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251 ATT
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BRMHTHEERE—RRFF (UUID) , BEENIREN 128 (UFFFE ID, LAE—HIFTIVIR
AMER. ATT fFRBI B ERAR A RFHERRSS .

o HHE (Characteristic) : 28— MRIBEIRUR 0 DHEMEIRFF LATIRFE
=8

o AR (Descriptor) : #RAMEIE 7B, TLAERRIEE, thEM#ERmoTE
BRI ENE, HEXTUERNMETE

« BR5S (Service) : RBEHMAENES. FII— service I “Heart Rate
Monitor” , BEJREE S S Characteristics, HhalgEEE— Y “heart

rate measurement"gy Characteristic,
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GATT R EX MR X FEBEEHMENFERBIAELE (RABK) NEBRAME. S8
BLE fZFABCE X H19LL GATT A&, SIG X BLE RENEEXHHERHT TIEN . XL
BRENMHRX THIRREERTENATE.
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EXTIREWEALIM, BILEER, LIHBE.
2.5.4 SM (Security Manager)

AR BLEBEPZRE.,
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2.6 EREFEM
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A2DP EX T ACL B S RABMASTHNEFBRILAE D RIMEIER.
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2.7 ESEFRIZHEIE

HFP EXTHRABFRIZBIFEE, WA T RITRSNAERMNXIREKITERS
W&o

HFP EX T &M X(AG) M RIRAH(HF) M AE:

MK (AG) - IZIREREM (FEIZFH) NEA/ BHEMX,

RARAM(HF) - ZREFNBEHMXNIZRET @A / BHEE, Foielts TExR
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T&E,

2.8 RIDIEZE IR

28.1 BFRGVHERBUE

4 £ wB00_sdk_release
B

-
* [ Includes
» = Debug
- 22 demo
» = include
> &g Id
4 (= platform
- &g arch
» = commaon
» 2= drivers
> 2= Inc
* ;o SYs
4 7% src
4 (p app
 [p btapp

Btapp BRENEFREIME, AFRUUSEHETFIRAEHETZRFAL.

Binaries

Rz FARE P 3 B3k

No | MFfEFiEIR 1588

1 wm_bt_app.c FNNERERERAO

2 wm_ble_dm.c REEIREER

3 wm_ble_server.c BLE server NAEEEMR, H131& prof EMK
EHNDRLE,

4 wm_ble_server_wifi_prof.c BLE B W AR5 1E AR R

5 wm_ble_server_wifi_app.c BLE M iz A MY R ERAR IR

6 wm_ble_server_demo_prof.c BLE demo prof ;=-ffl, &£& AT 1594 H BARN
A,
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IV EREERAET

7 wm_ble_client.c BLE client A EEER, ARSNATMRE
HEI 7 R0 EE

8 wm_ble_client_huawei.c BLE client ;7RG B, SEILEZELNFHL, EE
A/ characteristic {1

9 wm_ble_client_demo.c BLE clientdemo /=fil, & AT #5245 W client
i AR N R R BI

10 | wm_bt_audio_sink.c &4 15 5F audio sink demo Kz R4

11 | wm_bt_hfp_hsp.c BRAREF RIZEIFE N R

12 | wm_ble_client_api_demo.c SLI api €72 demo server I &g

13 | wm_ble_server_api_demo.c LI api €17 demo client &g

14 | wm_bt_spp_server.c 5L SPP server ;<IN EE

15 | wm_bt_spp_client.c SCH SPP client 7RIIH&E

16 | wm_ble_uart_if.c SCIE T BLE B9 UART iE& R0

W REISL T

FsS | kXHEFR iR

T wm_bt.h B RFENMREIZE api EX

2 | wm_ble.h BFESFIREERE api EX

3 wm_ble gatt.h B RS GATT api EX

4 wm_bt_def.h B RREIREREN

5 wm_bt_av.h 5B SF Audio sink, source B9 api EX
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6 Wm_bt_hf_client.h RRET RIZHIE client i api EX
7 wm_bt_spp.h R IR SPP api EEX

3 APl R

3.1 BAF &S API

Tls_bt status_t

tls_bt_host_cleanup()

No | APl &R R

T tls_bt_status_t BITHT RS, ZRMSMOREREEN MR
tls_bt_enable( AR 37) SV S
tls_bt_host_callback_t *scb,
tls_bt_hci_if _t*uart,
tls_bt log_level t log_level)

2 tls_bt_status_t FEILEF RS, R SKTHE EN AR
tls_bt_disable(void) EALHIE 7 S S

3

B2 host &%, WRNEIR, EH task,
TR WRENRER tls_bt_disable BR/E,
HEBEZF bt_adapter_state 24 OFF /7,
HolEA.

tls_bt disable();

do

{

hal_system_sleep(100);
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Jwhile(

adapter_state != WM_BT_STATE_OFF);

tls_bt_host_cleanup();

3.2 FHlim API

FHliw APl R T EN M AR B REH S AL

No | APl &R

[uy
4
[

1 tls_bt_status_t MR ENHIMYEE, PBERE
tls_bt_host_enable( REIEESE
tls_bt_host_callback_t *p_callback,

tls_bt log_level t log_level)

2 tls_bt_status_t tls_bt_host_disable() SEEEN MR

3 tls_bt_status_ttls_bt_pin_reply( %&£ BLE BLXI8Y pin 13
const tls_bt_addr_t*bd_addr,
uint8_t accept,

uint8_t pin_len,

tls_bt pin_code_t *pin_code

)

4 tls_bt_status_ttls_bt_ssp_reply( [O] & B X 0o fiz
const tls_bt addr_t *bd_addr,
tls_bt ssp_variant_tvariant

uint8_t accept,

20



W Winner Micro
I\ BEEMET

J¥

uint32_t passkey)
5 tls_bt_status_ttls_bt_set_adapter_property( 1’ E adapter BIEE
const tls_bt _property_t *property)
6 tls_bt_status_t tls_bt_get_adapter_property( iEEY adapter BME(E
tls_bt_property_type_t type)
7 tls_bt_status_t tls_bt_start_discovery() EF BT
8 tls_bt_status_t tls_bt_cancel_discovery() =18
9 tls_bt_status_ttls_bt_create_bond( RS X E
const tls_bt addr_t *bd_addr, int transport
)
10 | tls_bt_status_ttls_bt_cancel bond( BUB B X2 E
const tls_bt addr_t *bd_addr)
11 | tls_bt_status_ttls_bt remove_bond( i BREC XSS 2
const tls_bt addr_t *bd _addr)
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3.3 1=ilsim AP

tls_bredr_sco_datapath_sef(

No | API &R :ipuN
1 | tls_bt_status_t tls_bt_ctrl_enable( B RFBiE MR, DEREF
tls_bt_hci_if_t *p_hci_if, KEBESE
tls_bt log level tlog_level)
2 | tls_bt_status_ttls_bt_ctrl_disable(void); pa =B B v SV 57
3 | tls_bt_status_ttls_ble_set_tx_power( 1% & BLE K5y RZEG|
tls_ble _power_type t power_type,
int8_t power_level);
4 |int8_t SRS E THE LB RIXTN R RS
tls_ble_get_tx_power(
uint8_t power_type);
5 | tls_bt_status_t RERABET TENNERRS|E
tls_bredr_set_tx_power( B
int8_t min_power_level,
int8_t max_power_level);
6 | tls_bt status_t ERERETF TN AT NTERNZE
tls_bredr_get_tx_power( SISEEE
int8_t*min_power_level,
int8_t* max_power_level);
7 | tls_bt_status_t BREERIET sco SEENEHKRER
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&y VvV .

wm_sco_data_path_t data_path);

8 | tls_bt_ctrl_status_t IEEUEFI 2R B AR,
tls_bt_controller_get_status(void);

9 | bool FFFI B AL BB B a2 il 88 R X 45
wm_bt_vuart_host_check_send_available(void); | &

10 | tls_bt_status_t FH MR ORISR A X EEEO
tls_bt vuart_host_send_packet (

uint8_t *data, uint16_t len);
11 | tls_bt_status_ttls_bt_ctrlif register ( MR EI s IR AXEO, BIENL
const tls_bt_host_if t *p_host_if); N E R EUEEDO

12 | tls_bt_status_t ERETEMNSEZREHEA
tls_bt_ctrl_sleep (bool enable); sleep &3

13 | bool EREHIREELT sleep B
tls_bt ctrl is_sleep (void);

14 | tls_bt_status_ttls_bt_ctrl wakeup(void) B sleep

15 | tls_bt_status_t BN SRR
enable_bt test mode(tls_bt_hci_if t *p_hci_if)

16 | tls_bt_status_t exit_bt_test_mode() BHEFNHER

3.4 NAHEMY API

341 REEE

REEERABERTISNOEAIRE, 0/ &, A, RE|WENESIEE, TRS DL THMEE
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LEEKRBAXR,

w
I BTIF I STACK HCI_H4 HCIC_ELF LLM_TASK
I

I
BTIF_GATT :
oM >
SCANLSTART | gya_

DmBleObserve

;I_t_____

|
|
|
|
|
|
|
|
bta_dm_ble_observe :
|
|

___________ |
HCI_LE_Set_ | LLM_LE_
Scan_Enable '_SET_SCAN_EN_CM

BTM_ N btm_ble_ N

BleObserve start_scan

lIm_le_set_scan

_en_cmd_handler

t

—IId_scan_start—p»!

TTTTTTTUIE

34.1.1 RFEIEE APl #iR

No | APl &R R
1. | tls_bt_status_ttls_ble_adv(uint8_t adv_type); 1 fERE T R B OEE %

2. fEREARTIIERS & MREE

T scanresp, N AR

&
0: XA 4%
2. | tls_bt_status t RE BRBE
tls_ble_set adv_data(tls_ble_dm_adv_data_t *data)
3. | tls_bt_status_ttls_ble_set_adv_param RE] HEESH
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FAA Y

K B TRl L

(tls_ble_dm_adv_param_t *param)

4. | tls_bt status_ttls_ble_set _adv_ext_param(

tls_ble_dm_adv_ext_param_t *param);

RE BT RS, NRRZE

REAMIETZSHUIE, 2R

ZiNfER 3.

5. | tls_bt_status_t RER#ESH
tls_ble_set scan_param(
int window, int interval,uint8_t scan_mode);

6. | tls_bt status_ttls ble_scan(bool start); Ba/{E1ERE

6 | tls_bt status_ttls_dm_evt_triger FMELLEEH
(intid,
tls_ble_dm_triger_callback_t *p_callback)

3.4.2 BLE server
STACK

Wm_ble_server Wm_ble_server
_wifi_c'f'g _wifi_prof

Wm_ble_server
_demol_prof

btif
Wm_ble_server
_demo2_prof

Wm_ble_server
demon_prof

BLE serveri FH X & E R

25
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IV EREERAET

BLE server %38 slave a5, wm_ble_server IRRIZEMt TRHFPEFFANEOMER, EF

ZiER, APOUFAXECHNERE, 81 wm_ble server demol_prof, %%, HbhETF

BLE 89 wifi BEEMER—1EANE, EED, wm_ble_server_wifi_app #EHRAXLIER

REC X ALIE, wm_ble_server_wifi_prof /&38 service/character/descriptor 89245

23,

3.4.2.1 BLE server api ik

tls _ble_server_add_service(

No | API Z#R R

1 | tls_bt_status_t @ btif EEMZE S 400 5 6F 21 Z REEE
tls_ble_server_app_init ( NN Gl =)
tls_ble_callback_t *p_callback)

2 | tls_bt_status_t [0 btif 2534580 57 5% £1
tls_ble_server_app_deinit();

3 | tls_bt_status_t @ btif EEM—PEE UUID B9 app server
tls_ble_server_app_register (

tls_bt uuid_t *uuid)

4 | tls_bt_status_t 46 3 IEMEY app server
tls_ble server_app_unregister(uint8_t
server_if);

