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AXHEATNE W00 A RURL, BURAREAKBEFNASE, I5SHFPF3 RIEHE w800

MEFFR.

2.2 FREREE

BEFNAFRAR, BEFHUELER ARRMREXAR

2.3 NBEEX

1 BT BlueTooth

2 BLE Bluetooth Low Energy

3 HCI Host Controller Interface
4 GAP General Access Profile

5 IFS Inter Frame Space
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3.3 NimBLE N4

3.3.1 NimBLE

NimBLE 2 Apache EES&T—1MHRNIES 5.0 ¥k, A& TEA Host & Controller
B. BRGEYD, ZIFEF 5.0 55, 1355 Mesh EIgE,

ETF FreeRTOS #4189 Controller, #4#&7 Host &,

3.3.2 NimBLE B32Z4
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b

. docs 2021/3/4 10:13

. ext

:Z{_|- -;|-

; nimble 202171/

| porting 20211/
Makefile 2021/1/29 17:3

:Z-n_|-

<

N nimble tM&EHEE R 4 MER:

/docs LB ET nimble WX —LIR AN, BEA.rst

/ext XHEEET nimble MY RERBIINZE E

/nimble X#43£EZ T EA nimble HMYX A LI

/porting 44X EE7T W800 F&1IHEX LI

3.4 NMABEMUER

EF 1189 Controller, NimBLE Mt 09ThaE0 T :

>

>

P&FA1.2(LE Privacy 1.2)

RELEE(SM), ZEMESRBLXT(LE Legacy Pairing), Z£%E#(LE Secure Connections),
Y EMEAN & (Transport Specific Key Distribution)

HEI% EPDUSIEK EY E(LE Data Length Extension)

ZABHE(FEN(central)/ A\¥l(peripheral), server/client)

B B SN 3

{E&EE M #&(Low Duty Cycle Directed Advertising)

EESHEK(Connection parameters request procedure)

LE Ping

TENGATTEFin, RS, URFINEE

MRAHCHEO R
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34.1 GAP

GAP EXRAMT—RIIMNABE. B, RESHS, AFPFEGEERILHES, AER
RECHALRER, KB GAP HISBXEEEA BLE, NMXMBLE REWNS &, W1, B
FMRFEFRK—MKR BLE [BONARERF, BAMETERE GAP EXHMEXE
X, MMZH BYR.

ABIRBEMT:

A MIFI

Broadcaster | BF RIXEARTEZES 1, HX Observer KXHIF#EIERMBIILN, REEE

Observer I EE

Observer | &Y Broadcaster &IXHIS 4%, tILA%E#E[M Broadcaster &XFHIEXK,

SaxizdCmE ] IV
Peripheral BFRXTLEE %, HRIBEKREEZISEKRS Central BIEE
Central JEWENEEE 1%, FM Peripheral RIXEEEK, HEIEE

342 ATT
CiEER BLE 2&{EH ATT / GATT #SEREITHNAMIERM,

ATT EXTHE. BHENES, BUHARRRTFHE

ATTEE
ATT A& N PR 4% M
ATT IR 25 REZBUEN—RIIEM, HEFigihaE
ATT E iR ZEPimIDUER ATT IMCEAIL. iE. BRESB[EXHNEM
B
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EBHZEERNT
B [EMHEER BHE B MR IR
0x0000- uulD 0-N &% Read/Write/Indication/Notification
OXFFFF
Hop:

1) BHEEWHAEMERSRTE;

2) BHEXEHAAFEXSESEMCEE,

3) RMERRPEXHESENTEEE, ARERENALE,

4) BENRARAFEXSESEMTEE

BHEREFE - ATT X

BHREEEEHE ATT WM, EEFMSEDEFRIE ATT PDU(protocol data unit).

ATT PDU # ATT

BEFRAXAI., E. BEME, HE R ATT RE[RARLZEEN

notication. indication,

ATT PDU BIZEBEIEWNT 6 Fb:

ATT PDU %7 R
Commands HEPFiERIZELIRSEEM ATT PDU, RSB B AL KIE response
Requests HEPFiEALEMIRS M ATT PDU, BRSSEES AKX response fE AL
Response RE B RLELEFiR{EA request BYI@ AL
Notification HERSBRREE iR, EFPmARAIE confirmation 9 m Rz
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Indication HIRZBEALEFin, BEFimBEAIX confirmation #9[ Az
Confirmation HEPin&ERSEE, MO8 Indication B9
34.3 GATT

GATT BRATHNAREFIEMEEXHER, ET ATT ZEFIHTILAR ATT RERE

-

GATT EX T{ER ATT #MY PDU BIEZR, X MEREX THERKME, HEXTNA
HURIIRIE T, . BRSS(service)FI4HE(characteristics),

B GATT EAITTLAKIARSS, i/ S RE ENHIREHNEILE,

GATT €&

5 ATT 48[, GATT HEERMEE:

GATT B AR

GATT Rz | EXRSFIYSAERY BLE 8%

GATT BFI6 | REBIBERRIHITMES SHEN BLE B

GATT RERAEEN, RAEIABMEMREN, GATT AEAKHE, RBLRE GATT
RERE.

Hep:

GATT EPF i k31X commands 1 requests ARG, HEREZEKRKERSEN
response, indications #1 notifications;

GATT REBEWRBE X commands F requests 3 H k3% response,
indication 1 notification AXE i,

GATT HURLEEH
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GATT BEENMHEE THIERIENEN , RNEMENTEARR TR RS (service) FI4F4E
(characteristics),
FIERSHNGFLTEHNESERETD, BHEREAE GATT HIENASE.

GATT HUREMW TEFR~:

Service . Service '
- i --------------- v T ----------------- i

- 1 Iy I

- ! v !

Include ' Include
Characteristic i | Characteristic ' '
Properties FoL roperties .

Value . Value !

; Descriptor ! ",i Descriptor ! ,
= | e et Lo

o H v i

o R . i E

i Descriptor ! i Descriptor i
L] 1 [ i

. ! 4] i

| Characteristic { | Characteristic i
e || pmmmmmmsmmmsmms e b
Properties | Pl Properties Pl

' Value b LD value | ||
' Descriptor . | i _Des_-:,rupir:rr__‘ . '

{  Descriptor | | || Descriptor | | |

T GATT HURERIHEA:

1. RIER— profile, SJMBE@RA—ITNARR, XTNAREA 1 MHBMR

SRR ;
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2. B— RS HHEEXHRSSIBEM;

3. HHIEE—MHEENSEERXNEMESR,;

4. REFTFHESBUBMNEE GATT REE[FM,
3.5 RHIMCEDIES MR

351 BFRSHRHERBLE

J@ K@
Iwaoo,snk vHEuiIdSet v|
3 cox_ws
4 7 W800_SDK

demo

include

1d
4 platform

mmmmmmm

bleapp BREVEFREICHE, AFRIUUSEHETFIRALHET ZIRFL.

