARBMECENH (GATT)

CATT Bt AR FEM MEER & < BFH I THIRE N, BB\LUFHENE R FRMiEE.
7£ GATT AR, HFMEZEERN, BITESMINEUTHRHAR—:

- GATT PRS- IZIFZIRMH CATT B imiS Bl B N HERIREE .

- CGATT E P - iZI&& M CATT AR5 2F1EEHIE.

5.5 B/x TIRINFEIE T IRFF[MEFHXR, HPIMERE (RINFIETFES A
CATT BRZ58%, HoRIE (BEEFH) K GATT Z ifm.

4 ~\
Server

Characteristic

Characteristic G
Characteristic }\ -
Responses Characteristic
Characteristic ~_

Characteristic
ea ] ’) Characteristic

Characteristic

Requests or Commands_

Client

\

& 5.5 GATT BR S5 &3 A& F i
1BE GATT RSB MEFinA B EMI T CAP I RIGZINENEZHE. INENEETR
LA GATT B Fumak AR 588, PRIZZHAILLZ CATT BRFB I T Fifi. WH LA LAR]RT7E 2
GATT AR B8 Fifh o

5.5.1 GATT $HHEREM

B REIE R AT B M AR -

- $54F{& (Characteristic Value): Ih{E 4 ERIIBE.

- #5{E/ABE (Characteristic Declaration): FHEEHEEMEMN, MBURLKE,

- RPUS4HERCE (Client Characteristic Configuration): @idIttECE, GATT ARS
BAIUE B EE L ET GATT RSB =E=MEM (notified), siEL1ZE] GATT FRZEH AHIE
B3 —/ RN (indicated).

- $54EF PR (CharacteristicUserDescription): 3EiR4SE{EAY ASCII FFFE .
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XL EMTFAETE CATT RS |MEMRT, UTHIES SN EMHEXE:

- A (Handle) -RPBMMZES], ENEMEHBEHE AR,

- XA (Type) - LEEMIEREBMREFMGA, RABRAEE—RIRFF (WID). B4 WID
H BluetoothSIG EEX, Eft—L UID ATEAFBEEX ..

- #XBR (Permissions) -FATFBR&I GATT & Figifsializ B M ENRRS AR .

- {8 (pvalue) - IEEBMHEMIES, EVBUEEKELESRET. mAK/NS12F

5.5.2 GATT AR S5thiY

GATT BR 5 —RHFHIENE S

AT 7 Peripheral IH %N F gattprofile BR% (gattprofile BRE 2T MKFn
SERHTRBIELE Sc i, SeEERECRLLE gattprofile.c 1 gattprofile.h 1) BIE MR,

Characteristic 1
Unknown Characteristic

PRIMARY SERVICE @ UUID: OxFFE1
Properties: Read and Write
Value: 0x01

Generic Access
UuID: 0x1800

Characteristic 2

Unknown Characteristic
UUID: OXFFE2
Properties: Read

Value: 0x02

Generic Attribute
UUID: 0x1801

Device Information Characteristic 3
UUID: 0x180A Unknown Characteristic
UUID: OxFFE3

: Properties: Write
Unknown Service Value: 0x03

UUID: OxFFEO

Characteristic 4

Unknown Characteristic Client Characteristic Configuration

= UUID: OxFFE4 UUID: 0x2902

Properties: Notify Value: Notifications and Indications are Enabled
Value: 0x88

Characteristic 5

Unknown Characteristic
— UUID: OXFFE5

Properties: Read
Value: 0x01-02-03-04-05

5.6 GATT Bit%k

Gattprofile B & AT AMHIE:

- simpleProfilecharl - ATLAM GATT BFIRIEZIEZIEH BN 1 NFE.

- simpleProfilechar2 - BJLAM GATT EFumig &iZE 1 N FT, BFREBAN.

- simpleProfilechar3 - AILAM GATT ZFIRIZEEN 1 MFT, (ENEIEE

-simpleProfilechar4 - AILARCE A& XS] GATT B umig# 1 M FTHRIEH, B &
3 EAEPNS

- simpleProfilechar5 - BJLAM CATT P umig &iZEL 5 N F T, BFRESAN.

T R—EEXREM:

- 0x02: SVFSEHIEE

- 0X04: RIFERBMRAIER TS NFHEE
- 0x08: SFEANFFHEE (HHEN)

- 0x10: $HEEBAAIFRT (ZFIA)

- 0x20: RIFFEEE FERRIA)

5.5.3 GATT B FRiRiHER =
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GATT BFimR AR MR, BARFHEREWEEMIERHER. CATT BAZHEOE
ERBENHRERF.

Application

GATT

ATT

5.6 GATT ZFimiRE

5.5.3.1 GATT BRI FH
53R T anfal B 15 7E R FA AR (£ A GATT &5 i » AT LAZE 532 Central 3R BRI AYIRAS .
1. F¥E1K GATT & i,

1. // Initialize GATT Client
2. GATT_InitClient();

2. GEMRERER LURBENR ATT $a7RANEH .

1. // Register to receive incoming ATT Indications/Notifications
2. GATT_RegisterForInd( centralTaskld );

3. PUTEFIRAYFES, 0 GATT WriteCharValue(), BNEARSSEE & IXHURE

1. bStatus_t GATT WriteCharValue( uintl6_t connHandle, attWriteReq_t *pReq, uin
t8_t taskld )

4. NMRREFEUGHLIE GATT ZERmAINEN, TR “5” HIEMmA.
BAMGKIRNEI SR, HEZES MSHERZENRE.

uintl6_t Central_ProcessEvent( uint8_ t task_id, uintl6_t events )

{
if ( events & SYS_EVENT_MSG )

{
uint8_t *pMsg;
if ( (pMsg = tmos_msg_receive( centralTaskld )) != NULL )

{
central_ProcessTMOSMsg( (tmos_event_hdr_t *)pMsg );

© 00 N o o b~ W N P
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NAEBHESEIGE GATT HA:

static void central_ProcessTMOSMsg( tmos_event_hdr_t *pMsg )
{
switch ( pMsg->event )
{
case GATT_MSG_EVENT:
centralProcessGATTMsg( (gattMsgEvent_t *) pMsg );

o o~ WN P

RIFFEAE, NHETIFHERNINEE:

1. static void centralProcessGATTMsg( gattMsgEvent_t *pMsg )

2. {

3

4 else if ( ( pMsg->method == ATT_WRITE_RSP ) ||

5. ( ( pMsg->method == ATT_ERROR_RSP ) &&

6 ( pMsg->msg.errorRsp.reqOpcode == ATT_WRITE_REQ ) ) )
7 {

8 //Application

9

Rz R IRTE R R B RRIHR |

// Release the TMOS message
tmos_msg_deal locate( pMsg );

}

// return unprocessed events

return (events ~ SYS_EVENT_MSG);

o O~ W NP

5.5.4 GATT BRZ 2R E
{9 GATT BRS58S, KZ ¥ GATT ThAEEERREIEIT CATTServApp #H1THCE -
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Application

Profiles

GattServApp

GATT

ATT

& 5.7 GATT RE=HERE
CATT BOfE I ASEAN T
1. B GATTEE XXt (GATT Profile) Xf GATTServApp #EIRIHITHEE .
2. {3 GATTServApp #iRep g API $EO%T GATT B TIR(E.

5.5.4.1 GATTServApp #&iR

CATTServApp R T EEMEIRN AIZFHE MR, SMECEXHE2FE R IZIESIE
HEHEEARMNBBE RS . HIGEERE: ERFENRENYE, BT PmNEHEEURIERE
PIRRSFEE. 1EMIESE APL BT,

TR, NAEFHSER GATTServApp BHURIMAR SR GATT . B— R
SHIAEEIE: WID, &, SPRUKIE/SHR. [E 5.8 iR T GATTServApp #RHRMAR S

.
App.c GATTServA State of GATT

ProfileA ProfileB

GATT table GATT table
Service A Service B

A 4

GGS_AddService()

A4

GATTServApp_AddService()

— RegisterService——,

— AddServiceA —, ) )
RegisterService(TableA) —————»| . .
— RegisterService

-GAP

_ -GATT

AddServiceB ———— Service A
-RegisterService(TableB) -,
— RegisterService

-GAP
-GATT
-Service A
-Service B

5.8 BMERENK
GATTServApp EI#NIS 1L ATZE Peripheral _InitQ) & #%E,
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1. /7 Initialize GATT attributes

2. GGS_AddService( GATT_ALL_SERVICES ); // GAP

3. GATTServApp_AddService( GATT_ALL_SERVICES ); // GATT attributes

4. Devinfo_AddService(); // Device Information Service
5.

SimpleProfile_AddService( GATT_ALL_SERVICES ); // Simple GATT Profile

5.5.4.2 BLE X 54
ATNETEREXHEARLEN, FHEMT Peripheral TIEHAY GATTProfile FfER
.

5.5.4.2.1 QIERMR
F—PMREVLNEX—NMBEEXRNMIEMTR, BT1EELS GATT B.
1£ Peripheral Ti2#, EXWT:

1. static gattAttribute_t simpleProfileAttrTbI[] =
2.

