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HIS

AF eI IE RN EFORGFLZHTTEHENE. BFETRENFLES, Rt
FEMERERFRINFEE T MURF . AHEER, KFMILL CHE8x DR {EAHIFi#iT
NA, ARAEMKRINFRETSHENRGFLRERHASELFM.

CH58x =—F RISC-V v, F ESEMA/ NI EIE USB EHFNG ZiTHIsE RIL 25,
12-bit ADC, MHIRIZHEMMIEIR, RTC, BHIREEF. HX CH8x MIFHIER, 5S%E
CH583DS1. PDF FAR3C#Y .
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1.1 N4

B 4.0 AL IFAMITLERA

- IR EARRE/EEBIERE (BEMRA BR/EDR £ IET)

- RINFEIE

RINFEEF NI EET X EHIEE/NNEES, At 548/ E AL IFEAKX
T,

A X HAEMEFFRINRET G ABIEIRF, WBEFH. NTFRIFEE
ISR HBERIEE. XERFFTERATRNFENNA, mERANEBEBEMRA.

1.2 RREFHNEEANZ
IR F O R AN 1-1 B

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)

1-1

A% E Host (EHEYLE) 1 Control ler (FHFINE) AR, FHAEXEIRST—HR
O FHITH.

EEEMMAREF2ENSHERBRIGCEEXXH (GAP) FIERABEMEENH (GATT)
EF Y.

MIRE (PHY) 2 BLE thilik& KR, EMET BLE BIERIEMEIESH, BIEESH
R, PFIHRE.

YIEE 7 2. 4GHz S8, EFH SHEN#Z T (GFSK - Gauss frequency Shift
Keying) FARZEITIEH.
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BLE 5.0 WHIEEEB=MXIMAE, 73= Mbps FITLmBIIER. 2Mops B TT4mAT4Y
IEEF 1Mbps FIZRISHIIER . E 1Mops U TTRASHIIEZ S BLE 4. 0 RFUMN AR E 5k
B, FIEHYEBEENSAY R TRERENBEES.

%2 (LinkLayer) #EHIE&ETHER (standby). [ 3 (advertising). Maff/$3
## (scanning). %# (initiating). &EIE (connected) X AFIRAF—F, FELX)LFh
KA, BLE WEALUAITI BMERFHRE, SREEXNTESMRETHHRESREK.
Bef e R SE AN O s

BAIAEIMIY (Generic Access Profile) ZBLE REMNEBIIEEXMIMNEOE. EME
T=EANFAE: GAP e, RXAME. R20f. TETBETEEN %, EEMEE
h7E
[HEE AAILUEEN—EET BigE
MEE—AT LU B &, BEfgLEENERNRE

ML ——RT AR R T 18 &, AR R MEREERPEAMIN
EN—RILHIET BREFFHLEER, AR EBRERZEBEPIEREN

1ZiEHE 4T H 1 (Logical Link Control and Adaptation Protocol) REH 5iF
TISREIZENER S, REBEIERS. EELEENAR, BITEETHEER, FL2
R RRME T R DIEHI SR BIEMET,

LREEMIN (Security Manager) RMELFIZER ST LIRS, IIMLLFERMEIE
k.
BMEEHHIL (Attribute Protocol) EXTREMEAMELS, SFEWID. AHHAE
MHE, HMETEMNIE. B, BRFRERFENMET.

BRABMMTE (Generic Attribute Profile) EMX T FERATTHIPRSZIESZL AL AV
1, AMEENARENEE 2R IRGATTZ K.

GATT BRF:|/——AGATT B PimteHBUIRRFINILE
GATT EFufi——MGATT FREZ=F1EE N AMIENIRS
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2. FETE

2.1 Bk

CH58x Z%E Ak BLE L2k i@ iKY 32 i RISC-V iZHI=T . i LSRR 2Mbps {RINFEIE i@ IR
Rk, FAEIR USB ENML FIEHIRNA RS, 2 1 SPI, RTC FEEIMIHEIR. AFHY
LA CHE8x FF&FE 2GR, ARHEMRINFET CHEFASEILFMH.

2.2 BcE
CH58x —REIFHBRSRBIRAS R, 1T, £, BLEXHMNHAIEFIIA CH58x =2
I, A[E&% Central F0 Peripheral {532,

2.3 Bk
RUALXBEBATANEREAH:
- TMOS
- HAL
* BLE Stack
* Profiles
* RISC-V Core
* Application
B ERME T GAP BLE 30
* Peripheralrole
* Centralrole
* Broadcasterrole
* Observerrole
EEHBIR T — Lk GATT BLE XA R AEF.
ERIESE CHS8XEVT 3R E.,
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3. E5EEARSL (TMOS)

3.1 AR

RIhFEIE F AR AR R A EF TMOS (Task Management Operating System), TMOS
= MEHIEER, @ MOS FIIREFHRIMITAN. TMOS {EAIEE L, BLE tHilik.
profile EX .\ FTEBRIN AL ESEFRSI. TMOS FREZEX ERVIEIERS, ME2—MIL
I ZEZAIRON ARG RIREEENS

MF—MESF, W—EXZHES 1D, ESHMBHUARES TARITHEGEZEARA
S ERAY .

3.2 XSk

B, ARIE TMOS FHEIEIT, FEE main ) BI&ETEIFNIT TMOS_SystemProcess () o
MAEHYESTEEEAR tmosTasklD TMOS_ProcessEventRegister (pTaskEventHandlerFn
eventCb) K%, HEMHAIEHERHEMEI TMOS H, FHAERME—R) 8 fIfE5 ID. TRIME
ZIRWEES 1D FoRiEE, MES ID WNMESHERTES. MUERESLIEERSH
MR-

1. halTaskID = TMOS_ProcessEventRegister( HAL_ProcessEvent );

3.3 EFEHREHINIT

TMOS B IR AR TRE, ARG —AEKIET RTC, BALA 625pus, APBEIF
MHMES (Task) ¥ BEEXKEH (Event) FINE) TMOS BIESHERF, BH TMOS HEEIT.
EESMBUTRZE, M0S S AR PRIGESEH, EHNFEFRE 16 LTEH,
HbPG—NER—FESHPME—MME—NEHS. FREMA 1 RFIZATRHELGZEIT, A0
MARIBIT- B Task AP HRZALIBE X 15 MEH, 0x8000 A R G 7 5 #Y SYS_EVENT_MSG
=, RGHEEEEY, FUHEN. FHEFESR3 5T,

ESHITHREREMME 3.1 iR, TM0S RIBESHMAERLAEEEEEHEER
17, BRGES, w246 BERPAERERENBREZFNETPHEXES, B
AR FREEFHITER, EEERFPEHNRITHERAEER . S— MERERZE,
EXREREEER, RESFEANTHNERES.
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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 1a))e "Juod pue dnayem

has system
tasks

Yes
Schedule wakeup. Sleep.
Update time.

& 3.1 TMOS R EEREE
97 15 ER TMOS Ab3E = 4918 A X AB 483K, LA HAL FEAY HAL_TEST_EVENT E#AHI, X
B9 HAL_TEST_EVENT B A H E4RIHER M%M%EW&FEX—AEH$#'TM
£ HAL BRESIRUTERZE, EESENEES P RIMEL HAL_TEST_EVENT. HEAHK
RNAT:

if ( events & HAL_TEST_EVENT )
{

PRINT( "* \n" );

return events ~ HAL_TEST_EVENT;

}

uu A W N R

EHRHITEREEEIR @ﬁFMwh$1 TELUEREY, HILEESLER—FEH,
LR TEIET return events ~ HAL_TEST_EVENT;3&F& 7 HAL_TEST_EVENT ¥5&.

EHRMTERE, VA tmos_set_event ( halTaskID, HAL_TEST EVENT) & %G BN AT 32 BN
ﬁﬂﬁm$#,$#AMﬁ—ﬁoE¢hmhwm%ﬁﬁMﬁmﬁ%,MLENjWM%
ERZ T NAEH.

tmos_start_task( halTaskID, HAL_TEST EVENT, 1000 );

FHEEIHITEANE G, AIVEH tmos_start task( tmosTaskID taskID, tmosEvents
event, tmosTlmer time) R, ,st] £5 tmos_set_event Zfi\, XHEFEREFEER
ITHESHES 1D REHRER, THERAMBZNSH: EHNITHEBRETE. BIEES
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FEIXBBITES B R AT —IR A AEF M E X TORESHATHIES B BN AT E BB AT RA
E L

if ( events & HAL_TEST_EVENT )

{
PRINT( "* \n" );
tmos_start_task( halTaskID, HAL_TEST_EVENT, MS1_TO_SYSTEM_TIME( 1000 ));
return events ~ HAL_TEST_EVENT;

}

A U1 A W N R

BT TMOS HR{RAB—ERTEE M HAL_TEST_EVENT, RRANITEXNEHFELSHENS
WRN, BITFERINGE, WSHENERER. EXFRERENE 3. 2,

3.2 ERES

3.4 AEEE

TMOS B hfER — 7R, AATIEENAENERIEU R AN, TMOS hi{FRE
HEBHFERLAE, TBIHBETHEINGE, MBENRERSITNFNERER.

BT RINFEE TR 2 AL A%, FRUEEE S AT TERG T T,

3.5 TMOS #iEfRi%

TMOS AAREIRESFIBRME T — ML R ENBELF R JIENEBIETERN,
BEAGFEEBHEATKERAUZREEN.

ARRBUT SR & E— IR

1. {#H tmos_msg_allocate () REALXEMNHBIBRIFAREF, ERIERY, MREIRNE

Mok, &SRO IR [E] NULL.
2. BEIEENERNGEF.
3. AH tmos_msg_send () ¥ B35 E FIEH L X BIEAVIE ST

1. // Register Key task ID
2. HAL_KEY_RegisterForKeys( centralTaskId )
3. // Send the address to the task
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4. msgPtr = ( keyChange_t * ) tmos_msg_allocate( sizeof(keyChange_t));
5. if ( msgPtr )

6. {

7. msgPtr->hdr.event = KEY_CHANGE;

8. msgPtr->state = state;

9. msgPtr->keys = keys;

10. tmos_msg_send( registeredKeysTaskID, ( uint8_t * ) msgPtr );

11. }

WIRAZIXERKING, SYS_EVENT_MSG #ENBM, LEATRZIFIT SYS_EVENT_MSG =14,
ELEHPBEB IR tmos_msg_receive ) R B EHIE. EHBEBLETRE, »AFEH
tmos_msg_deal locate () REBEMAF. FIHESEHIE.
BIZIEEEES central HIfES ID, central ARG EHIESIEWEILES.

00 N OO U1 A WN R

uintl6_t Central_ProcessEvent( uint8_t task_id, uintl6_t events ){
if ( events & SYS_EVENT_MSG ) {
uint8_t *pMsg;
if ( (pMsg = tmos_msg_receive( centralTaskId )) != NULL ){
central_ProcessTMOSMsg( (tmos_event_hdr_t *)pMsg );
// Release the TMOS message

tmos_msg_deallocate( pMsg );

2514)%) KEY_CHANGE H9Z5 4.

=]

1. static void central_ProcessTMOSMsg( tmos_event_hdr_t *pMsg )
2. |
3. switch ( pMsg->event ){
4. case KEY_CHANGE:{
5.
V1.9 11 WH
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4. NRBIFERE

4.1 ¥R
RINFEIESF EVT BIFE B IE— & B AY BLE TF%: Peripheral ., 51tk TFEIRFE ZE CH58x ith
AHPETSIM—NEBEARINFEETANIZE.

