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Al 5
AFMEDIERINFIET ARG FLHFTTERENE. SFETRENTFLZTES, B4t
FEWERERFEINFEE T T . AFEER, KFMBALL CH58x & F1E A fIFi#iT
N8, AREMIKIFREEF SRR GFLEHRTSE KXFAM.
CH58x =—F RISC-V vy, F L&A NI IR USB EHL TN &iThlss R4 25\
12-bit ADC, RAIRIZIEIMIRIL, RTC. HIEEEFE. HX CH8x HIFHER, ES¥E
CH583DS1. PDF F-Afs#4.
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1. HELA
1.1 48

HEZE 4.0 RAFFMM LR

- R E AR R /MR HIRIRE (BEFR/ BR/EDR L)

- RTFEEE

RINFIET LA EAE T —RRNAERE N HHIEES, Bt 52 8T ALL AR
TF%.

A FFE MIE PRIV T AR BIR AR &, BN F. (RFFRNFEE
IR EMZ ABRIEE. FLREFTERTRIENNA, WERAINEMEHEHNA.

1.2 {RINFEEEFF R E R4
IRV T iS5 RN 1-1 B

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

Security Manager Attribute Profile
(SM) (GATT)

Logical LinkControl and
Adaptation Protocol(L2CAP)

Host-Controller Interface(HCI)

Link Layer(LL)

Physical Layer(PHY)

1-1

AR Host (EHWYUE) FA Controller (FFITHNE) AR, HEXFHEIRS—AK
= FRITE.

EEEMNAEFEEDIGRRBAIGRIECE XXM (GAP) FIBRARBEMEENXH (GATT)
B,

YRR (PHY) 2 BLE thil#k&/KE, EMET BLE BEMEMSHINSH, GIFEESIH
. FHIFRE.

YRR R 2. 4GHz 5iiE, {FRSHEM#5EE (GFSK — Gauss frequency Shift Keying)
RARHEIT IS o

BLE 5.0 H4TIEEB=MEIMA R, 7= Mops HITHEHIIEE . 2Mops B T HmASHT
IRZF0 1Mops FIZRID4IIER . H P 1Mbps BT 4RIDYIIE/Z 5 BLE 4. 0 RFMY MR ER A,
FHINEMIIEEN 23 R T BEEREMBEES.

$EE (LinkLayer) #EHI&&EATHSE (standby), [H& (advertising). MAWF/$3##

(scanning), &# (initiating). &3 (connected) XAMIRASP—T. ELXJLIIR
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75, BLE & ZRAILAITI BFEIZF®RE, SBEENTHESMIKESTHERIREREX, iHF
FeAEOISL.

BAIGEIYL (Generic Access Profile) =BLE & ZFWEINEEXIMNEOE. EMET
=ANA5ME: GAP A, BRAMIE, Ze0H. TEERE S E, EEMEEHE.

IRE—ATERN—BEAET BRE

MBE—AI LT 1B E, B ERIIERIRE

M —A AR R &, AT SRR R ER PR ML

FH—A LU BREH L EER, ERMERENSEHEEPIEAEN

1B e HERRImFIY (Logical Link Control and Adaptation Protocol) EFXH5iEH
EREEMNER S, RERETIRRS. EREEENRE, BTEEEHSEE, £ LENA
BAERE R LITHISE R BIR AT, .

ZEEREMIY (Security Manager) IERMECITAIZERLSY KPR, LMREEZRZMEIER
#o

BT (Attribute Protocol) EX T RBMSEARIBS, BHEUWID. AIRFIEME
B, HETEMMNIE. B, BAFRESZENET.

BB MERE (Gener ic Attribute Profile) X T FATTRIAR SAEZRFITAN 9 LEH4,
A& N ARG E 2B TUREIGATTESEIR .
GATT BR3585——AGATT EFIHIREHERSAIEE
GATT EFifi——MGATT BREZE51EE N AR E
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2. FETE

2.1 #k

CH58x 25 Ak BLE JoZki@iflaY 32 3L RISC-V fi#sHlgE . B L&Ak 2Mbps {KINFEIE ZFiEi
R, PR USB EHLFNE FITHIZSW A RS, 2 > SPI, RTC HEEXEIMERIE. KNFAY
LL CH58x Fr & F &4, ABEMEKINFEEF SR EHATSE LT,

2.2 BcE

CH58x mEIFHBENGRBRA R, 1TH88, ¥, BLEXHMNAEFIILE CH58x £3L
I, A[E¥ Central M Peripheral fHIFE.

2.3 LA

RHFLBEIEATRDEZLH:
+ TMOS

- HAL

- BLE Stack

* Profiles

- RISC-V Core

* Application

RE-EIRM T U1 GAP BCE STt

- Peripheralrole

- Centralrole

- Broadcasterrole

- Observerrole

EIFf iRt T —L GATT e E XU RN AERF.
#MIESE CHEBXEVT S E.
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3. E5EERL (TMOS)

3.1 A

{RIhFEIE F sk LA R 5 ETF TMOS (Task Management Operating System), TMOS
=/ MEHIEIR, B TMOS FIEEEHMMITAR. W TF—MES, B—FKk=HES ID,
EFZHVRC AR ES TR TR EHE A AT S ER .

3.2 E5MEK

B, AIRIE TMOS 3F4EIE1T, FELE main () FIRSTEIFINIT TMOS_SystemProcess () .
MBI IESEEIFHH tmosTaskID TMOS_ProcessEventRegister (pTaskEventHandlerFn
eventCb) R, SEMHAIELAREEME TMOS i, FHAERME— 8 I{ES ID. REIRIE
FIIRLFES 1D HOREE, MES ID WMESMARES. HIRESLIESRSH
MER.

1. halTaskID = TMOS_ProcessEventRegister( HAL_ProcessEvent );

3.3 EFEHEEHIINIT

HEESTBUTRZE, NS R EBFFRAESEN, FHIREEHE 16 1%
B, AP 8 —ER—ESFHE— M HE—HFEH. FEIERIR (0x8000) NATHE X,
ERHEXTNMAIZ SYS_EVENT_MSG, BIRGHHEEEBEM. #FHEER3sT.

ESHITIEARLEIDIE 3.1 Fiix, TMOS RIBESHMARLIOGEEEEEHTERN
17, RGMESS, W2 46 BERAPLXERENFRREMEFFEXES, ARSI
KR FHRGEESZSPITER, EFEERPEHMNRITENOEFER Y. S—MERERZE,
HEBHEZER, RESEANTHIERER,
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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)ye Juod pue dnayem

has system
tasks

Yes
Schedule wakeup. Sleep.
Update time.

3.1 TMOS RS EIENEE
AR HAL BE X — TEST BfF, AJLUFE HAL RRES MR LERZ A, #EES
(5198 % 2 R ANSE fF HAL_TEST_EVEN, HEAMEANT

if ( events & HAL_TEST_EVENT )
{

PRINT( "* \n" );

return events ~ HAL_TEST_EVENT;

}

ui A W N R

BEHMITEREEEREIXN TR 16 EHT2LUEMREN, PHLESLNIEE—FH,
A _EXADET return events ~ HAL_TEST_EVENT;;&F% T HAL_TEST_EVENT 4575
BHRmMTeRE, B tmos_set_event (halTaskID, HAL_TEST_EVENT) &% BN AT a7 EN#h
1T NI EH . HHP halTask 1D AiEEZFHITRI(ESS, HAL_TEST_EVENT AES T RAIEH.
tmos_start_task( halTaskID, HAL_TEST_EVENT, 1000 );

HAESEIBITENEH, 7AF tmos_start_task ( tmosTaskID taskID, tmosEvents
event, tmosTimer time) B, HINEES tmos_set_event L, XHNAETEIZEGFEEH
ITHIESMES 1D REHIRERE, ERAMBZISH: SHERITHEHEE. BIEHS
IR B FIIT. BAESHHE X TRIESITHR BB AT ER B RITRENEH.

1. if ( events & HAL_TEST_EVENT )
2. {
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a v A~ W

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

}

ItEAT TMOS H{R A —NERTRETE) HAL_TEST_EVENT, RZGIEHITRX N EEESHNS
RIRR, FITFERINGE, NSHNEREN . HLPRSREIE 3. 2,

00:00:02 00:00:03 00:00:04
000.000 000.000 000.000

& 3.2 EFES

3.4 AREEE
TMOS B 3fEFl —ERI7E, FAFIAT I B X 7R B R it LR A/l . TMOS ehBfE S5 28
HEBERILRTE, TEIFRETHEINE, MBS NRENIERER.
TR TR F B sU th 2 F 7, BRI BB B AT TR R R B TR

3.5 TMOS %iB{EiE

TMOS H R EIHI{E S AEIBIE M T — BN & BRI BIES 2. BURMNXABEE,
BAEMEEBIER T KE LA 2EEN.

AR TS E 3 — MR

1.

I

a v A W N R

£/ tmos_msg_al locate ) R ALK ENBIBEBIEANRE, HHIFKRI, MRERNEF
ok, FHRUNIRE NULL .

BHIEENRAES.

AR tmos_msg_send () ER# [A)38 EMIE S L EHIEAIIEST .

// Register Key task ID

HAL_KEY_RegisterForKeys( centralTaskId )

// Send the address to the task
msgPtr = ( keyChange_t * ) tmos_msg_allocate( sizeof(keyChange_t));
if ( msgPtr )
{
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7. msgPtr->hdr.event = KEY_CHANGE;

8. msgPtr->state = state;

9. msgPtr->keys = keys;

10. tmos_msg_send( registeredKeysTaskID, ( uint8 * ) msgPtr );
11. }

BIELIZEKING, SYS_EVENT_MSG #E RBEM, ETRZIFINIT SYS_EVENT_MSG E14,
EXLEFBEITIEA tmos_msg_receive ) BRBMERHIE. EHRBELETHKE, LRFER
tmos_msg_deal locate () REIBERAF. 1FIHESEHITE.

BRIZIFERIELS central BIfES ID, central RS EHIGFSIZEWEILES.

uintl6 Central_ProcessEvent( uint8 task_id, uintl6 events ){
if ( events & SYS_EVENT_MSG ) {
uint8 *pMsg;
if ( (pMsg = tmos_msg_receive( centralTaskId )) != NULL ){
central_ProcessTMOSMsg( (tmos_event_hdr_t *)pMsg );
// Release the TMOS message
tmos_msg_deallocate( pMsg );

00 N OO U1 A W N R

Z518)% KEY CHANGE H9ZE 4.

static void central_ProcessTMOSMsg( tmos_event_hdr_t *pMsg )

1
2. {

3. switch ( pMsg->event ){
4 case KEY_CHANGE:{

5
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4. A5

4.1 #hk

{KIhFEIESF EVT fIFEEIE— &8 A BLE T7Z:

S A P EASEH—ME AR TR T MR & .