F—TEMORAT:

typedef struct attAttribute_t
{
gattAttrType_t type; //'< Attribute type (2 or 16 octet UUIDs)
uint8_t permissions; //!< Attribute permissions
uintl6_t handle; //1< Attribute handle - assigned internally by
//1< attribute server
uint8_t *pValue; //'< Attribute value - encoding of the octet
//'< array is defined in the applicable

© 00 N o 0o B~ W N P

//1< profile. The maximum length of an
10. //1< attribute value shall be 512 octets.
11. } gattAttribute_t;

BHYTHEITE:
- type -5EMHEXA WID,

1. typedef struct

2. {

3. uint8_t len; //'< Length of UUID (2 or 16)
4 const uint8_t *uuid; //!< Pointer to UUID

5. } gattAttrType_t;

Heh len ATLLZ 2 bytes HATLAZ 16 bytes. *uuid AILARIEEMARGFEEST SIG F/Y
#¥F WA LLZ AT BEXA WID 18%t.
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- Permission - BCE GATT BRI &ZF S LUARBEMHAE. AR ERBPRINT
- GATT_PERMIT_READ //W[i
- GATT_PERMIT_WRITE // AI'©
- GATT_PERMIT_AUTHEN_READ // EB{AIIFIE
- GATT_PERMIT_AUTHEN WRITE //ESHEIES
- GATT_PERMIT_AUTHOR READ // EFFHUE
- GATT_PERMIT_ENCRYPT READ // FEHNZHiE
- GATT_PERMIT_ENCRYPT WRITE // EMHES
- Handle - GATTServApp #ECHIRINE, AIREIZRBINFBESER.
- pvalue - IEEEMENEH. EVBCEERKELENT. AKX 512 FF5,

TEeliE Peripheral TIEFHBEMR:

BHRUERSEM:

1 // Simple Profile Service

2. {

3 { ATT_BT_UUID_SIZE, primaryServiceUUID }, /* type */

4. GATT_PERMIT_READ, /* permissions */
5 o, /* handle */

6 (uint8_t *)&simpleProfileService /* pValue */
7.},

It/ 9 Bluetooth SIG E X AEZEARSS UUID(0x2800) .GATT & Fimus Ui BV /B 1,
ER LAERBRIZ E S ATiE. pvalue 2I5EARSSHY WID B9F5ET, BE X J9 OXFFEO.

1. // Simple Profile Service attribute
2. static const gattAttrType_t simpleProfileService = { ATT_BT_UUID_SIZE, simpl
eProfileServuliD };

RIGRIEFHERERR, &, PR, UREFIRFHEERE, 5.5.1 X #TT 4.

1. // Characteristic 1 Declaration

2. {

3. { ATT_BT_UUID_SIZE, characterUUID },
4. GATT_PERMIT_READ,

5. 0,

6. &simpleProfileCharlProps

7.}

BMHHERRA(Characteristic Declaration) BRI EEL B AL BluetoothSIG E X HI
$HIE WID 1B (0x2803), T GATT P imub i BLE UUID, FrIAEANPRIZE A%, HRA
FEENRFERNEM, ATEAE.

1. // Simple Profile Characteristic 1 Properties
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2. static uint8_t simpleProfileCharlProps = GATT_PROP_READ | GATT_PROP_WRITE;
3

4 // Characteristic Value 1

5. {

6 { ATT_BT_UUID_SIZE, simpleProfilecharlUUID },

7 GATT_PERMIT_READ | GATT_PERMIT_WRITE,

8 0,

9 simpleProfileCharl

10. },

SHEED, KBNGERBEENEIUWID (0XFFFL), R4S FEMNEM RS SR,
PUg B EMARATHERIS . pvalue 3gEISEFRMERNLE, WT:

// Characteristic 1 Value
static uint8_t simpleProfileCharl[SIMPLEPROFILE_CHARL LEN] = { O };

1

2

3

4. // Characteristic 1 User Description

5. {

6 { ATT_BT_UUID_SIZE, charUserDescUUID },
7 GATT_PERMIT_READ,

8 0,

9 simpleProfileCharlUserDesp

B RiRRAs, KRS E 7 Bluetooth SIG E X HRI4FE UUID B (0x2901), EANPRIEE A
A%, EARPBEXFERMS, IT:

// Simple Profile Characteristic 1 User Description
static uint8_t simpleProfileCharlUserDesp[] = "Characteristic 1\0";

1

2

3

4. // Characteristic 4 configuration

5. {

6 { ATT_BT_UUID_SIZE, clientCharCfguulD },
7 GATT_PERMIT_READ | GATT_PERMIT_WRITE,
8 0,

9 (uint8_t *)simpleProfileChar4Config
10. },

Z B E A Bletooth SIG E X HIZE FIRHERCE UUID (0x2902), GATT X Fifmw)s
MBS FITIES, ERrABRIEE ATFIER . pValue 1E[E% FPintHERT & B BRI .

1. static gattCharCfg_t simpleProfileChar4Config[4];

5.5.4.2.2 KRS
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LIS FNARAI AR, FURIITE STHER0 GATT BRSS . BRSBLIEMUR R ERY GATT AR
%, 30 GGS_AddService F1 GATTServApp_AddService, MERFBAFEENXH—LRS, 0
Peripheral #2549 SimpleProfile AddService.ld SimpleProfile_AddService() a3,
X LE KRBT AT 3R -

BHAEEENEFIFIFER ZH) Client Characteristic Configuration (CCC).

1. static gattCharCfg_t simpleProfileChar4Config[4];

SRIEMIEE1L CCCo
FHFECE S EFRIEAS cCC, WAFUAM GATTServApp_InitCharCfgO Rk . itk ek s A
R BRI E ERANE EMIE CCCo MRRBIXARER, BIEEREABKINE.

1. // Initialize Client Characteristic Configuration attributes
2. GATTServApp_InitCharCfg(INVALID_CONNHANDLE, simpleProfileChar4Config);

GBS GATTServApp SEMECE ST -
GATTServApp_RegisterService ) BRBUFELE X HRIE MR simpleProfileAttrTbl 1%
45 GATTServApp, LUERFECE XHRBMERMEIBHIEEREN N AEFEENESERT.

1 // Register GATT attribute list and CBs with GATT Server App

2 status = GATTServApp_RegisterService( simpleProfileAttrTbl,

3. GATT_NUM_ATTRS( simpleProfileAttrTbl ),
4 GATT_MAX_ENCRYPT KEY_SIZE,

5 &simpleProfileCBs );

5.5.4.2.3 AN AR EE R
£ Peripheral T2, % GATT ZFin5 NFFHIEER, GATTProfile S ARNATE
FEE. EEAEERY, HBAREEVRLEERERH.

1. bStatus_t SimpleProfile_RegisterAppCBs( simpleProfileCBs_t *appCallbacks )
2. {

3 it ( appCallbacks )

4 {

5. simpleProfile_AppCBs = appCallbacks;
6

7 return ( SUCCESS );

8 }

9 else

10. {

11. return ( bleAlreadylnRequestedMode );
12. }
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ElE RN T :

// Callback when a characteristic value has changed
typedef void (*simpleProfileChange_t)( uint8_t paramiD );

typedef struct
{
simpleProfileChange_t pfnSimpleProfileChange; // Called when chara
cteristic value changes
} simpleProfileCBs_t;

0 N o o0~ WN P

ElEE B AR KB N RERF, T

1. // Simple GATT Profile Callbacks

2. static simpleProfileCBs_t Peripheral_SimpleProfileCBs =

3. {

4 simpleProfileChangeCB // Charactersitic value change callback
5. 1

5.5.4.2.4 EEENERH
SREXHWIEER, FEAMENMERRY, HIMAFESNRREFEERE—H,
B{AA]SE Peripheral L1z

5.5.4.2.5 BEEXHHIKESIRE
FEXHESIZMEENFHENRE, ES5.9ERTNAEFEEREXHSHNZE.

— SetParameter(id,'value) —»

ProfileA

Copy value to attribute value

If attribute has notification or
indication permissions,let
GATTServApp determine if push
notification should be sent OTA.

ProcessCharCfg() —»|
GATT_NOTIFICATION

. [ GATT_INDICATION
— GetParameter(id, value) —»

Copy attribute value to value

B 5.9 REAREREXHESH
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R REFRAEIT:

1. SimpleProfile_SetParameter( SIMPLEPROFILE_CHAR1, SIMPLEPROFILE_CHAR1_LEN, ch
arValuel );

5.6 1548 5% ERITHI A& R thil

BT R FLEECUE (L2CAP) fiF HCI EMITRER, HEENMMLE GAP E,
CATT &, NAEFH) 5TEMULEEHmEIRE. XN LEERESE L2CAP B EIFIEHINEE,
FESE XA FRET LA 64KB MK E A X FIIRWHIRE. BIXaEB ORI % B
SR, UREZSMHERMSMNMERFEB@EITI—M=PENO), RRRERSREZFMRE
i, CH58x HEF s A% X B E A MTU A 247,

5.7 EH5EHIFERE

HCI (HostControllerinterface), EEZIFHAITHIZE, 1FENAIIRIESEILEK HCI 5
LR %GITHIEE. BLE CoreSpec X #FHY HCI #2HH: UART, USB, SDIO, 3-Wire UART.