5 | tls_bt_status_t BEMES server RINARS
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int server_if,

intinst_id, int primay,

uint16_t uuid, int num_handles)

tls_bt_status_t M8 E ARSI E
tls _ble_server_add_characteristic(
int server_if,
int service_handle,
uint16_t handle,

int properties, int permission)

tls_bt_status_t EEMEERNRS RN LEN R
tls _ble server_add_descriptor(
int server_if,
int service_handle,
uint16_t uuid,

int permissions)

tls_bt_status_t BITAINAARSS
tls ble server_start _service(
int server_if, int service_handle,

int transport)

tls_bt_status_t FIERS
tls ble_server_stop_service (

int server_if, int service_handle)
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’ A A

10

tls_bt_status_t
tls _ble_server_delete_service (

int server_if, int service_handle)

BRI AR S5

12

tls_bt_status_ttls_ble_server_connect(
int server_if,
const bt_bdaddr_t *bd_addr,

uint8_tis_direct, int transport)

EHE client B24E[FEE]

13

tls_bt_status_ttls_ble_server_disconnect(
int server_if,
const bt_bdaddr_t *bd_addr,

int conn_id)

WrFFE client B9E$E

14

tls_bt_status_t

tls _ble_server_send_indication(
int server_if,
int attribute_handle,
int conn_id, int len,

int confirm, char *p_value)

&i% Indication, Notification JHE

15

tls_bt status t

tls_ble server_send_response(
int conn_id, int trans_id,
int offset, int attr_handle,

int auth_req, uint8_t *value,

R/ S
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int length)

3.4.2.2 BLE server Sl /X REHIAR

" "
m GATT_API STACK m
| |
| |

|
|
Il—t Is_ble_server_app_in it%: :
1

|
|
|
—tls_ble_server_app_register—>x P |
(T e ] |
| | |
—tls_ble_server_app_register—>t P :
| | |
< - K |
—tlIs_ble_server_add_service—>} P :
| | [
it K . |
tls_ble_server ~J ] |
| _add_characteristic | " |
——————————— B Suimiie ety '
tls_ble_server | o |
| _add_descriptor | = :
| | |
| tls_ble_server | ol :
I _start_service | g | BLE H#
_____________________ -
T tls_ble_adv > P |
oo D - : e
1
e e S O N ——
: : : (24
tls_ble_server ~ .
_sto'p_service /i 'i
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[ ]
- GATT_API BTIF STACK
[

|

ol |
tls_ble_server_app_in |t—>I |
|

|

tls_ble_server_app_registe r>|

[BTIF_GATTS_REGISTER_APPI>——

=
|

BTA_GATTS_AppRegi ﬁfer—b!—|
BTA_GATTS_REG_EVT
—q—

:e __________
|

- ————-

|
|
|
|
|
|
|
tls_ble_cb :/—WM_BLE_SE_REG ISTER_EVT JI<—

|
|
|
|
|
|
| |
| |
| ——BTA_GATTS_CreateService—Ib——

| BTA_GATTS_API_CREATE_SRVC_EVT
_‘_l

|
BTA_GATTS_CREATE_EVT
WM _BLE_SE_CREATE_EVT :

|
|
|
|
|
|
|
|
|
: tls_ble_cb
|

| |
—tls_ble_server_ad d_service}—BTl F_GATTS_CREATE_SERVICE
|
|
|
|
|
|
|
|
|

tls_ble_server_

add_characteristic :

I BTIF_GATTS_
ADD_CHARACTERISTIC > I
I BTA_GATTS_ |
AddCharacteristic I
: BTA_GATTS_API_ADD_CHAR_EVT
T

|
| |
| |
| |
| |
| |
| |
| I S D I
: : BTA_GATTS_API_ADD_CHAR_EVT

I
KE———tls_ble_cb————<WM_BLE_SE_ADD_CHAR_EVT
| |
I tls_bl ;I
| s_ble_server
|
|
|
|

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
add_descriptor I
|
|
|

tls_ble_cb

3.4.3 BLE client
BLE client 7&$8 master & &, ENERARIHAM, &Ei&E, BIHSEMNA, wm_ble_client &k

RMUTHAFREFAANEOMR, BEFTZE&ER, AFUUARAAXECHNNARR.
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Wm_ble_client_
demoO_prof

APP STACK

Wm_ble_client_
demol_prof

Wm_ble_client_
demo2 prof

Wm_ble_client_
demon_prof

BLE client N 4544 R B/~

3.4.3.1 BLE client api ##iix

btif BLUEDROID

No | APl Z#R

R

1. | tls_bt_status_t

tls_ble_client_app_init(

tls_ble_callback _t *p_callback)

@) btif E3E M client MIAY5H
R0 R BR £

2. | tls_bt_status_t tls_ble_client_app_deinit(void)

ETHE MR B9 00 R B8 28

3 | tls_bt_status_t

tls_ble_client_app_register (

tls_bt_uuid_t *uuid)

@) btif EFMEER client

4 tls_bt_status_t

tls_ble_client_unregister_client(int client_if)

EHIEED client

5 | tls_bt_status_t

tls_ble_client_connect (

int client_if, const bt_bdaddr_t *bd_addr,

EERENMEER server

31




W Winner Micro
B 1 T P T

&V a

uint8_tis_direct, int transport)

6 | tls_bt_status_t Wi FF[E server i AYiZE#E
tls_ble_client_disconnect(
int client_if, const bt_bdaddr_t *bd_addr,
int conn_id)
7 | tls_bt_status_t SISk B server ifBEE
tls_ble_client_listen (
int client_if, uint8_t start)
8 | tls_bt_status_t RIFHEER server BB
tls_ble_client_refresh ( B8751%
int client_if, const bt_bdaddr_t *bd_addr)
9 |tls_bt status_t 1344 server i HEETIFE
tls_ble_client_search_service(
int conn_id, uint16_t filter_uuid)
10 | tls_bt_status_t mEMEENIFEERTE
tls_ble_client_write_characteristic( R{E
int conn_id, uint16_t handle, int write_type,
int len, int auth_req, char *p_value)
11 | tls_bt_status_t ERENEENREE
tls_ble client_read_characteristic(
int conn_id, uint16_t handle,int auth_req)
12 | tls_bt_status_t EEEME E NV ERIR
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tls_ble_client_read_descriptor (

int conn_id, uint16_t handle, int auth_req)

13 | tls_bt_status_t EEANE E RS E R IR
tls_ble_client_write_descriptor ( TE#EE
int conn_id, uint16_t handle, int write_type,
int len, int auth_req, char *p_value)
14 | tls_bt_status_t ZIESMIT prepare B
tls_ble_client_execute_write ( {E
int conn_id, int execute)
15 | tls_bt_status_t EMENMEEUREE R
tls_ble_client_register_for_notification ( JASE
int client_if, const bt_bdaddr_t *bd_addr,
uint16_t handle)
16 | tls_bt_status_t sEiHTE EaYE R N 5K 21
tls_ble client_deregister_for_notification (
int client_if, const bt_bdaddr_t *bd_addr,
uint16_t handle)
17 | tls_bt_status_t REENEENRAERRE
tls_ble_client_configure_mtu( int conn_id, int mtu) Tl
18 | tls_bt_status_t EEEEEE id NEME

tls_ble client_get_gatt _db (int conn_id)

IES
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3.4.3.2 BLE client BlIE /TR R

[ [
| |

:—tls_ble_clie nt_app_init%:

—tls_ble_client_app_register— P>
S A A
| | |
—tls_ble_server_app_register—>t g
| | |
< < |
| | |
+——tls_ble_s'can |
-t ---- " —"—"—"—-- F-———- |
- = e — -
| | |
| | |
: tls_ble_client_connect : #:
N K q
I—tls_ble_c lient_search_service : #:
KT ST K
L Is_ble_client_get_gatt_db \JI< 5'
ST T T T T D A |
| | [
:—tls_ble_clie nt_disconnect : #:
K- K== —
| | |
| | |
—t Is_ble_client_app_unregiste >l p|
< < '
:—tls_ble_clie nt_app_d einit%:
K-—d A — G K-

344 (EHRIEFTEM

TGl o &0 APL 3Rt 1 & ik S AR HE=H 1, H AT AT ISR sink Zh g

No | APl Z%R

R

1. | tls_bt_status_t

tls_bt_av_sink_init (

6 btif B3E M Audiosink 34

R R RR Y, Ha4E sink If
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&y VvV .

K e 18 ok LT

tls_bt_a2dp_sink_callback_t callback)

ok
Be

2. | tls_bt_status_ttls_bt_av_sink_connect_src ( Bl#£E source MliEZE
tls_bt_addr_t *bd_addr)

3 | tls_bt_status_ttls_bt_av_sink_disconnect( WrFF[E source %EE
tls_bt_addr_t *bd_addr)

4 | tls_bt_status_ttls_bt_av_sink_deinit(void); 758 Audio sink I &g

5 | tls_bt_status_ttls bt av_src_init( @ btif Z3E M Audiosink &
tls_bt_a2dp_src_callback_t callback) B {7 pREL, #1186 source

Ihae (BRAM)

6 | tls_bt_status_t IR sink MIAYEE (R
tls_bt_av_src_connect_sink(tls_bt_addr_t *bd_addr) FFr)

7 | tls_bt_status_t BrFFE sink 89 (X
tls_bt_av_src_disconnect(tls_bt_addr_t *bd_addr) FFr)

8 | tls_bt status_ttls bt av_src_deinit(void) ST souce THBE( B RFFH)

9 | tls_bt status_ttls_btrc_init(tls_btrc_callback_t callback) | #1%&4k AVRC Ih&E

10 | tls_bt_status_ttls_btrc_get_play status_rsp( K% GetPlayStatus B910
tls_btrc_play status_t play_status, N, IEEM B HBBURE,
uint32_t song_len, A B B 8) & B S E M AYEE
uint32_t song_pos) B

11 | tls_bt_status_t REIHATHENTRER

tls_btrc_get_element_attr_rsp(

uint8_t num_attr,
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&V a

K e 18 ok LT

tls_btrc_element_attr_val_t *p_attrs)

12 | tls_bt_status_t tls_btrc_register_notification_rsp( MBS, FHE
tls_btrc_event_id_t event_id, o] AR IR BRI S4B
tls_btrc_notification_type_ttype,
tls_btrc_register_notification_t *p_param)

13 | tls_bt_status_t tls_btrc_set_volume(uint8_t volume) IRENFENEE, T2%

EEA%HE[0~127]

14 | tls_bt_status_t tls_btrc_deinit(void) 7E58 AVRC I g€

15 | tls_bt_status_t ST AVRC Ctrl IhgE
tls_btrc_ctrl init(tls_btrc_ctrl callback_t callback)

16 | tls_bt_status_ttls_btrc_ctrl_send_passthrough_cmd( @ souce il & 3X BEARBY IR 4
tls_bt addr t *bd_addr, uint8 t key code, uint8 t | {§&
key_ state);

17 | tls_bt_status_t ERERENEESH
tls_btrc_ctrl_change player_app_setting(
tls_bt addr_t *bd_addr,
uint8 t num_attrib, uint8_t *attrib_ids, uint8_t
*attrib_vals)

18 | tls_bt_status_t RXEEBNEERESHIN
tls_btrc_ctrl_set volume_rsp( Rz
tls_bt addr_t *bd_addr, uint8_t abs_vol, uint8_t label)

19 | tls_bt_status_t BERESETHENE, &
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K e 18 ok LT

tls_btrc_ctrl_volume_change_notification_rsp(

tls_bt_addr_t *bd_addr,

tls_btrc_notification_type_t rsp_type,

uint8_t abs_vol, uint8_t label)

S0 Rz

20

tls_bt_status_t tls_btrc_ctrl_deinit(void);

T8 avre ctrl ThaE

345 ERBEFRIZBIF
R4 0 F i UG APT $2 4t 7 Pt Hiih client % DhAERE [ o

tls_bt_hf client_stop_voice_recognition(void)

No | APl Z#R R

1. | tls_bt_status_ttls_bt_hf client_init( JEARFHERE hfp client ThEE
tls_bthf client_callback_t callback)

2. | tls_bt status_t BIZEZHMMEM (Audio
tls_bt_hf_client_connect(tls_bt_addr_t *bd_addr) Gateway) PERKIERE