Rz FAR2 3B 3% -

No | NFEFRR iR

1 wm_bt_app.c FHERERRFAO

2 | wm_ble_gap.c GAP SLHI R HE% event B9 LR 4LIE

4 wm_ble_server_wifi_prof.c BLE 3#EBhEC MRS ETAER, RARE
HWEEITI

5 wm_ble_server_wifi_app.c BLE BN EC M A A ML IR AR R, £2
RN ETMYBISEI

17
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6 wm_ble_client_api_demo.c LI api €& demo server LIEE
7 wm_ble_server_api_demo.c SLI api €17 demo client Ih&E
8 wm_ble_client_api_multi_ conn_demo.c | 3£ api €17 demo client, o[&x#F
EHE 7 4 demo server,
9 wm_ble_uart_if.c SCIETF BLE B9 UART iEERHI

4 APl ¥Rk

4.1 BT RS API

No | API &R P

1 int BITEF RS, ZREB SR EEENMNIER
tls_bt_init( AL I SWE SN
uint8_t uart_idx)

2 int FILIEF RS, R SHREE EVL MR
tls_bt_deinit(void) EALHIE 7 SV S

4.2 =HI88im API

No | APl &R R

tls_bt status_ttls bt ctrl_enable(

tls_bt_hci_if_t *p_hci_if,

tls_bt log_level tlog_level)

VI iEHIsRm hiNe, DERTF

REBIESF

tls_bt status_ttls bt ctrl disable(void);

T HEH 2RI

18
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3 | tls_bt_status_ttls ble_set tx_power( ¥ E BLE 5K ZE 5|
tls_ble_power_type_t power_type,
int8_t power_level);
4 |ints_t RS E TR B RIXIN R RS
tls_ble_get_tx_power(
uint8_t power_type);
5 | tls_bt_ctrl_status_t VRIS B R,
tls_bt controller_get_status(void);
6 | bool FFH B EN e R m izl 28 Rix1E
wm_bt_vuart_host_check_send_available(void); | &
7 | tls_bt_status_t ENM IO R R X EREED
tls_bt vuart_host_send_packet (
uint8_t *data, uint16_t len);
8 | tls_bt_status_ttls_bt_ctrl if register ( AR EIEs IR AXEDO, BNEN
const tls_bt_host_if t *p_host_if); MR REUEEDO
9 | tls_bt_status_t EREBETENSEZRNHEA
tls_bt_ctrl_sleep (bool enable); sleep &1
10 | bool EREHIREELT sleep ER
tls_bt ctrl is_sleep (void);
11 | tls_bt_status_ttls_bt_ctrl_ wakeup(void) B sleep &1
12 | tls_bt_status_t BN NS ET

enable_bt_test_ mode(tls_bt_hci_if_t *p_hci_if)

19
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&V a

13

tls_bt_status_t exit_bt_test_mode()

B H B 2 MHAR T

4.3 NAEMY API

4.3.1

B

B ERIBEH 208

GAP

4.3.1.1 GAP API #R

RIRE, W &%, 7, REIWELFINGE

No | APl ZFR R
1. |inttls_ble_gap_init(void); RN 1B, RESE, RERE AR,
AR ZRPEBETRESTRHEMNER,
2. | inttls_ble_gap_deinit(void); BHER.
AR ZRHEETRATHNBEA
3. |inttls_ble_gap_set adv_param( RE] HBESH
uint8_t adv_type, uint32_t min, uint32_t
mayx, uint8_t chn_map, uint8_t
filter_policy,uint8_t *dir_mac,uint8_t
dir_mac_type)
4. |int B, fZ1ET %
tls_nimble gap_adv(wm_ble adv _type t
type, int duration);
5. |int = E NN =t ]
tls_ble gap_scan(wm_ble_scan_type t
type, bool filter_duplicate);

20
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6. | inttls_ble _gap_set scan_param( REFHMSH
uint32_t intv, uint32_t window, uint8_t
filter_policy, bool limited, bool passive,
bool filter_duplicate);
6 | inttls_ble_gap_set_name( REIREEIR
const char *dev_name,uint8_t | R : MRIRFIERRIT] %, HEI HESH
update_flash); struct ble_hs_adv_fields
$87E name_is_complete. BBAIRERZRRE,
ITERELEHBRERE, £
7 |int tls_ble_gap_get_name(char | EBURE &R,
*dev_name); EE IZREESIEE Flash DR EFEHIRE SR
MR, MRAFE, EE ram PHIREFEEIR
8 |inttls_ble _gap_set data( BFEEBEXN BHEIEHMMNNLRE
wm_ble_gap_data_t type,
uint8_t *data, int data_len);
9 | inttls_ble_register gap_evt( BT GAP SB4H LR %L
uint32_tevt type,
app_gap_evt _cback_t *evt_cback);
10 | inttls_ble_deregister _gap_evt( BT GAP EH1 LIRR

uint32_tevt type,

app_gap_evt_cback_t *evt_cback);

21
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4.3.2 BLE server
BLE server 7&3#B GATT fRS88AE, wm_ble_server api_demo ERiEMETRHFREEFF
ARG, REITHEERIRS

1,  BIEWT service FIRINEE, HBES &,

fdefine WM GATT SVC UUID 0xFFFO
fdefine WM GATT INDICATE UUID OxFEFFL
gdefine WM GATT WRITE UUID 0xFFE2
static const struct ble_gatt _svo def gatt demo avr awveal[] = {

[* Service: uart */

-type = BLE GATT SVC TYPE PRIMARY,

-uuid = BLE TIIN16 DECLARE (WM GATT SWVC UUOID),

.characteristics = (struct ble gatt_chr def[]) { {
-uuid = BLE TUIN1& DECLARE (WM GATT WRITE UUID),
-wal handle = &g ble dewo attr write handle,
-.accesa_ch = gatt avr chr demo accesa func,
-flagas = BLE GATT CHR F WRITE,

bed

-uuid = BLE TUID1&6 DECLARE (WM GATT INDICATE TIID ,
-val _handle = &g ble dewmo attr indicate handle,
.access_cb = gatt _svr_chr demo access func,
.flags = BLE_ATT CHR_F_INDICRTE,|

0, /* Mo more characteristics in this service */

o, [* No more services ¥/
}r
Fi

2, BIRBIN HEEE, BH ATT E MTU ThEE;
3, BRI A IEEE, NRIKEIX S E indication 18EE, 1FE A XS EHNEIES
.