ST e FIE SR, REZER AP ZO S AN, A HCI J9iE HUE R XA
REE; s FREEHSEN~m, BFEAEETR BLE B R#THRIE, BLE TR 1EAIMNE
SHREEFESR b R EESERIEZREFERN HCI 184 (BER2 UART) 5 BLE &
Fi#{TRE.,

AIEFFTITISHY HCI R R AR 5 R EA .
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6. BlIE— BLE M BIEF

6.1 #EiA

FiE TRTHNETE, BRIZ T R SRIEEFNRERF . X—ERNT AN
RS RIIFRETNARER, UR—LEIEEW.

6.2 BCE BRI itk
EAREMELRENAE, BIMRBUATILHAEE.

* Central

* Peripheral
* Broadcaster
* Observer

EEFRNAECTEZARTERN ARG AP, FHE5%E 5.3,

6.3 EXRINFEETITAH

e AR ThAEEE T SR RY APl E X RGITH, WARMECES M, 700 CATT #iEREE, B
ER2ENFF. FUELE.

6.4 EXNREFES

RN AREF P E XX EHER L kB TS B HLIRIERF. AISEE
éq:'ﬁﬁ Z”E'Juj“ﬁﬂﬁﬂi’,ff%

6.5 MABREXH

7t config.h XHFECE DCOC {8, RTC BURTHh, BEARINAE, MAC Hbilb, {RKIhFEIEFih
WA RAM KNEESE, £ 00 config.h 32

FEFERR, WAKE_UP_ RTC MAX_TIME BIZE%F 32M gafAfa ERVBTE]. LA ERT B &
ik, BE, BEFEETW. SHEEMEIRE Rm—NEHetE, iREREM.

6.6 ZE{RINFEIE S T1EHABIPRFI N FHIZ A AL 18

A TRINFIE i IR EMR UL, IEHISS e e B SRS BEF 4RI 2 AT
HITATE . MRARKEETALIE, NeSBEAIFEZETT. B TONS REZLIEN, LY
RINFEE S B EFER, KIS IERAMESZIHEHIZEAIE. fUBRNAREFFAESH
RENEH, WFERNLE, H5% 3.3 TIEHEFD.

6.7 AR

TEIRTIAEIEF TVERAIE), TSZimid RTC ATt AT, FELLERE, TEZIESD
chitf, B8RSSR S A ROR ER BT &, BNKETEHR RS T TIES S8 E
EWTTT .
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7. BIE— 1 E B RF NHIEF

7.1 A

RF N AIEF 2 E T RF &% 530489 PHY, SEIR 2.4GHz $TERRY T 2%i@ . 5 BLE X 3
£F, RFRARREFHZREEL BLE AU

7.2 BECEMINL
AR

1. CH58X_BLEInit( );

SRIEECE IR ERIBE A RF Role:

1. RF_Rolelnit ();

7.3 EXNMREFES
SEMR RF(ES5, WIAILRF Ih8E, URGER RF BOEHAES

taskID = TMOS_ProcessEventRegister( RF_ProcessEvent );
rfConfig.accessAddress = 0x71764129; // ZEil-fdi[f] 0x55555555 LL &
OXAAAAAAAA ( EECANREIS 24 kI, BAREEMEZEM 6 A~08k1 )
rfConfig.CRCInit = 0x555555;
rfConfig.Channel = 8;
rfConfig.Frequency = 2480000;
rfConfig.LLEMode = LLE_MODE_BASIC|LLE_MODE_EX_CHANNEL | LLE_MODE_NON_RSSI;
// ffifE LLE_MODE_EX_CHANNEL #/~if#t rfConfig.Frequency 1 Jyil sl s
rfConfig.rfStatusCB = RF_2G4StatusCallBack;
10. state = RF_Config( &rfConfig );

© 00 N o 0o b~ W N PP

7.4 MABREXH

7t config.h CEehBECE DCDC f#4E, RTC AUBT4h, BEARINAE, MAC Hbiib, {RKINFEIEFih
WARTER RAM X/NEFF, 100 config.h 3.

FRIEERIRZ, WAKE_UP_RTC_MAX_TIME BNEfF 320 @aifinERYRtEl. thisERtE S5 &
, BE, REFERFN. SEEEMERRE ERM—MERIRE, URSREM.

7.5 RFIB{E

7.5.1 Basic &3,

£ Basic IR R FRFHEW A —EL THEBUEN, BIAR RFRXQ&RH. BERFEIE
ME, EERERER, EEREOEH RF RXO BHFEEERATERESR, BAEEE
7£ RF_2G4StatusCal 1Back) ElEE B A RF A R, XHETRESERERIREL.


http://wch.cn

EREETRGEFASEFMH 39 http://wch.cn

BIEREENT:

Sender Receiver

Txmode X Rxmode

Txmode Tx Finish Rxmode Rx Data

[ 7.1 Basic R BIER=E
RF &3i%XHJ AP1 A RF_Tx(),i¥I1H1ES B 8.6 11,
RF 32U B BRI £ N K # RF_264StatusCal 1Back(), 7E[EVE S # h 3k BUERRIAY
iR,

7.5.2 Auto #8358

BT Basic IR AR EEH, APELESHLXBEREAII, HILIA~% Auto 1R
o

Auto ¥R\ 7E Basic #2CAYEAE b, B0 7 32U R B9 ML, BIIRI S FE RN B BiE
SEEESEERKE, BMELRES D REREEE.

BEREENT:

Sender Receiver

Txmode — Txmode Tx Rxmode

Txmode Tx Finish Rxmode Rx Data

”
<

Switch to Rxmode Switch to Txmode

A

Txmode Rx Rxmode Tx Rxmode Rx Finish

Switch to Rxmode
A 4

Txmode Rx Data Rxmode
& 7.2 Auto EXBERERE
Auto R\, RF A ETHEES BV ERBRN, IFPUEERIEE A 3ns,
& 3ms ARV HEN < X AREYHR . R EHE, DURBRMRZAS 518 1T B & 508
EZNAE.

7.5.2.1 BTk
ET RF Auto BRI BESR A R, TEMR 2.4GHz FERI T EIRR .
F AP SAThAE BTN B SRR kSR & X 15

1. /7 Frjasik %
2. if( events & SBP_RF_CHANNEL_HOP_TX_EVT ){
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PRINT("'\N----—-——————- hop tx...\n");
iT( RF_FrequencyHoppingTx( 16 ) ){
tmos_start_task( taskID , SBP_RF_CHANNEL_HOP_TX_EVT ,100 );

return events”"SBP_RF_CHANNEL_HOP_TX_EVT;
}
// TFIR BRI
10. if( events & SBP_RF_CHANNEL_HOP_RX_EVT ){
11. PRINT(**hop rx...\n");
12. iT( RF_FrequencyHoppingRx( 200 ) )

3
4
5.
6. }
7
8
9

3. {

14. tmos_start_task( taskID , SBP_RF_CHANNEL_HOP_RX_EVT ,400 );
5.  }

16. else

7. {

18. RF_Rx( TX_DATA,10,0xFF,OXFF );

19. }

20. return events”SBP_RF_CHANNEL_HOP_RX_EVT;

21. }

#EE RFBERANBIRAG, KEHFEWNLEEH:
1. tmos_set_event( taskID , SBP_RF_CHANNEL_HOP_TX EVT );

RUYUR T B B STIR IR 1 -

1. tmos_set_event( taskID , SBP_RF_CHANNEL_HOP_RX EVT );

B AT SEELBRSATIHE »
FEIBHE, REAECLKATHRIUEN, FERXHARF GAM RF_ShutQE&#0,
RIEBITEIENE .
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8. API
8.1 TMOS API
8.1.1 8%

1. bStatus_t TMOS TimerlInit( pfnGetSysClock fnGetClock )

TMOS B $h#4E 1L -

e

P

[S|.

pfnGetSysClock

0: i%#E RTC fE ARGt
HihBHE: HMRshIkBEEO, a0 SYS_GetSysTickCnt()

RME]

0: SUCCESS
1: FAILURE

1. tmosTaskID TMOS_ProcessEventRegister( pTaskEventHandlerFn eventChb )

EMEHEERY,

—RATEMESITE LT,

2 3%
eventCh TMOS 1E 55 B8R £
1R[] SECAY ID 18, OXFF RREL

1. bStatus_t tmos

M BBz taskID (£S5 R A event EHH, EH

_set_event( tmosTaskID taskID, tmosEvents event )

—RHIT—R

S ik

taskID tmos SYECHIFESS ID
event EHFHEH

1R [E] 0: BRIB

1. bStatus_t tmos_start_task( tmosTaskID taskID, tmosEvents event, tmosTimer

time )
IEIR time*625us f5 /B3N taskID {E ST M AY event B, BA—RMIT—IX.
SH iR
taskID tmos 3 ACAIFESS 1D
event EESHIEH
time JE IR BRF[E]
1R [E] 0: BRIB

http://wch.cn
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1. bStatus_t tmos_stop_event( tmosTaskID taskID, tmosEvents event )

fFiE—~ event £, FRLERE, ZEHHAISEI

S ik

taskID tmos 7 ECHIIESS ID
event EEZHHIEH

1R [E] 0: FXIN

1. bStatus_t tmos_clear_event( tmosTaskID taskID, tmosEvents event )

HE— I EZBITH event EF, EEANEEEEBCH event REARIT,

S iR

taskID tmos ZyECHY{ESS 1D
event EZHPHEH

1R [E] 0: AXIN

1. bStatus_t tmos_start_reload_task( tmosTaskID taskID, tmosEvents event,

tmosTimer time )

IEIR time*625us $1T event E, FARA—XEIFMIT, FBRIEETT tmos_stop_task %
.