4.2 T2
£\ WPROJ X5, 7E MounRiverStudio ZME O T &R TR H:

75 Project Explorer 232 %5 -
v =% Peripheral
#F Binaries
Y Includes
v (3 APP
(= include

(€] peripheral_main.c
lg| peripheral.c
v [ HAL

= include
[§ MCU.c
[§ RTC.c
[€ SLEEP.c
[# KEY.c
[#] LED.c

R LB

B Ld
v 2 Profile

= include

lg] devinfoservice.c

(€] gattprofile.c
G RVMSIS

v [ Startup
startup CH573.5

[ StdPeriphDriver
(= obj

& 4.1 ITEXH
MR RATILE:
1. APP - XN AR HMLTHIRTME T, HIF2R main RBHBAEXE.
2. HAL - xR HAL ERIRRB S, HAL BRIEF itk SR EG
WX EHE.
3. LIB - ARINFEIETF SR ETH.
4. LD - $EIERIAK,

5. Profile - ZXHNEE GAP BBELEXH, GAP REFELECHF GATT BLE X
RLRERBE S, EREE GATT RFZEAERILH. FHESEES .

6. RVMSIS - RISC-V #%if o) RYiRIKEE 5 k32 5.

7. Startup - BIEINE.

8. StdPeriphDriver - GIFENHIMEZHIKEIRSITH .

9. obj - #WIFFT|EMBINCH, BIE map XHS hex XHF.
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4.3 5F main()

Main ) BB ARFEITHES, LREE LT RZRHHITIGRK; RE
B, BHLERERESSHIRRAFIEE; BEVBRABEOHFTITNER, 5E
A RARINFEIE ST . Peripheral T2 main ) BT 7R

1. int main( void )

2. {

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

5. #endif

6. SetSysClock( CLK_SOURCE_PLL_6@MHz ); [/ BEE F G
7.  GPIOA_ModeCfg( GPIO Pin_All, GPIO ModeIN PU ); //TRE 10
8. GPIOB_ModeCfg( GPIO_Pin_All, GPIO_ModeIN_PU );

9. #ifdef DEBUG

10. GPIOA_SetBits(bTXD1); //EE &

11. GPIOA_ModeCfg(bTXD1l, GPIO_ModeOut_PP_5mA);

12.  UART1_DefInit( ); /1R O

13. #endif

14.  PRINT("%s\n",VER_LIB);

15.  CH58X_BLEInit( ); /WG 2 1

16. HAL_Init( );

17. GAPRole_PeripheralInit( );

18. Peripheral_Init( );

19. while(1){

20. TMOS_SystemProcess( ); /1 ETEFR

21, }

22. }

4.4 MBEKL

4.4.1 RINFEETEMBK
{RITh3EIE T EE#08A 1L R 2 CH58X_BLE Init (), B BCE S # bleConfig t i
FHeh, &ETThERSZSH, AFEITBLE Liblnit ) BEUSE ES HEiHESD.

4.4.2 HAL B#II54L

BE 10 Ok
B TMOS

EENATRE,

M HAL RAESS, MEHSHHITIEN, WRTC BT, MERRMEE, RFRIES.

1. void HAL_Init()

2. |

3 halTaskID = TMOS_ProcessEventRegister( HAL_ProcessEvent );
4 HAL_TimeInit();

5. #if (defined HAL_SLEEP) && (HAL_SLEEP == TRUE)

6 HAL_SleepInit();

7. #endif

8. #if (defined HAL_LED) && (HAL_LED == TRUE)

9 HAL_LedInit( );
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10. #endif

11. #if (defined HAL_KEY) && (HAL_KEY == TRUE)

12. HAL_KeyInit( );

13. #endif

14. #if ( defined BLE_CALIBRATION ENABLE ) && ( BLE_CALIBRATION_ ENABLE == TRUE )

15. tmos_start_task( halTaskID, HAL_REG_INIT_EVENT, MS1_TO SYSTEM_TIME( BLE_CA
LIBRATION_PERIOD ) ); /] TSINESHEAT S5, B HERERS /N T 18ms

16. #tendif

17. tmos_start_task( halTaskID, HAL_TEST_EVENT, 1000 ); /] BN AR 5%

18. }

4.4.3 RINFEIE T NHANIRIL
It EIERA B :
1. GAP ABHIMMAIL, WEERRINFEESFETR;
2. RINFEFMNEZRAMGEL, SEMMUESHEM, SHEE (W #5%, &%
S, BESHTF), GATT EIRFZEVUEM, AR EEE KA EM. 1¥015.5.3.2 %5,
4.2 7R T 5132 Peripheral MISTREMR, WEARIFRETBANNSE. 4
FERIFEEELE.

CONNECTED

BONDED CLIENT SERVER

see

Generic Access
UUID: Ox1800
PRIMARY SERVICE

Device Name ¥
UUID: 0x2A00

Properties: READ

Value: Simple Peripheral

Appearance &
UUID: 0x2A01

Properties: READ

Value: [0] Unknown

Peripheral Preferred Connection 1
Parameters

UUID: 0x2A04

Properties: READ

Value: Connection Interval: 100.00ms -
200.00ms,

Slave Latency: 0,

Supervision Timeout Multiplier: 1000

Central Address Resolution ¥
UUID: Ox2AA6

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

.9


http://wch.cn

WIBRFETRUEFLSEFH

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
UUID: 0x2901

Value: Characteristic 1

Unknown Characteristic

UUID: 0000ffe2-0000-1000-8000-
00805f9b34fb

Properties: READ

Value: (Ox) 02

Descriptors:

Characteristic User Description
UUID: 0x2201

Value: Characteristic 2

Unknown Characteristic

UUID: 0000ffe3-0000-1000-8000-
00805f9b34fb

Properties: WRITE

Descriptors:

Characteristic User Description
UUID: 0x2901

Value: Characteristic 3

Unknown Characteristic

UUID: 0000ffe4-0000-1000-8000-
00805f9b34fb

Properties: NOTIFY

Value: (Ox) 88

Descriptors:

Client Characteristic Configuration
UUID: 0x2902

Value: Notifications enabled
Characteristic User Description
UUID: 0x2201

Value: Characteristic 4

Unknown Characteristic

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

Properties: READ

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

Characteristic User Description
UUID: 0x2901

Value: Characteristic 5

E 4.2 Blitsk
4.5 EHE

¢

MstEmE, FEEH (WEFHFE—IG), NAEFESHLE

Peripheral_ProcessEvent FEIEH, T /N HAEHHIATEERIR.

4.5.1 EREH
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MTHARNEFE GZEFBRATHIRE peripheral.c ), KAEFBEE—12A
SBP_PERIODIC_EVT H4 TMOS 4. TMOS ERT884 SBP_PERIODIC_EVT EHEIHAMM AL . &
SBP_PERIODIC_EVT A0 BSERE, E BT 25 &8 AT {E# 1% & /3 SBP_PERI0D1C_EVT(EXIA A 5000ms) .
F5MWEE—XEREH, HHH performPeriodicTask () ERESEININEE

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

A U1 A W N R

9. performPeriodicTask();
10. return (events ~ SBP_PERIODIC_EVT);
11. }

B EHLRRENRE, BREBR T N ER A ES DT B E H#E.
R IEEA M EH 2 ATE B EI— TR TMOS ERTES, DUARIGE T—/NEHMES.

4.5.2 TMOS BB {&iB
TMOS ;H ST BESRIET BLE thill#% &2, BXXMIMAES N 3.5 TM0S HiEEiE

4.6 [E

MARFHNKBERAUNEESHLENKEREYS, UAUEAERFERKE+, M
simpleProfileChangeCB () #1 peripheralStateNotificationCB() . iS5 N HIEF (8]
KBS AR HSEINAY, 5140 simpleProfileChangeCB () AT LUEHFIEE AV (LB AN 4B
RiERF.
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5. {RINFEE ik

5.1 #hk
RINFET IR RBEEX TS, AFSRERERE. ERERENZTRXLR
BIheE, EAMMNERSNAEFEITRE.

5.2 BAIFIRIEE N H (GAP)

5.2.1 #ER
RINFEIE ZFthil#% Y GAP BEX TR ZUTILMKE, W& 5.1 Fix
Scanner
Initiator
B 5.1 GAP K7
Hrh:

Standby: {RINFEIEI HillikR B A= RIRE;

Advertiser: REFEMFENKIFRT B, I BPAILIRFHBR. HULFHIE.
[T AREAIL 1% & AT 4

Scanner: HIXUWEITBHIER, PMWRFLEFWAKELET BE, T HBEEEHE
HENE. PEEIENT BENERFEFBER B W LUERE. i3 EhHd T A Mg &r
giz.

Initiator: EIEEHER, ERLEZELIIEERTEZRRE I, MR ITE,
WS J\EELER. ERLAEEERIIERMEGLERSH.

Master or Slave: MRIREMAEZAIRS HE, WHAERRZM; MRREEE
ERRAEE, NHAERFHEN.

5.2.1.1 EES%

LTS IR T ERE UM ERS Y, XEEESHENFMIIITIER.

- E¥#EIPE (Connectionlinterval) - RINFEIEFFXANRMINASR, REEHFEN
FEIZEFFERIBIE L & X F . A MEEN—RBIEL ESHBBRA— M ERESH.
EEREEIRRN A A AN E R B 2 (B A0 AT iE], ELRT(B] SR A 1. 25ms o EEHEIEIRRADSEE A 7. 5ms™4s.
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I R

portmsilbprd MMMMMJ w ‘mmwwwwmij LAMM¢M,~W L»AMWMW
00:00:00 00-00: 01 00:00:00 00:00:00
6514.050 LERE ]

9.11ma 17.19ma 164.9ms 1.50mc 9.12ma 16.53ma 30.15m: 275.03uc
mernge max e P e fime

charge w2ge  ome dme | chamge

& 5.2 EEEHSEZERE

TEIMKATESESETRRERENR, B/ REREMRS R SRR AT E, #HE
At S KINE.

- MIZEIEIR (SlavelLatency) - LWESHFTLUEMNBRIE S EZEH. WREERE
HIREEALIE, BLMNERA ABGT E RS HEEEE RSG50, AR
o NMZZEMPNERTITUBNINZAEHH, EEBER 07499, BERIEBHIERENR
INF 16s. KT EREREERFESE5.2.1.2

Event
Slave Latency = OFF Data to

Send
M s M 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 NI ZIERT
- WSEBAT (SupervisionTime—out) -IttBH AN EHERESEHEARAHTE. A
RBI UL EIX B EREREM, WAAEECET, RERERERRTS. SEBFRH
SEEZA 10 (100ms) "3200 (32s). BAIETEAHIATHREEERE.

5.2.1.2 BREHER
ENB SRR LR SRR RNIERT, BYEEENEA B EE B 2 A,
EREAMNEEIERSEER 0 BT, BREEaRIE S OEEERE.
EHEARIT:
BREIEENE = (GEIEER) x (1 + MREER)
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s
ZEZERR: 980 (100ms)

MG ZIEIR: 4

BYUEZEERE: (100ms) x (1 + 4) = 500ms
MAESBHIBEEHNERLT, MHLFEHE 500ms &ZRE—RERESEH.

5.2.1.3 ERSHEEEM

BIEMEESHEM TR RIRETONEURMSE, U TRE TEESHIRESH
TRAR:

B ERREIFRE

- B ENMHLIhEE

- EIAME R ENEILE

- B BRTE IR P & PR R AR E]

HEINEREEIFEE :

- WD ENMHLINEE

- BB MEEZENEILE

- B R H R IR AL & BT R AR 8]

WO MR EIERSIGHIEERN 0 15

- BN AALAT R ThEE

- D EALE MK 1% B IR P B E A AT ]

HE MR IR -

- UREABIBEELZATNE, RO MHETHE

- AN EALE MK 1% 2R P B E A AT ]

5.2.1.4 EESHEEH

FE— S RIFITh, WHL AT A BB AR R FR AR R BAGE S M. AT LS
SWEMAR LR EENAEHERESH. M FEF 4.0, Bk L2oA RIFLIBUHR .

TARAEU TSN

B NESEIEE

- BRI

- NBEIER

BB

XS HANIEROEESY, BRENTUELLER.

5.2.1.5 &IF&ERE
FNHEMHAT A T EAREELRIEEE. SE—RETERRILEEN, 5—&&0LNE
IR B W& B EH & I &R R .