ZIRRIZHR SRS API B NIRRT, BARBNT:

22
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int Hs_ble_sewer_demo_api_inititls_ble_c:utput_:'unc_ptr cutput func ptr)

{
int vc = BLE_HS_EADE;
if (bt_adapter state == WM_BT_STATE_OFF)
{
TLS_BT_APPL TRACE ERROR("%s failed rc=%s\r\n", _ FUNCTION_ , tls bt rc 2 str(BLE_HS_EDISAELED));

return BLE_HS_EDISAELED;
}

TL5_BT APPL TRACE DEBUG("%s, state=%d\r'n", _ FUNCTICN , g ble serwver state);

if{g ble server gtate = BLE_ SERVER MODE IDLE)
{
g ble demo prof cannected = 0;

/{step 0: reset other services. Note
re = ble gatta reset();
iflrc = 0}

TL5 BT APPL TRACE ERROR("tls ble server demo api_ init failed rc=%dh\r\n", rci;
return ro;

}

//step 1: config/ adding the services
rc = wm_ble server_ demo gatt avr init();

iflre == 0}

{
tls ble register gap evt (WM ELE GAD EVENT CONNECT |WM_BLE GAD EVENT DISCONNECT |WM_BLE GAPR EVENT NOTIFY T
TLS_BT_APPL TRACE DEBUG("### wm _ble_ server_api_demo_init \r\n");

g ble uart ocutput fptr = ocutput func ptr;
[ *step 2: start the service™®/

rc = ble gatta start();

Essertire == 015

[ *step 3: start advertisement™®/

rc = wm _ble server_api_demo_advitrue);
iflze == O)

g ble server state = BLE_SERVER_MODE_ADVERTISING;
i

lelse
{
TLS_BT APPL TRACE ERROR ("§## wm ble serwver api demo init failed({re=%d)\r\n", rc);

i
1 7 end if g_ble_server_state==B... ?
else

TLS BT APPL_TRACE WARNING("wm ble server api_demo init registeredirin");
ro = BLE_HS_EALREADY;

int tis_ble_server_demo_api_deinit:
{
int re = BLE_HS EAPP;

if |bt_adapter state == WM_BT_STATE_OFF)

{
TLS_BT_APPL_TRACE_ERROR("%s failed rc=%s\r\n", _ FUNCTION__, tls_bt_rc_2_str(BLE_HS_EDISAELED));
return BLE_HS_EDISABLED;

}

TLS_BT_APPL TRACE DEBUG("%s, state=%dir\n", _ FUNCTION , g ble server state);
if{g _ble serwver_state == BELE_SERVER_MCODE_CCONNECTED || g _ble serwver_ state == BLE_SERVER_MODE_INDICATING)
{

g _ble demo indicate enable = 0;

rc = ble gap terminate(g ble demo cann handle, BLE_ERR REM TSER CONN_TERM) ;
if{zxe == 0)
{

g ble serwver astate = BLE SERVER MODE EXITING;

}
}lelse ifi{g ble aserwver atate — BLE_SERVER MODE RDVERTISING)
{
re = tla_nimble gap_adwv (WM_BLE_ADYV STCE, 0);
iflzc = 0}
{
ifig ble uart output fptr)

g_ble uart output fptr = WULL;
}
g send pending = 0;
g_ble server_atate = BLE_SERVER_MODE TDLE;
}
lelze ifig ble server state == BELE_SERVER MODE_ IDLE)
{
o = 0;
lelze

{
}

re = BLE HS_EZALREADY;

return reo;
} 7 end tls_ble_server_demo_zapi_deinit ?

23
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4.3.2.1 BLE server API iRk
NimBLE MR X IH1E GATT service iE4THY, LA, T4 service e, FTLA, GATT service &

MBLESAE, FolfERE service I8k,

No | API Z#R iR
1 int S/ GATT service B ERBHEE,

ble_gatts_reset(void);

2 int B & GATT service
ble_gatts_count_cfg(

const struct ble_gatt_svc_def *defs);

3 int 70 GATT service
ble_gatts_add_svcs(

const struct ble_gatt_svc_def *svcs)

4 int B35 GATT server

ble_gatts_start(void)

5 |int B EM attr_handle @E conn_handle
ble_gattc_indicate_custom(uint16_t &% indication #4&

conn_handle, uint16_t chr_val handle,

struct os_mbuf *txom)

6 |int B EM attr_handle @& conn_handle
ble_gattc_notify custom(uint16_t &I% notification ##E

conn_handle, uint16_t chr_val _handle,

struct os_mbuf *txom)

24
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4.3.3 BLE client

BLE client 7&#8 GATT ZEFmAE, MEHLAEAMH, &, BWRFNH,

wm_ble client_api_demo #&ERIZH T I T REITHEE:

1, KRERHE,

2,  RIEFBHUETREAE FFFO M service FE, HAEIERE;

3, BMEERRIZEERXT service FI%;

4, o service 5k, FIBF characterise @5 &%F FFF1 FE&, ##8E indication, 1K
Fl indication #E/S4TED

5, 5% servcie I3, #IMF characterise RB A% FFF2 FE, #HA&iX 0Xaa,0xbb F
TEIXT,

SEZERIY, AFPUUAAXBCHNNAER,

4.3.3.1 BLE client API 2

No | APl &#R R
1. |int AT 7518 &EE L BLE i&
ble_gap_connect( %

uint8_t own_addr_type,

const ble_addr_t *peer_addr,

int32_t duration_ms,

const struct ble_gap_conn_params *conn_params,

ble_gap_event_fn *cb, void *cb_arg)

2. |int B EEG, 1 server i

25
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ble_gattc_disc_all_svcs( service %%
uint16_t conn_handle,
ble_gatt_disc_svc_fn *cb,

void *cb_arq)

3 |int BAUEERE, BTINAR
ble_gattc_exchange_mtu( B ATT & MTU T8k

uint16_t conn_handle, ble_gatt mtu_fn *cb, void

*cb_arg)

4 |int B F @m # & #
ble_gattc_write_flat( conn_handle 4
uint16_t conn_handle, uint16_t attr_handle, attr_handle X1z

const void *data, uint16_t data_len,

ble_gatt_attr_fn *cb, void *cb_arg)

5 |int B ¥+ @m # & ®
ble_gattc_read( conn_handle X
uint16_t conn_handle, uint16_t attr_handle, attr_handle & EI1ER/E

ble gatt_attr _fn *cb, void *cb_arg)

4.4 TESFEGRN WIFi B2X API

BLE 4B WiFi B2k, {E/ BLE server 89— EKRNH, wm_ble_server_wifi_prof LI
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BLE profile 893088, fA=HURHIMEHLIE, wm_ble_server wifi_cfg &8 B4AGERIHNAL

B, IFENERERESNALIES RAERERIEIS R, BERXIEHEMSHL,

XERST API AEXSfEIER, 0T

No | API &FR R
1 | tls_wifi_set_oneshot_flag(flag) Y flag I¥EH 4 B, BNBEN
flag 0: closed oneshot /{=1E BLE 3Bl WiFi B
1: UDP (broadcast+multicast) (fE AR B EREIA ST

2: AP+socket R45)
3: AP+WEBSERVER E=: 1, EMALIIE, BLE
4: BT BB M service 2B IR

th, IHEXA. MFHXE
BB RIE AL APIBDTE],
2, WMMEMEM, ATl LAE

REEE
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441 NRRERG

APP

L) 4%

it S

D 2 AR E
3.