S iR

taskID tmos 73 ECAY{ESS 1D
event ESHREH

time IE 3R BR8]

1R [E] 0: ERIB

1. tmosTimer tmos_get_task timer( tmosTaskID taskID, tmosEvents event )

RNEHESIAEAEE.

tasklID tmos S ECAYIESS ID

event EEZHHIEH

iR [a] 10: EHESRENEEH
0: EHRILE

1. uint32_t TMOS_GetSystemClock( void )

iR[E] tmos RLEIE1TRTHC, By 625us, M 1600=1s.
e | stk
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1R [E] TMOS &1 TEF <

1. void TMOS_SystemProcess( void )
tmos KRG ALIRRH , FEAE T RB P THIEIT.
1. bStatus_t tmos_msg_send( tmosTaskID taskID, uint8_t *msg_ptr )

RFEHBBIRMES, HEARLREE, MNESHERENS event 2UBE1E 1 £3.

taskID tmos S ECAYIESS 1D

msg_ptr JHEIEE

R[] SUCCESS: mIh
INVALID_TASK: f£55 ID 3k
INVALID_MSG_POINTER: ;EE#8%t T3

1. uint8_t *tmos_msg_receive( tmosTaskID taskID )

BYCER.
S ik
taskID tmos SECAYIESS 1D
1R[E] BEYWRIRE RS E TiE SR (NLL

1. uint8_t *tmos_msg_allocate( uintl6é_t len )

AHEHIBEANEFETIE,

len HENKE
1R[] IR E X FeE
NULL: ERiBRIK

1. bStatus_t tmos_msg_deallocate( uint8_t *msg_ptr )

BHUEE SRR EZIE.

S ik
msg_ptr HEEE
1R [E] 0: BRIB

1. uint8_t tmos_snv_read( uint8_t id, uint8_t len, void *pBuf )
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MV IR .
A N XHIEBRMEREE TMOS REEBITZRIER.
id BHANVIE 1D
len HEEBENKE
pBuf EIXEBEIRE
1R[] SUCCESS
NV_OPER_FAILED: M

1. void TMOS_TimerIRQHandler( void )
TMOS ZE B 25 Hh B R 4
UTERER CIES ERBENTHEAEFETE

1. uint32_t tmos_rand( void )

& A AREILE
e ik
iRE ThREHLE

1. bool tmos_memcmp( const void *srcl, const void *src2, uint32_t len )

JOEHEX srcl FIEfEX src2 BIAT len NEBHITELE:.

SH iR
srcl RFRIEST
src2 RERIEST
len EHLERIFH
1R [E] 1: #[E]
0: A~E

1. bool tmos_ishufset( uint8_t *buf, uint8_t val, uint32_t len )

e E R B R R ERE,

S iR
Buf ZZmX itk
val #E
len HIEAIKE
1R [E] 1: tH[E

0: R[]
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1. uint32_t tmos_strlen( char *pString )

HEFAE pString WKE, BIZERFH, ENEESERTH.

S ik
pString EHERKENFHH
1R [E] FRENKE

1. void tmos_memset( void * pDst, uint8_t Value, uint32_t len )

EHIFFF Value EIS % pDst FTiE[EAYFFFERVET len NFFF,

S ik

pDst EHANRNGFR

value EWRENE

len EWIREMZENTFTH
1R[E] F5E7EEX pDst HIFEET

1. void tmos_memcpy( void *dst, const void *src, uint32_t len )

WEMEX src £l len N FTH R FERX dst.

S R
dst AFEHEFHNENERKE, RKEEBHEERN void~ 155
src BESHIBIRE, LRBHEBA void* 355
len EWEHINTHH
RE 615 BFR X dst goEst
8.2 GAP API
8.2.1 5%

1. bStatus_t GAP_SetParamValue( uintl6_t paramlD, uintl6_t paramValue )

RE AP SHE. £ ILTHREE ERIA GAP S E.

http://wch.cn

S ik

paramlD SHAYI1D,5%8.2.2

paranvalue MHSHE

R[] SUCCESS &% INVALIDPARAMETER (F3(&%4 ID)

1. uintl6 GAP_GetParamValue( uintl6_t paramlD )

SREX GAP BH{E.
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23 AR
paramlD SHR10,£2% 8.1.2
1R [E] GAP IS HE; HSH 1D TXGR[E OXFFFF

8.2.2 BILESH

UTHERKSE 1D, 148923 1D 155 CH58XBLE.LIB.h.

281D

ik

TGAP_GEN_DISC_ADV_MIN

BRI BERXA BT, BA0:0.625ms (BR
NE: 0)

TGAP_LIM_ADV_TIMEOUT

RETA £ T SR ST ERK, B1T:1s (R
AE: 180)

TGAP_DISC_ADV_INT_MIN

B/NTI%ERS, B{1:0.625ms (EXIAME: 160)

TGAP_DISC_ADV_INT_MAX

BAI1%ERS, B{1:0.625ms (EXIA{E: 160)

TGAP_DISC_SCAN

AT, B4I:0.625ms (BERIA{E: 16384)

TGAP_DISC_SCAN_INT

FAEERR, B{r:0.625ms (BRIAME: 16

TGAP_DISC_SCAN_WIND

SO, 2{7:0.625ms (ERIA{E: 16)

TGAP_CONN_EST_SCAN_INT

7 EREAIAHaIEIRR, B1:0.625ms (FRINE:
16)

TGAP_CONN_EST_SCAN_WIND

B ERAME O, B10:0.625ms (FRIANE:
16)

TGAP_CONN_EST_INT_MIN

B EEN & INERERS, BA21.25ms (BRIA
1E: 80)

TGAP_CONN_EST_INT_MAX

B EENSRAKERENE, BA0:1.25ns (BOA
&: 80)

TGAP_CONN_EST_SUPERV_TIMEOUT

BAOEEREEETRBRTRTE), B 10ms (BR
AME: 2000)

TGAP_CONN_EST_LATENCY

BAEERMNREIER (BOAE: 0

8.2.3 Bt

ATNET CAP FHHXHIEM, ATLATE CHS8XBLE_LIB.h X3k EItEX AR, Hp—
=N EIEEIBANAIER, —L2H GAPRole F1 GAPBondMgr L2,
TR EREW—E, BIIEISIERTIRSLHI GAP_MSG_EVENT {&i:

1
2
3
4.
b
6

. typedef struct

- A

tmos_event_hdr_t hdr;
uint8_t opcode;

. _MSG_EVENT DEFINES

-} gapEventHdr_t;

//1< GAP_MSG_EVENT and status
//1< GAP type of command. Ref: @ref GAP

UTREAEGERMUREEHEEEERKRIN. 1FMi5SE CH58XBLE_LIB.h,
- GAP_DEVICE_INIT_DONE_EVENT: & & #IAHTEmRE tLEH.

1.
2.

typedef struct
{
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3. tmos_event_hdr_t hdr; //1< GAP_MSG_EVENT and status
4. uint8_t opcode; //'< GAP_DEVICE_INIT_DONE_EVENT
5. uint8_t devAddr[B_ADDR_LEN]; //'< Device"s BD_ADDR
6. uintl6_t dataPktLen; //'< HC_LE Data_Packet_Length
7. uint8_t numDataPkts; //'< HC Total Num_ LE Data Packets
8. } gapDevicelnitDoneEvent_t;
- GAP_DEVICE_DISCOVERY_EVENT: & & & INidI25e BT & Itk B
1. typedef struct
2. {
3. tmos_event_hdr_t hdr; //1< GAP_MSG_EVENT and status
4. uint8_t opcode; //'< GAP_DEVICE_DISCOVERY_EVENT
5. uint8_t numDevs; //1< Number of devices found during scan
6. gapDevRec_t *pDevList; //!'< array of device records
7. ¥} gapDevDiscEvent_t;
- GAP_END_DISCOVERABLE_DONE_EVENT: 4/ #B4EsRATE HEH,
1. typedef struct
2. {
3. tmos_event_hdr_t hdr; //1< GAP_MSG_EVENT and status
4. uint8_t opcode; //'< GAP_END_DISCOVERABLE_DONE_EVENT
5. } gapEndDiscoverableRspEvent _t;
- GAP_LINK_ESTABLISHED EVENT: i EEREEHEH.
1. typedef struct
2. {
3. tmos_event_hdr_t hdr; //1< GAP_MSG_EVENT and status
4. uint8_t opcode; //1< GAP_LINK_ESTABLISHED EVENT
5. uint8_t devAddrType; //1< Device address type: @ref GAP_ADDR_TYPE_
6. DEFINES
7. uint8_t devAddr[B_ADDR_LEN]; //!< Device address of link
8. uintl6_t connectionHandle; //1< Connection Handle from controller used t
9. o ref the device
10.  uint8_t connRole; //1< Connection formed as Master or Slave
11. uintl6_t connlnterval; //'< Connection Interval
12.  uintl6_t connlLatency; //1< Connection Latency
13. uintl6_t connTimeout; //'< Connection Timeout
14.  uint8_t clockAccuracy; //1< Clock Accuracy
15. } gapEstLinkRegEvent_t;