4.2 TIEMNR
1E MounRiverStudio ZM&E ORI FEI T 3 4:

I§5 Project Explorer 2

~ == Peripheral
b=

e
Y Includes

v (@ APP
= include

Binaries

l¢] peripheral main.c
g peripheral.c
v [ HAL

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

R LB

R Ld
v 2 Profile

= include
lg| devinfoservice.c
] gattprofile.c
R RVMSIS
v [ Startup
startup CH573.5
(R StdPeriphDriver

= obj
& 4.1 et
XHR S AUTILE:

Peripheral. J5Itt TFEIEFE CH58x

1. APP - BXN AR A A S A E Tkt .
2. HAL - BSTfEserhy HAL BESERRBE S o, HAL EENEEFhidi S5k B B IR

MXERE.
3. LIB - AEINFEIEFHIUARESTH -
LD - SEIEMIA,

5. Profile - ZXHNEE GAP AR EXH, GAP REHALEXHH GATT BCE X H
RIRERIE LY, FRtES GATT BREZFFEML . ¥HESEE 5 1.
6. RVMSIS - RISC-V A#%ifa]aYiRARBS L3

7. Startup - BIICE.
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8. StdPeriphDriver - BIESHIMZBIEBIREIH.
9. obj - HWIFF|ERHIIMH, BIE map XS hex XHF.

4.3 ¥5F main()

Main O REAEFZITHES, WRBEEXNZRGEMITNGL; REEE 10 K
A, PEFERESBIERRTRE; EEMGRLEDOTITENE, REMGHE TMOS
AR ARTHFEEE 5T

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 );

7.  GPIOA_ModeCfg( GPIO_Pin_All, GPIO ModeIN PU );
8.  GPIOB_ModeCfg( GPIO_Pin_All, GPIO ModeIN PU );
9. #ifdef DEBUG

10. GPIOA_ SetBits(bTXD1);

11. GPIOA ModeCfg(bTXD1, GPIO_ModeOut_PP_5mA);

12.  UART1_DefInit( );

13. #endif

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

15.  CH58X_BLEInit( );

16. HAL_Init( );

17. GAPRole_PeripheralInit( );

18. Peripheral_Init( );

19. while(1){

20. TMOS_SystemProcess( );

21, }

22. }

4.4 NBVEKL

4.4.1 {RINFEE T VIR
{RINFEIE oF BE#NIR 1L R 2 CH58X_BLEInit (), @i AL ESH bleConfig_t BLEEMATE,
B, &SThEZSE, SAFEIBLE Libinit ) BBUSE ESHEHES.

4.4.2 HAL E#E1E
M HAL RAESS, SEHSEHEITEN, ARTC BYHh, MERRMEE, RFRUES.

1. void HAL_Init()

2. {

3. halTaskID = TMOS_ProcessEventRegister( HAL_ProcessEvent );
4 HAL_TimeInit();
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15.

16.
17.
18.

#if (defined HAL_SLEEP) && (HAL_SLEEP == TRUE)
HAL_SleepInit();

#endif

#if (defined HAL_LED) && (HAL_LED == TRUE)
HAL_LedInit( );

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

HAL_KeyInit( );

. #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 ) ); [/ TISHEATSS, FRURHERER /N T 10ms
#endif
tmos_start_task( halTaskID, HAL_TEST_EVENT, 1000 ); /] ISR 5%
}

4. 4.3 {RINFEEET NG

lig
1.
2.

HIZEIERA RS :

GAP BB HIMRL, iSRRI INFEIE T ESE;
RINFEIE T AN BRI, SIEMNESAEM, SBECE (B, &
S, BESHF), CATT ERRFEVEM, LARENERHAEM. 10 5.5.3.2 5.

B 4.2 BR THIAE Per ipheral MISERBIER, AIENERNEETENNYSE. 10
fERiEsEEHE.
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Services

Generic Access
~ UUID 00001800-0000-1000-8000-00805f9b341b

Device Name

000022a00-0000-1000-8000-0080
5f9b34fb

Appearance
O 00002a01-0000-1000-B000-0080
5f9b34fb

P << READ

Peripheral Preferred
Connection Parameters

). 00002a04-0000-1000-8000-0080
5f9h34fb

Fronerties READ

Unknown Characteristic

00002aa6-0000-1000-8000-0080
5f9b34fb

Generic Attribute
~ UUID 00001801-0000-1000-8000-00805f9b34fb

Service Changed
D 00002205-0000-1000-8000-0080
5f9b34fb
Properties INDICATE
Descriptors:
Client Characteristic Configuration

00002902-0000-1000-8000-00
805f9b34fb

Device Information
bl 0000180a-0000-1000-8000-00805/9b34fb

System ID
) 00002a23-0000-1000-8000-0080
5f9b34fb

Model Number String

2. 00002224-0000-1000-8000-0080
5fgb34fb
Properties READ

Serial Number String

D: 00002a25-0000-1000-8000-0080
Sf9b34fb

Properties READ

[ =

=

i

=

| =

e

-
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Firmware Revision String
00002a26-0000-1000-8000-0080
5f9b34fb

perties:READ

Hardware Revision String

) 00002a27-0000-1000-8000-0080
5f9b34fb
serties READ

Software Revision String
00002428-0000-1000-8000-0080
5fb34fb

perties READ

Manufacturer Name String
00002229-0000-1000-8000-0080
5f9b3afb

serties READ

IEEE 11073-20601 Regulatory
Certification Data List
). 00002a2a-0000-1000-8000-0080
5fb3afb
ties READ

PnP ID
00002a50-0000-1000-8000-0080
5fab34fb

werties READ

Unknown Service
' UUID: 00001fe0-0000-1000-8000-0080519b34fb

Unknown Characteristic 1
) 0000ffe1-0000-1000-8000-00805
fab34fb
erties:READ WRITE
Descriptors:
Characteristic User Description
): 00002901-0000-1000-8000-00
805f9b34fb

Unknown Characteristic
0000ffe2-0000-1000-8000-00805
fab3afb

serties:READ
Descriptors:
Characteristic User Description
»: 00002901-0000-1000-8000-00
805f9b34fb

Unknown Characteristic
0000ffe3-0000-1000-8000-00805
fab34fb
erties:WRITE

Descriptors:

Characteristic User Description

2 00002901-0000-1000-8000-00
805f9b34fb

-

Unknown Characteristic
0000ffe4-0000-1000-8000-00805
fab34fb

perties’NOTIFY

Descriptors:

Client Characteristic Configuration
00002902-0000-1000-8000-00
805f9b34fb

Characteristic User Description

)- 00002901-0000-1000-8000-00
805f3b34fb

Unknown Characteristic
0000ffe5-0000-1000-8000-00805
fab34fb

verties READ

Descriptors:

Characteristic User Description
00002901-0000-1000-8000-00
805f9b34fb

B 4.2 @R

e

| e

=

[ 4=

[4=

[4=

S

|4=

4=

=
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5. {RINFEIEESFhisli%

5.1 #hk

RINFEEE T RIS E X o, A SRMERE. BEERERENIZ T RXLR
HITheE, EAMMNERSNREFEITRE.

5.2 BAIFRIEEXH (GAP)

5.2.1 #hik
RINFEEET IR GAP BEX TIREFUTILMRT, WE 5.1 Fim

Y
LS

Idle g@
/ ~~a

Advertiser Scanner

Initiator

Device Discpvery

=«

L Connection

22

A

B 5.1 GAP k7S

Hep:

Standby: {RINFEIEZF AR B AR RRE;

Advertiser: REEMFENBIBIHIT &, I BPIUTEIRENBIR, HUFHIE.
I B RAALIE B T HERE .

Scanner: HIXWE|BHIER, PWRFLEFWHKRELT BE, | BEREES
HHENE. AREIZRBENERH Y ER B W IUER. hE3EmE T KR &

Initiator: IR, HEELEEVIUEER TERAZEM L, MR bUEITE,
M Er#\ERILER. ERLAEEERIIERFBIEHERSH

MasterorSlave: MRGHEEEAIZ &L, WHEAERINENI; WRRHEERE
IR &EE, WAEEEREAEN.

5.2.1.1 EESH

T H#A TIERE N ATIERS Y, XEEESHINFMINIAIEK.

- E#EEFR (Connectioninterval) - {RINFEIEZFRANEHINAR, REEFEN
AT e 4 R AVIEE L&A X fs it iz . A MREN—RBIBL X SRR A— 1 EESE .
EIZERRN AN EZEE G BRIETE], EBTEIRALA 1. 25ms . EZEIPRAISEE A 7. 5ms™4s.
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12m
10 mA ( ”J

Wwwtw«»mwj T PO PR OB TP S 1 PR P 17 TR TT TN TR 1O MWW e e e
sma
o 950500

00:00:00 ———— VI ——p 000000
650000 ! EHEiEIR | 700000
A%0.15ms

9.11ma 17.19ma 164.9ms 1.50mc 9.12ma 16.53ma 30.15ms 275.03uc
average max time charge i ehar

5.2 EEEHSEEER

TR AT S BERNERERER, B EZERS R #RAHE R AT, R
Fth S8 KINFE.

- MIREIEIR (SlaveLatency) - LEBHATLULMMBKT S EZSE . MREEZEE
HIREEALE, B MERAT LT SR B G H TR BRI S 555, MTBEEIN
o MIEREMPERRAIUBEHSASHR, HEERN 07499, BHERIEEHIEREMR
INF 16s. R TFHYEZERIES®E5.2.1.2

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

™ os W M M M s

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

& 5. 3 Mg ZHERT
- BEEEBAT (SupervisionTime—out) -tESHABMNBYEZESHEIMNZARE. a0
RiBi IR B EMENEREEY, WAAEZCEH T, RZFREREZRTS. HEBRH
JEEIA 10 (100ms) "3200 (32s). #BETEFEJAMAT ARUEIZEIRR.

5.2.1.2 HEEENE
EMNB SRR A LR EREERNER T, BXEEamA B EE R 2 EarE.
£ EAMNESIERREER 0 IERT, BREEEmEE o Ears.
HEARIT
BHE R = (EEER) x (1+ NZETER)
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s
ZE¥EEPE: 980 (100ms)

MIGEIEIR: 4

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

ML S BHIBEBNERLT, MHLIEEHE 500ms &—RXEREH.

5.2.1.3 FIESHEEEIN

BIEMERS AT AR IR AR T RE, AT 24 T EESHIRE T
TRAER:

D EEFE B -

- IBMEN M THFE

- A MR EZ BB E

RO BAREIR IR & AR HO R E]

N (B PRAE -

- B ENANLThFE

- RO MR EZ B AL E

- REHREIR MR & TR A et E)

RO MR EERSIFHIZE R 0 4%

- BN BIRNTHHE

D AR X B B R AR ]

HE N IR B EIR A -

- HREAEREFELELENE, BD AT

- BN EA R & E B R R AR ]

5.2.1.4 EESHEH
E—E AT, N EEEEEARREN AZF EiUERES 8. AT LURERE
SYEINERLEZENUAEFNIEIES Y X TIET 4. 0, 1% AT L2CAP BB LEIE K .
ZIEREBESUTSH:
- /NEEEIRR
- R AEEENR
- Mg &R
. UER TR
XLESHBAMITERNZEZES Y, BRIV TLIELIZIEK.

5.2.1.5 &Ib&EHE
FA ML AT AR TR ELRIEEE . BE—RZEALIERERN, 5—&&VRE
IR W E R 2 BTE L 42 bR RO R .