4 FRYIE CRIBAYD

5. BMATHRT CRIEIFREHD

6. RIXALEAE S

7. IR [FIfC B 45 R

R e e S B R
ol w_ |l w ____w _______|__ §
(e]

4.4.2 %EB) WiFi B2 Service BX
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

45 AP XIBECHEMRS

2% wm_ble_server_demo_prof.c ;xl, HINEENXH service,

5 APl {ERRxRAI

W800 B5FInaE, IREEMEEANRAEREN ., MRAPBEANERIEST, TTSZEWT

28



W Winner Micro
7Y\ F A% 1 1l FE

18R,
B RSERE (BL)

HIB 1, tls_bt_entry() K& DB RITHIEFINAE, XAEFRZRAFA demo_bt_destroy;

S *This function is called at wm_main.c™/

void t S_ht_enll'y i

Sltls_bt_init(0x01); //enable it if you want to turn on bluetooth after system booting
}

voia t1S_bt_exit:

S tl=_bt_deinit(); S fenable it if yvou want to turn off bluetooth when system reseting;
1

SR 2, BFWEITHNINGE, NTEERLSHER, BRELRMECHNBRER;

scatic void app_adapter_state_changed_callback ci1: vt sczce : statuna)

! TLS_BT APPL TRACE DEBUG("adapter status = %a\r\n", atatua=—WM BT STATE ON?"bt_state_ on":"bt_sgtate off");
bt_adapter atate = atatus;
#if (TLS_CONFIS_BLE == CFG_ON)

if(atatus == WM_BT_ETATE CN)
{
TLS_BT_APPL TRACE VERBOSE("init base applicationirin");

/[ at here , user run their own applications;
#if 1

[ tls_ble_wifi_cfg_init{);

[ [tle_ble_server_demao_api_init{NULL);

[ [tls_ble_client_demo_api_init(MULL);

[ tls_ble_client_multi_conn_demo_api_init();
$endif

lel=e

{
TL5_BT_APPL TRACE VERBOSE("deinit base application’rin");

/[ here, user may free their application;
#ifF 1

tla_ble wifi cfg deinit(Z);

tls ble server demo api deinit();

tls_ble client demo_api_ deinit();
tls_ble client multl conn_demo_api_deinit();
#endif
}
#endif
1 end zpp_adapter_state_changed_callback

5.2 FHLiEfT (GBE) =¥ server

E 41 THEE 2 frctIuEL, B wm_ble_server_demo_api_init();
£ 41 ThHR 2 FRCHIELR, A wm_ble_server demo_api_deinit(); NFEiE
FRIREINGE, SERFRARLEN, BIBRN. S48, BFRAEETHN, AP oLilE

R B CHNAERF.
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IV EREERAET

5.3 AHIETT (JBHE) /=~ client

£ 41 FHhEE 2 fpclfuEL, A wm_ble_client_demo_api_init();

F 41 ThESRB 2 FriclEL, A wm_ble_client_demo_api_deinit(); NERER
FRLINEE, SEBRFRRREN, BB, SR, BFRFEESTH, AP HBITRRER
REBCHNARRE.,

54 AHiEiTEEER (BE) =6 client

E41 T DPLSEB2FRICHMEL, A wm_ble_client_multi_conn_demo_api_init();
£ 41 T o ¥ B 2 #H i N u BE & , A B
wm_ble_client_multi_conn_demo_api_deinit(); AREFEHEHINGE, SEB T RSB

Wiy, BHBEM. S8, BFRARIETH, BREUUBRREECHNARR,

5.5 #IEHE &KINEE

R demo 1R, #7BUiE1T 4.2 server demo 1 4.3 client demo, &K demo H#E
2010 3.3.2 /1 3.3.3 #ik,
EERING, server iESAEEME client #LA indication AN AZEEIE, NEEINT

Fr:

30



W Winner Micro
I\ BBEEHET

3

e i F Ii e oF :

[demoibtienable]: [demo_bt_enable] :
I [
' [

IiRST: 0x1910 -

¢

[tls_ble_server_add_service ]
[tls_ble_server_add_characteristic ]
[tIs_bIe_server_a]dd_desc riptor ]

fERE 1 J

[tls_ble_scan]

[tIs_bIe_set_adv_data] e
[tls_ble_adv] : i |
1 [tls ble client cgnnect]
| |
| |
| |
I 1
: s30T, fHRE J
Vs £ ALY
1 EHBES [tls_ble_client_register_for_notification]
L ____ el bleeliont white. characteristic)
| —
|
|
|

i

EIRRIE f Femeai
[tlsibleiserveriseilndiindication] < — £ [ [ble_client dem%)_api_notify_callback]

Service 1D:1902 I

[Characteristic 0x2B11,GATT_CHAR_PROP_BIT_WRITE] Server
[Characteristic 0x2B10,GATT_CHAR_PROP_BIT_INDICATE] TR
[Descriptor 0x2902] service i i&

5.6 ZIEEINGE

W800 BEF RAEAPRIRE, REXINEE 7 MIEIRE. ZNENRHIRENT:
1,  $5I&E1T 7 1 BLE server %%, BEEERASN 5.2
2, BT 1 ANXFSEENEEN BLE client, EEEXSRL 5.4
BT, client AORLREAHE, E&INEE, EEERMI 7 1 BLE server,

ER: RTFEHEBMERE, Client RREEERN, ERSBLRERNTER:
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static void WM_ble_update_conn_params =truct ble gep conn params *conn parama )
{

int i = 0;
for{i = 0; i<MR¥ CONM DEVCIE COUNT; i++)
{ if{cann devices[i] .conn_state == DEV_DISCCHNCTED)
f conn_parama-*itvl min = 0x20 + i*1lsg;
conn_ parama-*itv]l max = 0xZZ + i*lsg;

return;

5.7 UART i&E1&In8E

ETF BLE server #1 BLE client M#(#eE A&, LM77 UART BIERINEE. ZINEERYRPI
BEEWT:

1,Server i, M UARTT,ZIAEM (115200-8-N-1) iBfE: £ 4.1 EFHRCLEA

tls_ble_uart_init(BLE_UART_SERVER_MODE, 0x01, NULL);

2,Client i, 3F UART1,ZAEM (115200-8-N-1) &g 1 4.1 EWHRicEA

tls_ble_uart_init(BLE_UART_CLIENT_MODE, 0x01, NULL);

BaifE, server inFHIaT #5, client inH AR #EE, & server iy, 74 server i

REFIE, HIESS, BLE BEEY, B o LUEY UARTT MTHIEER .
5.8 FHFAE &

FB 1, £ tls_bt_entry() R iEBITHIEFINEE;

S *This function is called at wm_main.c™/

voia tls_bt_entry

Sl tls_bt init(0x01);  //Senable it if you want to turn on bluetooth after system booting
}

voia t1S_bt_exit:

{
S tl=_bt_deinit(); S fenable it if yvou want to turn off bluetooth when system reseting;
1

SR 2, BEFNETARNE, WTEARLSEBR, BRBRAAR BRHY

tls_ble_demo_adv(1); //Tl&EE 1%
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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_bl e_adv (0

}

$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_BET_ADAPTER_STATE_CHE_EVI, smsg);

} 7 end app_adapter_state_changed_callback 7
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5.8.1

BN BEIRERE

int tIS_ble_wifi_adv ccci enabie

{
int re;
if (enable)
{

e

}

uintZ_t own_addr type;

struct ble gap adv params adv params;

struct ble _ha adv fields f[ielda;

const char *name;

uint®_t adv_Ef_datal[] = {0x0C, 0x07, 0x00, 0xl0};]
JE*

* Zet the advertisement data included in our advertisements:

ES
ES
ES

*f

*f

ol

o Flags (indicates advertizement type and other general info).
o Device name.
o user specific field (winner micro).