http://wch.cn

BRI ET R FASEFM 48 http://wch.cn

- GAP_LINK_TERMINATED EVENT: &EiZBrFFiaEILEH

1. typedef struct
2. {
3. tmos_event_hdr_t hdr; //!'< GAP_MSG_EVENT and status
4. uint8_t opcode; //'< GAP_LINK_TERMINATED_EVENT
5. uintl6_t connectionHandle; //!< connection Handle
6. uint8_t reason; //'< termination reason from LL
7. uint8_t connRole;
8. } gapTerminateLinkEvent_t;
- GAP_LINK_PARAM_UPDATE_EVENT: RN ZE|ISHEMEHEELEH.
1. typedef struct
2. {
3. tmos_event_hdr_t hdr; //1< GAP_MSG_EVENT and status
4. uint8_t opcode; //1< GAP_LINK_PARAM_UPDATE_EVENT
5. uint8_t status; //1< bStatus_t
6. uintl6_t connectionHandle; //!< Connection handle of the update
7. uintl6_t connlnterval; //1< Requested connection interval
8. uintl6_t connlLatency; //1< Requested connection latency
9. uintl6_t connTimeout; //1< Requested connection timeout

10. } gapLinkUpdateEvent_t;

- GAP_DEVICE_INFO_EVENT: #EAINEZHAE L INE&EIEH.

1. typedef struct

2. {

3. tmos_event_hdr_t hdr; //1< GAP_MSG_EVENT and status

4.  uint8_t opcode; //1< GAP_DEVICE_INFO_EVENT

5. uint8_t eventType; //1< Advertisement Type: @ref GAP_ADVERTISEMEN
6. T_REPORT_TYPE_DEFINES

7. uint8_t addrType; //1< address type: @ref GAP_ADDR_TYPE_DEFINES
8. uint8_t addr[B_ADDR_LEN]; //!< Address of the advertisement or SCAN_RSP
9. int8_t rssi; //1< Advertisement or SCAN_RSP RSSI

10. uint8_t datalen; //'< Length (in bytes) of the data field (evtD
11. ata)

12. uint8_t *pEvtData; //1< Data field of advertisement or SCAN_RSP
13. } gapDevicelnfoEvent_t;

8.3 GAPRole API
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8.3.1 GAPRole Common Role API

8.3.1.1 %

1. bStatus_t GAPRole_SetParameter( uintl6_t param, uintl6_t len, void *pValue )

W& CAP a2 ¥,

SH iR

param FEESHID, 1¥18.2.1.275

len SANHHIEKE

pvalue IRENRESHENTES . 1ZIBSTBUR TS 10, FHISHEHIFEHRK
BIENBIEAE,

1R[] SUCCESS

INVALIDPARAMETER: &3l
blelnvalidRange: S¥H<E T
blePending: EXEBHEFHARLER
blelncorrectMode: & EIR

1. bStatus_t GAPRole_GetParameter( uintl6_t param, void *pValue )

$XHY GAP B B ¥,

S ik

param EEESH ID, i¥008.2.1.2%

pvalue BEREES BN BERIIEST. ZIBSTEURTS% 10, HIGHsamls:
A EERHIEEL,

1R[g] SUCCESS
INVAL IDPARAMETER: &8 I3L

1. bStatus_t GAPRole_TerminateLink( uintl6_t connHandle )

Wi FF 24 & connHand le 35 EBYETE,

S ik
connHandle EEAR
1R[g] SUCCESS
blelncorrectMode: & EIR

1. bStatus_t GAPRole_ReadRssiCmd( uintl6_t connHandle )

I BT connHandle 3§ EE £/ RSSI 1B,

e ik

connHandle EIE )

1R [E] SUCCESS
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| 0x02: R EHER

8.3.1.2 EAFELESH

S e
GAPROLE_BD_ADDR Hisx uints | & &t

GAPRPLE_ADVERT_ENABLE

A[EAIE | uint8

fERES KHI #8, ROIAERE

GAPROLE_ADVERT_DATA

ALEAIE | <240

I #BEE, A0,

GAPROLE_SCAN_RSP_DATA

AEAE | <240

N ERE, A0

GAPROLE_ADV_EVENT_TYPE

A[EAIE | uint8

IBEE, BOARNEIREE T %

AL

GAPROLE_MIN_CONN_INTERV | AJZAI S

uintl6

w&/NERENE, SeE: 1.5ms~4s,
ZRIA 8.5mS.

AL

GAPROLE_MAX_CONN_INTERV | AJiA] 5

uintl6é

RAEEZERS, SeE: 1.5ms~4s,
2%\ 8.5ms.

8.3.1.3 [EIFE%

/**

* Callback when the device has read a new RSSI value during a connection.

1
2
3. */
4

typedef void (*gapRolesRssiRead_t)(uintl6é_t connHandle, int8_t newRSSI )

It BB % 793R ER RSSI KOEIEER ¥, HiEsHEENAIERF, LUE GAPRole RILUEHIRE
BNRERF. FREARNT:

// GAP Role Callbacks

static gapCentralRoleCB_t centralRoleCB =

{

centralEventCB,
centralHciMTUChangeCB

5

1
2
3
4. centralRssiCB,
5
6
7

// RSSI callback
// Event callback

8.3.2 GAPRolePeripheral Role API

8.3.2.1 &%

1. bStatus_t GAPRole_Peripherallnit( void )

5 ZF MH GAPRole {E&41151L .

// MTU change callback

e

ik

RME]

SUCCESS
blelnvalidRange: &#BH el
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1.

bStatus_t GAPRole_PeripheralStartDevice( uint8_t taskid, gapBondCBs_t *pCB,g

apRolesCBs_t *pAppCallbacks )

K MR &Y.
il A
taskid tmos S ECHYIESS 1D
pCB SERNEERY, BIEEARNE, EXHRZSE
pAppCal Ibacks | GAPRole ElE ¥, BFRZRIKASEE, RSSI B, SHEHE
L]
R[] SUCCESS
bleAl readyInRequestediode : i& & B £ #1441
1. bStatus_t GAPRole_PeripheralConnParamUpdateReq( uintl6_t connHandle,
2. uintl6_t minConnlnterval,
3. uintl6_t maxConnlnterval,
4. uintlé_t latency,
5. uintl6é_t connTimeout,
6. uint8_t taskld)

B MHLER S E .

7 : 5 CAPRole_UpdateLink(Q) A @, L AMNNSEENHEEZESH, M

GAPRole_UpdateLink() = EV BROLEEZS Y.

S R

connHandle EREAW

minConninterval | &/\EIZEIFE

maxConninterval | & KiEZEFE

latency M BIEIREHH

connTimeout EREEAT

taskID toms SYECHYES 1D

IRE SUCCESS: &# EfEmIh

BleNotConnected: JoiEIZFTLASHIEEH
blelnvalidRange: SH#EiR

8.3.2.2 [EFERH

© 00 N o o b~ WN P

typedef struct

{

gapRolesStateNotify_t pfnStateChange; //!< Whenever the device changes

state

gapRolesRssiRead_t pfnRssiRead; //!< When a valid RSSI is read from

controller

gapRolesParamUpdateCB_t pfnParamUpdate; //!< When the connection

parameteres are updated

} gapRolesCBs_t;
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MHUARZS [E13 &R 31 -

1. /**

2 * Callback when the device has been started. Callback event to
3. * the Notify of a state change.

4 */

5. void (*gapRolesStateNotify_t )( gapRole_States_t newState,

gapRoleEvent_t *pEvent);

Hep, RESAUTILM:

- GAPROLE_INIT //Z%#% B3N

- GAPROLE_STARTED //#I3a1tSERIBRARI 1

- GAPROLE_ADVERTISING //IE7E[ 3%

- GAPROLE_WAITING //&#& Bz TIERRS &, WRIEAFHFHEX &
- GAPROLE_CONNECTED //3&HEMk7s

- GAPROLE_CONNECTED ADV //3&HEik7AS B7ES 4%

- GAPROLE_ERROR//TERUIRZS, B ALMIKASREREIR

NS T EFE]E 2 -

/e
* Callback when the connection parameteres are updated.
*/
typedef void (*gapRolesParamUpdateCB_t)( uintl6_t connHandle,
uintl6_t connlnterval,

uintl6_t connSlavelatency,

N oo o b~ WN P

uintl6_t connTimeout );

SHE TN LB R 2
8.3.3 GAPRole Central Role API
8.3.3.1 &%

1. bStatus_t GAPRole_Centrallnit( void )

FE# GAPRole SR 1L

e ik

1R[E] SUCCESS
blelnvalidRange: £#BH el

1. bStatus_t GAPRole_CentralStartDevice( uint8_t taskid, gapBondCBs_t *pCB, gap
CentralRoleCB_t *pAppCallbacks )
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UENBEEHEE. LRKBEEERZEIHAEEHA—X.