3 | tls_bt_status_t W (2] 5 57 0 5 ) 5 B i 3
tls_bt_hf client_disconnect(tls_bt _addr_t *bd_addr)

4 | tls_bt_status_t BIERSE MM XM (Audio
tls_bt_hf client_connect_audio(tls_bt_addr_t *bd_addr) | Gateway) EiiEE

5 | tls_bt_status_t BRI EMM XM (Audio
tls_bt_hf client_disconnect_audio(tls_bt_addr _t Gateway) EHHUEE
*bd_addr)

6 | tls_bt_status_t FIEEZIRA
tls_bt_hf client_start voice_recognition(void)

7 | tls_bt_status_t {ZIEEEIRA
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tls bt addr_ t *bd_addr, uint8 t *p_data, uint16_t

length)

8 | tls_bt_status_ttls_bt_hf client_volume_control( 2% MIC =& speaker &
tls_bthf client_volume_type_t type, int volume) =

9 | tls_bt status_t tls_bt_hf_client_dial(const char | 385
*number)

10 | tls_bt_status_t tls_bt_hf _client_dial_memory(int | }k$T{IE EN E B S5
location)

11 | tls_bt_status_ttls_bt_hf client_handle_call_action( R TR B BRI A2 B I iy
tls_bthf client_call action_t action, int idx)

12 | tls_bt_status_t EiEBIEY &
tls_bt_hf client_query_current_calls(void)

13 | tls_bt_status_t ERHARIEE RN
tls_bt_hf client_query_current_operator_name(void)

14 | tls_bt_status_t FEITRNSBER
tls_bt_hf client _retrieve subscriber_info(void)

15 | tls_bt_status_ttls_bt_hf client_send_dtmf(char code) KIESHEERN dtmf &

16 | tls_bt_status_t BRERMLIAR BT
tls_bt_hf client_request_last_voice_tag_number(void) | 55

17 | tls_bt_status_ttls_bt_hf client_send_at_cmd( @ AudioGateway Kix4F
int cmd, int vall, int val2, const char *arg) EB AT 182

18 | tls_bt_status_ttls_bt_hf client_send_audio( [0 AutioGateway &iXiEE

#iE (RMROSSIRBE

SMARIRSEIN )
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IV BB EMET
19 | tls_bt_status_ttls_bt_hf client_deinit(void) FHBIREIE client haE
3.4.6 SPP

SPP %tF RFcomm HJ&: HiEE RS APL.

tls_bt spp_start _server(wm_spp_sec_t

sec_mask,tls_spp_role t role,uint8 t local scn,const

char * name)

No | API &FR iR

1. | tls_bt_status_t AR spp EIF#EOINEE
tls_bt spp_init(tls_bt_spp_callback_t callback)

2. | tls_bt_status_ttls_bt_spp_deinit() 34 SPP EIAEDO

3 | tls_bt_status_ttls_bt_spp_enable(void) {EBE SPP If14E

4 | tls_bt_status_ttls_bt_spp_disable(void) {=1EF SPP IhgE

5 | tls_bt_spp_start_discovery( RHE MAC # b0 uuid &18
tls_bt_addr_t* bd_addr, tls_bt_uuid_t *uuid) EFHNIRE

6 | tls_bt_status_t Bl SPP BI%E#E, H cient
tls_bt_spp_connect( A&,
wm_spp_sec_t sec_mask,
tls_spp_role_trole,
uint8_t remote_scn,
tls_bt_addr_t* bd_addr)

7 | tls_bt_status_ttls_bt_spp_disconnect(uint32_t handle) | WrFF[E Server MY ERE

8 | tls_bt_status_t 251 SPP server
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9 | tls_bt_status_ttls_bt_spp_write(uint32_t handle, uint8_t | ##E & 1X K21

*p_data, uint16_t length)

3.5 IAZFHEEN WiFi BC API
LA S wm_ble_server
_wifi_cfg _wifi_prof =
BLE wififRiR AL M Rz A 55 R El 7~
BLE HRIEEBE M , fEA BLE server W— P MEANE, EXAZAB W ERA,
Wm_ble_server wifi_prof 7& 8 service I Rt , Bl ¥ B &9 % @& & B

wm_ble_server_wifi_cfg £ B BB HMGEIE . XHENEREBEEMNALES RRE

BMERIRMTR, BEEXEAEMBWWL.

XERS> API XS EIER, 0T

No | APl &R iR

I 1 tis_bt_status._t BITEFRSE, ZEHSK
tls_bt_enable( IR fEBEE A MYNERN IR HI 25
tls_bt_host_callback_t *scb, MY,

tls_bt_hci_if t*uart,

tls_bt log level tlog level)

2 | tls_wifi_set oneshot_flag(flag) B /s LB M
flag 0: closed oneshot R 1, EEMAINE, BLE
1: UDP (broadcast+multicast) HE M service S EHEIE
2: AP+socket H, XA, mFEHRE
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IV EBREERET

3: AP+WEBSERVER

4: BT

BB XRIE AL AP BRTT,
2, MEMEY, AFPTLAE

RECE

2 31 BIFRFEHER

351 HEBERIERAXER

I
- - R & _ —:<——WM BLE_SE_REGISTER_EVT— — —
Li—l I

l—wm bt_wifi_cfg_ |n|t—>4—wm_wifi_prof_init—’:—wm_ble_server_register_server—bl—tls bIe_server_app_register—N

WNM_BLE_SERVER
I

GATT_API
I

tls_ble_server_add_servic
< — — \WM_BLE_SE_CREATE_EVT — —

LY __

tls_ble_server_add_characteristic >
1

:é —————————————— JI<— ~WM_BLE_SE_ADD_CHAR_EVT- — JI

tls_ble_server_add_descri ptor%I
| |

K- ————— = —0<-WM_BLE_SE_AD D_CHAR_DESCR_EVT -
| |

Hhr 4, r
———wm_wifi_prof_send_msg——P>

I(——wm_ble_wifi_cfg_wn‘te_cb—‘:< ——————————————— F—————————————
|

tIs ble_server_start serwceﬁl

|
@ ———————————— L - ——————- ﬁ—— ~WM_BLE_SE_START_EVT- — — —|
: : tls_ble_set_adv_data : :
| | | |
K- —————— === s S —& — -WM_BLE_SE_CONNECT_EVT — — |
| | |

——wm_bt_wifi_cfg_deinit—p

Delete service

I —
*
[

——————— 1<~ — ~WM_BLE_SE_START_EVT- — —

A ___ NY__1_

T—wm_ble_server_u'nregister_: server—>|—tls ble_server_app_unregister—9
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352 RARERY

APP

=
OO
(=3
(=

L) 4%

N

D 2 AR
3. TR

4. BT CRIEAED

5. AEATHRT R EIFREHD

6. RILACEAE R

7. IR A1 E B 5 R

I W Y Y __7F_

————le > _____l__Y_____ ¥ ________l___

35.3 HHENECM Service
Service EX.:
Service uuid: 0x1824
$54F{E uuid: Ox2ABC  Write & Indication

BEERAR uuid: 2902

Write: BleWiFi (=L APP -> W800) Characteristic UUID: 0x2ABC
Indication: BleWiFi (W800 -> FHl APP) Characteristic UUID: 0x2ABC

3.6 APXMECHIE X service

2% wm_ble_server_demo_prof.c ;xl, HINEENXH service,

4 API fER R

W800 IEFINREM /G, AR AMEREN MR AP BECGAEREST, tTASZMT A,
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4.1 BEFRFAFEE (BH)

FE 1, & tls_bt_entry()RE P EBITHIEFINEE, XABETFRAFA demo_bt_destroy;
void tis_bt_entry

{
demc bt _enable(); //tum en blustooth system;
}
voia tis_bt_exit:
{
Heme bt_destrow!(); //tum off bluetooth system;
}

SR2, BANEITAMINGE, MTEERSSWER, APFNECHNAER;

voia app_adapter_state_changed_callback 1z vt scz=c= © status)
{

tls_bt_property_t bip;

tls_bt host_mag t mag;

mag.-adapter state change.status = statua;

TLS_BET APPL_TRACE DEBUG|("adapter status = %s\r\n", status==WM_BT_STATE_ON?"bt_state on":"bt_state_off");

bt adapter state = atatus;
#if (TL5S_CONFIG _EBLE == CFGC_ON)
if{status == WM_BT_STATE_ON)

{
TL5_BT APPL TRACE VERBOSE("init base application\r‘n");

/ * those funtions should be called basiclly®/
wm_ble dm initi};

wm_ble client init();

wm_ble server init();

/[ at here , user run their own applications;
/[ application_run();

lelse
{
TLS5_BT_APPL TRACE VERBOSE ("deinit base applicationi\r\n");
wm_ble dm deiniti(});
wm_ble client deiniti);
wm_ble server deiniti);

/[ here, user may free their application;

/[ application_stop();
}

#endif

4.2 FNMiatT (IBH) =R server

F 41 ThHRB 2 tricffEL, EA wm_ble_server_api_demo_init();

£ 41 TSR 2 FriclUEL, BE wm_ble_server_api_demo_deinit(); REE
FHRHINGE, SEBRFRFRLEN, BERK, SR, BFRAEETH, AP EILURE
R H B CHNARRF.

4.3 FNiatT (IBE) =¥ client

FA41 ThESE 2 FricIEL, BH wm_ble_client_api_demo_init();
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F 41 TS E 2 R EL, B wm_ble client_api_demo_deinit(); NARERE
FRHINGE, SEBFRABRLN, BHEN. A4, BFRATIETH, Bl ARER
BREEHCHNARER.

4.4 ¥IEE KIEE

BRE demo 1k, $BE4T 4.2 server demo #1 4.3 client demo. ILEF, Server i

LAENE client HEERE, BFENTHR:

[semer
fERels F I wiEEr )

! ¥
I [
I [
[demo_bt_enable] : [demo_bt_enable] :
I [
' [

MRS : 0x1910 fERea

[tlsfblefserverfald d_service ]
[tlsibleiserveriald d_characteristic ]
[t Isfbleiserveria]d d_descriptor]

fEfe 4% J

[tls_ble_scan]

[tIs_bIe_set_adlv_data] 178
[tls_ble_adv] : BIREE: |
g [tls ble client cgnnect]
| |
| |
| |
I 1
: 30T, ffiRE
|< fERER IS [tls_ble_client_register_for_notification]
L - ____ [tls_ble clientwlite characteristic]
| S S
| |
| |
| |
TERRIE fL BRI
[ |
[tIs_bIe_server_s&and_lndlcatlon] < ———— | [ble_client deme_api_notify_callback]
I f
| |
| |
| I
Service 1D:1902 I
[Characteristic 0x2B11,GATT_CHAR_PROP_BIT_WRITE] Server
[Characteristic 0x2B10,GATT_CHAR_PROP_BIT_INDICATE] . e
[Descriptor 0x2902] serwceiﬁwb
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45 ZiEZEINEE
W800 BFRFAENDPRIEE, HRSIIFEE 7 MMERE ., ZIWENRAEENT:
1, 251517 7 1 BLE server %%, BEEERASN 4.2
2, iT1T 1 NS IEEINRER BLE client, BEBEER SN 4.4
LEBY, client SR AL, EERINEE, EEEEMNI 7 1 BLE server,

EE: RTEHEEMMERE, Client iKAEERN, ERSHUAERUTER:

4.6 UART iE{1&IN8E

ETF BLE server #] BLE client 98UEE %, I 7T UART BiB(EINEE, iZINBERIRFAI

REMT:

1,Server i, XA UARTT,EIAEM (115200-8-N-1) i&fE: # 4.1 EFHRICLER

tls_ble_uart_init(BLE_UART_SERVER_MODE, 0x01, NULL);

2,Client i, 3F UART1,ZAEME (115200-8-N-1) &g : £ 4.1 EWHRcLEA

tls_ble_uart_init(BLE_UART_CLIENT_MODE, 0x01, NULL);