5.2.2 GAP HIZRZ
NIRRT LUBIT E R GAP 289 AP cR#RSCINM R AY BLE Theg, Wy B 5.
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Application

GAP Role

GAP

5.4 GAP R Z

5.2.3 GAP BElE

GAP B KEBINEEERBEREFSCI, FA PRI LAFE CH58XBLE_LIB. h Ak EH N B iR 3 =
AR

8. 1THENT GAP API, ATiE T GAPRo le_SetParameter () 1 GAPRole_GetParamenter ()
G EMENSH, wriBEke, FmEEF. AP RELERFIANT:

1. // Setup the GAP Peripheral Role Profile

2. {

3 uint8 initial_advertising_enable = TRUE;

4. uintl6 desired_min_interval = DEFAULT_DESIRED_MIN_CONN_INTERVAL;

5 uintl6 desired_max_interval = DEFAULT_DESIRED_MAX_CONN_INTERVAL;

6 GAPRole_SetParameter( GAPROLE_MIN_CONN_INTERVAL, sizeof( uintl6 ), &desi

red_min_interval );

7. GAPRole_SetParameter( GAPROLE_MAX_CONN_INTERVAL, sizeof( uintlé ), &desi
red_max_interval );

8.

9. }

5.3 GAPRole 1£%

BN 4.4 TR B9AR+E, GAPRole 2—NMEJHAY{ESS (GAPRole_Peripheral Init),
GAPRole AKEMRABEIE T EEHIEIT, MMEHNARER . ZESEVIRHEBBENRRERF
BahficE. BHEFAERE, MAIEFFIE GAPRole (£ EMENAE .

R\ FHEE, GAP ERAILIEITA UM AE:

- "#5%& (Broadcaster) - {XJ B EMIERE

- WEEE (Observer) —(R¥Hal 3B iR EERE

- SMEIREE (Peripheral) —AIT B AI{EA MM RS EE L ERE

- & (Central) - AT BHAEATZHERBEEL BN NER

TENEINERZ (Peripheral) LARFILEE (Central) XANAE

5.3.1 ShEIEZ AT (PeripheralRole)
MR IINEE BN ERSBUT
1. #0861k GAPRole &%, WA TR,

1. // Setup the GAP Peripheral Role Profile
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1e.

11.

12.

13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24.

uint8 initial_advertising_enable = TRUE;
uintl6 desired_min_interval = DEFAULT_DESIRED_MIN_CONN_INTERVAL;
uintl6 desired_max_interval = DEFAULT_DESIRED_MAX_CONN_INTERVAL;

// Set the GAP Role Parameters

GAPRole_SetParameter( GAPROLE_ADVERT_ENABLED, sizeof( uint8 ), &initial_ad
vertising_enable );

GAPRole_SetParameter( GAPROLE_SCAN_RSP_DATA, sizeof ( scanRspData ), scanR
spData );

GAPRole_SetParameter( GAPROLE_ADVERT_DATA, sizeof( advertData ), advertDat
a);

GAPRole_SetParameter( GAPROLE_MIN_CONN_INTERVAL, sizeof( uintl6 ), &desire
d_min_interval );

GAPRole_SetParameter( GAPROLE_MAX_CONN_INTERVAL, sizeof( uintl6 ), &desire

d_max_interval );

}

// Set the GAP Characteristics
GGS_SetParameter( GGS_DEVICE_NAME_ATT, GAP_DEVICE_NAME_LEN, attDeviceName

)

// Set advertising interval

{
uintl6 advInt = DEFAULT_ADVERTISING_INTERVAL;

GAP_SetParamValue( TGAP_DISC_ADV_INT_MIN, advInt );
GAP_SetParamValue( TGAP_DISC_ADV_INT_MAX, advInt );

#IA1L GAPRo le 1£55, BRI EREIEEHEIE S N FIEF EER

if ( events & SBP_START_DEVICE_EVT ){
// Start the Device

GAPRole_PeripheralStartDevice( Peripheral_TaskID, &Peripheral_BondMgrCBs,
&Peripheral_PeripheralCBs );

return ( events ~ SBP_START_DEVICE_EVT );

MM FAE%1% GAPRole A5 <
R B TEESHEN.
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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_TaskID);

IR S, HITSRENRE, HREERRKE.
4. GAPRole {ESIEMNARS GAP BAEHERANAE

BE iSRRI B E SR T O f S FHRIBLE GAP 2.

GAP EiZ|6 4, BEiRBIEERBERARAE.

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

switch ( newState )

{

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

{

O 00 N O U1 B W N

5.3.2 ;& & AT (CentralRole)
RPN ERRENT
1. #J351L GAPRole 28, LA TRIEBEAR.

1. uint8 scanRes = DEFAULT_MAX_SCAN_RES;
2. GAPRole_SetParameter( GAPROLE_MAX_SCAN_RES, sizeof(uint8), &scanRes);

2. #9A1K GAPRole 1155, BB REIREHRIRL N AIEFEIVHRH.

1. if ( events & START_DEVICE_EVT )

2. {

3. // Start the Device

4, GAPRole_CentralStartDevice( centralTaskId, &ralBondCB, &ralRoleCB );
5. return ( events ~ START_DEVICE_EVT );

6. }

3. MEAE%I% GAPRole 1%

NAEBRARNAEE, %% GAP &4,
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1. GAPRole_CentralStartDiscovery( DEFAULT_DISCOVERY_MODE,
2. DEFAULT_DISCOVERY_ACTIVE_SCAN,
3. DEFAULT_DISCOVERY_WHITE_LIST );

GAP R& XA SHREEThillik, Willikii®le<, BUTEMmERE, HREBNMRTS

4. GAPRole RSN S GAP BXNEMHERBNAE-
B SRR R IR T TR B ap S FHHE I 4R GAP =
GAP RWIE|4 <, EEEZEERKEBANAE.

1. static void centralEventCB( gapRoleEvent_t *pEvent )

2. {

3. switch ( pEvent->gap.opcode )

4. {

5.

6. case GAP_DEVICE_DISCOVERY_EVENT:

7. {

8. uint8 i;

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

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

14. }

15.

5.4 GAP 43 EEIE

GAPBondMgr MY ALIBRINGEIEFEZETHNREEE, FERERFENELTFHIIE
BARBEWIES.

5.1 GAP BEEIEARIE

RiE iR

Bcxt (Pairing) EHREMILIE

fn# (Encryption) | BCXIEEIBEMMNE, H2EFHME

v IE | BExhIi2AE A (MITM: Manin theMiddle) 4RIFTERK

(Authentication)
487 (Bonding) BMEBAFHTIESKEERESS, AT TP NERS
% B | BREBIEIESS, EFTHIINAY R IR R 2R3 ik

(Authorization)
Feékz 5h (00B) FATRBE LGN, MEBidiENE Ok NFC
HibRiR#HITA R . XWRMET MITM RIF.

i A (MITM) rhE] AGRIF. IXHERT ARG LE ST Fo 2k (R 5 A0 25 S R A R N 25
B IiE%EE (JustWorks)| o E AIE T AR .
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BIUREERN—RIIENT:

1.

4.

2a

FARX (BHEUATAR#MAR).

A. JustWorks, 18T TcZk%i1Z%5H

B. MITM, &idH[E] N &iEEH

I BAMEERE.

WEZH, FHEA.

LEREREN, FRAGHENERNEERE.

5.4.1 XHAIECxT

uint8 pairMode = GAPBOND_PAIRING_MODE_NO_PAIRING;
GAPBondMgr_SetParameter( GAPBOND_PERI_PAIRING_MODE, sizeof ( uint8 ), &pair
Mode );

LRHAECRS, LB EL E TR = .

A W R

5.4.2 HERECXECIHENYEE

uint8 mitm = FALSE;

uint8 bonding = FALSE;

uint8 pairMode = GAPBOND_PAIRING_MODE_WAIT_FOR_REQ;

GAPBondMgr_SetParameter( GAPBOND_PERI_PAIRING_MODE, sizeof ( uint8 ), &pairM
ode );

GAPBondMgr_SetParameter( GAPBOND_PERI_MITM_PROTECTION, sizeof ( uint8 ), &mi
tm );

GAPBondMgr_SetParameter( GAPBOND_PERI_BONDING_ENABLED, sizeof ( uint8 ), &bo
nding );

FEIENME, FREXTIEE, TRERE RSN 10 8, AREFREIFFE AL
MBEZWAN, BRELFRAFFRERN, EREENBEDREFMNEG, NWITEETEX .

A v A WN R

uint8 ioCap = GAPBOND_IO_CAP_DISPLAY_ONLY;
GAPBondMgr_SetParameter( GAPBOND_PERI_IO_CAPABILITIES, sizeof ( uint8 ), &io

Cap );

4.3 BiIHE A E

uint32 passkey = @; // passkey "000000"

uint8 pairMode = GAPBOND_PAIRING_MODE_WAIT_FOR_REQ;

uint8 mitm = TRUE;

uint8 bonding = TRUE;

uint8 ioCap = GAPBOND_IO_CAP_DISPLAY_ONLY;

GAPBondMgr_SetParameter( GAPBOND_PERI_DEFAULT_PASSCODE, sizeof ( uint32 ), &
passkey );
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7. GAPBondMgr_SetParameter( GAPBOND_PERI_PAIRING_MODE, sizeof ( uint8 ), &pairM

ode );

8. GAPBondMgr_SetParameter( GAPBOND_PERI_MITM_PROTECTION, sizeof ( uint8 ), &mi
tm );

9. GAPBondMgr_SetParameter( GAPBOND_PERI_IO_CAPABILITIES, sizeof ( uint8 ), &io
Cap );

10. GAPBondMgr_SetParameter( GAPBOND_PERI_BONDING_ENABLED, sizeof ( uint8 ), &bo
nding );

Em P EIAEITE X H I E, BT 6 ImBEMENR.

5.5 BRARBMEEXH (GATT)

GATT BN ARFAERMEER & EHITHIREN, ELUHEME X ZEFEE.
7£ GATT fh, HFAMEEEER, EIESMHINEUTRMAEZ—:

- GATT PR - ZIRZIRM GATT B umiSEN e B N EHERIREE .

- GATT i - iZIE &M GATT ARFB[IEEHIE-

5.5 BR T RINRIEFRFSHBMEBAIHNXER, HPIMEIRE (RIFEEFER A
GATT BR5588, FRi&E (HEEFH) H GATT B uf.

( \
Server

Characteristic

Characteristic G
Characteristic '\'}\} -
Responses Characteristic ‘
Characteristic N

Characteristic
ea ] ’) Characteristic

Characteristic

Requests or Commands

Client

\.

5.5 GATT fR$5 =51 i
BE GATT FRSESBMEFiHA G RMI T GAP NP RIEZINEIEZA . INEIRET
LLZ GATT B Fumak AR S5 88, FRIGHWATLLIRE GATT RSB/ T P & &1L Al LAE]RT 75 2
GATT AR S5 R5 3% P

5.5.1 GATT 4¥EAR B %

BANHFR T — B MK :

- $5{F{E (Characteristic Value): IL{ER4FIERIEIE(E.

- $5{iEFAR (Characteristic Declaration): FMEFHEEREM, LEUREE,

- ZPURISMEACE (Client Characteristic Configuration): BiTIHECE, GATT AR
SR EELIEE GATT FREZBHEM (notified), HELEEXIEE GATT REZBHIE
M HEREESE|FIA (indicated).

GATT BRSZ=BFILABLE FE L LR GATT ARFZBZJ/RIEM (notified), ZHEAIXE GATT AR
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FRHBHLEBE—EN (indicated).

- $5EFA PR (CharacteristicUserDescription): IA4FHE{ERY ASCI | FEFFH .