S iR

taskid tmos S BLAI{ES 1D

pCB WERNAZH, SIFEHARE, BEXRKEES

pAppCal Ibacks | GAPRole ElE ¥, BIFRZRIKASEE, RSSI B, SHEHE
g

R [E] SUCCESS
bleAlreadyInRequestediode: & &ZEZRBHEN

1. bStatus_t GAPRole_CentralStartDiscovery( uint8 t mode, uint8_t activeScan, u
int8_t whitelList )

FHARMSHEE.
S iR
mode HigER, 7A:

DEVDISC_MODE_NONDISCOVERABLE: FEI&E
DEVDISC_MODE_GENERAL: #3#i@ M 7] & IMi& &
DEVDISC_MODE_LIMITED: 3##AERMAI LIMNIER
DEVDISC_MODE_ALL: 33##Fra

activeScan TRUE AfEREF I
whiteList TRUE AR B B BIRE
1R[] SUCCESS

1. bStatus_t GAPRole_CentralCancelDiscovery( void )

EHI=LEFE.
1R [E] SUCCESS

blelnvalidTasklD: & B{ESEEE
blelncorrectMode: ATEFAFEIET

1. bStatus_t GAPRole_CentralEstablishLink( uint8_t highDutyCycle, uint8_t white
List, uint8_t addrTypePeer, uint8_t *peerAddr )

Sxtimig &I TER.

S ik

highDutyCycle | TURE &t & ELIT4

whiteList TIRE FRABRE

addrTypePeer | Xtumig & AU 2RY, B1E:
ADDRTYPE_PUBLIC: BD_ADDR
ADDRTYPE_STATIC: B&7Stiiit
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ADDRTYPE_PRIVATE_NONRESOLVE: 7~AJf#4RFA A it
ADDRTYPE_PRIVATE_RESOLVE: FIfEHradFAA it

peerAddr Xt iy 15 £ bk
1R[ME SUCCESS: m(IhiEiE

blelncorrectMode: FiHIELE ST
bleNotReady: IEZEHITIIH
bleAlreadylnRequestediode: BT IT AR
bleNoResources: &#Eid%

8.3.3.2 [EFEHK
IX £E [T 3F eR B AR $1 I B FR #2515 15 3 GAPRole, LA{E GAPRole AT LUGE iR B 44 R
EF. BN T AN EE:

typedef struct

{

gapRolesRssiRead_t rssiCB; //!< RSSI callback.

pfnHciDatalLenChangeEvCB_t ChangCB; //!< Length Change Event Callback.
} gapCentralRoleCB_t; // gapCentralRoleCB_t

1
2
3
4. pfnGapCentralRoleEventCB_t eventCB; //!< Event callback.
5
6

EH1 RSSI EIEE

/**

* Callback when the device has read a new RSSI value during a connection.

1
2
3. */
4

typedef void ( *gapRolesRssiRead_t )( uintl6_t connHandle, int8_t newRSSI )

It R HOE RSSI RER R RIEF

FENEHEIEEL

/**

* Central

Event Callback Function

typedef void ( *pfnGapCentralRoleEventCB t ) ( gapRoleEvent_t *pEvent );

1
2
3. */
4
)

//'< Pointer to event structure.

B T GAP RS E S E T B A N AIER .
ERAEMHTS%8.1.3 5.

MTU 32 B [B]3F R 34 -
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typedef void (*pfnHciDataLenChangeEvCB_t)
(

1

2

3 uintl6_t connHandle,

4. uintl6_t maxTxOctets,
5 uintl6_t maxRxOctets

6

)5

BISRINFEF ZERMBITEE KRN

8.4 GATT API

8.4.1 5%

8.4.1.1 M\HliES

1. bStatus_t GATT_ Indication( uintl6_t connHandle, attHandleValuelnd_t *pind, u
int8_t authenticated, uint8_t taskld )

Bk 5538 m%E FPimts m— MHEEH SE B BIA B 2R INEE .
FEIENE, HEEKMAFERMAF.

SH R

connHandle EREAW

pInd REELENIES
authenticated | REEELRT S HIIERERE
taskld tmos SYECHYES 1D

1. bStatus_t GATT Notification( uintl6_t connHandle, attHandleValueNoti_t *pNot
i, uint8_t authenticated )

Bk %528 Mm% FimiE AFFHEE, ETHEEMRMEMUERASERIEIEH.
FEIENE, HEEKMAFERMAF.

SH R

connHandle EREAH

pInd REEBMAES
authenticated | REEELRT S HIIERERE

8.4.1.2 XHiES

1. bStatus_t GATT_ExchangeMTU( uintl6_t connHandle, attExchangeMTUReq_t *pReq,
uint8_t taskld )

LE PR T EFNEXTEHEIENA ATT_NTU BI{ERT, B s fE F LLFERFIE ATT_NTU i
EARME R SRR A A REE,
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SH R

connHandle EREAR

pPReq EEEXEIES
taskID BERESEY 1D

1. bStatus_t GATT_DiscAllPrimaryServices( uintl6_t connHandle, uint8_t taskld)

LIRSS EWIFR B RS -
SH R
connHandle EREAE
taskID BENRESEY 1D

1. bStatus_t GATT_DiscPrimaryServiceByUUID( uintl6_t connHandle, uint8 t *pUUID
, uint8_t len, uint8_t taskld )

L{XENE VUID B, FAumal LR It R B L IAR 588 EREARSS . AT ERRSFERS
LR EAZA, PR A ERS A WID Fril.

SH R

connHandle EREAR

puUID falE B A ARSS 2RHY UUID HE§T
len EHKE

taskID BERESEY 1D

1. bStatus_t GATT_FindIncludedServices( uintl6é_t connHandle, uintl6_t startHan
dle, uintl6_t endHandle, uint8_t taskld )

B FunfE AR ERR SR EER LRSS . EHRAIRSHRSAFEEERRIR.
¥ ek

connHandle EREAW

startHandle IR AR

endHandle LERA)A
taskID BHRESH ID

1. bStatus_t GATT_DiscAllChars( uintl6_t connHandle, uintl6_t startHandle, uint
16_t endHandle, uint8_t taskld )

LN EIERR S AAESEERT, & Al It ok B TE AR 55 58 L B PR S 4EE SRR
SH ek
connHandle EREAW
startHandle IR AR
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endHandle LER AR
taskID BERY{ESSHEY ID

1. bStatus_t GATT_DiscCharsByUUID( uintl6_t connHandle, attReadByTypeReq_t *pRe
g, uint8_t taskld )

Ak S5 ARSE EIFEHE UVUID AR, &/ im Al fE At R 37 AR 55 25 R RASIE -

SH R

connHandle EREAE

PReq FEEZELENIEKRIIEE
taskID BENRYIESSHY ID

1. bStatus_t GATT_DiscAllCharDescs( uintl6_t connHandle, uintl6_t startHandle,
uintl6é_t endHandle, uint8_t taskld )

LB RN AR ER, ZPim ] A iR FAEEE X P EK A BHEEAR T
AttributeHandles F1 AttributeTypes.
S iR
connHandle EEAR
startHandle IR AR

endHandle LERA)A
taskID BHRESH ID

1. bStatus_t GATT_ReadCharValue( uintl6_t connHandle, attReadReq_t *pReq, uint8
_t taskld )

HEFIRFAEFHEAWME, 7RI RBAIRSS 2R IEEFIEE.

S ik

connHandle EFEAR

pPReq IEEELEIEKAVIEST
taskID BERESEY 1D

1. bStatus_t GATT_ReadUsingCharUUID( uintl6_t connHandle, attReadByTypeReq_t *p
Req, uint8_t taskld )

47 Pt LB AERY UUID TR SIES RO AARRORHE, 156 R It 2 M AR 55 550N
$FEME
S ik
connHandle EFEEAE
pPReq IEEELEIEKAVIEST
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taskID | EmEIESE 1D

1. bStatus_t GATT_ReadLongCharValue( uintl6_t connHandle, attReadBlobReq_t *pRe
g, uint8_t taskld )

AR S5 SR AEME, (EFEEL B NSRRI N L P AT R X KEK.

SH R

connHandle EREAE

PReq FEEZELENIEKRIEE
taskID BENRYESHY ID

1. bStatus_t GATT_ReadMultiCharValues( uintl6_t connHandle, attReadMultiReq_t *
pReq, uint8_t taskld )

MRS BRI S MFEE.