memaet (&§fields, 0, sizecf f£ields);

/¥ Advertizse two flags:
o Discoverability in forthcoming advertisement (general)
o BLE- only (BRS EDR unsupported).

fislds. flags = BELE_HS_ADV F _DISC_GEN |
ELE_HS_ADV _F _EBREDR UNSUE;

name = ble avc gap device name();
fielda name = (uintB _t *)name;
fielda.name len = strlen(name);
fielda name ia complete = 1;

fielda mfg data = adwv_ff data;
fielda.mfg data len = 4;

ro = ble gap adv set fieldai(sfields);

if {rxe I= 0) {
HODLOG DFLT({INEQ, "error setting advertisement data; rc=%d\r'n", =ci;
return ro;

MODLOG DFLT{INFO, "Starting advertiainghrin™);

/* A=z own address type we use hard- coded value, because we generate
MRP& and by definition it's random */

re = tla _ble gap adv (WM BLE ALV TIHND);

gssertire == 015

end if enable 7 else

MODLOG DFLT{INFO, "Stop advertiainghrin®™);
re = ble gap adv atopl);

return rc;
} 7 end tls_ble_wifi_adv 7
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582 FMPHEHEXI BHERE

inc tis_ble_demo_adv uints c type

{
int rc = 0;
TL5_BT_APPL TRACE DEBUG("f#§# %3 type=%d\r\n", _ FUNCTION_ , type);
if (bt adapter state == WM_BT_STATE_OFF)
{

TLS_BT_APPL TRACE ERRCOR({"%s failed re=%s\r\n", _ FUNCTION , tls_bt_rc 2_str(BLE_HS_EDISABLED));
return BLE_HS_EDISABLED;

}

if (type)

{
uintd_t bt mac[&] = {0};
uintsd_t adv datall = {

Ox0C, Ox0%, ‘'W°*, 'W*, *-v, "0*, ‘0", "O°, ‘0", "Q°,"aQ’',"0", ‘07,
0x02, 0x01, 0x05,
Ox03, 0xl19, Oxcl, Ox03};

extern int tla get bt mac addri{uintd_t *mac);

tls_get_bt_mac_addr(bt_mac);
sprintfiadyv_data+b, "$02K:%02¥:-%02¥" bt mac[2], bt mac[4], bt mac[B]);
adv_datalld] = 0nlZ; /Sbyte 13 was overwritten te zere by sprintf; recowver it;
rc = tla_ble gap set data (WM BLE_ADV DATZ  adv_data, 20);
switch (type)
{
case 1:
rc = tla ble gap adv (WM BLE_ XDV IND);
break;
cage 2:
re = tls_ble gap adv(WM_BLE_ADV_NCONCOMN_IND) ;
brezak;
defanlt:
/*AT/ DEMO cmd only support adv_ind and adv_nonconn_ind mode®/
return BLE HS ETINVAL;
}

} ? end if type ? else

{

rc = tla_ble gap adv (WM _BLE_ADV STOP):
}

return ro;
} 7 end tls_ble_demo_adv ?

5.9 ANARHE

FB 1, 12 tls_bt_entry() R hiA BT FFIEFINEE;

S *This function is called at wm_main.c™/

void t S_ht_enll'y i

Sltls_bt_init(0x01); //enable it if you want to turn on bluetooth after system booting
}

woia tS_bt_exit:

S tl=_bt_deinit(); S fenable it if yvou want to turn off bluetooth when system reseting;
1

SR2, BANEITAMINGE, MTEERESWER, AP RRFEEMEERE

35



W Winner Micro
I\ BEEHET

static void app_adapter_state_changed_callback z1: vt stzte © status)

{
TL3_BT_APPL_TRACE DEBUG("adapter status = %a\r\n", atatus==WM_BT_STATE CN?"bt_state_on":"bt_state_off™);
bt adapter atate = status;

#if (TLS_CONFIG BLE = CFG_CN)

if (status == WM_ET_STATE_ON)

{
TLS BT APPL TRACE VERBOSE ("init base application\z\n");

[/ at here , user run their own applications;
#if 1

J/tlz_ble_wifi_cfg_init();

[ [tl=_ble_server_demo_api_init{NULL);
/tl=_ble_client_demo_api_init{NULL);

[/ tls_ble_client_multi_conn_demo_api_init();
tls ble demo scanil);

$endif

lelase
TLS BT APPL TRACE VERBOSE ("deinit base application\rin");:

[/ here, user may free their application;
#if 1
tla ble wifi cfg deinit(Z);
tla_ble server demc api_ deinit();
tls_ble_client demo_api deinit{);
tls_ble_client multi_conn_democ_api_deinit();
fendif

}

#endif

1} ? end app_adapter_state_changed_callback ?

36



W Winner Micro
JV\ BB T

static int
ble_gap_evt_cbstruct ric gep svent “avent, wveoid *arg)
{

struct ble_gap_ conn desc desc;

struct ble_hs_adv_fields fields;

int re = 0;

awitch (ewvent->type)] |
case BLE GAP EVENT DISC:
rc = ble hs_adv_parse fields({&fields, event->disc.data,
event-rdisc._length data);
if (ze I= 0) {
return 0;

1
J* An advertisment report was received during GAP discovery. */
print adv fields(sfields);
return 07
case BLE GAP EVENT DISC COMPLETE:
break;
defzult:
break;

t

return cc;
} 7 end ble_gap_evt_ch 7

EES
* Called 1) AT cmd; 2)demo show;
*
* @param type 0: scan stop; 1: scan start, default passive;
ES
ES
* @return 0 on success; nonzero on failure.
*
int tS_ble_demo_scan uincz t type
{
int roc;
TLS_BT_APPL_TRACE DEBUGC("§## %s type=td\r\n", _ FUNCTION_ , type);
if (bt_adapter state == WM _ET STATE OFF)
{
TLS BT APPL TRACE ERROR("%s failed re=%s\r\n", _ FUNCTION _, tls bt vre 2 str(BLE HS EDISAELED]);
return BLE _HS_EDISAELED;
i
if(type)
{
tls_ble register gap evt(WM BLE GAP EVENT DISC|WM BLE GAP EVENT DISC COMPLETE, ble gap evt _cbl;
rc = tla_ble gap scan (WM | EI." S"n.N FnSSIu_. fzlse);
lelse
{
re = tls ble gap scan (WM BLE SCAN STOPF, false);
tls_ble deregister gap evt (WM BELE CAD EVENT DISCIWM_BLE_GAP EVENT DISC_COMPLEIE,ble gap evt cb );
b

return rc;
1} 7 end tls_ble_demo_scan ?

S.10EESTHET #%/13%

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

woid tiS_bt_entry
{

}

demo_bt_enablel); //tum on blueteoth system;

woid tS_bt_exit:

Heme bt destroy(); //tum off bluetooth system;

EESHA Slave B TH Master BXX T, TEDHMIBE RS BFLEAR,
5.10.1 4bF Slave X HNEEDS

F$R2, &F Slave BT, 21 4.2 7, 1517 Bleserver By demo =6, E17/E, FHl
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IV EREERAET

ImARI . EERRME, EEAE, WHRENLT Slave B, FAHMLTF Master &
.