BEfE, server inFFial #&, client inFAfHERE server, EEBEERIE, BFT

PAUEIS UARTT #ITHURER,

4.7 ANFAET &

HB 1,7z tls_bt_entry() R DiERITHIEFINEE, XAEFRAFA demo_bt_destroy;
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woid ﬂs_bl_entl'y L]

{
demo bt _enable(); //tum en blustooth system;
}
woid tis_bt_exit:
{
Heme bt destroy(); //tumn off bluetooth system;
1

SR 2, BFDEITAANE, WTEERKSEER, BRPEARAAE BRH

demo_ble adv(1); //a]&EE 1%

voida app_adapter_state_changed_callback 1 vt _stzte © status)
{

tls_bt_host _msg_t msg;
mag.adapter_state_change.status = statuas;
TLS_BT APPL TRACE DEBUG{"adapter status = %s\r\n", status==WM_BT_STATE CN?"bt_state_on":"bt_state off");

bt adapter state = atatus;

$if (TLS_CONFIZ BLE == CFC_ON)
if(status == WM_BT_STATE_ON)
{

TLS_BT_APPL_TRACE VERBOSE ("init base applicationir\a");
[/ * those funtions should be called basiclly*/

wm ble dm init{);

wm_ble client init();

wm_ble server init();

//at here , user run their own applications;|
[/ application_runi);
demo_ble adv(l);
lelze
{
TL5 BT APPL TRACE VERBOSE ("deinit base application\r\n");
wm_ble dm deiniti);
wm ble client deinit();
wm_ble server deinit();

[/ here, user may free their application;
[/ application_stop();
demo_ble_gdv{ﬂ);

}

$endif

#if (TLS_CONFIG_BR _EDR == CFZ_ON)

/ *class bluetooth application will be enabled by user®/
$endif

J *Notify at level application, if registered®/f
ifitls bt host_callback at ptr)
{
tls bt _host_callback at_ptr (WM_BT_ADAPTER_STATE_CHE_EVI, smsg);
}

} 7 end app_adapter_state_changed_callback 7
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471 BN BEUERE
static void Dle_server_adv_enable_cb uincz « triger ia)
tla ble advitrue):;

}
=catic woida Dle_server_cfg_and_enable_adv .

{
tls_ble dm adv data_t data;
uint8 t adv datal] = {0x0C, Ox07, 0200, O0xl10}:
memset {&data, 0, sizecfidatal);
data.set_scan rap = false;
data.include name = true;
data.manufacturer len = 4;
memcpy (data.manufacturer data, adv_data, 4);
[/ *configure the user specific data, 0xFF field*/
tla ble aet adv datai{&data);
[/ *enable advertizement®/
tls dm evt triger(0, ble server_ adv enahle ch);
}

472 RBRFBEX BHIERE
scztic void bDle_server_adv_enable_cbiuintz © triger ia

tla_ble adwvitrue);
¥
stzzic voia ble_server_cfg_and_enable_adv

{
tls_kle dm adv datz t data;

uintd_t adv_datal] = {0x03, Ox03, *R" , 'B'}; & ~ & =2 # ¥ ~ # & F & &
memset (&data, 0, sizecfidata));

data.set_scan rsp = fzlse;

data.pure_datz = true; ME 2 F 2 E 2 A E S EEEFE; FEHE F adedsts
data.manufacturer_len =4; W& ~ & = # F ~ #F & F HF £ F

memcpy (data manufacturer data, adwv data, 4);

[/ *configure the user specific data®/
tla ble set adv datalsdatal;

[ *enable advertisement™/
tls_dm evt trigeri0, ble server adv enable cb);

4.8 ANFRAHE

F] 1, 7E tls_bt_entry()RE D EAITHIEFINEE, XA EF R4 E A demo_bt_destroy;

woid tiS_bt_entry
{

}

woid tS_bt_exit:
{

}

SR 2, BFNEITHMINGE, NTEERGSHER, BREBFEAMRKE

demo_bt_enablel); //tum on blueteoth system;

Heme bt destroy(); //tum off bluetooth system;
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woid app_adapter_state_changed_callback ti= bc =t=t= ¢ status)

{
tls_bt host_msg t mag;
mag.adapter state_change.status = status;
TLS_BT APPL TRACE DEBUG("adapter status = %3\r\n", status==wWM_ET_STATE_ON?"bt_ state_on":"bt_state off");

bt_adapter_state = atabus;

$if (TLS_CONFIG_BLE == CFC_ON)
if(status == WM_BT_STATE_ON)
{

TL5 BT APPL TRACE VERBOSE ("init base appliecation\r\n"};
/ * those funticns should be called basiclly®/

wm_ble dm init();

wm_ble client init():

wm_ble server init();

//at here , user run their own applicaticns;
J /application_run();
demo_ble acanil);
lelse
{
TLS_BT APPL TRACE VERBOSE ("deinit base applicationi\rzin");
wm_ble dm deinit();
wm_ble client deinit({);
wm_ble server deimit();

/' here, user may free their application;
// application_stop();
demo _ble acani(l);

H

#endif

#if (TLS_COWFIG_ER_EDR == CFG_CH)

[ *class bluetooth application will be enabled by user®/
H$endif

[ *Maotify at level application, if registered®/
if({tle bt host callback at ptr)
tle bt host callback at ptr (WM_ET_ADATTER STATE_CHE EVI, &msg);

} 7 end app_adapter_state_changed_callback 7
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VA A R0

GEAS

static void demo_ble_scan_report_Cb(tls_ble_dm_evt:_r. event, tls_ble_dm msg_t *p_data)

if((event

I= WM BLE_DM_SCAN_RES_EVI) && (event |= WM _BLE_DM SCAN RES_CMEL_EVT)) return;

gdefine BLE SCAN RESULT_LEH 25&
int len = 0, i= 0;

char *buf;
buf = tls_mem alloc(BLE_SCAN RESULT_LEN);
if (!buf)
{
return;
}

gwitch (event)

{

case WM_ELE_DM SCAN RES_EVI:

if (buf)

1

}

tls_bkle dm scan_res_msg_ t *mag = (tls_ble_dm scan_res_mag_t *)&ip_data->dm scan result;
uf walid len;
uf device name[&4] = {0};

memset (buf, 0, BLE_SCAN RESULT_LEMN);
memset (device_name, 0, sizeofldevice_name));
valid len = get wvalid adv length and name (msg->value, dewvice name);
ifiwalid len > &2)
{
S printf("£##warning(%d) £ ££\r\n", valid_len);
walid len = &Z;
I
len = sprintfibuf, "%0ZHS0ZHS0ZH®0ZHS0ZHS0ZH 3%d4,",
mag-*address[0], msg-*address[l], msg-raddress[Z],
msg-raddress[3], msg-raddress[4], msg-raddress[5], msg-rrssil;
ifi{device_name[0] != 0x00}
{
len += sprintfibuf +len, "W\"%3\",", device_name);
lelse

len += sprintf{buft+len, "W"\W",");

for (i = 0; i < wvalid len; i++)
len += sprintfibuf + len, "%0ZX"™, mag-*value[il);
len += sprintfi{buf + len, "h\rwn");

buf[lent++] = "\0';
printf("%s\r\n", buf);

break;
case WM_BLE_ DM SCAN RES_CMPL_EVT:

{

}

tls_ble dm scan res_cmpl mag t *mag = (tls_ble_dm scan_res_cmpl _msg t *)&p data->dm scan result_cmpl;

printf ("scan ended, Tret=&dhrin" . msg—)-num_;espcnsesj B
bt adapter scaning = 0;

break;
default:

break;

} 7 end switch event 7 |

tla_mem free(buf);

1 ? end demo_ble_scan_report_cb ?

tls_bt_status_t dem °_D|e_scﬂn {bool atart)

{

tls_bt status_t reb;

if (start)

il

ret

tls_ble scan(TRUE);

ifret == TL3_BT_STATUS_SUCCESS)

{

t

else

{

ret

ifiret

{

}

return ret:;

bt_adapter scaning = 1;
ret = wm ble register veport_evt(WM BLE DM SCAN RES EVT|WM BLE DM SCAN RES CMPL EVI, demo ble scan report_cb);

tls_ble scan(FALSE);

= TLS_BT_STATUS_SUCCESS)

[/ wait scan stop;
while (bt_adapter_ scaning)

}

tls oa time delay(500);

[/ unregister the callback
ret = wm ble deregister veport evt(WM BLE DM SCAN RES EVT |WM_BLE DM SCAN RES CMPL_EVI, demo ble scan report cb);

b7 end demo_ble_scan ?
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4.9 ERSTHE &/

HR]1, 1 tls_bt_entry()REPIE BT INEE, XAKETFRSEA demo_bt_destroy;

void ﬂs_bt_entry Ly
{

}

demc bt _enable(); //tum en blustooth system;

voia tis_bt_exit:

Hemo_bt_destrow(): //tumn off blustooth system;

RSN Slave WU TH Master BT, TEARMIBERS 3T AR, ;

49.1 &F Slave ERHIEES

H$B 2, &TF Slave ERXT, &M 4.2, 1517 Bleserver B9 demo =, 1B17/F, FH
imAREAM. ERRE, ERANE, ERENLT Slave #10, FHMLT Master 12
. 2 wm_ble_server_api.c:

static wveid ble_sewer_connection_(:b-:int. conn _id, int server if, int comnnected, tls bt _addr t *bda)
{

g cann id = conn_ id;
memcpy (&g addr, bda, sizecfitls_bt_addr t));

TLS_BT APPL TRACE API("%s3 , connected=%d\r\n"™, _ FUNCIION , connected);

if (connected)

{
[/ *Update connection parameter 5= timeout, if you need */
[ [tls_ble_conn_parameter_update(bda, 16, 32, 0, 300);
/[ connected with smart phone already;|

}

else

{

}
i

4911 HBEIE

g cann id = -1;

SR 3, (IR REMAIASIFATIERN &,

B demo_ble_adv(2); // AuliEZEHBAEEHR 2
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K e 18 ok LT

F A
int demo_ble_ﬂdv-:uinta_t type)
TLS_BT_APPL_TRACE VEREOSE ("demo_ble_asdv=%d\r\n", type);
if (type)
{
tls kle dm adv data t data;
uintg_t adv_datal] = {
0x05, 0x03, 'R', 'E', '1', 's',
ox02, Ox01, 0x05,
Ox03, 0xl15, Oxel, Ox03};
memset (&data, 0, sizeofi(data));
data.set_secan_rap = false;
data_pure_data = true; /{ enly manufacture dats is inclucdad in the advertisement paylosd
data.manufacturer_len = 13; // configure paylead length;

memcpy (data.manufacturer_data, adv_data, 13);//cepy paylead ;
tls_ble set adv datalsdata); /Sconfigure sdvertisement dats;

uint®_t sean resp datal] = {0x05, 0x03 'A' 'B' 'CT,'D"};

memset (&data, 0, sizeofi(data));

data.set_scan rsp = true;

data.pure_data = true; /fenly manufacture data is inclucded in the scan response paylead
data.manufacturer_len = &; /{ configure paylead length;

memcpy (data.manufacturer_data, scan_ resp_data, §) £/ copy paylead ;
':.1 8_ble_set_adv_datalsdata); /fconfigure sdvertisement dats;

tls _kle dm adv_param t adv param;

ifltype = 1)

{

ox40; ffinterval min;
Oxel; ffinterval max;

adv_param.adv_int_min
ady_param.adv_int max

lelze

{
adv_param.adv_int min
adv_param.adv_int_max

oxke; [Sinterval max;

}
adv_param.dir_addr = NULL; // directed address NULL;
tla ble zet adv param|fadv_param); /# cenfigure advertisement parameters;

[ *enable advertizement®/
tlas dm evt triger(type, ble_adv enable cb);
} ? endif type ? else

{
t

return TLS_BT_STATUS_SUCCESS;
} ? end demo_ble_adv ?

tla ble adwv(0);

49.12 HFEHEE

SR 42N 4.4, BEERBEAFEME APIBIT,

demo_ble _scan(1);

49.2 4F Master R THIEES

£ 4.3 FHIETT demo client 1&g, client @ server & 37iEE
1) TTE#EERME;

2) OIRIEARTLEEN BRI

51
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=R



W Winner Micro
S\ BBIERET

5.1 T55F AT 125 5AR

B AT 50l LURHIBETF R R, BT AT 538070 4 2, 4. =688 FRES
EFNMAENEFIS S, MRS AREERTNBRR, WS D AREEREST

NIETNEE (ZERERESTNRAE) .