SH R

connHandle EREAR

PReq FEEZELENIEKRIIEE
taskID BENRYIESSHY 1D

1. bStatus_t GATT WriteNoRsp( uintl6_t connHandle, attWriteReq_t *pReq )

HEFIHREATFEAM A RS HFESEANFHEMAFTEHASAR BRI

23 AR
connHandle EIEAIE
pReq fREZELERN SRS

1. bStatus_t GATT_SignedWriteNoRsp(uintl6_t connHandle, attWriteReq_t *pReq)

YUEPIEIEEHEARE ATT BIAKMER, ATRAILRK GRS EENIFEE. XY
Characteristic Properties IAIERL{EAE B AR SS 23RN Pimt @ 48E o

23 AR
connHandle EIEAIE
pReq REIZELEN SRS

1. bStatus_t GATT WriteCharValue( uintl6_t connHandle, attWriteReq_t *pReq, uin
t8_t taskld )

HEPIRFIEFHEAWR, R APEFHEES RS . (NEEENFEENSE -1/
HiE. KRB SBREEIREEEMIN.
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SH R

connHandle EREAR

PReq FEEZELENIEKRIIEE
taskID BERESEY 1D

1. bStatus_t GATT_WriteLongCharDesc( uintl6_t connHandle, attPrepareWriteReq_t
*pReq, uint8_t taskld )

HEFIRAEHHEARERFHEEKEATENENER BRI E XHKER,
A fER IR

SH R

connHandle EREAE

PReq IBEE R EHIE KBRS
taskID BERESEY 1D

8.4.2 iR[g]

» SUCCESS (0x00): $ESHRTHEARIT,

- INVALIDPARAMETER (0x02): F3{HUIEIZEAIMEIE R FHK .

- MSG_BUFFER_NOT_AVAIL (0x04): HCI ZMXAmTH. HHEEER.

- bleNotConnected (0x14): & &KiE s,

- blePending (0x17):
- MIR[E B P ThEERT, BRZSSEER CATT Fid iR T, BRALIERNNE .
- BEIPRFEINEERT, REZFHIIFRIAGLIE.

- bleTimeout (0x16): E—/NEZBAT, EFEREZAT, FiAKE ATT I GATT JHE.

- bleMemAllocError (0x13): &4 AESEHEIR

- bleLinkEncrypted (0x19): $#ZECME. FTEEMZNEHE LLZE S HNEIER

2 HY PDU.

8.4.3 B

[ FAT2RF@IT TMOS BB S (GATT MSG_EVENT) 3EUtihilikmE1.
UTAEREGZHRUAREHEIEEENRIN. 1¥4i5S%E CHS8XBLE_LIB.h.
- ATT_ERROR_RSP:

1. typedef struct

2. {

3. uint8_t reqOpcode; //!< Request that generated this error response

4. uintlé_t handle; //!< Attribute handle that generated error response
5. uint8_t errCode; //!< Reason why the request has generated error resp
6. onse

7. } attErrorRsp_t;

+ ATT_EXCHANGE_MTU_REQ:
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typedef struct

1
2. {

3. uintl6_t clientRxMTU; //!< Client receive MTU size
4

} attExchangeMTUReq_t;

- ATT_EXCHANGE_MTU_RSP:

typedef struct
{

1
2
3. uintl6_t serverRxMTU; //!< Server receive MTU size
4. } attExchangeMTURsp_t;

- ATT_READ_REQ:

typedef struct

1
2. A

3. uintl6_t handle; //!< Handle of the attribute to be read (must be first
4

5

field)
} attReadReq_t;

- ATT_READ_RSP:

1. typedef struct

2. {

3 uintl6_t len; //1< Length of value

4. uint8_t *pValue; //!< Value of the attribute with the handle given (0 t
5. o0 ATT_MTU_SIZE-1)

6. } attReadRsp_t;

- ATT_WRITE_REQ:

1. typedef struct

2. {

3 uintl6_t handle; //1< Handle of the attribute to be written (must be fi
4. rst field)

5. uintl6e_t len; //'< Length of value

6 uint8_t *pValue; //1< Value of the attribute to be written (0O to ATT_MT
7. U_SIZE-3)

8 uint8_t sig; //'< Authentication Signature status (not included (0)
9. , valid (1), invalid (2))

10. uint8_t cmd; //'< Command Flag


http://wch.cn

WERFRETRHEFLESETFTH

61 http://wch.cn

11. } attWriteReq_t;

0 N o 0o~ WN P

0 N o o~ W N P

- ATT_WRITE_RSP:
- ATT_HANDLE_VALUE_NOTI:

typedef struct
{

st be first field)

_3)
} attHandleValueNoti_t;

- ATT_HANDLE_VALUE_IND:

typedef struct
{

st be first field)

_3)
} attHandleValuelnd_t;

+ ATT_HANDLE_VALUE_CFM:
- Empty msg field

uintl6_t handle; //1< Handle of the attribute that has been changed (mu

uintl6e_t len; //'< Length of value
uint8_t *pValue; //!< Current value of the attribute (0 to ATT_MTU_SIZE

uintl6_t handle; //1< Handle of the attribute that has been changed (mu

uintl6e_t len; //'< Length of value
uint8_t *pValue; //!< Current value of the attribute (0 to ATT_MTU_SIZE

8.4.4 GATT {55 5N ATT H4

ATT il fz S

GATT API i3H

ATT_EXCHANGE_MTU_RSP

GATT_ExchangeMTU

ATT_FIND_INFO_RSP

GATT _DiscAllCharDescs

ATT_FIND_BY_TYPE_VALUE_RSP

GATT_DiscPrimaryServiceByUUID

ATT READ BY TYPE_RSP

GATT_PrepareWriteReq
GATT_ExecuteWriteReq
GATT_FindIncludedServices
GATT _DiscAllChars
GATT_DiscCharsByUUID
GATT_ReadUsingCharUUID

ATT_READ RSP

GATT_ReadCharValue
GATT_ReadCharDesc
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ATT_READ BLOB RSP GATT_ReadLongCharValue
GATT_ReadLongCharDesc
ATT_READ_MULTI_RSP GATT_ReadMultiCharValues
ATT_READ BY GRP_TYPE_RSP GATT_DiscAllPrimaryServices
ATT_WRITE_RSP GATT WriteCharValue
GATT_WriteCharDesc
ATT_PREPARE_WRITE_RSP GATT WriteLongCharValue

GATT ReliableWrites
GATT _WriteLongCharDesc
ATT_EXECUTE_WRITE_RSP GATT _WriteLongCharValue
GATT ReliableWrites
GATT _WriteLongCharDesc

8.4.5 ATT ERROR_RSP %&i=Hg
- ATT_ERR_INVALID_HANDLE (0x01): ¢EMIBM AIMREELLBMRS S L.
- ATT_ERR_READ_NOT_PERMITTED (0x02): F:EiZEUETH.
- ATT_ERR_WRITE_NOT_PERMITTED (0x03): FTiEBANBM.
- ATT_ERR_INVALID_PDU (0x04): B PDU F3%.
ATT_ERR_INSUFFICIENT_AUTHEN (0x05): %M EEH#HITHHBIIEA BEMIZEHE

- ATT_ERR_UNSUPPORTED_REQ (0x06): BMARFZ A ZHFMNE MR P imRIAIEXK .

- ATT_ERR_INVALID_OFFSET (0x07): ¥§EMIRIZERE TREMENKRE.

- ATT_ERR_INSUFFICIENT_AUTHOR (0x08): iZBMEZEIRMNA FEHIZEIH BN -

- ATT_ERR_PREPARE_QUEUE_FULL (0x09): #E&BANRIBAFIE % .

- ATT_ERR_ATTR_NOT_FOUND (0x0A): TE4AERIBEMAWSEEMNIK A2 B .

- ATT_ERR_ATTR_NOT_LONG (OxOB): JeiA&fEFIiZEX Blob iF R8RS NiEKRKILEN,
ENEM.

- ATT_ERR_INSUFFICIENT KEY SIZE (0x0C): FFMZitiiEMmEZHARNRE.

- ATT_ERR_INVALID_VALUE_SIZE (OxOD): [BM{EKE X2 ETEL.

- ATT_ERR_UNLIKELY (OxO0E): EKHIBMIAKRBE T — M A KA EAXEREIR, HA
REEFREKTEM -

- ATT_ERR_INSUFFICIENT_ENCRYPT (OXOF): iZBMEEMBZAREIZIEBAN.

- ATT_ERR_UNSUPPORTED_GRP_TYPE (0x10): BMLELEESEMNTEE X HIZ T
EREM.

- ATT_ERR_INSUFFICIENT RESOURCES (0x11): &iBEAR B, JETERIEK.

8.5 GATTServApp API

8.5.1 &%

1. void GATTServApp_InitCharCfg( uintl6_t connHandle, gattCharCfg_t *charCfgTbl
)

MEUB PR REE.
E | ik
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connHandle EIEAE
charCfgTbl BFumtF iR Bk
1R[] ¥

1. uintl6_t GATTServApp_ReadCharCfg( uintl6_t connHandle, gattCharCfg_t *charCf

gTbl )

IR PRV FHEECE -

SH R

connHandle EEAW
charCfgTbl BRumtF R Bk
iR [E BHE

http://wch.cn

1. uint8_t GATTServApp_WriteCharCfg( uintl6_t connHandle, gattCharCfg_t *charCf
gTbl, uintl6_t value )

% Fih S NFHERLE .
SH IR
connHandle EREAR
charCfgTbl B B
value V&
1R[g] SUCCESS
FAILURE

o O~ W N P

bStatus_t GATTServApp_ProcessCCCWriteReq( uintl6_t connHandle,

gattAttribute_t *pAttr,
uint8_t *pValue,
uintlé_t len,

uintlé_t offset,
uintl6_t validCfg );

IRE FInHIEEL E ENNIEK.