5.10.1.1 FF/ET &

HR 3, (ERIREN R ZFHFATERN .

B A tls_ble_gap_set_adv_param RE[ BB N A OEE &
EH tls_nimble_gap_adv FET #%

5.10.1.2 FFEHAH#

R4S 4.4, ERRAFEAME AP AT,

demo_ble_scan(1);

5.10.2 &F Master X FHLEES

£ 4.3 F#HLiE1T demo client 08E, client [@ server B iE#E/E:
1) I EReE;

2) JREARTERBRIE

6 IEFATIES

6.1 I5ZF AT 1SR

7

B AT 5T LMRHRIET RS, B2F AT 89NN 4 £, £, EHSHoAREEE
MM A 2SN, NFREEAAREEETNARRE, WIXE5 BREEBEIAE

heE (ZEREREETNRE) .

B AT 18P EES XA
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=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

DIS DISCONNECT
SND SEND

IND INDICATION
CONN CONNECT
NTY NOTIFICATION
ACC ACCESS

TEST TESTMODE
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EN ENABLE

GS GETSTATUS
TPS TXPOWERSET
TPG TXPOWERGET

6.2 IEFRSG AT 5SS

6.2.1.1 AT+BTEN
IfE:

EREET RS,
#®= (Ascn) :

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

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

2.

uart_no: EOR5|5, EXUWT:

=l a2 X

1 uartl BRIMRARZ#F UART1

Log_level: HEBMHER, EXWT:

=] a X
0 % log #iH

T Hit error 5189 log
2 Hr warn 508 log
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3 wWH api HAH log

4 HH event 318 log

5 W debug 45189 log
6 i verbose 518 log

izME:

status: ELMMMER

(=]

i
<

0 I

Others>1 e3¢

6.2.1.2 AT+BTDES
INEE:
FIEHTEHEETRS,

Bz (ASCl) :

AT+BTDES<CR>

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

2
20 BTEN SU#1R

6.3 IETFIRHIZS M AT 155
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6.3.1.1 AT+BTCTRLGS
INgE:
REURFPRA,

B3 (ASCl) :

AT+BTCTRLGS<CR>

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

2%

status: FHEPRE, REBIXEXNT:

TLS_BT_CTRL_
TLS_BT_CTRL_
TLS_BT_CTRL_
TLS_BT_CTRL_
TLS_BT_CTRL_
TLS_BT_CTRL_
TLS_BT_CTRL_
TLS_BT_CTRL_BLE_STATE_ADVERTISING =
TLS_BT_CTRL_BLE_STATE_SCANNING =

TLS_BT_CTRL_BLE_STATE_INITIATING =

TLS_BT_CTRL_BLE_STATE_STOPPING =

TLS_BT_CTRL_

6.3.1.2 AT+BTSLEEP

INEE:

IDLE

ENABLED =
SLEEPING =
BLE_ROLE_MASTER =
BLE_ROLE_SLAVE =
BLE_ROLE_END =

BLE_STATE_IDLE =

BLE_STATE_TESTING =

42
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BREREBDRET sleep B, HEIRAEAZE
g (Ascll) :

AT+BTSLEEP=<cmd><CR>

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

2%

cmd: 2HlHS, EXANT:

& aX
0 £ | Ll gsd Asleep
1 FUFIRHIZEH Nsleep

6.3.1.3 AT+BLETPS
INEE:
BCE BLE B EXB T AREINR, HFMARZFRANRRE

&= (ASCIl) :

AT+BLETPS=<type>,<level><CR>

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

2%

type: blezk®, EXMT:

=] aX
0 S EREZhandle
1 S EREZhandle
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2 KEREREhandle
3 ¥ EMEZEhandle
4 FEERERhandle
5 FEERERhandle
6 FEREREhandle
7 FFERZEREhandle
8 FEREREhandle
9 I #%

10 =]

11 BRINTh =

level: HERZKE|{E,

(=l & X dBm
1 1
2 4
3 7
4 10
) 13

0.3.1.4 AT+BLETPG
INE:
FREX BLE 45 E2A, HEIMRA R IFEIATIRIKEL

B (ASCll) :

AT+BLETPG=?<CR>

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

2
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type: blezk®!, EXMT:

=] aX

0 FEREREhandle
1 FFERZEREhandle
2 FEREREhandle
3 FEERERhandle
4 FEMNZEREhandle
5 FEMNZEREhandle
6 FEMNZEREhandle
7 FEMNZEREhandle
8 FEMNZEREhandle
9 I #%

10 =]

11 BRIATN =

level: IR ZRGMEH. 0. 4.4.1.5

6.3.1.5 AT+BTTEST
INgE:
REBFNHER,

B (ASCll) :

AT+BTTEST=<mode><CR>
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+0OK<CR><LF><CR><LF>

2%

mode: MiXEX, EXWNT:

(=] aX
0 BB IR AR
1 HENEF MR

6.4 BFNAE AT S

BFMAENRIREETE. BLE server #1 BLE client =43,

6.41 IRFEEATES
6.4.1.1 AT+BLEADV
TgE:

21 BLE T REFIFLE,
#= (Ascn) :

AT+BLEADV=<mode><CR>

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

2

mode: EHIEN, EXWMT:

(=] aX

46



W Winner Micro
JV\ Bk B A 1l FEL 1

0 {Z1EBLET #%&

1 JEBIBLE %

6.4.1.2 AT+BLEADATA
INgE:
Bt E BLE [THERE,

g (AsCll) :

AT+BLEADATA=<data><CR>

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

84:
data: [ #ERE, A HEXHBR ., RAKEN 62 MFF, BT 16 #H 31 MF5,
B0, REELEER 0x02 0x01 0x06 0x03 0x09 0x31 0x32,
Mg &S H: AT+BLEADVDATA=02010603093132,

BRI #BEERLEN, £ core specification iR,
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[ #8243 1 000 R 338 (315F F5)

Advertising or Scan Response data (31 Octets)

- — — B
BYEES T R AR
ignificant part Non-significant part

@ Sig p a sig pa s
AD Structure 1 AD Structure 2 ... JAD Structure ‘N 000...000b

: ~~~~~~~~~

g T BB E S 2 EBNTAD Streuture2B 5%

=1 &/ AD Streuturefii i X E 2
Length Data Length |AD Type|AD Data.

| | Core_va.2 P20814911#ik 7 /- $i#0$3

n octets Length - n octets | SN AEIERER.