5.2.2 GAP R E
R 2R AT LUEIT A GAP ZHY API R ¥R SEIUNT M2 89 BLE Thig, anr BSER.



http://wch.cn

WIBRFETRUEFLSEFH http://wch. cn

Application

GAP Role

GAP

& 5.4 GAP IR E

5.2.3 GAP BECE

GAP EAEB A INGEEZREEFSLIN, A ALATE CHS8xBLE_LIB. h Hk B #8 R Ay ek # s
Hﬂo

8. 1 BEN T GAP API, AJiE ¥ GAPRole_SetParameter () 1 GAPRole_GetParamenter ()
KRigEMQNSH, - BHEkRE, FEEEEF. GAP BEEERGIWNT:

// Setup the GAP Peripheral Role Profile

{
uint8_t initial_advertising_enable = TRUE;
uint16_t desired min_interval = DEFAULT_DESIRED_MIN_CONN_INTERVAL;
uint16_t desired max_interval = DEFAULT_DESIRED_MAX_CONN_INTERVAL;
GAPRole_SetParameter( GAPROLE_MIN_CONN_INTERVAL, sizeof( uintl6_t ), &de

A U1 A W N R

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

8.
9. }

5.3 GAPRole {£55

IE80 4.4 BAAEARFRHE, GAPRole =—/NEIMAY{ESS (GAPRole_Peripherallnit),
GAPRole XEPRESEIEF EFITIT, MMEHNARERF. ZESEVGREREHMEAERF
BEMEE. BEFEEMEE, ZAEFAE GAPRole (5 EMEIARH .

RIBEZHECE, GAP ERILIEITUA TEMAE:

- I #%%& (Broadcaster) - N BT EWIERE

- MEEE (Observer) —(XIFHaI M AR IEZE

- JNEIRE (Peripheral) -AIT #E B AI{E AN ERERE BEMIEE

- iy E (Central) - AT BHA{EAFZNERBERIL RN ZNEER

THENBINEIEEZ (Peripheral) LUKRFEE (Central) XENAE.

5.3.1 SMEIEZFAE (Peripheral Role)
MBUINEEENERS BN T :
1. %1k GAPRole 8, WA TR

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

4. uint16_t desired_min_interval = DEFAULT_DESIRED _MIN CONN_INTERVAL;

5. uint16_t desired_max_interval = DEFAULT_DESIRED_MAX_CONN_INTERVAL;

6.

7. // Set the GAP Role Parameters

8. 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
)s

17.

18. // Set advertising interval

19. {

20. uint16_t advInt = DEFAULT_ADVERTISING_INTERVAL;

21.

22. GAP_SetParamValue( TGAP_DISC_ADV_INT MIN, advInt );
23. GAP_SetParamValue( TGAP_DISC_ADV_INT_MAX, advInt );
4.}

2. #1%a1L GAPRole {£55, BRI R MIESHT LN MIEFEIEEY.

1. if ( events & SBP_START_DEVICE_EVT ){
2. // Start the Device

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

4, return ( events ~ SBP_START_DEVICE_EVT );
}

3. MNMHEEX%i%X GAPRole ip%
NAEB#ITERERSHERH.

1. // Send connect param update request
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GAPRole_PeripheralConnParamUpdateReq(peripheralConnList.connHandle,
DEFAULT_DESIRED_MIN_CONN_INTERVAL,
DEFAULT_DESIRED_MAX_CONN_INTERVAL,
DEFAULT_DESIRED_SLAVE_LATENCY,
EFAULT_DESIRED_CONN_TIMEOUT,
Peripheral_TaskID);

N oo v hAwoN

MW RGeS, PUTSHEMRE, FREBERRKTS.
4. GAPRole fES MRS GAP B X EHEIBANAE.

B sl i U B iE T T R 0 S R IR 45 GAP 2.

GAP B EIH S, BB EERBEIELENAE.

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 )

{

O 00 N O v b W N

5.3.2 hiEEAE (Central Role)
MR EEIRIEN T :
1. #%E1L GAPRole 281, WMATHRIBEAR,

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

2. #149a1L GAPRole {£55, BUENEHIRSHEIERLSLNRAIEFEI

8

=
ra)

1. if ( events & START_DEVICE_EVT )

2. {

3. // Start the Device

4. GAPRole_CentralStartDevice( centralTaskId, &centralBondCB, &centralRoleCB
)s

5. return ( events ~ START_DEVICE_EVT );

6. }

3. MMHEEX%i% GAPRole 7%
NMNAEBERRAERLY, &iXGAP B4,
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1.
2.
3.
GAP B &R XA <RI

GAPRole_CentralStartDiscovery( DEFAULT_DISCOVERY_MODE,

DEFAULT_DISCOVERY_ACTIVE_SCAN,
DEFAULT_DISCOVERY_WHITE_LIST );

Fhiik, HSREREIRS, MITEMEERE, FREBRRTS

4. GAPRole fEIFHINIRS GAP BXMEHERBNAE.
HE SR RN B EE F BT T B A 2 FHE B4R GAP =
GAP Bl E|a <, HEERBIEEARKERENAE.

O 0 N O U1 A W N

PR R R R R
U h W N RO

static void centralEventCB( gapRoleEvent_t *pEvent )

{

switch ( pEvent->gap.opcode )

{

case GAP_DEVICE_DISCOVERY_EVENT:

{

uint8_t i;

// See if peer device has been discovered

for

{

5.4 GAP 4fEEIR

BEAEWIES.
5.1 GAP HEEEARE
Rig iR
Bicxt (Pairing) B EMIEIE
n# (Encryption) | ELXE¥IBHME, HEEFHME

GAPBondMgr Y ALIBRINFEE N EZTHREEE, ERRLKERELT

(i=29; i< centralScanRes; i++ )

if (tmos_memcmp( PeerAddrDef, centralDevList[i].addr, B_ADDR_LEN))

break;

UB=0 gl

g JE
(Authentication)

BExHEFZ A E A (MITM: Manin theMiddle) {R¥FTERL

487E (Bonding) BmZEZBAFEREESEEEEST, BATFT—ImMEFS

=% 3 Bz%%ﬁﬂmlﬁﬂ‘, T HITHIN A R A2 R A AR

(Authorization)

Fegkz 5 (00B) ZATREIT TE AR, MREDIEMS O NFCF
HAhsRiR#ITR . XHWEET MITM R

FEIA (MITM) B A RIF. XA AT ARG Lk ST Jo 2 4% 5 B0 254 SR AR g N 25

BHIZEE (JustWorks)| L E] ABIEC ST AR .

BUZEERN—RIENT:

24
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B (BFEUATHEMAER).

A. JustWorks, BT T4k & iEZ4A

B. MITM, BidiE A &EZEA

W F AR

HEZSH, FHEH.

LEREEN, EREMENERMEER.

5.4.1 KAEXS

=

uint8_t pairMode = GAPBOND_PAIRING_MODE_NO_PAIRING;
GAPBondMgr_SetParameter( GAPBOND_PERI_PAIRING_MODE, sizeof ( uint8_ t ), &pa

irMode );

LXAER, AR RE AT =R
5.4.2 BRECHETEHE

1
2
3.
4

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 );

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

GAPBondMgr_SetParameter( GAPBOND_PERI_BONDING_ENABLED, sizeof ( uint8 t ), &
bonding );

ABME, FERXIE, THREEREREMN 10 8, REFREIFERME

ﬂ%ﬁﬁk%ﬁ%%h$iﬁﬁﬁmAﬁ&ﬁaﬁﬁnu§mA%ﬂ%&%Eﬁmﬂo

1.
2o

uint8_t ioCap = GAPBOND_IO_ CAP_DISPLAY ONLY;
GAPBondMgr_SetParameter( GAPBOND_PERI_IO_CAPABILITIES, sizeof ( uint8_t ), &
ioCap );

5.4.3 BiL B ABITEHE

1. uint32_t passkey = @; // passkey "000000"

2. uint8_t pairMode = GAPBOND_PAIRING MODE_WAIT_FOR_REQ;

3. uint8_t mitm = TRUE;

4. uint8_t bonding = TRUE;

5. uint8_t ioCap = GAPBOND_IO_CAP_DISPLAY ONLY;

6. GAPBondMgr_SetParameter( GAPBOND_PERI_DEFAULT_PASSCODE, sizeof ( uint32_t ),
&passkey );

7. GAPBondMgr_SetParameter( GAPBOND_PERI_PAIRING_MODE, sizeof ( uint8_t ), &pai
rMode );

V1.9 25 WH
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8. GAPBondMgr_SetParameter( GAPBOND_PERI_MITM_PROTECTION, sizeof ( uint8_t ), &
mitm );

9. GAPBondMgr_SetParameter( GAPBOND_PERI_IO CAPABILITIES, sizeof ( uint8_ t ), &
ioCap );

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

fEMRE ARITENHBE, BT 6 MEBERER.

5.5 BRABMEEXH (GATT)

GATT BN ARFAEMAMEREE B ITHRBEN, BIBLUUFHEME R FRMEE.
7E£ GATT H, YFA/MEEEER, BIEEMITEUTRMARZ—:

- GATT BRZER - IR IR GATT Z i Bk B N\ EHESIREE .

-+ GATT &P - IZIREM GATT BR B B[S HIE.

5.5 iR TRMBRETRESHEMEZEAHIXER, HPIEIRE (RIMBEFES) K
GATT BRZ528, RIRE (BHEFHL) A GATT B um.

( \
Server

Characteristic

Characteristic G
Characteristic \'}\*} -
Responses Characteristic
Characteristic S

Characteristic
ea ] ’) Characteristic

Characteristic

Requests or Commands

Client

\.

(& 5.5 GATT fRZ2EFIE Fim
BE GATT MRS SEMEPInA BRI T GAP hRIgEIINEIREAE . INEIRER
LU GATT B FPun s AR5, PRIGFZHMATLLRE GATT fRB2[H T Fifh. R EZ LA LRI 7T S
GATT RR 283 & i

5.5.1 GATT HHERBM

BAMFER LA T B AR :

- 4%{E1E (Characteristic Value): I{EAFERNBIEE.

- ¥5{F7BR (Characteristic Declaration): TRUEFFIEEMBEM, LB UKRLEER,

- BPim4E{EBCE (Client Characteristic Configuration): IBiZtkECE, GATT fR%
BUUEEFTELIAT GATT RESHBHIBM (notified), ELIZE GATT RS RHAHAE
BE|—/1ER (indicated).

- 45{EF Pk (CharacteristicUserDescription): FHIA4FAE{ERY ASCI ZFEFFEH .

XL B MEEAETE GATT IRFSF|MREMRTD, UTHESSNEMHEXEK:

- A)# (Handle) -FRPBRMHERS, SMEMEHEE—RNAIWR.

XA (Type) - WEMIBEREBMHRFRMAA, RABAE—IRIRFF (VID). FB5 UUID
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H BluetoothSIG EEX, Eft—L WID ATRAFRBEX .
- fUBR (Permissions) -FTIR# GATT & FimifgalizE M ENNRES A,
- & (pValue) - IREBEMERNEY, EVRCEEKELENT. RAK/N512F

5.5.2 GATT R 511

GATT BR B BIFHENES

AT A Peripheral INE X F gattprofile Ak5s (gattprofile BRSZERTMIXFA
ARG EX Y, TEIRRITE gattprofile. ¢ # gattprofile. h 1) HEMR

Characteristic 1

Unknown Characteristic
PRIMARY SERVICE @ UUID: OXFFEL
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 B4R

Gattprofile B & AT HANFFHIE:

- simpleProfilechar! — AJLAM GATT ZFimig FIEE BN 1 NFET.

- simpleProfilechar2 — BJLAM GATT B imZ&IZE 1 NFT, BLRESA.

- simpleProfilechar3 — AJLAM GATT ZFURIREEAN 1 NFT, {EFREEILE.

~simpleProfilechard - AIAELE A AZIEE GATT B umig#& 1 M FETRIBEMN, B &
ERHE AN

- simpleProfilechar5 — BJLAM GATT B umig &iZE 5 NF T, BLRESA.

UTR— xR EM:

- 0x02: RIFEEVFIEE

- 0x04: AFERBMRAIER TS NFHEE
- 0x08: SRFEANFFEE GEBNL)

- 0x10: FHEEBAAFR (L)

- 0x20: RIFFHEEBEA (FHHRIA)

5.5.3 GATT B IRHRE
GATT ZFim BRMR, BARARZZBEEMIERHER. CATT EXSHENE
ERBNRERF.
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Application

GATT

ATT

& 5.6 GATT EFimiHER =

5.5.3.1 GATT BRI B
e ¥R T anfa] B 3 7E R A R {E F GATT & i o AT LAZE f5IFE Central 3R BB R AYIRRS .

1.