XL B M FMETE GATT BREBIEMRY, UTHESENBMEHEXEK:

- A)#% (Handle) -RHBMHNERS, BIMEMEHEHE—MTIR.

- KB (Type) - WEMIEREMARMNA, RABAME—FRRTF (UUID). #B453 LUID
FH BluetoothS1G EX, Efh—L wUID ATHAFRBENX..

- PR (Permissions) -FTIRE GATT ZFimipaizE M ERNNRE SR

- & (pValue) - (EMEEBEMERIES, EVBRUEEKEIZENET. AKX 512 F

5.5.2 GATT ZEFiRihR B
CATT BRI R BEMR, NABPHmeEWEEMIERRER. GATT ERXZHIEOE
ERBENAERF.

Application

GATT

ATT

& 5.6 GATT ZFIRHRE

5.5.2.1 GATT BHIR A

BETSHEA T AT B IR N A A GATT Z P im. ATLAEBIFERF Central $XEIMERAYIR
g,

1. ¥R GATT Z/us.

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

2. GEMERERLURBEN ATT fa7RFNEH .

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

2. GATT_RegisterForInd( centralTaskId );

3. HUTEIRBIFEFE, 40 GATT WriteCharValue (), BIEIARSZ 22 & IEHIE.

1. bStatus_t GATT_WriteCharValue( uintl6 connHandle, attWriteReq_t *pReq, uint8
taskId )

4. NMREFREGHLIE GATT BRmAMA, TR “5” SRR,
BANMMLIRNEI A, HEZES MSHEREZENRE.
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1. uintlé Central_ProcessEvent( uint8 task_id, uintl6 events )
2. {
3. if ( events & SYS_EVENT_MSG )
4. {
5. uint8 *pMsg;
6. if ( (pMsg = tmos_msg_receive( centralTaskId )) != NULL )
7. {
8. central_ProcessTMOSMsg( (tmos_event_hdr_t *)pMsg );
9.
R BHESEIRR GATT JHR
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, NHETIEHBRNINEE:

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

R FAL3BSE M R B RRIH 2 -

// Release the TMOS message
tmos_msg_deallocate( pMsg );
}
// return unprocessed events

return (events " SYS_EVENT_MSG);

A U1 A W N R

5.5.3 GATT fR&ES=£RHMEE
{E79 GATT BRS585, K% ¥ GATT IhREERREIRIT GATTServApp HTHECE -
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Application

Profiles

GattServApp

GATT

ATT

5.7 GATT RS ZBHERE
GATT MIfE A SN T :
1. O GATTEZE T (GATT Profile) Xt GATTServApp 1R ITECE .
2. ¥ GATTServApp #&3RAH AP| 32 OXT GATT ZFH{THRME.

5.5.3.1 GATTServApp &R

GATTServApp R T HFRMERNAEFNE MR, SMECEXHEEFERIZIESIE
HAHMEERMBE RS . HIGEEHE: EREENEMY, EBEPimNFHEEURENE
FImBHEE. 1£4E8% AP E75,

F—XxEk, MEEFES{FER GATTServApp HEEARINARSZHIE GATT TR E—1 R
FHASEIE: WID, E, MRLLKIZ/ SR, & 5.8 #4818 T GATTServApp HIRIRMARSS

Bz,

ProfileA ProfileB

GATTServApp Statfa(ngATT

GATT table GATT table
Service A Service B

v

GGS_AddService()

A 4

GATTServApp_AddService()

— RegisterService ——,

— AddServiceA —¥ . .
RegisterService(TableA) ———» ) )
— RegisterService
-GAP
. -GATT
AddServiceB ——— _Service A

-RegisterService(TableB) |
— RegisterService

-GAP
-GATT
-Service A
-Service B

& 5.8 BMRMIAL
GATTServApp BUVITE L AT E Peripheral Init () R KT,
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A w N R

// Initialize GATT attributes

GGS_AddService( GATT_ALL_SERVICES ); // GAP
GATTServApp_AddService( GATT_ALL_SERVICES ); // GATT attributes
DevInfo_AddService(); // Device Information Servic
e

SimpleProfile_AddService( GATT_ALL_SERVICES ); // Simple GATT Profile

5.5.3.2 BLEX LM
ENNATEEXHRERIN, FZMT Peripheral TIEHH) GATTProfile HIfEF

i

5.5.3.2.1 BliERBRMR
F—PMREZVLNEX—NBEEXRNMEMR, BTFHEEA GATT B,
7E Peripheral T12H, EXMWT:

1.
2o

static gattAttribute_t simpleProfileAttrTbl[] =

BT EMHRERRNT:

1. typedef struct attAttribute_t

2. {

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

4. uint8 permissions; //!'< Attribute permissions

5. uint16 handle; //!< Attribute handle - assigned internally by attrib
ute server

6. uint8* pValue; //!< Attribute value - encoding of the octet array is
defined in

7. //!< the applicable profile. The maximum length of an
attribute

8. //'< value shall be 512 octets.

9. } gattAttribute_t;

BHEFHEITE:

- type ~SEMHEXAI WID,

typedef struct

{
uint8 len; //!1< Length of UUID (2 or 16)

const uint8 *uuid; //!< Pointer to UUID

} gattAttrType_t;
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Hrh len AJLARE 2bytes HATLLZ 16bytes. *uuid AILLRIGEMRTFIEIEZT SI1G FRIHF
WA L2 AT BEXH WID #54t.
- Permission - ECE GATT BFPmEEEBRALULCIEMHAE. ATEREMNNRAT:
- GATT_PERMIT_READ //TJi
- GATT_PERMIT_WRITE // A
- GATT_PERMIT_AUTHEN READ // EB{HI&IFisE
- GATT_PERMIT_AUTHEN WRITE //EBHIBIEE
- GATT_PERMIT_AUTHOR_READ // =420
- GATT_PERMIT_ENCRYPT READ // EHNZisk
- GATT_PERMIT_ENCRYPT WRITE // EMES
- Handle - GATTServApp ' ECHYAIIR, AITREIZRERIGFBaHECH.
- pValue -iEEEMENIES. EVIBUEEKELENT. AKX 512 F5.

THEOIE Peripheral TIZFHIEME:

BRUERSEM:

1. // Simple Profile Service

2. {

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

4. GATT_PERMIT_READ, /* permissions */
5. 9, /* handle */

6. (uint8 *)&simpleProfileService /* pValue */
7.},

/B A Bluetooth S1G E X BIEZEARSS UUID (0x2800) .GATT %5 Pk A SUS BN B 14,
B LS BRIE B A FTIE. pValue 235EARSSHI UUID UGS, B E XA OxFFEOQ,

1. // Simple Profile Service attribute

2. static CONST gattAttrType_t simpleProfileService = { ATT_BT_UUID_SIZE, simpl
eProfileServUUID };

SRIGRIEFHERIERR, 1, AP, UREFIRFHEERE, 5.5. 1 X tk#TT 4.

1. // Characteristic 1 Declaration

2. {

3. { ATT_BT_UUID SIZE, characterUUID },
4. GATT_PERMIT_READ,

5, 0,

6. &simpleProfileCharilProps

7.},

B M4FEABRR (Characteristic Declaration) BUZEBIFETE G E A BluetoothS|G E X B
$FAE UUID 1 (0x2803), T GATT ZFumarFUEENILE UUID, ERIAEAPRIRE ATiE. FARRY
BN ENEN, AFETE.
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// Simple Profile Characteristic 1 Properties

static uint8 simpleProfileChariProps = 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 9,

9 simpleProfileCharil

10. 1},

HEED, KBLGERBEENEIUID (0xFFF1), AT FENEMEEa SR, i
LU B EMBRATERIS . pValue $IEEISEFREMMNE, TF:

// Characteristic 1 Value

static uint8 simpleProfileCharl[SIMPLEPROFILE_CHAR1 LEN] = { @ };

// Characteristic 1 User Description

{
{ ATT_BT_UUID_SIZE, charUserDescUUID },
GATT_PERMIT_READ,
9,

O 00 N OO U1 B W N R

simpleProfileCharilUserDesp

PR, KBNS E JBluetooth SIG E X HISHE UUID & (0x2901), HAVPRIZE X
AliE. EARFPEEXHFESSR, T

// Simple Profile Characteristic 1 User Description

static uint8 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 *)simpleProfileChar4Config

10. },

ZABIZIEE H Bletooth SIG ENXMZEFIHEHEACE UUID (0x2902), GATT B ids
MBI FITIES, FFURIZE ATAIEAIS. pValue 35E1% FimtS(EAD B #{E AL .

1. static gattCharCfg_t simpleProfileChar4Config[4];
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5.5.3.2.2 RMARS
BAEELEZPIRIFIMEECER] Client Characteristic Configuration (CCC) FFR¥Z
8]

1. static gattCharCfg_t simpleProfileChar4Config[4];

SRIE#IIE1L CCC 4.

1. // Initialize Client Characteristic Configuration attributes

2. GATTServApp_InitCharCfg( INVALID_CONNHANDLE, battLevelClientCharCfg );

&fE18d GATTServApp JEMECE ST 1.

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

ui A W N R

5.5.3.2.3 AR RAIEFEVER
1£ Peripheral T4, B GATT BRSNS FE{ERT, GATTProfile ISR NATE
FEHE. ZFEARVERY, AT EAVBRURNEEREERE

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. }

ELEAREAT :

1. // Callback when a characteristic value has changed
2. typedef void (*simpleProfileChange_t)( uint8 paramID );
3.
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4. typedef struct
5. {
6. simpleProfileChange_t pfnSimpleProfileChange; // Called when chara

cteristic value changes

7. } simpleProfileCBs_t;

ElRRH e R BN RER, 0T

// Simple GATT Profile Callbacks
static simpleProfileCBs_t Peripheral_SimpleProfileCBs =

{

simpleProfileChangeCB // Charactersitic value change callback

1

ui A W N R

5.5.3.2. 4 E=EEEERHK
SEREEXHWIEER, FEAENNERERY, EMAESNAEFEERE—H,
BA{KA]Z&% Peripheral T1E.

5.5.3.2.5 BEEXHHIRMERE
BREXHEREMEENFFEIIRE, B S5 9k TNARFREREXHSHNIZE.

GATTServApp GATT Client

— 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 SRR EREX S

R REFRAEIT:

1. SimpleProfile_SetParameter( SIMPLEPROFILE_CHAR1, SIMPLEPROFILE_CHAR1_LEN, ch

arValuel );
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5.6 1ZiE kT HIFLER Y

BRI H FLER MUE (L2CAP) iIF HCl ERITRER, HEEHALE (GAP Z,
GATT &, MARFH) 5 TRk BEmEE. X LEREH L2CAP M EIFIELHINEE,
FESRRAMLFR AT LL 64KB UK E A X FIZWREIEE . EXRREBEYAZE
SR, UREZSMERENSMNEREE BE—M=E0), RRERSREZIFMRE
B, CH58x HEFFthillikZ IFEMERA MTU A 247,

5.7 ¥ E5THIEERE

HCl (HostControl lerInterface), EEIZEFHFITHIZE, IFENAVIRIEREILE HCI 35
S4BT HIEE . BLE CoreSpec X#FAY HCI #H2EAHPUFH: UART, USB, SDIO, 3-Wire UART,

ST eI EFIEF SR, REZER AP ZOSEEENT, Rt HCI J9 i HUiE R LA
EENE; ST RAEESEN R, BEAEES A BLE S H#1TR{E, BLE SR {EAME
SREEESR £ kREESH RIEERTIVER HCI 385 (BHE 2 UART) 5 BLE &
Fi#{TRE,

AIEFFTITISHY HCI R R EAR 5 R EA.
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6. BliE—BLE MAIEFF

6.1 #k

S TRTHNETE, BRIZT i SSIUR TR N RERF . X—2R T ENFEFF
RREIRIFRET NARER, UkR—LEEFE.