B2 AT B PHES NN

%5 aX

CTRL CONTROLLER
BLESC BLE SERVICE
BLESV BLE SERVER
BLEC BLE CLIENT
POW POWER

STS STATUS

DES DESTORY
PRM PARAM

FLT FILTER

cT CREATE

CH CHARACTERISTIC
STT START

STP STOP

DEL DELETE
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IV BB
DIS DISCONNECT
SND SEND
IND INDICATION
CONN CONNECT
NTY NOTIFICATION
ACC ACCESS
TEST TESTMODE
EN ENABLE
GS GETSTATUS
TPS TXPOWERSET
TPG TXPOWERGET

5.2 IEF &% AT 15

5211 AT+BTEN

=X (AsCll) :

AT+BTEN=<uart_no>,<log_level><CR>

+0K=<status>,<adapter_status><CR><LF><CR><LF>

2

uart_no: BOXS|S, EXWTF:

B
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iBE:

1 uartl BEIMRARSZF UARTI
Log_level: BEBMEBEFR, EXUMT:
=] a2 X
0 % log fid
1 B error 3189 log
2 i warn 318 log
3 W api 5189 log
4 Hi event k5187 log
5 &t debug 389 log
6 i verbose 23189 log
status: 5L
& a2 X
0 oAl
Others>1 PN
adapter_status: E<IHM SR
B a2 X
T BH2RIBT
0 EHZMELE
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5.2.1.2 AT+BTDES
IngE:
FIEHFHETRS,

BxX (AsCl) :

AT+BTDES<CR>

+0K=<status>,<adapter_status><CR><LF><CR><LF>

2%

W
O

r;E

20 BTEN S50

\

5.3 BAFENIMAL AT 5L

53.1.1 AT+BTCFGHOST
TgE:
M F BRI EFHER ENTNUE, ERBHENINGRZFI, BAREBIEHIEE
NG
%X (AsCl) :

AT+BTCFGHOST=[cmd]<CR>

+0OK<CR><LF><CR><LF>

2%

cmd: ENIMUERFITS, EXWNT:

(= a2 X
0 FIEFEHEN TN
1 NI FH BN EN N
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5.4 BAZFIRHI23MNAR AT 155

54.1.1 AT+BTCTRLEN
Ike:

IR H B BN H /MU
Bz (ASCI) :

AT+BTCTRLEN=<uart_no>,<log_level><CR>

+0OK<CR><LF><CR><LF>

2%

uart_no: EOR3|5, EXWT:

/= a X

1 uartl, BREIRARZHF UART1

Log_level: BEMHEZER, EXWT:

=] a X
0 % log Bt
1 HH error 3189 log

5.4.1.2 AT+BTCTRLDES
IngE:
{Z1EFF IR I 2R AR
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B (Ascl) :

AT+BTCTRLDES<CR>

+0OK<CR><LF><CR><LF>

2%

%O

5.4.1.3 AT+BTCTRLGS
TgE:

IREURFIRES
B (ASCH) :

AT+BTCTRLGS<CR>

+0K=<status><CR><LF><CR><LF>

2%

status: ZHEIRT, BREBIEXWT:

TLS_BT_CTRL_IDLE = (1<<0),
TLS_BT_CTRL_ENABLED = (1<<1),
TLS_BT_CTRL_SLEEPING = (1<<2),
TLS_BT_CTRL_BLE_ROLE_MASTER = (1<<3),
TLS_BT_CTRL_BLE_ROLE_SLAVE = (1<<4),
TLS_BT_CTRL_BLE_ROLE_END = (1<<5),
TLS_BT_CTRL_BLE_STATE_IDLE = (1<<6),

TLS_BT_CTRL_BLE_STATE_ADVERTISING = (1<<7),
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TLS_BT_CTRL_BLE_STATE_SCANNING=  (1<<8),
TLS_BT_CTRL_BLE_STATE_INITIATING=  (1<<9),
TLS_BT_CTRL_BLE_STATE_STOPPING =  (1<<10),
TLS_BT_CTRL_BLE_STATE_TESTING=  (1<<11),

54.1.4 AT+BTSLEEP
Ike:

REZHBRZ R sleep B, HBIRANEARSFF
B3 (ASCl) :

AT+BTSLEEP=<cmd><CR>

+0OK<CR><LF><CR><LF>

2%

cmd: #E#HlRS, EXWT:

B BaX
0 £ IE g # A\sleep
1 TR HIZFH Nsleep

5.4.1.5 AT+BLETPS
INEE:
BCE BLE B EXB T RXINKR, HFIMARZFRANREZE

B (ASCll) :

AT+BLETPS=<type>,<level><CR>
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+0OK<CR><LF><CR><LF>

2%

type: blezk®!, EXMT:

=] aX

0 FEREREhandle
1 FEERERhandle
2 FEREREhandle
3 FEREREhandle
4 FEREREhandle
5 FEREREhandle
6 FEREREhandle
7 FEREREhandle
8 K REMERZhandle
9 I #&

10 it

11 BIATN =

level: IhXRZES|{E,

B 2 X dBm
1 1
2 4
3 7
4 10
5 13
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5.4.1.6 AT+BLETPG
INgE:
JREX BLE $FE2E , HEIARA R SZIFEIATIRIREN

BxX (AsCl) :

AT+BLETPG=?<type><CR>

+0OK=<level><CR><LF><CR><LF>

2%

type: ble®, EXWT:

=] aX

0 K REMERZhandle
1 KM ERhandle
2 KsEMERhandle
3 FFERZEREhandle
4 KsREMEhandle
5 KsREMEZhandle
6 FFERZEREhandle
U K REMERZhandle
8 K REMERZhandle
9 I

10 it

11 BIATN =

level: IR ZEGMEH. S0 4.4.1.5
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IV EREERAET

5.4.1.7 AT+BTTXPOW
INgE:
RE/BEERIXINERRG|,

B3 (ASCl) :

AT+BTTXPOW=[?]<min>,<max><CR>

+0K=<min>,<max><CR><LF><CR><LF>

24
min: NRE/ME, RNBERT, FRENNRA1DBM, EXIEMLSEKA3dD,

max: WREXE, RRKBENS RRRAPEREN13dBmM, BRF/NFKA3dbD,

5.4.1.8 AT+BTSCOPATH
INEE:
IE%E sco SERMHER, HARAEARLIF

&= (ASCIl) :

AT+BTSCOPATH=[?]<path><CR>

+0OK<CR><LF><CR><LF>

2%

path: BHIEERE, EXWT:

(=] aX

0 PCM over HCM
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1 Internal Interface

5.4.1.9 AT+BTTEST
INgE:
REBEFIHEL,

g (AsCll) :

AT+BTTEST=<mode><CR>

+0OK<CR><LF><CR><LF>

2%

mode: MWIXERX, EXWMT:

(=] aX
0 BB IR AR
1 N B ZFMIHAR T

55 BFNAE AT i5<

BIFNAESNIZEEIE . BLE server ] BLE client =&34,
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IV EREERAET

551 REFEEATES
55.1.1 AT+BLEADV
Iige:

#21% BLE B REFE L,
B (Ascn) :

AT+BLEADV=<mode><CR>

+0OK<CR><LF><CR><LF>

2%

mode: EHIEN, EXMT:

=l aX
0 {S1EBLES 3%
1 JBEhBLES &

5.5.1.2 AT+BLEADATA
IgE: BCE BLE RS,
&3 (ASCll) :

AT+BLEADATA=<data><CR>

+0OK<CR><LF><CR><LF>

2

data: AR, NHEXEN, RRAKER 62 MFH, BT 16 #E 31 21,

B0, B BHUEEA 0x02 0x01 0x06 0x03 0x09 0x31 032,
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NigEESH: AT+BLEADATA=02010603093132

BURTBEIERAEN, 2L core specification iR,

[ B I 00 R 3838 (315 F5)

- Advertising or Scan Response data (31 Octets) -
BYEES T R AR
ignificant part Non-significant part
-¢ = > < o =3
AD Structure 1 AD Structure 2 ... |AD Structure 'N 000...000b

-~ —
-
—
-~—
-
-
-~ -
-
—
-~ —
—
-—
-~ —

| BT S REBENMAD Streuture8 5% -

1 octet Lengthoctets TS~
=1 & AD Streuturefy i HER 2
Length Data Length | AD Type|AD Data.
: | Core_va.2 P20814911#ik 7 /- $i#0$3
'nodets Length - n octets LRIV S LR
AD Type AD Data

5.5.1.3 AT+BLEAPRM
IgE: BCE BLE JiE3%0,
&3 (AsCll) :

AT+BLEAPRM=<adv_int_min>,<adv_int_max>,<adv_type>,<own_addr_type>,<ch

annel_map>,[adv_filter_policy],[peer_addr_type],[peer_addr]<CR>

+0K=<adv_int_min>,<adv_int_max>,<adv_type>,<own_addr_type>,<channel_m

ap>,<adv_filter_policy>,<peer_addr_type>,<peer_addr><CR><LF><CR><LF>

B8¥:
adv_int_min: &/ #&ER, BUESEE: 0x0020 ~ 0x4000, TR HEEBREKRT

FT 384, BUESEE: 0Xa0~0x4000

adv_int_max: &K/ #EiER, BYESERE: 0x0020 ~0x4000, FEY/ BEEELXT
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£F 3 0, BUESEE: 0Xa0~0x4000

adv_int_min # adv_int_ max &EE 16 ##It&=, W 10,FF &

adv_type: [ #EER, EXWTF:

=] aX

1 ADV_TYPE_INDTJH3# ol EZIEE R &

2 ADV_TYPE_DIRECT_IND_HIGHTEEREE M 1%

3 ADV_TYPE_SCAN_INDEJHH# A TEZNIEE R 7%
4 ADV_TYPE_NONCONN_INDARTEZEARTJHAEIEEQ &
5 ADV_TYPE_DIRECT IND_LOW [ iEHEE & E [ 1%

own_addr_type: BLEMitEEE, EMINT: (ZERWMERREprivacyBHERDN

H7e, ATIESEUAEAEZE0RNT)

B BaX
0 BLE_ADDR_TYPE_PUBLIC
1 BLE_ADDR_TYPE_RANDOM

channel_map: J#E&, EXWT:

(=1 aX
1 ADV_CHNL_37
2 ADV_CHNL_38
4 ADV_CHNL_39
7 ADV_CHNL_ALL
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adv_filter_policy: €28, EXWT:

(=] aX
0 ADV_FILTER_ALLOW_SCAN_ANY_CON_ANY
1 ADV_FILTER_ALLOW_SCAN_WLST_CON_ANY
2 ADV_FILTER_ALLOW_SCAN_ANY_CON_WLST
3 ADV_FILTER_ALLOW_SCAN_WLST_CON_WLST

peer_addr_type: X¥/FBLE bR, EXWNT:

18 aX
0 PUBLIC
1 RANDOM

peer_addr: XJ77 BLE #iit,
5.5.1.4 AT+BLESCPRM
IgE:

ECE BLE HiESH.