B GATT s,

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

2. GEMEXERLIRBEENR ATT $8/RAEH

1. // Register to receive incoming ATT Indications/Notifications

2. GATT_RegisterForInd( centralTaskId );

3. HITEFIRAVFERF, B0 GATT WriteCharValue(), ENIEIBR%SAE &% 1R,

1. bStatus_t GATT_WriteCharValue( uintlé_t connHandle, attWriteReq_t *pReq, uin
t8_t taskId )

4. MRARRFEYGHCIE GATT ZFRmEE, TR “5” BIEMR.
BARMUEEEEIEmE, HBEIES MS HELREZZNAE.

1. uintl6_t Central_ProcessEvent( uint8_t task_id, uintl6_t events )

2. {

3. if ( events & SYS_EVENT_MSG )

4. {

5. uint8_t *pMsg;

6. if ( (pMsg = tmos_msg_receive( centralTaskId )) != NULL )

7. {

8. central_ProcessTMOSMsg( (tmos_event_hdr_t *)pMsg );

9.
R RHESEIAZ GATT HE:

V1.9 28 WH
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1. static void central_ProcessTMOSMsg( tmos_event_hdr_t *pMsg )
2. |

3 switch ( pMsg->event )

4. {

5 case GATT_MSG_EVENT:

6 centralProcessGATTMsg( (gattMsgEvent_t *) pMsg );

RIFREAE, NRAETIEHBNIEE:

static void centralProcessGATTMsg( gattMsgEvent_t *pMsg )
{

1

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

9

{
//Application

R R ETER EERIER

// Release the TMOS message
tmos_msg_deallocate( pMsg );

}

// return unprocessed events

return (events ~ SYS_EVENT_MSG);

A U1 A WN R

5.5.4 GATT fRSHBHRE
{E79 GATT BRS388, K S GATT THAEEERREIE T GATTServApp HITELE -

Application

Profiles

GattServApp

GATT

ATT
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[El 5.7 GATT RS EBHMRE

GATT BIfEF BT :

1. Q& GATTEEE X/ (GATT Profile) %f GATTServApp HEtRiF(TEE .
2. {¥F GATTServApp fRER Y API 3ZEOIXT GATT B#HTIRIE.

5.5.4.1 GATTServApp %R

GATTServApp RIRFA T HREMEENAREFNBMR, SHEEXHEZEMIZRIR
HEHMEERMBBEMRTS. HIEEE: EREENREN, RIEFRINFFIEEURIENE

FIREHEE. FMIESE APl ET5.

F—R sk, RBIEFESER GATTServApp HEHUR MRS GATT R, E— AR
SHAAEIE: WID, &, MRUNIE/ SR, & 5.8 iR T GATTServApp fRERRMAR S

Bz,

ProfileA ProfileB

GATT table GATT table
Service A Service B

GATTServApp Stat‘:a%flSATT

GGS_AddService()

q
P

GATTServApp_AddService()

— AddServiceA —|

AddServiceB ——»|

[& 5.8 BIERMIEKL

RegisterService(TableA) —————»|

-RegisterService(TableB) -,

— RegisterService——,

— RegisterService

-GAP
-GATT

-Service A

— RegisterService

-GAP
-GATT
-Service A
-Service B

GATTServApp HI¥IEE 1L AT 7E Peripheral Init () R %%,

// Initialize GATT attributes
GGS_AddService( GATT_ALL_SERVICES );
GATTServApp_AddService( GATT_ALL_SERVICES );
DevInfo_AddService();

vi A W N R

5.5.4.2 BEXHEH

// GAP
// GATT attributes

// Device Information Service

SimpleProfile_AddService( GATT_ALL_SERVICES ); // Simple GATT Profile

ABNETEESTHRERZEY, HIZMT Peripheral TIEHAY GATTProfile RYEMR

=Bl

5.5.4.2.1 g|EBME
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F—RELRAEL—NEEANOEMER, ATEB% AT,
1E Peripheral T4, EXIWT:

1. static gattAttribute_t simpleProfileAttrTbl[] =
2o

B 1MEMERRRIT:

1. typedef struct attAttribute_t

2. |

3 gattAttrType_t type; //1< Attribute type (2 or 16 octet UUIDs)

4 uint8_t permissions; //'< Attribute permissions

5. uintl6_t handle; //'< Attribute handle - assigned internally by
6 //1< attribute server

7 uint8_ t *pValue; //!'< Attribute value - encoding of the octet

8 //'< array is defined in the applicable

9 //'< profile. The maximum length of an

1e. //!< attribute value shall be 512 octets.

11. } gattAttribute_t;

BHFHEITE:
- type ~5EMMEXAI UUID,
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;

Hef len AJLAZ 2 bytes HAJLAZ 16 bytes. *uuid AJ LARIEEMRFEIEIET SI1G FHY
HFHAILZATEENH UID t54t.
* Permission - BCLE GATT BEFIHZZ AT LULEEMHRE. DJEENRINT:
- GATT_PERMIT_READ //T[i%
- GATT_PERMIT_WRITE // AIS
- GATT_PERMIT_AUTHEN_READ // E B3 I&FiE
- GATT_PERMIT_AUTHEN WRITE //EBHIEIES
- GATT_PERMIT_AUTHOR_READ // ES#%is
- GATT_PERMIT_ENCRYPT READ // E %%
- GATT_PERMIT_ENCRYPT_WRITE // EMHEE
- Handle - GATTServApp A ECEIAINR, AIWNEIZERINFEDECH.
- pValue - REIBMEMNEH. EVRCEEKELEXT. AKX 512 FH,

THES)E Peripheral TIEEHRHEMR:
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BRAERSEM:

1. // Simple Profile Service

2. {

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

4. GATT_PERMIT_READ, /* permissions */
5. 0, /* handle */

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

B9 Bluetooth SIGE X HIFZEPRSS UUID (0x2800) .GATT & Fim A Ui BRIt B 14,
RS IBRIZ E A FIIE. pValue 238EARSZHI UUID BIF5%T, BE X A OxFFEQ,

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

REREFHENARR, &, RFRE, URBEFPIHRIHERE, 5.5 1 BXH#HITTNE.

~

1 // Characteristic 1 Declaration

2. {

3 { ATT_BT_UUID_SIZE, characterUUID },
4. GATT_PERMIT_READ,

5 9,

6 &simpleProfileCharlProps

7.},

JB M 454E A RR (Characteristic Declaration) BURBEVEZE G E X BluetoothSIG E MR
$FE UUID B (0x2803), T GATT P umahZUiszENLL UUID, FRIAEMPRIEE AFI%L. AHR
HEEN IS ENENY, ATEAS,

// Simple Profile Characteristic 1 Properties

static uint8 t simpleProfileCharilProps = GATT_PROP_READ | GATT_PROP_WRITE;

1

2

3

4 // Characteristic Value 1

5. |

6 { ATT_BT_UUID_SIZE, simpleProfilecharlUUID },
7 GATT_PERMIT_READ | GATT_PERMIT_WRITE,

8 Q,

9 simpleProfileCharil

10. 1},

$EFES, XEEERNBEENA UID (OxFFF1), ATFHEHEENEMEFEASR,
LG B AR RIS S, pValue EESEFENME, T
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// Characteristic 1 Value
static uint8_t simpleProfileCharl[SIMPLEPROFILE_CHAR1 LEN] = { @ };

// Characteristic 1 User Description

{
{ ATT_BT_UUID_SIZE, charUserDescUUID },
GATT_PERMIT_READ,
9,

W 00 N OO U1 B W N R

simpleProfileCharlUserDesp

=
(]

}s

FA PR, HKAEE R Bluetooth SIG E HIHFAE UUID f (0x2901), HANRIEEH
A%, EARPEEXNFERE, 0T

// 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, clientCharCfgUUID },
7 GATT_PERMIT_READ | GATT_PERMIT_WRITE,
8 0,

9 (uint8_t *)simpleProfileChar4Config
le. 1},

ZHEBIFIEE R Bletooth SIG EMEIZFERIHERE UUID (0x2902), GATT il
MBI HITIES, FFLANBRIZEE AAMER . pValue $R[EE FintFEAL B HER L.

1. static gattCharCfg_t simpleProfileChar4Config[4];

5.5.4.2.2 MRS

L5 F SRR IR1LRT, FURINTE THERY GATT ARSS . PRSBLIE AR FR L TR /Y GATT AR
%%, %0 GGS_AddService F1 GATTServApp AddService, UMKHAFBHEXH—LLIRS, W@
Peripheral T#2® A SimpleProfile_AddService. LA SimpleProfile_AddService () J3fjl,
IX L R BT A TR 1E -

HAFTEEXNEZEFPIHYFEECERN Client Characteristic Configuration (CCC).

1. static gattCharCfg_t simpleProfileChar4Config[4];

RIEFIE{L CCC.
SHFEE RS cCC, wABER GATTServApp_InitCharCfg () ER¥. LERE{FEH
Sk BSR4 EEIZENE 2RI CCCo MR BB ABER, BUIREREARANE.
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1. // Initialize Client Characteristic Configuration attributes

2. GATTServApp_InitCharCfg(INVALID_CONNHANDLE, simpleProfileChar4Config);

& /G18id GATTServApp jEMECE L.
GATTServApp_RegisterService ) BREIGECE S HRIE MR simpleProfileAttrTbl &
B45 GATTServApp, LAUEFECE XHFRIEMERIMBI B ERNN AREFCENEMERT.

// Register GATT attribute list and CBs with GATT Server App
status = GATTServApp_RegisterService( simpleProfileAttrTbl,
GATT_NUM_ATTRS( simpleProfileAttrTbl ),
GATT_MAX_ENCRYPT_KEY_SIZE,
&simpleProfileCBs );

Ui B W N R

5.5.4.2.3 JEMMNRERFENE R
fE Peripheral T#2H, B GATT B im S N4FEERT, GATTProfile S AR N AE
FEE. EFEAREARLY, BXEEAEVHELNEEREERLE.

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

3 if ( appCallbacks )

4 {

5. simpleProfile_AppCBs = appCallbacks;

6

7 return ( SUCCESS );

8 }

9 else

10. {

11. return ( bleAlreadyInRequestedMode );

12. }

13. }

[EE RN T -

1. // Callback when a characteristic value has changed

2. typedef void (*simpleProfileChange_t)( uint8_t paramID );
3

4. typedef struct

5. {

6 simpleProfileChange_t pfnSimpleProfileChange; // Called when chara
7. cteristic value changes

8. } simpleProfileCBs_t;

ElERH IR X BN N AERF, AT
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// Simple GATT Profile Callbacks
static simpleProfileCBs_t Peripheral_SimpleProfileCBs =

{

simpleProfileChangeCB // Charactersitic value change callback

1

vi A W N R

5.5.4.2.4 EEOIFERE
SEENHHEER, FEAHENNEERY, HEMAESNRBEFERRE—,
B {XA]BE Peripheral T3z,

5.5.4.2.5 EEXHHIHKIMEEE
BEXHASIZRES NS EIEE, B S5 9k TRAREFREREXHSHNIZE.

— 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

T GATT_INDICATION "]

— GetParameter(id, value) —»

Copy attribute value to value

E5 9 RMAMREREXHSH

R REFRBNT:

1. SimpleProfile_SetParameter( SIMPLEPROFILE_CHAR1, SIMPLEPROFILE_CHAR1_LEN, ch

arValuel );

5.6 BIEEREHIRER Y

BIRERSHAER IR (L20AP) (2T Hol EHITAE, HEEMMER (oA
GATT 2, HARS) 5 TR 2 EEHEIE. X FRES L2CAP HARIFBAME,
EEEE RIS AR5 64KB HOKE % % AEIAIRE, BB AR S 55
H, DU S FERMS M EERE (BT — A S RiE D), BRI MRS R R SRR
Bl CH58x & F sl i% L A HE A MTU 3 247,

5.7 FNEEHIFEZRXE
HCI (HostControllerInterface), EIEZENMITHIZE, FENAVRIELEILEK HCI 5
SIRLEIEHIZS . BLE CoreSpec L #FAY HCI #28HFPUf: UART, USB, SDIO, 3-Wire UART,

V1.9 35 WH


http://wch.cn

WIBRFETRUEFLSEFH http://wch. cn

SF MU ETIEF SR, REZEFEM AP ZE0ORMENT, AT HCI R EHEA L
RE1E; stFREEHSEN~E, BEREESAX BLE S Hi#1TiR(E, BLE B 1EARIMNE
SHREEFESHR L. KRERESRREZREFERN HCI 154 (BHE 2 UART) 5 BLE i
Fi#ITZE,

AIEFEET TR AT HO I Y2 R BUAR 5 Rk E .
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6. BIE— BLE NHIEFF

6.1 ik
I TRTHNETE, BRIZTRAMERIEETFEBRER . X—ERBTEmAHF
RRMERINFETNAER, UER—LEEEU.