AD Type AD Data

6.4.1.3 AT+BLEAPRM
IgE: BCE BLE JiE3%0,
B (Ascl) :

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>

B4

adv_int_min: &/ #&ER, BUESEE: 0x0020 ~ 0x4000, =] HEBREKXT
EF 30, BYESERE: 0Xa0~0x4000

adv_int_max: &AJ #&iEE, BYEEE: 0x0020 ~0x4000, TR HEBREKXT

FT 384, BUESEE: 0Xa0~0x4000
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AR Bk 2% 1 1 FEL

adv_int_min # adv_int_ max &S 16 ##I1&=X, W 10,FF &=

adv_type: J#EER, EXWTF:

& aX

1 ADV_TYPE_INDTJH3##oliEZIEER &

2 ADV_TYPE_DIRECT_IND_HIGHT[iEZERIEE [ 1%

3 ADV_TYPE_SCAN_INDT[# 3 R oiEERIEE Q) #E
4 ADV_TYPE_NONCONN_INDATEZEATTAEIEER &
5 ADV_TYPE_DIRECT IND_LOW [ iEHE & E [ 1%

own_addr_type: BLEMitEER, EMINT: (ZERWMAERREprivacyBHEBDN

B3, ATIESEIAEZO0BNT)

(=1 BaX
0 BLE_ADDR_TYPE_PUBLIC
1 BLE_ADDR_TYPE_RANDOM

channel_map: #EE, EXWT:

(=1 aX
1 ADV_CHNL_37
2 ADV_CHNL_38
4 ADV_CHNL_39
7 ADV_CHNL_ALL

adv_filter_policy: 328, EXWT:
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AR Bk 2% 1 1 FEL

(=] 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: XJ/BLE it A, EXMT:

18 aX
0 PUBLIC
1 RANDOM

peer_addr: XJ73 BLE #tiif,

6.4.1.4 AT+BLESCPRM
INEE:
B & BLE HHim=#1.

&= (ASCll) :

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

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

8.
windows: &0, [0x0004, 0x4000],EE16i#HI#&I, WN10,FFE
interval: H#iEPE. [0x0004, 0x4000]

scan_mode: 34530, [0,1] a3, £z
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A\ FEk % 4 1l FE

intervalB9EN A FZFwindows, Hinterval&Fwindowsh), EBRIZH|SEH4440

THERTS, A#HE0—ELTITARS,

6.4.1.5 AT+BLESCAN
IgE:

SIE AL
#&3X (ASCl) :

AT+BLESCAN=<mode><CR>

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

2%

mode: #FEN, EXMT:

(=] aX
0 (EAILEE
1 ShIE=E ]

HEE RN TER:

6.4.1.6 AT+&BTNAME
IheE
RE /R AR,

51



W Winner Micro
I\ BEEMET

®B3 (ASCll) :

1’ & AT+&BTNAME=[!]<name><CR>
1EHN AT+&BTNAME

% EIR[E: +OK,<CR><LF><CR><LF>

EEUR[E : +OK=NAME,<CR><LF><CR><LF>

SH:

Name IEZF&#R, ASCI B, RAKE 16 1,

6.4.1.7 AT+&BTMAC
INge:
RE/EBUE ST MAC ik,

®B3X (ASCll) :

B E AT+&BTMAC=<MAC><CR>
EEEL AT+&BTMAC

& EIR[E]: +OK,<CR><LF><CR><LF>

EEURE : +0K=MAC,<CR><LF><CR><LF>

S MAC #uit

B ERE: AT+&BTMAC=c00d308a0b08

6.4.1.8 AT+ BLESSCM
INgE:
{57 BLE R EEEAM.

®3 (ASCl) :

AT+ BLESSCM=CH
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S\ BBIERET

+0K
24
CH EXA:
(=] ER4
1 IEE37EELM
2 EE38EEH
4 EE3EERH
7 BkSm, 7£37. 38, 39KkEAMW (BKIN)

6.4.2 BLE #Bh WiFi Bo AT $#§<
6.4.2.1 AT+ONESHOT
TgE:

BEsiE R MRS .

&= (ASCll) :

AT+ONESHOT=<mode><CR>

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

2%

mode: BEERX, EXWNT:

=] aX
0 =LA
1 JEEUDPE M
2 A &ISoftAP+SocketEz
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S\ BBIERET

3 Bx1SoftAP+WebServerfiZ

4 JBENIE F BN

R

ot

EHEFRERE, BPIUEREN APP HTEE WFi 58, BENRNE, BNES S

B

T, BIFXA . NEBRENIEBRENETEN.
6.43 RBBWEX:

6.4.3.1 HClReason lBEN:

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
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IV EREERAET

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 | 0xOf
BD_ADDR

Connection Accept Timeout Exceeded 0x10
Unsupported Feature or Parameter Value 0x11
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
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W Winner Micro

IV EREERAET

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
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 0x2a
Reserved 0x2b
QoS Unacceptable Parameter 0x2c
QoS Rejected ox2d
Channel Classification Not Supported 0x2e
Insufficient Security ox2f
Parameter Out Of Mandatory Range 0x30
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IV EREERAET

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

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 0x3f

7 IRZF AT I8 BEERA

RETHEERMARA, B/ETHF AT IESRARENTE. BEHER AT 5L,

7.1 BFRGERSERE

711 {FREETFRS

AT+BTEN=1,0
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R Z i

712 BHEFZRS

AT+BTDES

+0K=0,0

7.2 FFXRRBI %

721 {FREHETFRSA

AT+BTEN=1,0

722 FEUIER B

AT+BLEDMADV=1

Bo= ### T1s_ble_demo_adv type=1

. initiated: adverti disc_mode=2 adv_channel_map=0
own_addr_type=0 adv_filter_poli 0 adv_itvi_min=64 adv_itv]_max
64
0K

723 (ST ERA
AT+BLEDMADV=0

B> ### tls_ble_demo_adv

ed: stop advertising.

AT+BTDES

58



WWlnner Micro

Y % LE% fic pﬁ1 yo FLJ J

7.3 FRRBIE

731 (FBEETFRS

AT+BTEN=1,0

+oK=0,1

7.3.2 FREAETRH
AT+BLEDMSCAN=T

=0 duration=foreve

7.3.3 (=11 RG
AT+BLEDMSCAN=0

734 BHEFZES

AT+BTDES

7.4 FXB server

741 {FREBET RS

AT+BTEN=1,0

7.4.2 {FBE demo server
AT+BLEDS=1

7.4.3 {1k demo server

AT+BLEDS=0
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\ FEk % 4 1l FE

744 BHEEFZRS

AT+BTDES

7.5 FXRH client

751 (FREHET RS

AT+BTEN=1,0

7.5.2 {EgERH client
AT+BLEDC=1

75.3 {=1ER4 client
AT+BLEDC=0

754 RHEBFZRS

AT+BTDES

7.6 FXZiEERA client

7.6.1 {FREHETFRSGR

AT+BTEN=1,0

76.2 fEREZ &R demo client
AT+BLEDCMC=1

7.6.3 {Z1F demo client
AT+BLEDCMC=0

764 BHEBEFRS

AT+BTDES
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A\ FEk % 4 1l FE

7.7 FF3X UART &%

771 {FBEETFRS

AT+BTEN=1,0

7.7.2 {E8E UART i&Ef% Server/Client if
AT+BLEUM=1,1 //{£E8E UART i&E/&H server if, X UART1 &%
AT+BLEUM=2,1 //{E8E UART iHEM client i, XF UART1 &%