&= (ASCll) :

AT+BLESCPRM=<window> <interval>,<scan_mode><CR>

+0OK<CR><LF><CR><LF>

2.
windows: H##EE O, [0x0004, 0x4000]EE16#4IH&=, 010,FF&E

interval: H3#EPE. [0x0004, 0x4000]
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scan_mode: A AR, [0,1] WEAH, EHAH

intervalByBEN KA FZEFwindows, Hinterval&Fwindowsht, ELkin%|EE52&40

THERTS, A#ME0—ELTITARS,

5.5.1.5 AT+BLESCFLT
INgE:
EERETIESH,

g (AsCll) :

AT+BLESCFLT=<filter><CR>

+0OK<CR><LF><CR><LF>

2%
filter: TS, BEEHARH,

AR RESEAX,

55.1.6 AT+BLESCAN
IgE:

BEEE R,
%3 (AsSCll) :

AT+BLESCAN=<mode><CR>

+0OK<CR><LF><CR><LF>

2

mode: BEERL, EXWT:
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. FEk % 4 1l FE

(=] aX
0 (EAIEEE
T ShESE

AME RN TEFR:

5.5.1.7 AT+&BTNAME

INEE
BREBEFTZWNR,
= (ASCII)

AT+&BTNAME=[!]<name><CR>
+0K,<name><CR><LF><CR><LF> {72 Z flash BiR[g

+0K,<CR><LF><CR><LF> A{®7F flash BiR[E]

Name IEZF&Z#R, ASCI 8, BAEKE 16 21,

55.1.8 AT+&BTNAME
e

IRENEESF B R
%=X (ASCI)

AT+&BTNAME
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+0K,<name><CR><LF><CR><LF>

SH:

Name IEZF&#R, ASCI B, RAKE 18 &1,

55.1.9 AT+ BLESSCM
INge:
{5 BLE E4 ESERM,

&= (ASCI) :

AT+ BLESSCM=CH

+0K
S
CH BEXA:
=] aX
1 BE37EERME
2 IEE38IEE R
4 fEE39EELM
7 BKSR, 7£37. 38. 39KKIAH (BRA)

55.1.10 AT+BTSCM
Difi:

M BB A G o PR AT B R IR
&3 (AsCll) :

AT+ BTSCM=MODE

+0K

SH:
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CH EX:
=1 aX
0 AT
1 EEAT R
2 o TR
7 BKSR, 7£37. 38. 39X (BIN)

5.5.2 BLE server AT 1§&
AEFBHHRT AR AT 5L B 567 BLE server, JMMEHT—K AT #5S 6812 — demo
server BIEERN AT+BLEDS=1/0, 1 FREIEE, 0 BRFHE, TR EIZES server 0 4.2

EH AL demo server 248EH.

5.5.2.1 AT+BLECTSV
INEE:
Bl server,

g (AsCll) :

AT+BLECTSV=<uuid><CR>

+0K=<status><server_if><CR><LF><CR><LF>

2
uuid: E—id, XFE¥,
status: EIHITER, 0ATh. HAth, iR,
server_if: serveriZE[%35|S,

EE: w800 &xE3¥F 7 1> gatt apps. X 7 MEIE server #l client, BRIDEIBRA:
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server ¥#5 3 1, client X5 4 1,

uuid EX : https://www.bluetooth.com/specifications/assigned-numbers/

5.5.2.2 AT+BLEADDSC
IngE:
@ server &INARS .

B3 (ASCl) :

AT+BLEADDSC=<server_if>,<inst_id>,<uuid>,<num_handles><CR>

+0K=<status><server_if><service_handle><CR><LF><CR><LF>

24

server_if: fliEserveriREREOS,

inst_id: BROIANMER1.

uuid: EARFBuuid,

num_handles: BHAERES.

service_handle:iZREEH G,

FE: w800 IFFZE L8 M service, SEETDS (uuidA0x1824 AwifileMER) ., BF
Ar]LAER b uuid,

¥FhandlestIEX : BFPEIE—1TRS, 7B—1handlelE. BFEHRM—

characteri B2 handle, BFP&HRM—NMERSBE— 1 handle,

5.5.2.3 AT+BLEADDCH

INEE:
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B AREAN0 characteristic {4,

B3 (ASCl) :

AT+BLEADDCH=<server_if>,<service_handle>,<uuid>,<prop>,<perm><CR>

+0K=<status><server_if><service_handle><char_handle><CR><LF><CR><LF>

2%
server_if: Bl#serveriREHZEOS,
service_handle: HMARSREINEMHE,
uuid: KE—id,
properties: MMZEFTAIEIAR, 16:HIK, SHEAKENIES.5.9.3,
permissions: EEEM, 16 FIE S MEMAEXES.5.9.3,
status: FEWITER, 0ATN, HAtt, i,
55.24 AT+BLEADESC
Ike:
6 R S5 A N IR E
&3 (Ascn) :

AT+BLEADESC=<server _if>,<service_handle>,<uuid>,<perm><CR>

+0K=<status><server_if><service_handle><desc_handle><CR><LF><CR><LF>

24
server_if: BliserveriREMNEOS,
service_handle: #HMAREIEEIHEIH,
uuid: LEH#IRBRSSBIuUid,

permissions: E5EM, 16 #FENS N EMKRE X{E4.5.5.3,
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status: IELXWATER, 0TI, Hfth, HiR.

desc_handle: iZ##R RSBV EIR,

55.25 AT+BLESTTSC
IgE:

BEHRS .
%3 (AsSCll) :

AT+BLESTTSC=<server_if>,<service_handle>,<tran_type><CR>

+0K=<status><server_if><service_handle><CR><LF><CR><LF>

24
server_if: gl&EserveriREINEOS,
service_handle: HNRSEIEEAIEIHE,
tran_type: BLEfEHIRE!, EINMEN2.

status: IEESLWITER, 0TI, EHAME, #HEiR.

5,5.2.6 AT+BLESTPSC
INE:
F1IEARSS

B (ASCll) :

AT+BLESTPSC=<server_if>,<service_handle><CR>
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+0K=<status><server_if><service_handle><CR><LF><CR><LF>

84:
server_if: gliEserveriREEOS,
service_handle: HMRSREINEHE,

status: IELWATER, 0TI, Hftt, HiR.

5.5.2.7 AT+BLEDELSC
INEE:
i BR AR 5% o

g (AsCll) :

AT+BLEDELSC=<server_if>,<service_handle><CR>

+0K=<status><server_if><service_handle><CR><LF><CR><LF>

B
server_if: tliEserveriRENZEOS,
service_handle: FHIRFZIRENEHE,

status: EESWITER, 0BT, EHAME, #HEiR.

5.5.2.8 AT+BLEDESSV

INeE:

44 demo server,

B (ASCll) :

AT+BLEDESSV=<server_if><CR>
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+0K=<status><server_if><CR><LF><CR><LF>

B84:
server_if: BIENEVREE.,

status: IELPATER, 0TI, Hftt, HiR.

5.5.2.9 AT+BLESCONN
INgE:
EHE client, ZMEEARALSF

g (AsCll) :

AT+BLESCONN=[!?]<server_if>,<addr><CR>

+0K=<conn_id><CR><LF><CR><LF>

84:
server_if: gl&EserveriBEINEOS,
addr: clientfy#EZFmacitsilt,

conn_id: &E%id,

5.5.2.10 AT+BLESVDIS
INE:
WTFFIEER client,

B (ASCll) :

AT+BLESVDIS=<server _if>,<addr>,<conn_id><CR>

+0K=<status><server_if><conn_indication><CR><LF><CR><LF>
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24:
server_if: BliEserveriREEOS,
addr: clientB#&Fmacisilt,
conn_indication: 1,2FEHEIRT, 0EZMFAIRE

status: IELWATER, 0TI, Hftt, HiR.

5.5.2.11 AT+BLESIND
INEE:
&% indication,

g (AsCll) :

AT+BLESIND=<server_if><conn_id><attr_handle><data><CR>

+0K=<status><CR><LF><CR><LF>

24
server_if: Bl#servenZEHEOS,
conn_id: SIEEZENANIdS,
attr_handle: 82BN BR E1E
data: AFPBANFRE,

status: IEESWITER, 0TI, EHAME, #HEiR.
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5.5.2.12 AT+BLESRSP
INgE:
ESEBEREME,

B3 (ASCl) :

AT+BLESRSP=<server_if><conn_id><attr_handle><data><CR>

+0K=<status><CR><LF><CR><LF>

2%
server_if: glserveriRENEOS,
conn_id: SIEEZENMNIdS,
attr_handle: 824 EERN AR EE
data: FAPBARNZFRE,

status: FESWITER, ORTN, HAt, $#HIR.

5.5.3 BLE client AT 5%
AEDHEARTWEARAE AT 5SS ELS 62 BLE client, M2t 7T —K AT 152 €I —1 demo
client B9Th8EED AT+BLEDC=1/0, 1 BkElE, 0 AREH, TR EIZER client 1 4.3

EPHHIRE demo client 248EH.

5.5.3.1 AT+BLECCT
INgE:

Bl E uuid B9 client,
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B (Ascl) :

AT+BLECCT=<uuid><CR>

+0K=<status><client_if><CR><LF><CR><LF>

24:
uuid: KE—id,
client_if: flEclientiREINEAS,
status: ESHAITER, 0TI, Eft, H|iR.
ER: w800 REBXH 7 1 gatt apps, X 7 MEHE server # client, BRISECEIRA:

server X3 3 4, client XiF 4 19,

55.3.2 AT+BLECCONN

INeE:

iEIE server,

&= (ASCll) :

AT+BLECCONN=<client_if>,<addr><CR>

+0K=<status><client_if><conn_id><CR><LF><CR><LF>

2H:
client_if: glZclientiZEINEOS,
addr: serverfJEESFmacibit,
conn_id: %E#Eid,

status: IEESWITER, 0TI, EHAME, #HEiR.
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5.5.3.3 AT+BLECSSC
IngE:
134 server By service 3£,

®B=X (AsCl) :

AT+BLECSSC=<conn_id><CR>

+0K=<status><CR><LF><CR><LF>

84:
conn_id: #E#ZEclientBHiRE#id,

status: IESHITER, ORIH, HAth, 3|z,

5.5.3.4 AT+BLECGDB
INEE:
JR[E] service %3,

&= (ASCIl) :

AT+BLECGDB=<conn_id><CR>

+0K=<list><CR><LF><CR><LF>

B4
conn_id: ZE#clientBiR[E89id,

list: service %l3&:
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TR T il

5.5.3.5 AT+BLECRNTY
Tige:
SEARIEI AL server notification B934,

B3 (ASCl) :

AT+BLECRNTY=<client_if>,<addr>,<attr handle>,<conn_id><CR>

+0K=<status><conn_id><attr_handle><register_or_not><CR><LF><CR><LF>

24
client_if: glZclientZEINEOS.
addr: macithit,
attr_handle: service 5% EHA notification B charactertisc handle {&.
conn_id: BIEEE R IR EE

rcegister_or_not: XM EZFH.

5.5.3.6 AT+BLECDNTY

INEE:
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TS EEME notification I NS4,
B (ASCl) :

AT+BLECDNTY=<client_if>,<addr>,<attr_handle>,<conn_id><CR>

+0K=<status><conn_id><attr_handle><register_or_not><CR><LF><CR><LF>

24:
client_if: glEclientiREINZEAS,
addr: macieit,
attr_handle: service FZ&$EHE notification B9 charactertisc handle &,
conn_id: 8@ &EZEN R EE

register_or_not: REEMIAE R EH,

5.5.3.7 AT+BLECACH

INeE:

iEE charactertisc,

&= (ASCIl) :

AT+BLECACH=<mode>,<conn_id>,<handle>,<auth_reqg>,[data]<CR>
B12{E+0K=<status><conn_id><CR><LF><CR><LF>

R E+OK=<status><conn_id><length><data><CR><LF><CR><LF>

2%

mode: BEERL, EXWNT:

(=] aX
0 S5#&1E
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1 EHRAE

conn_id: E#ZEclientFHiR[E8id,
handle: EE4HEENEMA,
auth_req: BRIAAO0,

data: EEANHIE, FHERIN, RINBREER.

5.5.3.8 AT+BLECDIS
INEE:
W FFIERE,

g (AsCll) :

AT+BLECDIS=<client_if>,<addr>,<conn_id><CR>

+0K=<status><client_if><conn_id><reason><CR><LF><CR><LF>

24
client_if: glZclientZEINEOS,
addr: macihit,
conn_id: EIE client FiREIH id,
reason: IR LS H 800 &iEH, reason E—ENHN 0;

MNEH APP A, &1 reason IBEN,4.5.5.2
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5.5.3.9 AT+BLECDES
INgE:
SE5Y client, .