6.2 BLE ik
BEATEREHEENAE, BRITREBUATLMAE:
* Central
* Peripheral
* Broadcaster

- Observer

EEARNACEERRTENACGYIGK AP, FHSE 5.3 7.

6.3 EXRMFETITH

e MARTHFEEE S hillAR Y API EXREITA, WARMECESCH, RN GATT BUiREE, B
EReBEAFF. FRELE.
6.4 EXNREFES

RN AEFFE SRR EER AR KRB TM0S HEHLERERF. 5%
EPFANBRRMEMES.

6.5 MHAREXH

£ config. h 3T BECE DCDC fERE, RTC AURTEh, BEBRINAE, MAC hlib, {RINFEIEZF1H
WA EF RAM K/NEFZE, £ config. h K.

FEFEHE, WAKE_UP_RTC_MAX_TIME BDE4F 32M SRR ERIBTIE. 1thFe E At E) 2 &
&, Bf, REFEZEZW. BEEAEMREERTE) ERAmM—NEHgIetE, LIESTEEM.

6. 6 FEIRTNFEIE S TARHAE PRSI N A2 5 2032

A TARINFEIE T i IR BRI, FERI SR E BN EEE 4 BE4RIn 2 AT
HEITATE. MRREAIALE, NeSHERIFEZEIT. B TOMS REL&IEN, Y
RINFEIET A SZLEN, SHFIEEMESIHZHIZRLE. RN AREFPAELR
RENEH, MFEERNLE, F5% 3.3 HEHKED.

6.7 "

AEARTHFEIETT TIEHAIE), FEET RTC BRI ERIE, PRAELLHE, TEZIE2RF
i, BEANhERSIEFSANREAETK, SUKHTHEDZET TFSSBE
XTI
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7. QIE—ERARF NHERF

7.1 #ER
RF RLRIEFRET RF R 31E SHUTAY PHY, SCI 2. 4GHz SRERAI L@ . 5 BLE FOX 3
T, RF NAEFHRBELBLE BItHL.

7.2 BEHNL
BAVIR IR B

1. CH58X_BLEInit( );

FEELIZZHIRAE A RF Role:

1. RF_RoleInit ( );

7.3 EXNEEFES
JEM RF 1£55, #Ita1E RF IhEE, LAKGEM RF B9[E]E R 3 -

1. taskID = TMOS_ProcessEventRegister( RF_ProcessEvent );

2 rfConfig.accessAddress = 0x71764129; // %51Lfii/{] @x55555555 LA
3. OXAAAAAAAA ( EEAEERE 24 Rk FE, HABEESK 6 o1 )

4 rfConfig.CRCInit = ©x555555;

B rfConfig.Channel = 8;
6

7

8

9

rfConfig.Frequency = 2480000;
rfConfig.LLEMode = LLE_MODE_BASIC|LLE_MODE_EX_ CHANNEL |LLE_MODE_NON_RSSI;
// f#ifi% LLE_MODE_EX_CHANNEL #/RiEF rfConfig.Frequency fF il {EMHin
rfConfig.rfStatusCB = RF_2G4StatusCallBack;
10. state = RF_Config( &rfConfig );

7.4 MBEEXH

7 config. h XHHECE DCDC fF&E, RTC AURTSh, RERARINAE, MAC Hblib, {RINFEIEZFth
WAL E A RAM K/NEZE, £ config. h X

FEXERZ, WAKE_UP_RTC_MAX_TIME BN%E4F 32M RikFRERIBTIE], teF2 ERTE 5 &
I, BE, BEZEEZMN. SEEABREERE LR m—NEdRetE, IESEEM.

7.5 RF @15

7.5.1 Basic #&3%,

7 Basic IRARFRFFIFW A —ELTEYUER, B RF RXO) J%. BREFEIE
M2, EEREIRER, SEFXERRF RX()nIn"ﬁ‘SzEu%ﬁ R TFHEWART, ETEEH
7(- RF_2G4StatusCal IBack () [E{EFR # A RF WA %, XHEATAELERERAREL.

15/ \m.\!!lﬂ—r:
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Sender Receiver

Txmode Rxmode

Rxmode Rx Data

Txmode Tx Finish

[ 7.1 Basic RN BIEREE

RF %i%H) API A RF_Tx (), ¥151E5M1H 8.6 1.

RF 32U R #4E N < 3\ 8 5 2 RF_2G4StatusCal IBack (), 7E[E1E &P IR EUEILEI R
iR

7.5.2 Auto tR3

T Basic HRAMABLIIES, AAEEABRLRBERERY, B~ Auto il
N

Auto 23 7E Basic RN AIEAL L, 180 7 U & fIMLE, BN G ER R BEE,
SEIAREFAZEHE, LUBHMKLIETS S RINIZWEE.

BEREENT:

Sender Receiver

Txmode Tx Rxmode

”
<

Txmode Tx Finish Rxmode Rx Data

Switch to Rxmode Switch to Txmode

A 4

Txmode Rx Rxmode Tx Rxmode Rx Finish

Switch to Rxmode

A 4

Rxmode

Txmode Rx Data

B 7.2 Auto BRBIEREE
Auto X, RF REFTHIRESBMVREREWIERN, HIZBURBREE R 3ms,
 3ms RARFEWEIBUHEN < X ARBUE . RITEINEE, DUBRHIRZS @IS B & #0R
EENAE.

7.5.2.1 EzhEkIn
ET RF Auto IRNIZITRIBSIBEINA R, RIAMARAR 2. 46Hz [FEH T 0)RE
55 A BkSRINRE 5 =BT /B Bk STIR S S Bk ST & X SE 1 -

Juny

// TR B %
if( events & SBP_RF_CHANNEL_HOP_TX_EVT ){
PRINT("\N------------- hop tx...\n");

w N
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4 if( RF_FrequencyHoppingTx( 16 ) ){

5 tmos_start_task( taskID , SBP_RF_CHANNEL_HOP_TX_EVT ,100 );
6. }

7 return events~SBP_RF_CHANNEL_HOP_TX_EVT;

8. }

9. // JFEBEEHEL

10. if( events & SBP_RF_CHANNEL_HOP_RX_EVT ){
11. PRINT("hop rx...\n");
12. if( RF_FrequencyHoppingRx( 200 ) )

13. {

14. tmos_start_task( taskID , SBP_RF_CHANNEL_HOP_RX_EVT ,400 );
15. }

16. else

17. {

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

19. }

20. return events”SBP_RF_CHANNEL_HOP_RX_EVT;

21. }

AEEE RFBERAABIENG, REHLTBRINEEEH:
1. tmos_set_event( taskID , SBP_RF_CHANNEL_HOP_TX_EVT );

YU T B BRI R 1 -

1. tmos_set_event( taskID , SBP_RF_CHANNEL_HOP_RX_EVT );

BN AT SEELBR SR TN HE o

FLIBME, BUAECELTEWER, BEEXMRF (AR RF_Shut O HHD,
REEF EYSTEREL .

.9 40
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8. API

8.1 TMOS API
8.1.1 &%
1. bStatus_t TMOS_TimerInit( pfnGetSysClock fnGetClock )

TMOS B4 4R 1L

2%

ik

pfnGetSysClock

0: IEIFRTC1ER R LGRS
HibBYE: HbRr$hFREUED, 40 SYS_GetSysTickCnt ()

RME

0: SUCCESS
1: FAILURE

1. tmosTasklD TMOS_ProcessEventRegister( pTaskEventHandIerFn eventCb )

AMEHEEERY, —RATEMESHEERIT

S R
eventCb TMOS {E 55 [0l ek 24
1R[] SECHY ID 1B, OxFF RITIK

1. bStatus_t tmos_set_event( tmosTaskID taskID, tmosEvents event )

M BEE) task ID ESF MR event F, FH—XHIT—X.

S iR

task|D tmos ST ECHYIESS ID
event EEZHHEH

IR[E 0: BTN

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

time )

IR time*625us [ /25N task ID EEZH XN AT event B, HH—XIMIT—IR,

e A

taskID tmos S ECHYESS ID
event ESFHEH

time 3E R RO BR8]

1R [E] 0: BXIh

41 WH
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1. bStatus_t tmos_stop_event( tmosTaskID taskID, tmosEvents event )

fEIE—/ event B, WRLEHE, TELHHTLEL.

S iR

taskID tmos ST ECHYIESS 1D
event EFSFHEH

1R [E] 0: BXIh

1. bStatus_t tmos_clear_event( tmosTaskID taskID, tmosEvents event )

BE—ITEZEBITE event B, IENEEEEBCH event REANIT,

B iR

taskID tmos SMECAYIESS ID
event EEFREH

R[5 0: RN

1. bStatus_t tmos_start_reload_task( tmosTaskID taskID, tmosEvents event,

tmosTimer time )

IEIR time*625us BT event FH, FAA—IXBEHNIT, BRIEIEIT tmos_stop_task X

o
B A
taskID tmos S}ECHVESS ID
event EEFREH
time IE 3R B9 RF[E]
R[5 0: FXIh

1. tmosTimer tmos_get_task_timer( tmosTaskID taskID, tmosEvents event )

RNEHESIRAEHBER.

S faik

task|ID tmos S ECHYIESS 1D

event EEHREH

1R [E] 10: EHEEEIHMNEELR
0: EHKRILE

1. uint32_t TMOS_GetSystemClock( void )

1R[E] tmos RGEIBITETIC, LA 625us, AN 1600=1s,
e | ik
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1R (5] TMOS iZ{TRTHE

1. void TMOS_SystemProcess( void )
tmos MARGZLIBRY, FEEERHPAEIEIT.
1. bStatus_t tmos_msg_send( tmosTaskID taskID, uint8_t *msg_ptr )

REHBEIRNMES, HFRLREE, MNESHEEREN event SUBEIE 1 £3.

B A

taskID tmos FECAYIESS 1D

msg_ptr %E?E’%‘l’

iR [E SUCCESS: mIh
INVALID_TASK: f£55 ID 3%
INVALID_MSG_POINTER: jHE$54t T3

1. uint8_t *tmos_msg_receive( tmosTaskID taskID )

BBGHEE.

¥ R

taskID tmos SYBCHYIESS 1D

IR[E BWEIRER S E TTE S AFER (NLL)

1. uint8_t *tmos_msg_allocate( uintle_t len )

AHBRIBEAREZE.

S8 iR

len HEHKE

1R[a] RIBE I E X185
NULL: ERiESLIK

1. bStatus_t tmos_msg_deallocate( uint8_t *msg _ptr )

BRUERSAAETZE.

S R
msg_ptr HEEE
1R[] 0: FXIN

1. uint8_t tmos_snv_read( uint8 t id, uint8_t len, void *pBuf )
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MONV ISEERE AR
N XENIRBRERETE TM0S RAEEITZEIER.
¥ faik
id BHEINV IE 1D
len FEEEIRENKE
pBuf IR BIRIEE
1R[E SUCCESS
NV_OPER_FAILED: k¥

1. void TMOS_TimerIRQHandler( void )

TMOS £ B+ 28 187 eF 3

UTEREE CIES ERYEMTEAFZE

1. uint32_t tmos_rand( void )

e qnlik @
2% fik
iR[E THEEHLE

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

BEFEMEX srcl FATFMEX src2 BIET len DPEHIFITELEL

e i
srct ATFRIEE
src2 R ERIEE
len EREEBRF T
1B [8] 1: FH[E
0: A[E

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

B REREREHRAENE.

e ik
Buf ZomX b
val H1E
len HIEWKE
1R[E 1: HHE

0: NG

44
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1. uint32_t tmos_strlen( char *pString )

HEFHME pString WKE, BIZERFH, ENEQETZERFH.