6.2 BLE IR thidl4k
EABEHELRENAE, RIMEHUTIHAR.

- Central
* Peripheral
* Broadcaster

- Observer

EEAFNACFZAATENAGYEN API, FMEE 5 315,

6.3 EXIRINFEET1TA

e MARThAREE T AR EY AP| EXRGITH, WARMECEX M, RN GATT HiEREE, B
EReBAFF. FNELE.

6.4 EXNAEFES

RN FIER P E S XK EE R BIA R R B TM0S WEHLLIEIEF. TSEE=
EHRNTBRRIMEAMIES.

6.5 NAAEENH

7£ config. h XA ELE DCDC fE&E, RTC AURTEd, BERRINAE, MAC Hbiib, {RINFEIEZF i
WA FER RAM X/NEZF, £ config. h 3.

TETEMZE, WAKE_UP_| RTC MAX_TIME BIZ4F 32M @AFaERIRTE]. tFERTE) S5 &
&, BE, REFERESN. SEEEMEERE_ERN—NERpEE, UESEEM.

6. 6 FEIRINFEIE T T 1ERRBIPRFI N FHFZ R AL I8

R TRINFEEE T i) RIET B EE , EHI S M B D ERE S B S Rin 2 mIH
TR, MRRKEEAIE, NeSFHERNEEREIT. B TOMS N2 LIEN, P
RINFE T HEFLIER, LIS IEEMIESIHEHRLE. IR AEFPTIELA
RENEH, WESHMLE, H5F 3.3 TFHFD

6.7 Al

FEARTHFEIE ST TAEHAIE], FEEI RTC ERITERE, FTAELLEE, TERIE2FH
i, BEAhEiikSIEFSABNREAETK, SUKTEHRNFZET TESSHE
FEBTIT
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7. BIE—EERRF HIERF

7.1 #A

RF N EF 28T RF 194K 1% 512U PHY, SCE 2. 4GHz STERHI 4Bl 5 BLE B9X
RIETF, RF NAIEFHEHFES BLE B9

7.2 BLEhNAR
AR

1. CH58X_BLEInit( );

BEELIZZHIAE A RF Role:

1. RF_RoleInit ( );

7.3 EXNMRAEFES
SEMRF (RS, FISA1LRF Th8E, URGEM RF BOEHEES

1. taskID = TMOS_ProcessEventRegister( RF_PPocessEvent )

2. rfConfig.accessAddress = 0x71764129; // 2%1-f# /7 0x55555555 LI K
OXAAAAAAAA ( FEBUINEIE 24 WA e, HAHE @3[’1‘]6 Momk1 )

rfConfig.CRCInit = ©x555555;

4. rfConfig.Channel = 8;

5. rfConfig.Frequency = 2480000; rfConfig.LLEMode = LLE_MODE_BASIC|LLE_MO
DE_EX_CHANNEL | LLE_MODE_NON_RSSI; // ffifit LLE_MODE_EX_CHANNEL #/Ri%
# rfConfig.Frequency 1F NiE{EH A

6. rfConfig.rfStatusCB = RF_2G4StatusCallBack;

7. state = RF_Config( &rfConfig );

7.4 MABREXH

£ config. h XH-FRECE DCDC fE4E, RTC AURTSh, RERARINAE, MAC Hbiib, {RINFEIEFih
WL RAM K/NESE, £ config. h .

TEIEHIZE, WAKE_UP_RTC_MAX_TIME BNZE%F 32M S@IAFRERIATIE]. AR ERTE 5 &
&, BE, REFEHEEM. EEEEMREZRTE_LRM—NEPRTE, LIRSREM.

7.5 RF &1

7.5.1 Basic tR5

£ Basic IR RFRIFRWH —ELTHEBUER, BIEA RF_RXO ER#. BRFEIE
M=, ERERRAINREE, SE/XARRF RX()II@HEIQ%E R F PR, HT EE#E
7E RF_2G4StatusCal IBack () [El8R# A RF L RE, XHERgESERERTREL.
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BIEREENT:

Sender Receiver

Txmode X Rxmode

Txmode Tx Finish Rxmode Rx Data

7.1 Basic B BIERER
RF %3I1ER9 APl I RF_Tx (), 1¥151EEE 8.6 T,
RF UL E BRI <3 N VK # RF_2G4StatusCal IBack (), 7E B8 5K ¥t 3k BUEILEI B
B

7.5.2 Auto &3\,

BT Basic IR AEELH, APELESAILRBERERII, HIEA~E Auto 1R
No

Auto R 7E Basic HRIVAEAL L, 1Ehn T U im B AL, BSOS R B8R A,
SEZEFEAELE, LUBMEAIXTERINEWEIE.

BEREEUT:

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

Txmode Rx Data Rxmode

& 7.2 Auto BERIBIERERE
Auto X, RF ZEFTHIEESBaIRERWIRR, HEBUEBEEE X 3ms,
* 3ms FIRFERWEIEEN < X ARUIRR . BRI EEE, DUREBRTRZS 8T [E5E & #R
EZRAE.

7.5.2.1 Bohksn
ET RF Auto IRNIZITHIB SIS R, RIEMMR 2. 46Hz [FEAITFHIEIRE
3£ FA Bk S Th 86 35 3 shFF B Bk STz ek Bk T A& 3B S -

1. // FRABGURE
2. if( events & SBP_RF_CHANNEL_HOP_TX_EVT ){
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3
4
5
6.
7
8
9

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

}

PRINT("\n------------- hop tx...\n");
if( RF_FrequencyHoppingTx( 16 ) ){
tmos_start_task( taskID , SBP_RF_CHANNEL_HOP_TX_EVT ,100 );

}
return eventsASBP_RF_CHANNEL_HOP_TX_EVT;

/7 TFIa BRI
if( events & SBP_RF_CHANNEL_HOP_RX_EVT ){

PRINT("hop rx...\n");
if( RF_FrequencyHoppingRx( 200 ) )
{
tmos_start_task( taskID , SBP_RF_CHANNEL_HOP_RX_EVT ,400 );
}

else

{
RF_Rx( TX_DATA,10,0xFF,0xFF );

}
return eventsASBP_RF_CHANNEL_HOP_RX_EVT;

HECE RFBERAABENG, REHBFREMINLEEN:

1.

tmos_set_event( taskID , SBP_RF_CHANNEL_HOP_TX_EVT );

WA TR BSR4 -

1.

tmos_set_event( taskID , SBP_RF_CHANNEL_HOP_RX_EVT );

BRI SEER PRSI EE «
FEIBNE, BUAECKATEREURN, FERXHARF GARA RF_Shut O KD,
RIEBITRBRITIENE .
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8. API
8.1 GAP API
8.1.1 8%

1. bStatus_t GAP_SetParamValue( uintl6 paramID, ul6 paramValue )

param|D S¥E 1D, 5%8.1.2
paramValue S HE
IR [E] SUCCESS 5§, INVAL IDPARAMETER (F3(£% 1D)

uintl6 GAP_GetParamValue( uintl16 paramID )

e ik

paramlD

BHH 1D, 5%E8.1.2

1R[] GAP HISHEBESH ID TXUR[E OxFFFF

8.1.2 BEESH

UTAERNSH D, FMAISH ID1HS3E CHS8xBLE. LIB. h,

SH%.ID

ik

TGAP_GEN_DI1SG_ADV_MIN

BT ERAA T IBEK, B0, 625ms (B
ME: 0)

TGAP_LIM_ADV_TIMEOUT

PRETAT & B AR BT 18ATHK, B0 1s (BR
AME: 180)

TGAP_D1SC_ADV_INT_MIN

B/NiEERR, HAL:0.625ms (BRIA{E: 160)

TGAP_D1SC_ADV_INT_MAX

BAI1%ERE, BI:0.625ms (BRIA{E: 160)

TGAP_D1SG_SCAN

FHERTC, BAI:0. 625ms (BRIA{E: 16384)

TGAP_D1SC_SCAN_INT

45 EIRE, BA{i:0.625ms (BRIA{E: 16)

TGAP_D1SC_SCAN_WIND

FHEE O, B1:0.625ms (BRIA{E: 16)

TGAP_CONN_EST_SCAN_INT

BN EIERIFIEEIRR, B 0. 625ms (BRIAME:
16)

TGAP_CONN_EST_SCAN_WIND

BN EEFIME O, B41:0. 625ms (BRIAME:
16)

TGAP_CONN_EST_INT_MIN

BN EENER N EREME, B4 25ms (B
IAE: 80)

TGAP_CONN_EST_INT_MAX

BN EENREKEREME, $2A:1.25ms (B
IAE: 80)

TGAP_CONN_EST_SUPERV_TIMEOUT

BAEERE IR AT E, B 10ms (ER
JA{H: 2000)

TGAP_CONN_EST_LATENCY

BIEZMNRZFIER (BUAE: 0)
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8.1.3 H

ATNET GAP EHHXAIEH, RILAZE CH58xBLE_LIB. h 3k EIHEX AR, Heh—
CEHRHIEHBANAER, —i 20 GAPRole 51 GAPBondMgr AL IE,

L REZIREW—ZE, BIEIFEATIRLET GAP_MSG_EVENT {%i:

1. typedef struct

2. {

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

4 uint8 opcode; //'< GAP type of command. Ref: @ref GAP_MS

G_EVENT_DEFINES

%]

} gapEventHdr_t;

UTAEREGERMUARESHEEEESRN. 1£4E5SE CH58xBLE_LIB. h,
- GAP_DEVICE_INIT_DONE_EVENT: i &Z#IELTEm B thEH.