B3 (ASCl) :

AT+BLECDES=<client_if><CR>

+0K=<status><client_if><CR><LF><CR><LF>

24:

client_if: gI2NAENZEOE.
55.4 BT AT <M server client @ifRpl
EHT AT $5< €% BLE server 1 BLE client ZE# R demo #&, Ed—it demo #w&iE
server 4, —3 demo #R&E client B, BREFNEEE, 77)EB1T AT+BLEDS=T,
AT+BLEDC=1, tJPAEZI server EAREME client KIXHITE. BIK servcie RS 4.4
HIEE ARG,
5.5.5 BLE B WiFi B2/ AT 5<%
55.5.1 AT+ONESHOT
IgE:

Bs{E LB MRS .

=X (AsCll) :

AT+ONESHOT=<mode><CR>

+0K=<mode><CR><LF><CR><LF>

2

mode: BEERL, EXWT:
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(=] ERd

0 =LA

1 JEENUDPEL M

2 JA&SoftAP+Socketz

3 B5SoftAP+WebServerft [}
4 JE B B 2 BT X

R
BaEFERE, BFPoLMERFN APP HITERE WiFi 5 R. BBNKINE, EMRFSEH
EH, BFXEAE. UEBRENEBRESHEFEN.
556 fEREFEMATES
TgE:
REFRETE T AUDIO sink I8E,

g (AsCll) :

AT+ BTAVS=<state><CR>

+0OK<CR><LF><CR><LF>

2%

state: {FREEHIAV SINKINEE, EXWT:

(=] X
0 TSIk &8
1 fEgEsinkIn&E
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FAANR: 2 Yot Gk s
55.7 ZEREFTRITHIE AT 52
Tige:
REFpeo & 154 HAND FREE I&E,
&= (AscH) :
AT+ BTHFP=<state><CR>
+0OK<CR><LF><CR><LF>
84:
state: fEEEEESHAND FREEINGE, EXMWIT:
=] aX
0 7F$HHAND FREEINA
1 {FBEHAND FREEINA

5.5.8 SPP AT g%
INEE:
BEFaETE T SPP server/client ThE,

&= (ASCIl) :

AT+ BTSPPS/ BTSPPC=<state><CR>

+0OK<CR><LF><CR><LF>

2%

state: {F8EEH4SPP server/clientThfs, ENXWT:

B &y
0 SE84SPP server/clientI &g
1 {EBESPP server/clientI &g
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559 KREWEN:

5.5.9.1 GATT Status ENX

BTA_GATT_OK 0x0000
BTA_GATT_INVALID_HANDLE 0x0001
BTA_GATT_READ_NOT_PERMIT 0x0002
BTA_GATT_WRITE_NOT_PERMIT 0x0003
BTA_GATT_INVALID_PDU 0x0004
BTA_GATT_INSUF_AUTHENTICATION 0x0005
BTA_GATT_REQ_NOT_SUPPORTED 0x0006
BTA_GATT_INVALID_OFFSET 0x0007
BTA_GATT_INSUF_AUTHORIZATION 0x0008
BTA_GATT_PREPARE_Q FULL 0x0009
BTA_GATT_NOT_FOUND 0X000A
BTA_GATT_NOT_LONG 0x000B
BTA_GATT_INSUF_KEY_SIZE 0x000C
BTA_GATT_INVALID_ATTR_LEN 0x000D
BTA_GATT _ERR_UNLIKELY 0X000E
BTA_GATT_INSUF_ENCRYPTION 0X000F
BTA_GATT_UNSUPPORT_GRP_TYPE 0x0010
BTA_GATT_INSUF_RESOURCE 0x0011
BTA_GATT_NO_RESOURCES 0x80

86



W Winner Micro
S\ BBIERET

BTA_GATT_INTERNAL_ERROR 0x81
BTA_GATT_WRONG_STATE 0x82
BTA_GATT DB_FULL 0x83
BTA_GATT BUSY 0x84
BTA_GATT_ERROR 0Xx85
BTA_GATT_CMD_STARTED 0Xx86
BTA_GATT_ILLEGAL_PARAMETER 0x87
BTA_GATT_PENDING 0x88
BTA_GATT_AUTH_FAIL 0x89
BTA_GATT_MORE Ox8a
BTA_GATT_INVALID_CFG 0x8b
BTA_GATT_SERVICE_STARTED 0x8c
BTA_GATT_ENCRYPED_NO_MITM oxsd
BTA_GATT_NOT_ENCRYPTED Ox8e
BTA_GATT_CONGESTED Ox8f
BTA_GATT DUP_REG 0x90
BTA_GATT_ALREADY_OPEN 0x91
BTA_GATT_CANCEL 0x92
BTA_GATT_CCC_CFG_ERR OXFD
BTA_GATT_PRC_IN_PROGRESS OXFE
BTA_GATT_OUT_OF_RANGE OXFF
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5.5.9.2 Reason BBENX:

Success 0x00
Unknown HCI Command 0x01
Unknown Connection Identifier 0x02
Hardware Failure 0x03
Page Timeout 0x04
Authentication Failure 0x05
PIN or Key Missing 0x06
Memory Capacity Exceeded 0x07
Connection Timeout 0x08
Connection Limit Exceeded 0x09
Synchronous Connection Limit To A Device | 0x0a
Exceeded

ACL Connection Already Exists 0x0b
Command Disallowed 0x0c
Connection Rejected due to Limited Resources | 0x0d
Connection Rejected Due To Security Reasons 0x0e
Connection Rejected due to Unacceptable | OxOf
BD_ADDR

Connection Accept Timeout Exceeded 0x10
Unsupported Feature or Parameter Value 0x11
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Invalid HCI Command Parameters 0x12
Remote User Terminated Connection 0x13
Remote Device Terminated Connection due to | 0x14
Low Resources

Remote Device Terminated Connection due to | 0x15
Power Off

Connection Terminated By Local Host 0x16
Repeated Attempts 0x17
Pairing Not Allowed 0x18
Unknown LMP PDU 0x19
Unsupported Remote Feature / Unsupported | Ox1a
LMP Feature

SCO Offset Rejected 0x1b
SCO Interval Rejected 0x1c
SCO Air Mode Rejected 0x1d
Invalid LMP Parameters / Invalid LL Parameters | Ox1e
Unspecified Error ox1f
Unsupported LMP  Parameter Value /|0x20
Unsupported LL Parameter Value

Role Change Not Allowed 0x21
LMP Response Timeout / LL Response Timeout | 0x22
LMP Error Transaction Collision 0x23
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LMP PDU Not Allowed 0x24
Encryption Mode Not Acceptable 0x25
Link Key cannot be Changed 0x26
Requested QoS Not Supported 0x27
Instant Passed 0x28
Pairing With Unit Key Not Supported 0x29
Different Transaction Collision Ox2a
Reserved 0x2b
QoS Unacceptable Parameter 0x2c
QoS Rejected 0x2d
Channel Classification Not Supported 0x2e
Insufficient Security ox2f
Parameter Out Of Mandatory Range 0x30
Reserved 0x31
Role Switch Pending 0x32
Reserved 0x33
Reserved Slot Violation 0x34
Role Switch Failed 0x35
Extended Inquiry Response Too Large 0x36
Secure Simple Pairing Not Supported By Host 0x37
Host Busy - Pairing 0x38
Connection Rejected due to No Suitable Channel | 0x39
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Found

Controller Busy 0x3a
Unacceptable Connection Parameters 0x3b
Directed Advertising Timeout 0x3c
Connection Terminated due to MIC Failure 0x3d
Connection Failed to be Established 0x3e
MAC Connection Failed Ox3f

5.5.9.3 Permissions and properties X
/** Attribute permissions */

#define WM_GATT_PERM_READ

#define WM_GATT_PERM_READ_ENCRYPTED

#define WM_GATT_PERM_READ_ENC_MITM

#define WM_GATT_PERM_WRITE

#define WM_GATT_PERM_WRITE_ENCRYPTED

#define WM_GATT_PERM_WRITE_ENC_MITM

#define WM_GATT_PERM_WRITE_SIGNED

#define WM_GATT_PERM_WRITE_SIGNED_MITM (1 << 8) /**< bit 8 -

/** definition of characteristic properties */

#define WM_GATT_CHAR_PROP_BIT_BROADCAST

#define WM_GATT_CHAR_PROP_BIT READ

#define WM_GATT_CHAR_PROP_BIT_WRITE_NR

91

(1<<0) /**<bit0- 0x0001 */
(1<<1)/**<bit1- 0x0002*/
(1<<2)/**<bit2 - 0x0004*/

(1<<4) /**<Dbit4 - 0x0010 */

(1 <<5) /**<bit5- 0x0020 */

(1<<6) /**<bit6 - 0x0040 */

(1<<7) /**<Dbit7 - 0x0080 */
0x0100 */

(1<<0) /**<0x01*/

(1<<1) /**<0x02*/

(1<<2) /**<0x04*/
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#define WM_GATT_CHAR_PROP_BIT_WRITE (1<<3) /*™<0x08*/
#define WM_GATT_CHAR_PROP_BIT_NOTIFY (1<<4) /*™<0x10*/
#define WM_GATT_CHAR_PROP_BIT_INDICATE (1<<5) /**<0x20*/
#define WM_GATT_CHAR_PROP_BIT_AUTH (1<<6) /*™<0x40*/

#define WM_GATT_CHAR_PROP_BIT_EXT_PROP (1<<7) /**<0x80*/

6 IR AT IB<EERY

AETLESRMNRA, BETEF AT ESEKRMENTE. RE8ER AT 50,

6.1 BFRGFESERH

6.1.1 {FREIETFZRS

AT+BTEN=1,0

AT+BTDES

+0K=0,0

6.2 fEREHEN WiFi ECMARSS

6.2.1 F/SHEFINGE, {EREBECMARSS
AT+BTEN=1,0 I/ {EREIETF R R
AT+ONESHOT=4 /1 FIEE MRS
LB o] LAF APP ATECRIE; EREMAING, REASBiEHE MRS

92



WWlnner Micro

FEk % 4 1l FE

6.2.2 BB WiFi MRS ITIHIET R %

AT+ONESHOT=0 /178 HBE W AR S%
AT+BTDES /I BHIEF RS

6.3 BLE server {&{/E/Rf

AEPHHIRTIET AT 158S3% 5617 BLE server fl1FEHLi% Nrf connect APP #4173

of

B#F.