S ik
pString EHEKENFENS
R [E FHEMKE

1. void tmos_memset( void * pDst, uint8 t Value, uint32_t len )

EHIFFF Value B|SH pDst FTEEIAYFFTHAIAT len NFFo

S A

pDst EHARNAFR

Value EWRENE

len EWIREMZENFAR
R[5 fEEFHEX pDst RYFE T

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

MWEMEX src E#l len N FET R FHEX dsto

S ik
dst BTEHEEFINEHBEREE, LBBHFEHRA voidk BT
src ESHIMBIEE, LBEHIFERA voidx F8E
len EWHEHINFHH
IR[E e BiREMERX dst B35
8.2 GAP API
8.2.1 &%

1. bStatus_t GAP_SetParamValue( uintlé_t paramID, uintl6_t paramValue )

B E GAP SHE. [FALLIEEEXENIA GAP S 3.

paraml|D SHH 1D, 2%8.2.2
paramValue MesHE
1R [E SUCCESS 3% INVAL IDPARAMETER (FE35%k 1D)

1. uintlé GAP_GetParamValue( uint16_t paramID )

FREN GAP SH{E.

e | i

S
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paramlD

SHHID, 5%8.1.2

B[l GAP FIBH{E; ESH 1D XHUBE OxFFFF

8.2.2 ELESH

T RERESE 1D, 1£4H892% 1D 155 CH58xBLE. LIB. h,

S8 1D

ik

TGAP_GEN_DISGC_ADV_MIN

BRI BRA S #BEHC, BAL:0. 625ms (BR
AE: 0)

TGAP_L IM_ADV_TIMEOUT

PRETAT & BT #BE AT #BEHE, B 1s (BR
INE: 180)

TGAP_DISGC_ADV_INT_MIN

RNIBERR, B{L:0.625ms (BRIAME: 160)

TGAP_DISG_ADV_INT_MAX

A IEERE, B{:0.625ms (BRIAME: 160)

TGAP_DISG_SCAN

FHERTE, B1:0. 625ms (BRIA{E: 16384)

TGAP_D1SG_SCAN_INT

FHE0E, B41:0.625ms (BRIAME: 16)

TGAP_DISG_SCAN_WIND

FEEO, B41:0.625ms (BRIAME: 16)

TGAP_CONN_EST_SCAN_INT

B EREERS, B0:0. 625ms (RAIANE:
16)

TGAP_CONN_EST_SCAN_WIND

B EENFWEQ, BA0:0. 625ms (BRIAME:
16)

TGAP_CONN_EST_INT_MIN

B ERENSINEEBRE, $241:1. 25ms (BRIA
1&: 80)

TGAP_CONN_EST_INT_MAX

B EENSRAEEBNE, $27:1. 25ms (BRIA
1&: 80)

TGAP_CONN_EST_SUPERV_TIMEOUT

BANFIEREIEE IR B8], B 10ms (BR
A{E: 2000)

TGAP_CONN_EST_LATENCY

BIEZMMNREER (BUAME: 0)

8.2.3 HEft

AFNEET GAP EHEXAIE 4, AJLITE CHS8XBLE_LIB. h XXtk EItEX AR, Hp—
LW B EEARANAIER, —&L 20 GAPRole A1 GAPBondMgr 43 .
TiLBRERIEAW—F, BNIEFEATRSKHI GAP_MSG_EVENT 1£i%:

typedef struct

{
tmos_event_hdr_t hdr;
uint8 t opcode;

. _MSG_EVENT_DEFINES

A U1 A W N R

} gapEventHdr_t;

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

UTAHEREGEEMUREHEIEEHENRR. 1 FHIES%E CH58xBLE_LIB. h,
- GAP_DEVICE_INIT_DONE_EVENT: HiZ&E¥IAv TR B LEM.

=

. typedef struct

{
3. tmos_event_hdr_t hdr;

N

//1< GAP_MSG_EVENT and status

46 WH
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4.
5
6.
7
8

uint8_ t opcode;

uint8 t devAddr[B_ADDR_LEN];
uintl6_t dataPktLen;

uint8_t numDataPkts;

} gapDeviceInitDoneEvent_t;

//!< GAP_DEVICE_INIT DONE_EVENT
//!< Device's BD_ADDR

//'< HC_LE_Data_Packet_Length
//!'< HC_Total Num_LE Data Packets

- GAP_DEVICE_DISCOVERY _EVENT: & & &I ZIEERA B E 4.

N oo A wWwN R

typedef struct

{
tmos_event_hdr_t hdr; //!< GAP_MSG_EVENT and status
uint8_t opcode; //'< GAP_DEVICE_DISCOVERY_EVENT
uint8_t numDevs; //1< Number of devices found during scan

gapDevRec_t *pDevlList; //!< array of device records

} gapDevDiscEvent_t;

- GAP_END DISCOVERABLE DONE_EVENT: 4/ iB4L5skAtE b=,

typedef struct
{

tmos_event_hdr_t hdr; //!< GAP_MSG_EVENT and status
uint8_t opcode; //'< GAP_END_DISCOVERABLE_DONE_EVENT

} gapEndDiscoverableRspEvent_t;

- GAP_LINK_ESTABLISHED EVENT: W iEREEEBILLHEE.

1. typedef struct
2. |
3. tmos_event_hdr_t hdr; // 1< GAP_MSG_EVENT and status
4. uint8 t opcode; //'< GAP_LINK_ESTABLISHED_EVENT
5. uint8_t devAddrType; //'< Device address type: @ref GAP_ADDR_TYPE_
6. DEFINES
7. uint8_t devAddr[B_ADDR_LEN]; //!< Device address of link
8. uintl6_t connectionHandle; //'< Connection Handle from controller used t
9. o ref the device
10. uint8_t connRole; //'< Connection formed as Master or Slave
11. uintl6_t connInterval; //'< Connection Interval
12. uintl6é_t connLatency; //'< Connection Latency
13. uintl6_t connTimeout; //'< Connection Timeout
14. uint8_t clockAccuracy; //'< Clock Accuracy
15. } gapEstLinkReqEvent_t;
V1.9 47 WH
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- GAP_LINK_TERMINATED EVENT: ZEiEHTFE S =4,

1. typedef struct

2. {

3 tmos_event_hdr_t hdr; //'< GAP_MSG_EVENT and status

4 uint8_t opcode; // 1< GAP_LINK_TERMINATED_EVENT
5. uintl16_t connectionHandle; //!< connection Handle

6 uint8_t reason; //'< termination reason from LL
7 uint8_t connRole;

8. } gapTerminatelLinkEvent_t;

- GAP_LINK_PARAM_UPDATE_EVENT: 1ZW RIS M EHEHEELEL.

1. typedef struct

2. {

3 tmos_event_hdr_t hdr; // 1< GAP_MSG_EVENT and status

4 uint8 t opcode; //'< GAP_LINK_PARAM_UPDATE_EVENT

5. uint8_ t status; //'< bStatus_t

6 uintl6_t connectionHandle; //!< Connection handle of the update
7 uintl6_t connInterval; //'< Requested connection interval

8 uintl6_t connLatency; //'< Requested connection latency

9 uintl6_t connTimeout; //'< Requested connection timeout

10. } gaplLinkUpdateEvent_t;

- GAP_DEVICE_INFO_EVENT: ZEAINEEHIEAINIEZEHEH.

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; //'< Data field of advertisement or SCAN_RSP

13. } gapDevicelInfoEvent_t;

8.3 GAPRole API
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8.3.1 GAPRole Common Role API

8.3.1.1 &4

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

WE GAP B,
param BEESH ID, i¥18.2.1.2F
len ENHBIEKE
pValue BENRESHERNIRS . 1ZIBSTEURTESE 1D, FHIFHEHIFEREK
BEMBIELE,
1R[E SUCCESS

INVAL IDPARAMETER: S ¥ T3
blelnvalidRange: B#KE LM
blePending: FXREHEHARLER
blelncorrectMode: &I 1%

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

JREN GAP Fata & ¥,
B iR
param BEESH ID, i¥18.2.1.2F
pValue EERIS B ERIEE . ZIBHBURT S 1D, HBEHaHE
B EIER IR EEL,
=Y El SUCCESS

INVAL IDPARAMETER: £ T 3K

1. bStatus_t GAPRole_TerminateLink( uintl6_t connHandle )

W7 FF 2 HJ connHand le 15§ ERYIETE .

S R
connHandle EEAR
R [a] SUCCESS
blelncorrectMode: &I 1%

1. bStatus_t GAPRole_ReadRssiCmd( uintl6_t connHandle )

3 EU AT connHand le 35 EE1ZAY RSSI 1B

S Ak
connHandle ERaW
1R[] SUCCESS
V1.9 49 WH
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| | 0x02: EEHIERE

8.3.1.2 ERTEESH

B /5 Ky | Ak

GAPROLE_BD_ADDR Rig uint8 | &tk
GAPRPLE_ADVERT_ENABLE AIEAE | uint8 | fFRES KA, BIAERE
GAPROLE_ADVERT_DATA ANEAE | <240 | JTIEBEUE, EiAZ0.
GAPROLE_SCAN_RSP_DATA AEAE | <240 | FEREHE, BA£0
GAPROLE_ADV_EVENT_TYPE | A[iEAIE | uint8 | [T #BE, BOARIEZEEER &
GAPROLE_MIN_CONN_INTERV | AJiEAIE | uint16 | /NEIZIERR, SeE: 1.5ms 4s,
AL 2RI\ 8. Sms.
GAPROLE_MAX_CONN_INTERV | AJiZA]E | uint16 | s AEIEEINE, SEE: 1.5ms 4s,
AL ZXA 8. 5ms.

8.3.1.3 [EREHFH

/**

1
2
3. ¥/
4

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

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

It R B 791 B RSS| FOEE R 8, HigstiRENMAIER, LUE GAPRole AU EHHIRE

BNRERF. FREARNT:

centralHciMTUChangeCB

1. // GAP Role Callbacks

2. static gapCentralRoleCB_t centralRoleCB =
3. {

4. centralRssiCB, // RSSI callback
5. centralEventCB, // Event callback
6.

7o

%

8. 3.2 GAPRolePeripheral Role API

8.3.2.1 %

1. bStatus_t GAPRole_PeripheralInit( void )

5 M# GAPRo | e £ & NI51L .

// MTU change callback

S iR
1R[] SUCCESS
blelnval idRange: S#iBHEE
V1.9 50 WH
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1.

bStatus_t GAPRole_PeripheralStartDevice( uint8_t taskid, gapBondCBs_t *pCB,g

apRolesCBs_t *

pAppCallbacks )

B AR EHIE I .

e iR
taskid tmos S ECAIIESS 1D
pCB HELIFRY, BIERARNE, BEXRESE
pAppCal Ibacks | GAPRole Bl %, BIER&FAVIRSEI, RSSI B, SHEH[E
LB
iR [E] SUCCESS
bleAlready|nRequestedMode : % & 2 L5
1. bStatus_t GAPRole_PeripheralConnParamUpdateReq( uintl6_t connHandle,
2. uintl6_t minConnInterval,
3. uintl6_t maxConnInterval,
4. uintl6_t latency,
5. uintl6_t connTimeout,
6. uint8_t taskId)

B NERSHER.

7 : 5 GAPRole_UpdateLink(O) A&, kAN S ENhEHEESHK, ™
GAPRole_UpdateLink ) R H B EEHES K

S# i

connHandle EEAR

minConnlInterval | & /NEIZEE

maxConnlnterval | B KiEIZEFE

latency MR EZ IR EHH

connTimeout EEET

task|D toms S ECHIFESS 1D

RE SUCCESS: &% EfEm T

BleNotConnected: FLiEIEFRIASHITIEEEH
blelnvalidRange: SR

8.3.2.2 EFEH

1. typedef struct
2. A
3. gapRolesStateNotify t pfnStateChange; //!< Whenever the device changes
4. state
5. gapRolesRssiRead_t pfnRssiRead; //!< When a valid RSSI is read from
6. controller
7. gapRolesParamUpdateCB_t pfnParamUpdate; //!< When the connection
8. parameteres are updated
9. } gapRolesCBs_t;
V1.9 WH
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MHURZS BB 5 -
1 /**

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

4 2

5. void (*gapRolesStateNotify_t )( gapRole_States_t newState,

gapRoleEvent_t *pEvent);

Heo, KESAUTLHM:

- GAPROLE_INIT //Z15 B30

- GAPROLE_STARTED //#IGHLSERIBERARKRS

- GAPROLE_ADVERTISING //IE7ES 4%

- GAPROLE_WAITING //&Z RN TIERRI %, URIEAFHFER B
- GAPROLE_CONNECTED //3E3EIR7S

- GAPROLE_CONNECTED ADV //¥&¥Eik7AS B 7ES 1%

» GAPROLE_ERROR// EXUIR7S, &AM IKESRKAEIR

MALSHE#hE R % -

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

uintl6_t connSlavelLatency,

N oo AW R

uintl6_t connTimeout );

S E F R THE It B oF 2 .
8. 3.3 GAPRole Central Role API

8.3.3.1 &

1. bStatus_t GAPRole_CentralInit( void )

F#1 GAPRole {E & 4151k .