SH R
connHandle EER
pAttr femEEMERYTE
pvalue §ES N IERIIEE
len HIRKE
offset EANHE—N/\ BN REE
validCfg BYELE
1R[] SUCCESS
FAILURE
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8.6 GAPBondMgr API

8.6.1 154

1. bStatus_t GAPBondMgr_SetParameter( uintl6_t param, uint8_t len, void *pValue

)

REBEEENSH.

S ik
param BEESH
len EAKE
pvalue IREENSENEST
iR [a] SUCCESS
INVALIDPARAMETER: T35 %

1. bStatus_t GAPBondMgr_GetParameter( uintl6_t param, void *pValue )

RRAEEEHISH

SH iR
param BEESH
pvalue e a) i FdE Ay stk
iR [a] SUCCESS
INVALIDPARAMETER: T35 %

1. bStatus_t GAPBondMgr_PasscodeRsp( uintl6_t connectionHandle, uint8_t status,

uint32_t passcode )

Mo B B 13K

SH iR

connectionHandle | EEA)HR

status SUCCESS: Z£H3HTH
Hbi¥ M SMP_PAIRING_FAILED_DEFINES

passcode BHEED

iR [E] SUCCESS: #BEICREHKFBENR
blelncorrectMode: 7 & INiEE

8.6.2 BLESH
FEREESHNMTRAR, £HNSE 1D 155 % CHS8XBLE.LIB.h.

S0 1D 5 | K fizp%

GAPBOND_PERI_PAIRI | HJiE | uint8 | EExfO5 R, BRIAA:
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NG_MODE

a5

GAPBOND_PAIRING_MODE_WAIT_FOR_REQ

LT_PASSCODE

GAPBOND_PERI_DEFAU

uint32

BOIARIR B A fRIPEEEA, SEE: 0-999999, EK
A7 0,

GAPBOND_PERI_MITM_ | WJi&E | uint | F[EA (MITM) {R#F. BEKIAA O, XEFFEIA
PROTECTION AlE 8 | 1&R¥F.

GAPBOND_PERI_I0 CA | W[ | uint | 1/0 841, #&EBRANA:

PABILITIES A5 8 | GAPBOND 10 _CAP_DISPLAY ONLY, BNi&#&{NfE

k.

NG_ENABLED

GAPBOND_PERI_BONDI | Wi

a5

uint

WMER, MAEBXHZEPIEREE. BIAA O,
PNEKRGE.

8.7 RF PHY API

8.7.1 &%

1. bStatus_t RF_Rolelnit( void )

RF 1A #T IR 1L -
23 AR
IRE SUCCESS: #J¥&1¢mIh

1. bStatus_t RF_Config( rfConfig_t *pConfig )

RF SHECE.
S iR
pConfig BRI ESHAEST
1R [g] SUCCESS

1. bStatus_t RF_Rx( uint8_ t *txBuf, uint8_t txLen, uint8_t pktRxType, uint8_t

pktTxType )

RFIZZHIREH: 15 RF PHY RCEAEZNRT, BRUEIBIERFEMEE.

txBuf BaERT, 1586 RF LRI IR BRI BiREST
txLen Bzt T, RFWEIREREIREIFEIEKE (0-251)
pkRxType EZHBUEE LR (OXFF: EZRELXBKIER)
pkTxType Bzt T, RFWEIRIEEIREINEHRN KR LR
R[E SUCCESS

1. bStatus_t RF_Tx( uint8_t *txBuf, uint8_ t txLen, uint8_t pktTxType, uint8_t p

ktRxType )
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RF & IX 8RR # .
txBuf &6 RF X BRI TR $T
txLen RF ZEHEAHEKE (0-251)
pkTxType ZEMBIEEAAE
pkRxType BEMERT, RF AXHIREEWEENHIELE (OXFF: EZH
BABKIEE)
1R[E] SUCCESS

1. bStatus_t RF_Shut( void )

X#] RF, {=1E%& % IEW.
2 3%
1R [E] SUCCESS

1. uint8_t RF_FrequencyHoppingTx( uint8_t resendCount )

RF % 1% i 7T /5 Bk 550

S ik

resendCount AIE HOP_TX pdu BUERAKIT# (0 : FPRHID
R[E 0: SUCCESS

1. uint8_t RF_FrequencyHoppingRx( uint32_t timeoutMS );

RF $ZUStum 7T /B Bk 55
SH iR
timeoutMS ZF5IEUHOP_TX pdu WIEIKRETE) (Time = n * 1ms, 0: FcBR#)
1R[] 0: SUCCESS
1: Failed
2: LLEMode error(ZEELTHIER)

1. void RF_FrequencyHoppingShut( void )

XM RF Bk3TiThEE

8.7.2 ILESH

RF BLE 2% rfConfig_t AT :

SH R

LLEMode LLE_MODE_BASIC: Basic ##x, AEHIFZHERBHANTHIER
LLE_MODE_AUTO: Auto #R3, 7EXRZETTR/E BT EZEBIER
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LLE_MODE_EX_CHANNEL: #]#:Z Frequency FC & 3mE%
LLE_MODE_NON_RSSI: M EHE—FTHIRE B AR

Channel RF B{5i@iE (0-39)

Frequency RF {@{55%1% (2400000KHz-2483500KHz), EINAEFA#BIT 24 &
LEREE BEERY 0 3¢ 1 A8t 6 4

AccessAddress RF @{5 bk

CRCInit CRC #1151E

RFStatusCB RF KA B R ¥

ChannelMap SHEE, B—XRE—ME. ({ER 1 RFRIEBH, Rk
o STBIRNALIBYE B STHE 0 XIS 0 i

Resv *&

HeartPeriod LEkELERE, 9 100ms BUEEH(E

HopPeriod BRERFEIHEA (T=32n*RTC Af4h), BRIAA 8

HopIndex BB EERFEAPRINEEEIRE, AR 17

RxMaxlen RF R MZEM R ABIEKE, A 251

RxMaxlen RF R MEMBRABIEKE, A 251

8.7.3 [EAERH
1. void RF_2G4StatusCallBack( uint8_t sta , uint8_t crc, uint8_t *rxBuf )

RERZSENEERE, &iESFEETERIISHENLLEIER .
E: AAIELLR P EEAA RF HFIEE XX AP, FEEASFAHNANAER.

2 3%
sta RF &I
cre BIRERERIE, B—NFRIERRHIRE:

bit0: ¥#E CRC KIERIR;
bitl: HIREEREFIR;
rxBuf 1R E IR IR R TR §
R [E] NULL
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fEiTie®

R

At a]

V1.0

2021/3/22

%zl

V1.1

2021/4/19

&N RF {7~ 51 % API

V1.2

2021/5/28

AREMR, 0 RF ik

V1.3

2021/7/3

1. AR,

2. EREIESUARTFATEEHEX
R ;

3. E3.18nh%.

V1.4

2021/11/2

1. #i87.5.2.1 %5, $#iARF
BEITTNEE ;

2. FitH RE BRI API $HIR

3. MILRBERER.

V1.5

2022/5/6

1. #h%: 7.2 KEE3IMAE
ixR;

2. Bhi®: 5.3.2 15 wSIEIR;
3. 3.3%5 #A{k TMOS ESSHIT
“E.

V1.6

2022/8/19

. AEEEIERRE AR,

. FTIE R A BIREHEA ;

. 8 5.5.2 %5, f#Eik GATT AR
F5MY;

4. ¥ TMOS API $ik ;

. MILREHER;

. UEE 4.2;

. RHRBBSFIERE;

8. MXEMR.

w N P

~N O O

V1.7

2022/9/30

1.8h%: 8.7.3 %5 cre iR E iR
2. B AT

V1.8

2024/1/3

1.8n%: E1.1802
2.7 XFiEik
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AR S %3 A

A F MR B AREEMEB FRNBIRAT (Copyright © Nanjing Qinheng
Microelectronics Co., Ltd. All Rights Reserved), KRZFEFICIEMEFIRIDERAF
FEIFA, AR SEEA BB LUEAER (B1FE AR T £ B o EE I A E 5],
MEHE) FHERA~RFMPNERMES.

HIREZERIFEEEAFRFMPNAETSEFTCERBEFRHBERATTLX.

rFCIENE FRAERATMEEMRIAXE RMEABRX~RNERSE, T8 31E
x4k A B B RY4B (R . E SO IE R ER FRR D B IR A RR B Bt MA R A = mF MUK F
A R B PR R R A B AR

SEFMPAEE SV EHTRZERNER. CATNSEHENR, HEBRPER
FigE 5 B L 2K 48R
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