1. typedef struct
2. {
3. tmos_event_hdr_t hdr; //'< GAP_MSG_EVENT and status
4. uint8 opcode; //1< GAP_DEVICE_INIT_DONE_EVENT
5. uint8 devAddr[B_ADDR_LENT]; //'< Device's BD_ADDR
6. uint16 dataPktLen; //!1< HC_LE_Data_Packet_Length
7. uint8 numDataPkts; //!1< HC_Total_Num_LE_Data_Packets
8. } gapDevicelInitDoneEvent_t;
- GAP_DEVICE_DISCOVERY_EVENT: && &It iZ5emATE L EH .
1. typedef struct
2. {
3 tmos_event_hdr_t hdr; //!< GAP_MSG_EVENT and status
4. uint8 opcode; //!'< GAP_DEVICE_DISCOVERY_EVENT
5 uint8 numDevs; //!'< Number of devices found during scan
6 gapDevRec_t *pDevlList; //!< array of device records
7. } gapDevDiscEvent_t;
- GAP_END_DISCOVERABLE_DONE_EVENT: 4/ #RZERETE L=
1. typedef struct
2. {
3. tmos_event_hdr_t hdr; //!< GAP_MSG_EVENT and status
4. uint8 opcode; //!< GAP_END DISCOVERABLE_DONE_EVENT
5. } gapEndDiscoverableRspEvent_t;
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- GAP_L INK_ESTABLISHED_EVENT: I EEREIEH.
1. typedef struct
2. {
3. tmos_event_hdr_t hdr; //!< GAP_MSG_EVENT and status
4. uint8 opcode; //'< GAP_LINK ESTABLISHED EVENT
5. uint8 devAddrType; //!< Device address type: @ref GAP_ADDR_TYPE_DE
FINES
6. uint8 devAddr[B_ADDR_LEN]; //!< Device address of link
7. uintl6 connectionHandle; //'< Connection Handle from controller used to
ref the device
8. uint8 connRole; //'< Connection formed as Master or Slave
9. uintl6 connlInterval; //'< Connection Interval
10. uintl6é connlLatency; //!< Connection Latency
11. uintl6 connTimeout; //'< Connection Timeout
12. uint8 clockAccuracy; //!< Clock Accuracy
13. } gapEstLinkReqEvent_t;

* GAP_L INK_TERMINATED_EVENT :

typedef struct

{

}

R E LS.

tmos_event_hdr_t hdr; //'< GAP_MSG_EVENT and status
uint8 opcode; //'< GAP_LINK_TERMINATED_EVENT

uint16 connectionHandle; //!< connection Handle

uint8 reason; //!< termination reason from LL

uint8 connRole;

gapTerminatelLinkEvent_t;

- GAP_L INK_PARAM_UPDATE_EVENT: EWZISHEHMEHEE LSS,

1
2
3
4
5.
6
7
8
9

typedef struct

{

tmos_event_hdr_t hdr;
uint8 opcode;

uint8 status;

uintl6 connectionHandle;
uintl6 connInterval;
uintl6 connLatency;

uintl6 connTimeout;

10. } gaplLinkUpdateEvent_t;

/1<
/711
/1<
/711
/1<
/711
/1<

GAP_MSG_EVENT and status
GAP_LINK_PARAM_UPDATE_EVENT
bStatus_t

Connection handle of the update
Requested connection interval
Requested connection latency

Requested connection timeout

- GAP_DEVICE_INFO_EVENT: fE&INEZHAE) LZIMIGFZE EH.
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1. typedef struct

2. {

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

4. uint8 opcode; //'< GAP_DEVICE_INFO_EVENT

5. uint8 eventType; //'< Advertisement Type: @ref GAP_ADVERTISEMENT_
REPORT_TYPE_DEFINES

6. uint8 addrType; //'< address type: @ref GAP_ADDR_TYPE_DEFINES

7. uint8 addr[B_ADDR_LEN]; //1< Address of the advertisement or SCAN_RSP

8. int8 rssi; //'< Advertisement or SCAN_RSP RSSI

9. uint8 datalen; //1< Length (in bytes) of the data field (evtDat
a)

10. uint8 *pEvtData; //'< Data field of advertisement or SCAN_RSP

11. } gapDeviceInfoEvent_t;

8.2 GAPRole API

8.2.1 GAPRoleCommon Role API

8.2.1.1 &%

1. bStatus_t GAPRole_SetParameter( uintl6 param, uint8 len, void *pValue )

%E GAP &%,

SH iR

param BEES¥ D, i¥18.2.1.2F

len EANNHEKE

pValue IEENEESHERIEST. 1ZIBHEURTSH 1D, HIGHabliERm
BERNHEALER.

1R[] SUCCESS

INVAL IDPARAMETER : ST
blelnval idRange: S¥E TN
blePending: XS EHFHARL
blelncorrectMode: 1E IR

1. bStatus_t GAPRole_GetParameter( uintl6 param, void *pValue )

32BN GAP B3,

SH iR

param EESH D, i¥18.2.1.2F

pValue IEERES R ERIEE . ZIBHEUR TS 1D, HEFHEsHsE
Rl A ISR BIREE,

1R[] SUGCESS
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1.

1.

INVAL IDPARAMETER: S¥ T

bStatus_t GAPRole TerminateLink( uintl6 connHandle )

Wi FF 25T connHand le 35 E BYERE.

S ik
connHandle EIE A
1R[] SUCCESS

blelncorrectMode: &R

bStatus_t GAPRole ReadRssiCmd( uintl6 connHandle )

1EHY AT connHand le 35 EZEIZHI RSSI 1B

¥ R
connHandle EREAIR
1R[] SUCCESS
0x02: T RRUEE

8.2.1.2 ERWEESH

AL

287\ 8. 5ms.,

SH w5 Ky | HEk

GAPROLE_BD_ADDR Hig uint8 | it

GAPRPLE_ADVERT _ENABLE AIEAIE | uint8 | {EEESKFIN &, BOAIEEE
GAPROLE_ADVERT DATA AEAE | <240 | [TIBEUE, BiA£0.
GAPROLE_SCAN_RSP_DATA ANEAE | <240 | FENEHE, A0
GAPROLE_ADV_EVENT_TYPE | A[IEZAIE | uint8 | JTiBB, BIAFEREIEE S IE
GAPROLE_MIN_CONN_INTERV | AJi%AIE | uint16 | S/NEIEEIRE, SGME: 1.5ms 4s,
AL 2%\ 8. 5ms.,
GAPROLE_MAX_CONN_INTERV | A[iEA]E | uint16 | & AZEIEEINE, SEE: 1.5ms 4s,

It R 2 A3 BN RSS| HIEIEeR ¥, HigstMIBERM A ERF, LUE GAPRole AJLUIEEHIR

8.2.1.3 [EIFEK%

/**

*/

BENRERF. FEAFRNT:

A W R

// GAP Role Callbacks

{

centralRssiCB,

static gapCentralRoleCB_t centralRoleCB =

// RSSI callback

typedef void (*gapRolesRssiRead_t)(uintl6 connHandle, int8 newRSSI )

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

Y

LS
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5. centralEventCB, // Event callback
6. centralHciMTUChangeCB // MTU change callback
7.}

8.2.2 GAPRolePeripheral Role API

8.2.2.1 &%

1. bStatus_t GAPRole_Peripherallnit( void )

5 ZF M#L GAPRo l e {E & 41151K -

2% ik

1R[E SUCCESS
blelnvalidRange: S¥iBHIEE

1. bStatus_t GAPRole_PeripheralStartDevice( uint8 taskid, gapBondCBs_t *pCB,gap
RolesCBs_t *pAppCallbacks )

I MR ERIIE

SH iR

taskid tmos S ECAIIESS 1D

pCB HMERFERY, SFEFHEBEE, BEXPRESEE

pAppCal Ibacks | GAPRole [ElFiEH, SIFIEFZAIKESEE, RSSI EiF, 2 EHME
e

1R[E] SUCCESS
bleAlready|nRequestedMode : 1% & 2 L #i5{iT

bStatus_t GAPRole_PeripheralConnParamUpdateReq( uintl16 connHandle,
uintl6 minConnInterval,
uintl6 maxConnInterval,

1
2
3
4, uintl6 latency,
5 uintl16 connTimeout,
6

uint8 taskId)

EFMNEZESHER.
5 GAPRole UpdateLink() A&, AN EENHEEESH, M
GAPRole_UpdateLink ) @A) HIELEIEESH .

S AR
connHandle EIE )

minConnlnterval | F/|\EEE)IFE

maxConnlnterval | B XEZEE)IF

latency Mg FIEIRE

connTimeout EIEHEAT
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taskID

toms SMECHIIESS ID

iR [E]

SUCCESS: &% L& kI
BleNotConnected: JCiEIZERIASE T EEH
blelnval idRange: &#EiR

8.2.2.2 [EIEEKE

MAVIRZS [E138 &5 % -

uvi A W N R

// GAP Role Callbacks

static gapRolesCBs_t Peripheral_PeripheralCBs =

{

peripheralStateNotificationCB, // Profile State Change Callbacks

peripheralRssiCB, // When a valid RSSI is read from cont

roller (not used by application)

peripheralParamUpdateCB

1

/**

* Callback when the device has been started. Callback event to

* the Notify of a state change.

*/

void (*gapRolesStateNotify t)( gapRole_States_t newState ,gapRoleEvent_t * p

Event);

Hep, RESAUTILFH:

- GAPROLE_INIT //Z%4#%25)

- GAPROLE_STARTED //#t&HLSERIBRARRT &

- GAPROLE_ADVERTISING //IE7ES"1&

- GAPROLE_WAITING // & & BN TIERRI &, WAIEAESFHR B

- GAPROLE_CONNECTED //3EIZIRAS

- GAPROLE_CONNECTED_ADV //3&E3EIR7SBTE 1%
- GAPROLE_ERROR//TEUIKES, EHEAUIRSTIKAAEIR

AL S B 5B 08 R 4 -

N oo hAwWwN R

/**

* Callback when the connection parameteres are updated.

*/

typedef void (*gapRolesParamUpdateCB_t)( uintl6 connHandle,

uintlé connlnterval,
uintl6 connSlavelatency,

uintl6 connTimeout );
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S E TN LB R 5
8.2.3 GAPRole Central Role API

8.2.3.1 &%

1. bStatus_t GAPRole_CentralInit( void )

=41 GAPRole {E&4151L..

2% ik

1R[E] SUCCESS
blelnvalidRange: S#{BHEE

1. bStatus_t GAPRole_CentralStartDevice( uint8 taskid, gapBondCBs_t *pCB, gapCe
ntralRoleCB_t *pAppCallbacks )

FHIEFIEL .
taskid tmos S ECHIIESS ID
pCB HMERIAERLY, SEZHLE, BEXRESEAE

pAppCal Ibacks | GAPRole [EIFR%, BIHEZHVIKSEE, RSSI [EE, S EFHE
e

1R[] SUCCESS
bleAlready|nRequestedMode : 1% & 2 L #i5{iT

1. bStatus_t GAPRole_CentralStartDiscovery( uint8 mode, uint8 activeScan, uint8
whitelList )

FHIHEESHECE.
e iR
mode RN, 754:

DEVD|SC_MODE_NOND ISCOVERABLE: ANERE
DEVD1SC_MODE_GENERAL: 3q##iBF A & INiE&

DEVDISC_MODE_LIMITED: 3 3B RMAILINIEE
DEVDISC_MODE_ALL: 3A3HEFH

activeScan TRUE A{EaEfIa

whiteList TRUE AR AMB BB &&E

1R 3] SUCCESS

1. bStatus_t GAPRole_CentralCancelDiscovery( void )

EREIIEEE

| % E

2
B
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R[]

SUCCESS
blelnvalidTaskID: &RBESZIEAIE
blelncorrectMode: AZEFFEIET

1. bStatus_t GAPRole_CentralEstablishLink( uint8 highDutyCycle, uint8 whitelList

, uint8 addrTypePeer, uint8 *peerAddr )

Sxtumit & TIER.