2% ik

1R [E] SUCCESS
blelnval idRange: S#iBHEE

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

taskid tmos M ECAYIESS 1D
pCB MELVHERE, BIFZHLE, BAIRASEE

pAppCal Ibacks

GAPRole [ElFiR %, BIFERZAIRASE, RSSI B, S EHE
A

iR ME]

SUCCESS
bleAlreadylnRequestedMode: ®EZFE L EEN

1. bStatus_t GAPRole_CentralStartDiscovery( uint8 t mode, uint8_t activeScan, u
int8_t whitelList )
FHHABESREE.
el Gjz:pu
mode RN, 754
DEVD|SC_MODE_NOND | SCOVERABLE : B E
DEVDISC_MODE_GENERAL : 133#i@F AT % Fli%& &
DEVDISC_MODE_LIMITED: & BMRAAT LI
DEVDISC_MODE_ALL: 33$FFA
activeScan TRUE A fEREFTTH
whiteList TRUE AR E B R RE
iR [a] SUCCESS
1. bStatus_t GAPRole_CentralCancelDiscovery( void )
FHUF LT
S ik
R [a] SUCCESS
blelnvalidTaskID: & HEFZIEEE
blelncorrectMode: FNTEFIFHIET
1. bStatus_t GAPRole_CentralEstablishLink( uint8_t highDutyCycle, uint8_t white

List, uint8_t addrTypePeer, uint8_t *peerAddr )

S5xtimig & HITER.

¥ i3
highDutyCycle | TURE {ERES (HE LA
whiteList TURE FE &S
addrTypePeer | XfumiZ & HIHLERA, BIE:
ADDRTYPE_PUBLIC: BD_ADDR
ADDRTYPE_STATIC: B%7ZSibilt
V1.9 53 WH
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S

ADDRTYPE_PRIVATE_NONRESOLVE: ~TJfR#TFAZ Hh 1k
ADDRTYPE_PRIVATE_RESOLVE: WJf##THIFAS ik

peerAddr 3ot 1% % ik
R[] SUCCESS: R{IhiZE#E

blelncorrectMode: FoRHIED & T4
bleNotReady: IEFEF{THIIE
bleAlreadylnRequestedMode: & BT I L4 IR
bleNoResources: EiEid%

8.3.3.2 ERAHRHK

IX £E [ iR 2 B9 5 1 M R R FF 155 E GAPRole, LA{E GAPRole AT LU S IR [ M A
Fo EffRMTAREE:

typedef struct
{

gapRolesRssiRead_t rssiCB; //!< RSSI callback.

pfnHciDatalLenChangeEvCB_t ChangCB;

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

} gapCentralRoleCB_t; // gapCentralRoleCB_t

F#1RSS| B35 % -

/**

1
2
3. ¥/
4

//'< Length Change Event Callback.

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

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

I BB #00% RSS | IRE AN IR .

ENEHEERL:

/**

*/

Ui A W N R

* Central Event Callback Function

//'< Pointer to event structure.

L EIEA T GAP RSB E RSB AN AIER .
EEEHATS%E8.1.3 1.

MTU 2 E &%

typedef void ( *pfnGapCentralRoleEventCB_t ) ( gapRoleEvent_t *pEvent );

54
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1. typedef void (*pfnHciDatalLenChangeEvCB_t)
2. (

3 uintl6_t connHandle,

4. uintl6_t maxTxOctets,

5 uint16_t maxRxOctets

6. );

ASRIEEFZENEIEERN.

8.4 GATT API
8.4.1 &%

8.4.1.1 MBS

1. bStatus_t GATT_Indication( uintl6_t connHandle, attHandleValueInd_t *pInd, u
int8_t authenticated, uint8_t taskId )

RS EREE FPiniE R — MHEEFAEZBM N ERIAE L RINEEIER.
FEIENE, HERXMIFEERKAE.

S# [P

connHandle EEAR

plnd BEELXNIES
authenticated | BB BEELRIT S BIIERER
taskld tmos S}ECHYESS ID

1. bStatus_t GATT_Notification( uintl6_t connHandle, attHandleValueNoti_t *pNot

i, uint8_t authenticated )

RS EREE PIRBAFHEE, ETRAEEMNEMNLERHIAESZRINERIEN.
FEIENE, HBERXMIFEERKAE.

S iR

connHandle EEAW

plnd REEBMAIES
authenticated | REFELR TN IIEREE

8.4.1.2 #¥S

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

4 P P A T B M LB ATT NTU BOTERT, 5 s i LR RIS ATT NTU 3%
B AT ST R A TR,
EE S |
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connHandle EIE )R
pReq EEERENIES
taskID BHRESH ID

1. bStatus_t GATT_DiscAllPrimaryServices( uintl6_t connHandle, uint8_t taskId)

&RIBRS A LRI BERS

S iR
connHandle EIE )R
taskID BHRESH ID

1. bStatus_t GATT_DiscPrimaryServiceByUUID( uintl6_t connHandle, uint8_t *pUUID
, uint8_t len, uint8_t taskId )

H{EE WID B, ZFimal AR R L IR S LR ERS . AT ERSERS
BEAREES, UM AIBERSSE WID FFR.

o iR

connHandle EEAR

pUUID feE BB HIARSS 2T UUID BYtEt
len ERNKE

task|D BEEESH 1D

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

ERinERLEBERS R EERIRS . ERARFZHRSAHEERR.
¥ iR

connHandle EEAR

startHandle IR IR

endHandle LRI

task|D BEIRIESRY ID

1. bStatus_t GATT_DiscAllChars( uintl6_t connHandle, uint16_t startHandle, uint
16_t endHandle, uint8_t taskId )

H{VEER S AWRSEERT, 2 uma] 5 AL R e BR 5588 L T R B FHEAER,
S iU
connHandle EEAR
startHandle IR IR
endHandle LRI
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taskID | EHEESE 1D

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

2 Ak 55 A ARSE B FNEHE UUID BRI, F i A AR Itk iR 3 AR AR 55 88 £ R IAHE -

e A

connHandle EE AW

pReq fREELIEIEKI RS
taskID BHRESH ID

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

HHEFENAWEERN, TRmAEREREFEREEXPEXABHERAR
AttributeHandles 1 AttributeTypes,

¥ iR
connHandle EREAR
startHandle IR IR
endHandle LR AR
taskID BEIRIESRY ID

1. bStatus_t GATT_ReadCharValue( uint16_t connHandle, attReadReq_t *pReq, uint8
_t taskId )

HEPIRFEFHERWRGE, 7RI RBAIRS 25 IEEHEE.

e i3

connHandle EE AW

pReq @ E L ERIEKRREE
task|D BERESH 1D

1. bStatus_t GATT_ReadUsingCharUUID( uint16_t connHandle, attReadByTypeReq_t *p
Req, uint8_t taskId )

L% Pifm REIERERY VUID T A FIBHFAER AR RIET IR, 7T 1 F itk R B BR 55 231 ER

$FE1E.
S iR
connHandle EEAWR
pReq IEEELEMIEKRBTEET
taskID BHIAESAEY ID
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1. bStatus_t GATT_ReadlLongCharValue( uintl16_t connHandle, attReadBlobReq_t *pRe
g, uint8_t taskId )

IR 55 AR FHIEME, 1BFHEEEL B ME I M Y P AT R XA KE K

¥ N

connHandle EE AW

pReq fREE L IEIEKRR RS
taskID BHRESH ID

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

AR 52 IEERZ MFEE.

e ik

connHandle EE AW

pReq fREE L EIEKI RS
taskID BHRESH ID

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

HEFPIKREFHEARAERSHFSEANFEMAFTEZRHASARERS.

S iR
connHandle EIE )R
pReq fEEE LR EGSHIIEST

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

UEFIHFIESFEARE ATT fIAKRMERET, ATH R E RSB NIFIEE. X
Characteristic Properties INMEL{FRE B AR SSEEME PimtdESI 40 E

S iR
connHandle EIE )R
pReq fEEE LR EGSHIIEST

1. bStatus_t GATT_WriteCharValue( uintl6_t connHandle, attWriteReq_t *pReq, uin
t8_t taskId )

M PR AT E A, W B AT EE S ARS B . NS A EERE— P\
HiE. HESSEESIEEERI.
e ik |
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connHandle EIZA
pReq BEZE L ERIFKAVIEST
taskID BHRESH ID

1. bStatus_t GATT_WriteLongCharDesc( uintl16_t connHandle, attPrepareWriteReq_t
*pReq, uint8_t taskId )

HEFPIHAEFHEEIRERFIEEKREATENENEKB YT E X KER,
A E AL R

S iR

connHandle EIE )R

pReq IeEELEMEKRBTEST
taskID BHAESH ID

8.4.2 jR[E

- SUCCESS (0x00): ¥5&1RFREAMIT,

» INVALIDPARAMETER (0x02): F3{HUIEIZEAIMTIE R FH .

- MSG_BUFFER_NOT_AVAIL (0x04): HCl ZHMXAATH. FHEEER.

- bleNotConnected (0x14): &&FERIERE.

* blePending (0x17):
- BREBE PRI Eert, BREE GATT Fiti2EAE#ITh, BEFLEBMMmE.
- REPRSEEINEERT, RE B FIRIFRIAGLIE.

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

- bleMemAl locError (0x13): 4% HNESEEIR

- bleLinkEncrypted (0x19): $&3ZEME. FEEMBENEZE LAXEEENEIER

% HJ PDU,

8.4.3 H¥

R FFEF1E1E TMOS AYSHE (GATT_MSG_EVENT) FEUIHNAREVE .
UTAEHEGZMUAREHESEEBEA . 1FHMI5ES 2 CH58xBLE_LIB. h,
- ATT_ERROR_RSP:

1. typedef struct

2. {

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

4. uintl6_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:

1. typedef struct
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uintl6_t clientRxMTU; //!< Client receive MTU size
} attExchangeMTUReq_t;

N

* ATT_EXCHANGE_MTU_RSP:

typedef struct
{

1
2
o uintl6_t serverRxMTU; //!< Server receive MTU size
4

} attExchangeMTURsp_t;

* ATT_READ_REQ:

typedef struct
{
uintl6_t handle; //!< Handle of the attribute to be read (must be first
field)
} attReadReq_t;

Ui A W N R

- ATT_READ_RSP:

1. typedef struct

2. |

3 uintl6_t len; //'< Length of value

4. uint8_t *pValue; //!< Value of the attribute with the handle given (@ t
5. o ATT_MTU SIZE-1)

6. } attReadRsp_t;

- ATT_WRITE_REQ:

1. typedef struct

2. {

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

5o uintl6_t len; //'< Length of value

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

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

10. uint8_t cmd; //'< Command Flag
11. } attWriteReq_t;
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* ATT_WRITE_RSP:
* ATT_HANDLE_VALUE_NOTI :

typedef struct
{

st be first field)
uintl6_t len;

-3)
} attHandleValueNoti_t;

00 N OO U1 A WN R

* ATT_HANDLE_VALUE_IND:

typedef struct
{

st be first field)
uintl6_t len;

-3)
} attHandleValueInd_t;

00 N O 1A W N R

« ATT_HANDLE_VALUE_CFM:
- Empty msg field

8.4.4 GATT 54 S5HER K ATT B4

uintlée_t handle; //!< Handle of the attribute that has been changed (mu

//!< Length of value
uint8_t *pValue; //!< Current value of the attribute (@ to ATT_MTU_SIZE