6.3.1 fEREETRA

AT+BTEN=1,0

6.3.2 Bl server

AT+BLECTSV=9999 // €132 uuid 8 9999 By server

+0K=0,4

6.3.3 HMRS
AT+BLEADDSC=4,1,1826,5 /130 uuid 5 1826 YIRS

//1824uuid, AHEFENEHR.,

+0K=0,4,40

6.3.4 INFEE

AT+BLEADDCH=4,40,2abc,28,11 /130 uuid 9 2abc B94FHE(E

+0K=0,4,40,42

6.3.5 RINFFE{ERIAR

AT+BLEADESC=4,40,2902,11 //Z500 uuid A 2902 aU4FHEERAR
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+0K=0,4,40,43

6.3.6 FBRS

AT+BLESTTSC=4,40,2 /I FERS

6.3.7 BLE BEEHIE

AT+BLEADVDATA=0201060309574D2D30363A30313A3335
[RET EAR, #ELE K name FE&
6.3.8 FEI &

AT+BLEADV=T1 [/ {EBET %

+OkK

6.3.9 FHFRAM

Nrf connect 1334

N DNLCY

}) WM-06:01:35
75:01:06:A8.7B:50

MOT BOMDED

Filin BEEER:
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Raw data:

0x02011E0C09574D2D30363A30313A W\

333505FF11223344 [_D J

Details:
LEN. TYPE VALUE
0x01 Ox1E
\ 0x09 0x574D2D30363A30313A3335
s OxFF 0x11223344

https://www.bluetooth
Jorg/en-us/specification/assigned-numbers/generic
-access-profile

6.3.10 FHLM & EEERE

=i CONNECT #%%H, UhE w800 E7R:

BIFENLE MAC #ilit 60C25D5A4CCT EZMIN, EFEMING, FHLMTTLAEEIFHA]
SIBRIRE IR,

TE$, UUID:0x1826 Bl AEKAIEIZBIARS .
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Devices DISCONNECT 3
BONDED ~ ADVERTISER  \ih-12:24:11
CONNECTED .
NOT BONDED CLIENT SERVER @
Generic Attribute
UUID: 0x1801

PRIMARY SERVICE

Generic Access
JUID: 0x1800
PRIMARY SERVICE

Fitness Machine

UUID: 0x1826
PRIMARY SERVICE

B3 Transport Discovery Bl & 2 F AN S22 AV E R IR

Devices CONNECT
WM-12:24:11
BONDED ADVERTISER 20 o e X
DISCONNECTED
B e CLIENT  SERVER

Generic Attribute
UJUID: 0x1801
PRIMARY SERVICE

Generic Access
JUID: 0x1800
PRIMARY SERVICE

Fitness Machine
JUID: 0x1826
PRIMARY SERVICE

TDS Control Point

UUID: 0x2ABC

Properties: INDICATE, WRITE
Descriptors:

Client Characteristic Configuration
UUID: 0x2902
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W Winner Micro
JYN\  BEEERT

6.3.11 FHLM{EEE Indication &k
s Ox2abc AMIB ETETSL, KFRFEAE indicate 24, L5, W800 £&fF 25

RIEFZFREFY, BT : BLE, HEIRSLNE, TEHEZRE HEX &

Devices DISCONNECT %

. WM-12:24:11
HONBER ABVERTER 31241 2:63:17:5E X

CONNECTED .
NOT BONDED CLIENT SERVER .
LUID: 0x1801

PRIMARY SERVICE

Generic Access
LUID: 0x1800
PRIMARY SERVICE

Fitness Machine

LD 0x1826
PRIMARY SERVICE

TDS Control Point 1+ ¢
LLID: Ox2ABC

Froperties: INDICATE, WRITE

Value: (0x) 42-4C-45-2C-20-38-37-30-36-33-0D-0A

Descriptors:

Client Characteristic Configuration +
UUID: 0x2902 o
Value: Indications enabled J—

w4
BIRm OX2ABC AMIEY ETF&EFsL, ERERA , f£E/=1t indication &%,
6.3.12 FHM S EBUFIEEEIE

R 0X2ABC AfE &7k, ARFEESEE, W00 ZRWHNNFRE[EIRK,
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Write value

0x 31323334

Save as...

Advanced

SAVE CANCEL SEND

APP E/RIXEIBYREE

WM-12:24:11
BONDED ADVERTISER oo o eazse 2

CONMNECTED
NOT BONDED

LUTD: Ox1801
PRIMARY SERVICE

CLIENT SERVER .

Generic Access
LUID: 0x1800
PRIMARY SERVICE

Fitness Machine

LUID: 0x1826
PRIMARY SERVICE

TDS Control Point 1 ¥
LUID: 0xZABC

Froperties: INDICATE, WRITE

Value: (0x) 31-32-33-34, "1234"

Descriptors:

Client Characteristic Configuration +
UUID: 0x2902 o
Yalue: Indications enabled —

LBy W800 IS ERIFIAA :

6.3.13 FHLMEZEIEIRFT
MREHATFANEERE, M THEL, AFREPHEARNS, W800 iR[E] 12345678 =
R
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JVN  ERETER AT

WM-12:24:11
BONDED ADVERTISER . 10631756
CONNECTED :
T CLIENT SERVER H
JUID: 0x1801

PRIMARY SERVICE

Generic Access
LJUID: Ox1800
PRIMARY SERVICE

Fitness Machine

LUiD: 0x1826
PRIMARY SERVICE

TDS Control Point 1
LLID: 0x2ABC

Froperties: INDICATE, WRITE

Value: (0x) 31-32-33-34, "1234"

Descriptors:

Client Characteristic Configuration +
UUID: 0x2902 T

Value: Incorrect data length (16bit expected);
31-32-33-34-35-36-37-38-0D-0A

|1-
=)

6.3.14 WIS FNHIEE
AT+BLESVDIS=4,047EB5A65FCB,4 //BiF5 server BOEH,

//client_if 4, it 047EB5A65FCB, ID 9 4

+OK=0,4,0

6.3.15 {=1EARSS

AT+BLESTPSC=4,40 //{Z1E81#&A 40 BIBRSS

+0K=0,4,40

6.3.16 MIERARSS

AT+BLEDELSC=4,40
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NV . Hk)_‘Z{n!ﬁ ”/(FE‘j

+0K=0,4,40

6.3.17 ¥%H server

AT+BLEDESSV=4 //3*$H client_if 9 4 BY server

6.3.18 JFHIETFARS

AT+BTDES

6.4 BLE client #2/E/fl

AEBNET FHIHZELCIRE BLE Server, BBISEEEAR, FEI#%. w800
AT, &R, EBUSEHERE. FHIWKAGEA Nrf connect APP.

6.41 FHireIE server

BCE Nrf connect GATT server iiif2 S TEIFR, RERMIRS, RERFHERSEBEMENE

MEREHRE BIEE
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I\ BEEHET

SNy NoRDIC

¥

Devices

£

Configure GATT server

Manage favorites

m e »*

Definitions
nRF Logger E
i=
TR
Edit characteristic @
Mame
I‘I’DS Control Point x

o

00002abc-0000-1000-8000-0 <

Properties: ~
Read

[ write without response

Write

Notify

[ indicate

Permissions: ~
Read

Write

CANCEL OK

6.4.2 WB800 {EHEIELF

AT+BTEN=1,0

= Pop -

Indeor Pesitioning Va
UUID: 0x1821
PRIMARY SERVICE

Humidity ra
UUID: 0x2AB6F

Properties: READ, WRITE

Value: DxAABBCCDD

Descriptors:

Characteristic User Description -
UUID: 0x2901 s

ADD DESCRIPTOR °
TDS Control Point 7’
LLID: Ox2ABC

Froperties: NOTIFY, READ, WRITE
Value: Ox363456

Descriptors:

Client Characteristic Configuration
UUID: 0x2902

Value: Ox0000

ADD DESCRIPTOR

TR

= Devices

WM-06:01:35
75:01:06:A8:78:50

p9p
RANDOM ADDRESS .

CONNECTABLE ~ A-7dBm  ©2250ms

BONDED ~ ADVERTISER

I {EREIE T RS

6.4.3 W800 i client

AT+BLECCT=8888

// €2 uuid 75 8888 By client
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\ FEk % 4 1l FE

6.4.4 WB800 FF/E134

AT+BLESCAN=T /1 R

ASFF2F49D8FFFFOL00
F2F49DBFFFFOL

BT LAE R 18FZFR huawei BIFENLZN BRES

6.45 W800 {Z1Ei3i#
AT+BLESCAN=0 /&1L
6.4.6 WB800 % server
AT+BLECCONN=4,71C1608D025C //3E#ZFH,

EREIRTO, W T AR S RITERERIE,

+0K=133,4,0

ERRINRA

6.4.7 WS800 RSB IIE

AT+BLECSSC=4 /1133 server BYPREZFIFE

OK=0,4, CMPLT

6.4.8 WS800 EENRSEFIE

AT+BLECGDB=4 /1EEVRSE Y&
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R Z i

6.4.9 WS800 EEUFIEE
AT+BLECACH=1,4,59,0 [EBURM B ERE, AGZEE A
59. WHHREMER: KEHRN 3, REN 16 #HiE|ZFH 363456

+0K=0,4,3,363456

6.4.10 W800 B FFiE#E

AT+BLECDIS=4,63573EA5A2F7,4

6.4.11 W800 ;¥4 client

AT+BLECDES=4

6.4.12 W800 {55 F RS

AT+BTDES

6.5 FFXx20 server

6.5.1 {FREIETFZRS

AT+BTEN=1,0
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A PR

6.5.2 {F8E demo server
AT+BLEDS=1

6.5.3 {=1F demo server
AT+BLEDS=0

6.5.4 BHEEFZRS

AT+BTDES

6.6 FFXRBI client

6.6.1 {FREIETFZRS

AT+BTEN=1,0

6.6.2 fERERH client
AT+BLEDC=1

6.6.3 {Z1E/RHI client
AT+BLEDC=0

6.6.4 BHEFRS

AT+BTDES

6.7 FFXZ&ETH client

6.7.1 {FREIEFZRS

AT+BTEN=1,0
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~

v

Y

Bk 25 18

6.7.2 {FEEZEE demo client
AT+BLEDCMC=1

6.7.3 {Z1F demo client
AT+BLEDCMC=0

6.7.4 RHEIBEFZRS

AT+BTDES

6.8 FFX UART i&f%

6.8.1 {FREIETFZRS

AT+BTEN=1,0

6.8.2 {FHE UART i&fE Server/Client i

AT+BLEUM=1,1 //{£8E UART i&1& 8] server i, EF UART1 &%

AT+BLEUM=2,1 //{&8E UART iB(EW client i, P UART1 &%

6.8.3 =1k UART i&f&

AT+BLEUM=0,1 //>%[1] server ¥ UART i &5 1,
AT+BLEUM=0,2 /5] client i UART & & A5 =

6.8.4 BHEBEFERS

AT+BTDES

6.9 1E4E IS EHURIERA

EREIESTINRESS, Hik AT I5<1R/ERNT], S AT #



W Winner Micro

IV EREERAET

6.10f5 5t 5 5F SR iR FR IR R AE Al

(EREIESTINRE/S, HiR AT I5<#B/FRIT], 20 AT I59ET

6.11SPP #Z#/ER~ 1

(EREIESTINRE/S, HiR AT I5<#B/FRIT], 20 AT I59ET
XF SPPserver 83\, £8Ef5, AP UAEFIL, EABEFEOFVKAIE, &

Mg, THTHIEZSEE.

6.12W800 i tE =,

W800 SZ#rEEHFANMIKER, ZEFTLARAFNIE RF HaERIZHIZE N8N ATIA
IEME
6.12.1 W800 H N iE
AT+BTTEST=1 [ENEZF R, WL AN TR@SEERN uart OE#E

¥4 controller,

=] = =R ES ] I EN N
10:30.111 coms ~ -- Transport cpened [V CT protocol active  [7.8: LE Controller Commands (5 key) k2|
com6@115200nfc
[~ Hold UPRX & CTS Low [~ ARM reset device with ITR strobe
10:30.161 comé -- Protocol set to HCI @ 1 |L.E_Set_}{nst_l:}|armel_ﬁhssificatinn A‘
com6@ll5200nfc
BB HCI Command: LE_Transmitter_Test (com6@115200nfc) EI‘E

10:33.046 comé c> Reset

HCI Cormand TH_Charmel (0-39; (F = 2402 + [k * 2 MHz])): [T (i) 0K
com6@115200nfc

{03 0c oo0] Length_of_Test_llata ((—255): a7 0:25 Eemaal,

opcode = 0xC03 (3075, "ReSSL™) popet Payload: [FseudoRandon bit sequence 9 =]
10:33.06% comé <c Reset — — — —rrey —rrer
HCI Command Complete Event g_gevzoﬁaICoimactt:}i‘on_Parametar_Request_Negative_Reply
~ - _Set_Data Leng
comé@lls20inte LE Read Default Data Length
[0E 04]: 14 03 OC 00 LE_Write Default Data Length
event = 0xE (14, "Command Complete™) S_EEEA_L”CE%EI?EG_P“LLC_KEY
Mum HCI Command Packets = 0xl4 (20) L.E:Aiai;:\tj;e_TziResolving_List
Command_Opcode = 0xC03 (3075, "Reset™) LE_Remove Device From Resolving List
Status = 0x0 (0, "Success™) LEClear_flesolving List

LE_Read Resolving List Size

LE_Read Paer Reszolvable Address
LF_Read Local_Resolvable Address

LE Set_Address Resolution Enable
LE_Set_Random_Frivate_tddrezs_Timeout

6.12.2 W800 B H {55

AT+BTTEST=0 [REMRARET, B EN MR F controller.
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