S ik

highDutyCycle | TURE f£RES &= ELF A4
whiteList TURE EF R & &
addrTypePeer | Xtumi AL RA, BIE:

ADDRTYPE_PUBLIC: BD_ADDR

ADDRTYPE_STATIC: Ba7sibilt
ADDRTYPE_PRIVATE_NONRESOLVE: 7~ a] i 4 Attt
ADDRTYPE_PRIVATE_RESOLVE: AJfRATHIFATS Hudlt

peerAddr o Ui A £ b ik
1R [E] SUCCESS: FRImZEHR:

blelncorrectMode: FRHIACE X
bleNotReady: I1EZEIF{THITH
bleAlreadylnRequestedMode: %A IoiEAMIE
bleNoResources: EIEiT%

8.2.3.2 [EIiFEKE

1. // GAP Role Callbacks

2. static gapCentralRoleCB_t centralRoleCB =

3. {

4, centralRssiCB, // RSSI callback

5. centralEventCB, // Event callback

6. centralHciMTUChangeCB // MTU change callback
7.0}

FH1LRSS| [EIF R % :

/**

*/

A W R

FENEHENERL -

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

typedef void (*gapRolesRssiRead_t)(uintl6 connHandle, int8 newRSSI )
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1. /**
2 * Central Event Callback Function

3. */

4. typedef void (*pfnGapCentralRoleEventCB_t) ( gapRoleEvent_t *pEvent ); //!<

Pointer to event structure.
EEAEHTS%E8.1.3 75,

MTU 3Z B [B]3/F R 34 :

1. typedef void (*pfnHciDatalLenChangeEvCB_t)
2. (

3 uintl6 connHandle,

4. uintl6é maxTxOctets,

5 uintl6 maxRxOctets

6. );

BISRINFEF ZERMBTER KRN

8.3 GATT API

8.3.1 &%
8.3.1.1 M\#iS

1. bStatus_t GATT_Indication( uintl6 connHandle, attHandleValueInd_t *pInd, uin
t8 authenticated, uint8 taskId )

Bk 5538 R FPimis m— MHEEH HE B Y EIA B 2R INEE R .
FEIENE, HEEEMEFERMAF.

S ik

connHandle EREAIE

plnd fREELENIES
authenticated | REHFELT FNIIERNEE
taskld tmos SFHECHIFESS 1D

1. bStatus_t GATT_Notification( uintl6 connHandle, attHandleValueNoti_t *pNoti,
uint8 authenticated )

AR 35 AR AR PimBAFIEE, ETREEREMERASERIILEE.
FEIBNE, HREXMNEERRAR.

2% ik

connHandle EIE )
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plnd EEEBNES

authenticated | R B HELZ T FMNIIIERIER

8.3.1.2 E#iES

1. bStatus_t GATT_ExchangeMTU( uintl6 connHandle, attExchangeMTUReq_t *pReq, ui
nt8 taskId )

URFIHTIFHNERTBELEOA ATT_NTU BER, ZPRERLLIEFIE ATT_MTU
BEARNRE T HFHIH AT HEE.

SH iR

connHandle EE AR

pReq BEELENIES
taskID IBANRYESHY 1D

1. bStatus_t GATT_DiscAllPrimaryServices( uintl6 connHandle, uint8 taskId)

A IMARS & ERIFR B ERRSS .

S ik
connHandle EE AR
taskID BHIRMESHY ID

1. bStatus_t GATT_DiscPrimaryServiceByUUID( uintl6 connHandle, uint8 *pUUID, ui
nt8 len, uint8 taskId )

LXAE WUID B, ZFPum el LURT iR A IRk 5538 LMV ERRSS . BT ERSERS
BFLEAREES, WA ERSE WID FRR.

it A

connHandle EREA

pUUID FaEEE X AIARSSATRY VUID AVFE ST
len ErKE

task|ID BEIRYESSHY ID

1. bStatus_t GATT_FindIncludedServices( uintl16 connHandle, uintl6 startHandle,
uintl6 endHandle, uint8 taskId )

B FimfER IR B ARS = EEHORRS . ERHIRSBERSUHERRR.

2% ik

connHandle EIE A

startHandle IR AR

endHandle LR A
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task D | EmEtESH 1D

1. bStatus_t GATT_DiscAllChars( uintl6 connHandle, uintl6 startHandle, uintl6 e
ndHandle, uint8 taskId )

SFERS AWSCER, FFimA]ERLRBERS S EERRBHHER A

e iR

connHandle EIEA)H

startHandle IR E]HA

endHandle LR A

taskID BERESH ID

1. bStatus_t GATT_DiscCharsByUUID( uintl6 connHandle, attReadByTypeReq_t *pReq,
uint8 taskId )

LRSS AARSEEFIHHIE WID EFART, 2P i ] {5 Atk o B7E AR 55 25 £ & T4 .

S iR

connHandl e EiEaiR

pReq B EE A ERIEKAVIEST
task|D BERESHY 1D

1. bStatus_t GATT_DiscAllCharDescs( uintl6 connHandle, uintl6 startHandle, uint
16 endHandle, uint8 taskId )

LHEEF R ARSEER, ZPum ] L IEF S IEE X P E R T B AR &
AttributeHandles #0 AttributeTypes,

e iR

connHandle EIEa)H

startHandle IR AR

endHandle LR AR

taskID BERI{ESSEY 1D

1. bStatus_t GATT_ReadCharValue( uintl6 connHandle, attReadReq_t *pReq, uint8 t
askId )

HEPIHFBHEAWRGE, 7RI RBAIRS2IEEHIEE.

SH iR

connHand l e EREEAIE

pReq fEEIELEMIEKRIIEET
task|ID EFRRESHY ID
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1. bStatus_t GATT_ReadUsingCharUUID( uint16 connHandle, attReadByTypeReq_t *pRe
g, uint8 taskId )

L& Fim R AIERHER UUID T AN FHERHMER AAREIETR, R {5E R 1L iR 2 M AR 55 2512 X

$FE1E.
S ik
connHandle EIEa)H

pReq IEEE R IEIE RV
taskID BEHI{ESSHEY 1D

1. bStatus_t GATT_ReadLongCharValue( uintl16 connHandle, attReadBlobReq_t *pReq,
uint8 taskId )

AR S5 SR AEME, (EFHEE B MERI AL P AT R X KEK.

S AR
connHandle EIEa)H

pReq IEEE R IEIE RV
taskID BERIESSHEY 1D

1. bStatus_t GATT_ReadMultiCharValues( uintl6 connHandle, attReadMultiReq_t *pR
eq, uint8 taskId )

AR5 ERIEEN S MHEE.

S ik

connHandl e EEaiR

pReq fEEELEMIEKRTEET
taskID BERfESSHY 1D

1. bStatus_t GATT_WriteNoRsp( uintl6 connHandle, attWriteReq_t *pReq )

HEPIHEFFEAMAERSHFEEANFIEMAFTEHASARER.

S AR
connHandle EIE A

pReq

EEELREN GRS

1. bStatus_t GATT_SignedWriteNoRsp(uintl6 connHandle, attWriteReq_t *pReq)

LB FIRAIESFMEAWE ATT #ARMZE, TR EH GRS RS NIFEE. X
Characteristic Properties IANME{AL{ERE B BRSZ2EME PimISEIHE .
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S ik
connHandle EIE A
pReq fEEELEN G SRS

1. bStatus_t GATT_WriteCharValue( uintl6 connHandle, attWriteReq_t *pReq, uint8
taskId )

HEFIHEETFEAR, R ANSHEESARS . NEESNFHEERNE —1N\ L
HiE. KRBSBEEIERERIN.

¥ A

connHandle EREAIR

pReq e e B & X B K B §
task|D BERESHY 1D

1. bStatus_t GATT_WriteLongCharDesc( uintl6 connHandle, attPrepareWriteReq_t *p
Req, uint8 taskId )

HEFIRAEFHEARERFHEEKEATENBENER B E XK ER,
AIE Rt R .

S ik

connHandle EIE A

pReq e EE R IEMIEKRAVIE T
taskID BHEIRMESHY 1D

8.3.2 i1R[g]

- SUGCESS (0x00): ESH&TMEAMIT.
- INVALIDPARAMETER (0x02): Fe3HUEIEaIREIE K FEL.
- MSG_BUFFER_NOT_AVAIL (0x04): HCl Z&HMXAE M. BHEER.
- bleNotConnected (0x14): ®&EKRZEE.
* blePending (0x17):
- BIRE R E FIHTHEERT, BRSSEEEL GATT FiXIBEAEH#ITH, BEFELENEN .
- REIARFZIRINEERT, KRB EFmAIFRIAGFLIE.
bleTimeout (0x16): E—NEHEA. EFNERECH, FTiEAKIE ATT 5 GATT HE.
- bleMemAl locError (0x13): ZEHNEFENECEIR
* bleLinkEncrypted (0x19): ##EEME. FEAENZENEE LA XS GHEIEE
ZHy PDU,

8.3.3 E

[ T2 @iT TMOS BB S (GATT_MSG_EVENT) 3EUtihislakmE¢.
UTAEREHZHRUAREHHEIEEDABN. 1F4115S% CH58xBLE_LIB. h.
- ATT_ERROR_RSP:
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1.
2
3.
4
5

O 00 N O

25.
26.
27.
28.
29.
30.
31.

32.
33.
34.
35.
36.
37.

38.
39.

typedef struct
{

uint8 reqOpcode; //!< Request that generated this error response
uintl6 handle; //!'< Attribute handle that generated error response

uint8 errcCode; //!< Reason why the request has generated error response

} attErrorRsp_t;

-ATT_EXCHANGE_MTU_REQ:
typedef struct

A
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

uint8 flags; //!< 0x00 - cancel all prepared writes.
//'< 0x01 - immediately write all pending preparedvalues.

} attExecuteWriteReq_t;

-ATT_EXCHANGE_MTU_RSP:
typedef struct
{
uintl6 serverRxMTU; //!< Server receive MTU size

} attExchangeMTURsp_t;

-ATT_READ_REQ:
typedef struct
{
uint16 handle; //!< Handle of the attribute to be read (must be first fiel
d)
} attReadReq_t;

-ATT_READ_RSP:
typedef struct
{
uintl6 1len; //'< Length of value
uint8 *pValue; //!< Value of the attribute with the handle given (@ to ATT
_MTU_SIZE-1)
} attReadRsp_t;

+ATT_WRITE_REQ:
typedef struct
{

uint16 handle; //!< Handle of the attribute to be written (must be first f
ield)

uintl6 len; //!'< Length of value

uint8 *pValue; //!< Value of the attribute to be written (@ to ATT_MTU_SIZ
E-3)
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40. uint8 sig;
id (1), invalid (2))

41. uint8 cmd;

42. } attWriteReq_t;

* ATT_WRITE_RSP:
* ATT_HANDLE_VALUE_NOTI :

1. typedef struct
2. {
3.

first field)

uintl6 1len;

//!1< Authentication Signature status (not included (@), val

//!1< Command Flag

uint16 handle; //!< Handle of the attribute that has been changed (must be

//!< Length of value

uint8 *pValue; //!< Current value of the attribute (@ to ATT_MTU SIZE-3)

4
5

6. } attHandleValueNoti t;
7

8. -ATT_HANDLE_VALUE_IND:
9

typedef struct
10. {

11. uint16 handle; //!< Handle of the attribute that has been changed (must be

first field)
12. uintl6 1len;

//!< Length of value

13. uint8 *pvalue; //!< Current value of the attribute (@ to ATT_MTU SIZE-3)

14. } attHandlevValueInd_t;

- ATT_HANDLE_VALUE_CFM:
- Empty msg field

8.3.4 GATT {55 5HRAY ATT =4

ATT MR 4

GATT API A

ATT_EXCHANGE_MTU_RSP

GATT_ExchangeMTU

ATT_FIND_INFO_RSP

GATT _DiscAl ICharDescs
GATT _DiscAl ICharDescs

ATT_FIND_BY_TYPE_VALUE_RSP

GATT_DiscPrimaryServiceByUUID

ATT_READ_BY_TYPE_RSP

GATT_PrepareWriteReq
GATT_ExecuteWriteReq
GATT_FindlncludedServices
GATT_DiscAl IChars
GATT_DiscCharsByUUID
GATT_ReadUs ingCharUUID

ATT_READ_RSP

GATT_ReadCharValue
GATT_ReadCharDesc
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ATT_READ_BLOB_RSP GATT_ReadlLongCharValue
GATT_ReadlLongCharDesc
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_Wr iteLongCharValue

GATT ReliableWrites
GATT _Wr iteLongCharDesc

ATT_EXECUTE_WRITE_RSP GATT_WriteLongCharValue
GATT ReliableWrites
GATT _Wr iteLongCharDesc

8.3.5 ATT_ERROR_RSP $&i=R#Y
- ATT_ERR_INVALID_HANDLE (0x01): {GERVBEMRAIMREELLE RS HE L.
- ATT_ERR_READ_NOT_PERMITTED (0x02): JiXiZEUEMH.
- ATT_ERR_WRITE_NOT_PERMITTED (0x03): FiEBANEM.
- ATT_ERR_INVALID_PDU (0x04): /@M PDU £
ATT_ERR_INSUFFICIENT_AUTHEN (0x05): ZBMEEHITHHIIEARERIZEEHE

- ATT_ERR_UNSUPPORTED_REQ (0x06): BMARF A ZIHFMNEME FimBIAIEXK .