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

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

ATT il fz S

GATT API iE

ATT_EXCHANGE_MTU_RSP

GATT_ExchangeMTU

ATT_FIND_INFO_RSP

GATT _DiscAl [CharDescs

ATT_FIND_BY_TYPE_VALUE_RSP

GATT _DiscPrimaryServiceByUUID

ATT_READ_BY_TYPE_RSP

GATT _PrepareWriteReq
GATT_ExecuteWriteReq

GATT _FindIncludedServices
GATT DiscAl IChars
GATT_DiscCharsByUUID
GATT_ReadUsingCharUUID

ATT_READ_RSP

GATT_ReadCharValue
GATT_ReadCharDesc

ATT_READ_BLOB_RSP

GATT_ReadlLongCharValue
GATT_ReadlLongCharDesc

61
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ATT_READ_MULTI_RSP GATT_ReadMultiCharValues
ATT_READ_BY GRP_TYPE_RSP GATT _DiscAl IPrimaryServices
ATT_WRITE_RSP GATT_Wr iteCharValue

GATT _Wr iteCharDesc
ATT_PREPARE_WRITE_RSP GATT_WriteLongCharValue

GATT ReliableWrites
GATT_Wr iteLongCharDesc
ATT_EXECUTE_WRITE_RSP GATT_WriteLongCharValue
GATT ReliableWrites
GATT_Wr iteLongCharDesc

8.4.5 ATT_ERROR RSP $EiR#5
- ATT_ERR_INVAL ID_HANDLE (0x01): AEMBMAIMEELBMHIRSELEXTH.
- ATT_ERR_READ_NOT_PERMITTED (0x02): FoiRiZEEM .
- ATT_ERR_WRITE_NOT_PERMITTED (0x03): FT3EBENEM.
- ATT_ERR_INVALID_PDU (0x04): /@1 PDU 3.
ATT_ERR_INSUFFICIENT_AUTHEN (0x05): ZBMEEZHITEMIEIEA BEHIZIHE

- ATT_ERR_UNSUPPORTED_REQ (0x06): EMARFZ R ZIFNE M Pim B2 aiEXK .

- ATT_ERR_INVALID_OFFSET (0x07): & EMRBEBRE TEMMNKE.

- ATT_ERR_INSUFFICIENT_AUTHOR (0x08): iz/@M EEIFINA sEMIZENEH B AN

- ATT_ERR_PREPARE_QUEUE_FULL (0x09): EZBANRIPAFIE % .

- ATT_ERR_ATTR_NOT_FOUND (0x0A): 4 EHIBM AW EENKAZIEME.

- ATT_ERR_ATTR_NOT_LONG (OxOB): JciAfEFAiBY Blob 1K S &S N1EKKIZENE,
ENEM.

- ATT_ERR_INSUFFICIENT_KEY_SIZE (0x0C): FATFINZFEIEMNMBZAKRNRE.

- ATT_ERR_INVALID_VALUE_SIZE (0xOD): /&M1& 3 i%i@/ET.

- ATT_ERR_UNLIKELY (OxOE): iEKHBMIEKRBE T — MM KATgAERER, HA
REEFREKTER -

- ATT_ERR_INSUFF ICIENT_ENCRYPT (OxOF): iZBMEZMBEAGEIZIEEN.

» ATT_ERR_UNSUPPORTED_GRP_TYPE (0x10): BMLAEALRESEMEEXHZ M
TREM

- ATT_ERR_INSUFF ICIENT_RESOURCES (0x11): FBARE, T EFTHIEK

8.5 GATTServApp AP

8.5.1 &%

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

Mg E Finft i E %,

¥ i

connHandle EE AW
charCfgTbl B PRI B R
R[5 /"
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1. uintlé_t GATTServApp_ReadCharCfg( uintl6_t connHandle, gattCharCfg_t *charCf
gTbl )

IEEFimAFHERCE

S# i

connHandle EE AW
charCfgTbl B PRI B R
1R[] BE

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

[ FinSNFHERE -
connHandle EE )R
charCfgTbll B PiRfHER B
value e
IR[E SUCCESS
FAILURE

1. bStatus_t GATTServApp_ProcessCCCWriteReq( uintl6_t connHandle,

2 gattAttribute_t *pAttr,
3 uint8_t *pValue,

4. uintl6_t len,

5 uintle_t offset,

6 uintlée_t validCfg );

AIEE FPIRFHERE B NIFE K.

el Gjz:pu
connHandle EEAIR
pAttr faE B RYIRE
pvalue IEEE NP ERIEE
len HIBKE
offset EANNE—N/\UEENREE
validCfg BUEE
iR [E] SUCCESS
FAILURE

8. 6 GAPBondMgr API
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8.6.1 8%

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

REHAEEENSH.

S iR
param RESH
len BEANKE
pValue IEEENBIERNIEE
R[5 SUCCESS
INVAL IDPARAMETER: T3S

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

ROAEEENSH.

S iR
param BEESH
pValue ¥ EIE B R Ay Hh it
IR[E SUCCESS
INVAL IDPARAMETER: o3& #

1. bStatus_t GAPBondMgr_PasscodeRsp( uintl6_t connectionHandle, uint8_t status,
uint32_t passcode )

Mol Sz B8 1E 3K
o iR
connectionHandle | EIERHE
status SUCCESS: ZZhZ 7] i
H fthi£ 70 SMP_PAIRING_FAILED_DEF INES
passcode BEH(EZG
RE SUCCESS: HAEICREHKEIEEK

blelncorrectMode: FR&INiEHRE

8.6.2 LESY
FHEESHANTRAT, FHHNSH 10155 % CHS8xBLE. LIB. h,

SH 1D EE | K iR
GAPBOND PERI PAIRI | HJi% |uint8 | EEXTE95, BRiINA:

NG_MODE EEC] GAPBOND_PAIRING_MODE_WAIT_FOR_REQ
GAPBOND_PER|_DEFAU uint32| BRIARI B ARIPER, SEE: 0-999999, B
LT_PASSCODE WA 0,

GAPBOND_PERI_MITM_ | TA[3&E | uint | Br{E A (MITM) {R3F. BRIAK 0, XHFEIA
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PROTECTION A5 8 | &P,
GAPBOND_PERI_10_CA | W[iE | uint | 1/0 881, HRERINA:
PABILITIES A5 8 | GAPBOND_I0_CAP_DISPLAY ONLY, B[i%#&{¥&¢
ML,
GAPBOND_PERI_BONDI | W[iE | uint | ZNBF, MAER X TIEPIHEREE. BRINA 0,
NG_ENABLED A5 8 | TEKYIE.
8.7 RF PHY API

8.7.1 &%

1. bStatus_t RF_RoleInit( void )

RF WS A& IR 1L -
1R[] SUCCESS: #JRAIH

1. bStatus_t RF_Config( rfConfig_t *pConfig )

RF S¥FLE .
pConfig IR ESHAVIEET
1R[] SUCCESS

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

pktTxType )

RFZZHIREAH: B RF PHY BEEARZRE, RUEIBERFENLE.

¥ R

txBuf BaIRA T, 150 RF R HE G IR E R HIETE S
txLen BT, RFWEIHEERENHIENKE (0-251)
pkRxType EZHHIREAR (OxFF: EFALBHIER)
pkTxType BaEERT, RFNEIHIEEIRE M HEN KRR A
=Y El SUCCESS

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

ktRxType )
RF & IR R H .
¥ ik
txBuf &8 RF &iX BIRAYIE S
txLen RF R X BB BIEKE (0-251)
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pkTxType EEBEBEHAR

pkRxType BEERT, RF A XHIREEREBEIEIELR (OxFF: M
BARAKIER)

1R[E SUCCESS

1. bStatus_t RF_Shut( void )

KM RF, Z1E&XSIE
1 [3] SUCCESS

1. uint8_t RF_FrequencyHoppingTx( uint8_t resendCount )

RF &% w7 /8 Bk 35

S faik

resendCount %&3£ HOP_TX pdu BIsKit# (0 : FPRH)
RE 0: SUCCESS

1. uint8_t RF_FrequencyHoppingRx( uint32_t timeoutMS );

RF $USLim FF /5 Bk 50
¥ Gjz:pu
timeoutMS FE1FE HOP_TX pdu B8 KATE] (Time = n * 1ms, 0: FoPRHI)
1R[] 0: SUCCESS
1: Failed
2: LLEMode error (EEATBENIRR)

1. void RF_FrequencyHoppingShut( void )

X7 RF BESRiTh&EE

8.7.2 BLESH

RFECES ¥ rfConfig t AT :

B iR

LLEMode LLE_MODE_BASIC: Basic #8%,, AFHIEZTERBHNZTHER
LLE_MODE_AUTO: Auto #RT, TE4.IXTTR/E B EhYlHeZE BEN
LLE_MODE_EX_CHANNEL: ¥JJ#:ZE Frequency B & 5MER
LLE_MODE_NON_RSS|: {FWHENE —FHIREAC LR
Channel RF #{5@18 (0-39)

Frequency RF BIS5MZ%E (2400000KHz—-2483500KHz), EINAFFERBIT 24 %
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SIERAE HiE4S 0 5% 1 Nl 6

AccessAddress RF 1@{S it

CRCInit CRC #1151E

RFStatusCB RF R7S 13 & 3

Channe [Map EE, §—uXMN—MUE. EAN 1 KFRIEBY, Rk
. STEIRAIIBIE B SE 0 X8 0 {iL

Resv *E&8

HeartPeriod

LBk ELIEIRR, 9 100ms FYEEHI(E

HopPer i od BEERFEIHA (T=32n*RTC Bt5h), ZRIAA 8

Hop I ndex HIREERFEATIIEEERE, BAR17
RxMax | en RF R THEWH R KBIEKE, A 251

RxMax | en RF 2R NMEMM R KBIEKE, A 251

1.

8.7.3 B

void RF_2G4StatusCallBack( uint8_t sta , uint8_t crc, uint8_t *rxBuf )

REIRZSENAR S, XXV TERISENLEEIEERE
E: AAELREPEEAM RF EEEELRE AP, FEEAEAHNANAR.

¥ ik
sta RF W& K7
cre HiRORESKE, B—URETRNRKES:
bit0: #{#& CRC KILIEIR;
bitl: HIFEABEIR;
rxBuf R ER B M BRATE §
1% [E] NULL
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fBITIER

IS

B 8]

BiTAE

V1.0

2021/3/22

WA %

V11

2021/4/19

&N RF {F =B API

V1.2

2021/5/28

REENR, AR RF fk

V1.3

2021/7/3

1. ATRIFE;

2. BUEIEARFLFEEHEX
IR ;

3. [E 3. 18R,

V1.4

2021/11/2

1. #t&7.5.2.1 75, #IARF
BRSMINGE ;

2. T8 RF BRST API iR ;
3. MILKBETRIERX.

V1.5

2022/5/6

1. Bhix: 7.2% REGSIA%E
=3

2. BHiR: 5.3.2% REHEIR;
3. 3.3%5 4Afk TMOS fES#IT
g5,

V1.6

2022/8/19

VAR VU EERRRR & TR ;

FTHE R A BUAR IR ;

. P8 5.5.2 %5, #45i4 GATT AR
E5hi;

4. Fri& TMOS API Fik ;
MRS ;
RALE 4. 2;
~HREE S HIRERZ;

. AEEhR.

w hd =

© N o O

V1.7

2022/9/30

1. 81%: 8.7.3 % crec IR EIR
2. TIEE%E

V1.8

2024/1/3

1. Bhix: E1.1ENR
2. #hiR: X FHk

S

V1.9

2025/7/17

S

1. BhiR: SCFHEI
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MAFAS %35 A

KFEMMREAEAERIDEMEFRNDBRAT (Copyright © Nanjing Qinheng
Microelectronics Co., Ltd. All Rights Reserved), RZBHRIMNENEFIRBERAR
FHEIFH, FHTAABEEAEH . VR (BIFERRT 2ot EERAES]
MEXHA) FTHERAX~RFMPHEMES.

EMREAIFEBENA=RFMIHASSERILIENBEFRVERAT LK.

FAFCIEMBFROBRARMERARAXERMEAEXRNERSE, FEE1F
x5k A B R RIE R . UL IER B FROBBIRARRBEXMARAK~RFMUAKLF
A =S R B R ER R ORI .

SEFMIAREILCERTRZERNER. EXMNSEHAENR, HEBKRPESH
FnieE g L K581
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