7.7.3 {=1t UART &f&

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

774 BHEEFZRS

AT+BTDES

7.8 fEREHBN WiFi BECMARSS

78.1 FHIRIEZFFINGE, EREECMARSS
AT+BTEN=1,0 [/ {EBEIETF RS
AT+ONESHOT=4 /1 IR MRS

LB o] AR APP HATECMIRME; EREMMINGE, RESBNEHEMARS.
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I\ BEEMET

7.8.2 BB WiFi MRS IEIHIET R %
AT+ONESHOT=0 /I EBHEEM RS

AT+BTDES /BHIBEF RS

7.9 W800 ifiE

W800 XFFLEANMIHEN, ZFPoILUA TN RF MEERIZHIZEThseMiXAIIA
IEMN .
7.9.1 w800 M NMIiHAE
AT+BTTEST=1 /NN, R ATDIAUWATREBIEERN vart OF#E

/€ controller,

=] == =] m (===

10:30.111 come  —— Transport cpened [/ HCI protosal ative [7.8: LE Controller Comands (8 key) k2|
comé@115200nEc
[ Hold UPEX & CTS Low [ ARM reset device with DTR strobe
10:30.1€61 comé -- Protocol set to HCI @ 1 |L£75et,}{ostjhame1jlassification I\‘
comé@115200nfc
BB HCI Command: LE Transmitter Test (com&@115200nfc) EI‘E

10:33.046 comé c> Reset

HCT Command TH_Charmel (0-33; (F = 2402 + [k » 2 MHz]3): [T (] 0K
comé@l15200nfc

{03 oc 00] Length_of Test Data (0-255): 37 0:25 Bl

opcode = 0xCO3 (3075, "Re3SL™) pobet Payload: [PseudoRandom bit sequence 9 =]
10:33.06% comé <c  Reset — — — —rep —Tr=
HCI Command Complete Event g_gevzoﬁeECoEnec:}i\on_Parameter_Request_Negative_Reply
- - _Set_Data Leng
comé@115200nfc LE Fead Default Data Length
[OE 04]: 14 03 0C 00 L.E_Write_DeEault_Data_Lgngth
event = 0xE (14, "Command Complete™) gigeadiuca%m};%ﬁjublxciKey
Mum HCI_Command_Packets = 0x14 (20) uzﬁjﬁiﬁz‘ffgg_ﬁhmhing_L;St
Command Opcode = 0xC03 (3075, "Reset”™) L.Ejemove,]]evicgjrorpjesolvin;List
Status = Ox0 (0, "Success") LE Clesr Rezolving Lizt

LF Fead_Resolving List_5ize
LE_Read_Peer_Resolvabls_Address
LE_Fead_Looal_Resolrable Address
LF_Set_Address Resolution Fnable
LE_Set_Random_Private_hddress_Timeout

7.9.2 W800 BB =S

AT+BTTEST=0 /EREMIXART, B EN MRS controller.

62



	1
	文档修改记录
	目录
	2 引言
	2.1 编写目的
	2.2 预期读者
	2.3 术语定义
	2.4 参考资料

	3 W800蓝牙系统
	3.1 芯片蓝牙设计框图
	3.2 W800蓝牙系统框图
	3.3 NimBLE 介绍
	3.3.1 NimBLE
	3.3.2 NimBLE目录架构

	3.4 应用层协议描述
	3.4.1 GAP
	3.4.2 ATT
	3.4.3 GATT

	3.5 示例代码框架描述
	3.5.1 蓝牙系统软件代码位置


	4 API描述
	4.1 蓝牙系统API
	4.2 控制器端API
	4.3 应用层协议API
	4.3.1 GAP
	4.3.1.1 GAP API描述

	4.3.2 BLE server
	4.3.2.1 BLE server API描述

	4.3.3 BLE client
	4.3.3.1 BLE client API描述


	4.4 蓝牙辅助WiFi配网API
	4.4.1 应用流程示例
	4.4.2 辅助WiFi配网Service定义

	4.5 用户实现自己的配网服务

	5 API使用示例
	5.1 蓝牙系统使能（退出）
	5.2 开机运行（退出）示例 server
	5.3 开机运行（退出）示例client
	5.4 开机运行多连接（退出）示例 client
	5.5 数据互发功能
	5.6 多连接功能
	5.7 UART透传功能
	5.8 开机开启广播
	5.8.1  默认广播数据配置
	5.8.2 用户自定义广播数据设置

	5.9 开机开启扫描
	5.10 连接态下开启广播/扫描
	5.10.1 处于Slave模式的连接态
	5.10.1.1 开启广播
	5.10.1.2 开启扫描

	5.10.2 处于Master模式下的连接态


	6 蓝牙AT指令
	6.1 蓝牙AT指令简述
	6.2 蓝牙系统AT指令
	6.2.1.1 AT+BTEN
	6.2.1.2 AT+BTDES

	6.3 蓝牙控制器协议栈AT指令
	6.3.1.1 AT+BTCTRLGS
	6.3.1.2 AT+BTSLEEP
	6.3.1.3 AT+BLETPS
	6.3.1.4 AT+BLETPG
	6.3.1.5 AT+BTTEST

	6.4 蓝牙应用层AT指令
	6.4.1 设备管理AT指令
	6.4.1.1 AT+BLEADV
	6.4.1.2 AT+BLEADATA
	6.4.1.3 AT+BLEAPRM
	6.4.1.4 AT+BLESCPRM
	6.4.1.5 AT+BLESCAN
	6.4.1.6 AT+&BTNAME
	6.4.1.7 AT+&BTMAC
	6.4.1.8 AT+ BLESSCM

	6.4.2 BLE辅助WiFi配网AT指令
	6.4.2.1 AT+ONESHOT

	6.4.3 状态码定义：
	6.4.3.1 HCI Reason码定义：



	7 蓝牙AT指令操作示例
	7.1 蓝牙系统使能与退出
	7.1.1 使能蓝牙系统
	7.1.2 退出蓝牙系统

	7.2 开关示例广播
	7.2.1 使能蓝牙系统
	7.2.2 开启可连接广播示例
	7.2.3 停止广播示例
	7.2.4 退出蓝牙系统

	7.3 开关示例扫描
	7.3.1 使能蓝牙系统
	7.3.2 开启扫描示例
	7.3.3 停止扫描示例
	7.3.4 退出蓝牙系统

	7.4 开关示例 server
	7.4.1 使能蓝牙系统
	7.4.2 使能demo server
	7.4.3 停止demo server
	7.4.4 退出蓝牙系统

	7.5 开关示例 client
	7.5.1 使能蓝牙系统
	7.5.2 使能示例 client
	7.5.3 停止示例 client
	7.5.4 退出蓝牙系统

	7.6 开关多连接示例client
	7.6.1 使能蓝牙系统
	7.6.2 使能多连接demo client
	7.6.3 停止demo client
	7.6.4 退出蓝牙系统

	7.7 开关UART透传
	7.7.1 使能蓝牙系统
	7.7.2 使能UART透传Server/Client端
	7.7.3 停止UART透传
	7.7.4 退出蓝牙系统

	7.8 使能辅助WiFi配网服务
	7.8.1 开启蓝牙功能，使能配网服务
	7.8.2 退出辅助WiFi配网服务注销蓝牙系统

	7.9 W800测试模式
	7.9.1 W800进入测试模式
	7.9.2 W800退出信令测试