- ATT_ERR_INVALID_OFFSET (0x07): s ERIRIEERE TRMHENKE.

- ATT_ERR_INSUFF ICIENT_AUTHOR (0x08): iZ/BMEEIFN A REMHIZEH BN .

- ATT_ERR_PREPARE_QUEUE_FULL (0x09): /E& B ANHIBAFIT %,

- ATT_ERR_ATTR_NOT_FOUND (0x0A): FE4AERIEMHAWEEMNKAEBEM.

- ATT_ERR_ATTR_NOT_LONG (OxOB): JciAfFHiZEX Blob 1HKE/E &S N1EKKILENE,
ISP NI

- ATT_ERR_INSUFFICIENT_KEY SIZE (0x0C): FIF M3 tikiEmimZ=z2sA /N 2.

- ATT_ERR_INVALID_VALUE_SIZE (0xOD): [&M{EKE X ZIRIETLI.

- ATT_ERR_UNLIKELY (OxOE): iFKHIBMIAKBE T — M KAIgERXEREIR, HB
REEIREKRTERK -

- ATT_ERR_INSUFFICIENT_ENCRYPT (OxOF): Z/BMEEMHZ A sEITEHEN.

- ATT_ERR_UNSUPPORTED_GRP_TYPE (0x10): BM AL REESEMTEEXHZ L IFM
SHRBEM.

- ATT_ERR_INSUFF ICIENT_RESOURCES (0x11): &EiEARE, TETERITK.

8.4 GATTServApp API
8.4.1 5%

1. void GATTServApp_InitCharCfg( uintl6 connHandle, gattCharCfg_t *charCfgTbl )

Mg E PintF it E R,

EE | ik
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connHandle E1E A

charCfgTb]| EFPIRTHIEGLER

iR [E] x

1. uintl16 GATTServApp_ReadCharCfg( uintl6 connHandle, gattCharCfg_t *charCfgTbl
)

SRR PR RS .

e iR

connHandle EIE A

charCfgTb]| EFPIRTHIEGCER

iR E] BtE

1. uint8 GATTServApp_WriteCharCfg( uintl6 connHandle, gattCharCfg_t *charCfgTbl

, uintlé value )

E% PR S NFHERE .

2% ik

connHandle EE AR

charCfgTb| BEPIRSFIEALE SR

value H{E
1R [5] SUCCESS
FAILURE

1. bStatus_t GATTServApp ProcessCCCWriteReq( uintl6é connHandle,

2 gattAttribute_t *pAttr,
3 uint8 *pvValue,

4, uintl6 len,

5 uintl6 offset,

6 uintl6 validCfg );

ALIRE FIRFHIERLE S NEK.

¥ R
connHandle EREAIR
pAttr iemE BRI T
pvalue ISPk 6 0k iy
len HIBKE
offset SEANNE—/\NEBIENREE
val idCfg BUEE
iz [E SUCCESS
FAILURE
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8.5 GAPBondMgr

8.5.1 &%

API

1. bStatus_t GAPBondMgr_SetParameter( uintl6 param, uint8 len, void *pValue )

REREEENSH.

S iR
param fEESH
len EANKE
pValue B EBNEEHIIEST
RE SUCCESS
INVAL IDPARAMETER: FE3&#

1.

bStatus_t GAPBondMgr_GetParameter( uintl6 param, void *pValue )

REBEEENSH.

param fLESH
pValue FeENE M # Ryt
1R[E SUCCESS
INVAL IDPARAMETER: o35 %

1. bStatus_t GAPBondMgr_PasscodeRsp( uintl6 connectionHandle, uint8 status, uin

t32 passcode )

M) B2 Z 818K o
S ik
connectionHandle | EIEAIR

status SUCCESS: ZZ#3R] A

E 3% 0 SMP_PAIRING_FAILED_DEF INES
passcode BHRIEZE
IR [E] SUCCESS: #EICREHKEIREX

blelncorrectMode: FRE&INiEE

8.5.2 BLESH

FREESHANTRMR, FHANSE 1D 1554 CHS8xBLE. LIB. ho

S8 1D EE | K iR
GAPBOND_PERI PAIRI | TAJiE |uint8 | EEXTEIA, BRiIAA:
NG_MODE AEg GAPBOND PAIRING_MODE_WAIT FOR_REQ
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GAPBOND_PER|_DEFAU uint32| BRIARY B ARIPEESR, SEE: 0-999999,

LT_PASSCODE ERIAA 0.

GAPBOND_PERI_MITM_ | A% | uint | FA[ELA (MITM) 1R3P. BRIAK 0, XHAFEA

PROTECTION AE 8 | &P,

GAPBOND_PERI_I0_CA | ®[i%E | uint | 1/0 8877, 1RBERIANA:

PABILITIES a5 8 | GAPBOND_|0_CAP_DISPLAY ONLY, BEMig#&{¥&E
L.

GAPBOND_PERI_BONDI | ®[iE | uint | 202, MR TIZHIEKEE. BN A 0,

NG_ENABLED A5 8 | NEKYIE.

8.6 RF PHY API

8.6.1 8%

1. bStatus_t RF_RoleInit( void )

RF W& IE1L
1R[] SUCCESS: #J¥R1LmIh

1. bStatus_t RF_Config( rfConfig_t *pConfig )

RF ¥ E .
pConfig IEEAESHRVIEE
1R[] SUCCESS

1. bStatus_t RF_Rx( u8 *txBuf, u8 txLen, u8 pktRxType, u8 pktTxType )

RF IZSZHUREE: 1 RF PHY BLE RS, BWEIRIEEFENEE.

txBuf BaftER T, 18E RF R EG IR B M EHEAVIEST
txLen BaitER T, RFWEIHIEEIREIREEAKE (0-251)
pkRxType BESHHIEELEE (OxFF: EZAXBIKIER)
pkTxType BaffER T, RFRRIHEEIRENHENREE AR
1R[E SUCCESS

1. bStatus_t RF_Tx( u8 *txBuf, u8 txLen, u8 pktTxType, u8 pktRxType )

RF REHHER .

| &hf

| $# RF &2 SriEa0IE S
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txLen RF X HIEAHEKE (0-251)

pkTxType AZEBIRE AR

pkRxType BantR T, RF K EHIBERHHIEAOHEALR (OxFF: 1R
BABHIER)

RE SUCCESS

1. bStatus_t RF_Shut( void )

XA RF, ZIER XL,

2% ik

1R [5] SUCCESS

1. uint8_t RF_FrequencyHoppingTx( uint8_t resendCount )

RF & iXimF /3 Bksn
S P2
resendCount %1% HOP_TX pdu WIsm Kit# (0 : FBRED
1R[] 0: SUCCESS

1. uint8_t RF_FrequencyHoppingRx( uint32_t timeoutMS );

RF $2YSim 7T /5 Bk 5T

timeoutMS Z4E3E HOP_TX pdu BYESRACATE (Time = n *x 1 Zfb, 0: TR
#

RE 0: SUCCESS
1: Failed

2: LLEMode error (EELTFBEINMER)

1. void RF_FrequencyHoppingShut( void )

X ] RF B3RThRE

8.6.2 FLEEH
RF BCE S ¥ rfConfig_t AT :

e ik

LLEMode LLE_MODE_BASIC: Basic 183, AZERIEZLERGHENTHIER
LLE_MODE_AUTO: Auto 13X, #EAIETERfEBaITIRZE PR
LLE_MODE_EX_CHANNEL: tJ]#tZE Frequency Bt & 5MEL
LLE_MODE_NON_RSS|: (&R E—FHigE NE AR
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Channel RF @588 (0-39)

Frequency RF i@{S5M% (2400000KHz-2483500KHz), BN ERBIT 24 )%
SIERLE B SR 0 8 1 Bt 6 A

AccessAddress RF B@{Sihit

CRCInit CRC #J9a1&

RFStatusCB RF K7 B9 R 3

8. 6.3 [EIFEH

1. void RF_2G4StatusCallBack( uint8 sta , uint8 crc, uint8 *rxBuf )

RERZSERRY, RKESIEWTERIISEN L EIRRH

S ik

sta RF L& IR7S

cre KBRS, 1: #E CRC KILTAIR; 2: HIROXEER; H
ftb BRI IE 7

rxBuf e e B R BB RV R £

R[E NULL
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BITIEF
TN B8] BITHE
V1.0 2021/3/22 WA & %5
V1.1 2021/4/19 10 RF £ 7~ 45 5% API
V1.2 2021/5/28 AESENR, N0 RF fEiR
1. BRAEE;
2. BREISURALXEE
V1.3 2021/7/3 A
FE R FEIA ;
3. [E3.1EhR.
1. ¥t 7.5.2.1 %5, #ARRF
BRSTIhEE ;
V1.4 2021/11/2
s 2. il RF BRI AP 03
3. U RBERER.
1. BhR: 7.2 RAES|
i=;
2. BHR: 5.3.2% HEsE
V1.5 2022/5/6 2 BpiR: 5.3.27F HSHH

=;
3. 3.3 #f{k TMOS 1E55#1
T84,
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AR S %A

AFMIRNAE AERCERBFRHABEIRART (Copyright © Nanjing Qinheng
Microelectronics Co., Ltd. All Rights Reserved), RXZXFERDIEMEB FRHDBIRAF
FEIFA, HTARNFEEAB R LR (BB ERRT 2R 5B ot [ E R A EH
MESED) FHEREA~RFMFPAEAER.

RIREAIFEEEXNARFMPHIATERFTCENBFROBRAR T X.

FRCIEMBFRNERARMEHMEAXERMEAEX~RNERESE, A8 81E
fArX 45 5 A B BRI AR . E R IDIER R TR D B IR A RIR B B FIA R A = mF AR F
A S R R R R B R RO

SEFMP RO SLERTHRZERNEIR. EAMNSEHENR, HEBRPEHH
Tk IR L 2R IR
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