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Bluetooth f&j4\

Bluetooth®+ A B A3 15 A B I 1 — N S i R B o8 R B $e 4t 7 BRI R g . Bluetooth iR $2
BT ML IR R, N RERMET —E2 R etk &6 MRS, LUK EX TGk
AR K

TR = SR TE R Be LA 75 48 2 (A1 R B (0 5 A0, 3 1 PR PR AN S 7 1 2% 2 Al A 4
i, BORTEM T A SRR T R AT AN 2 R IEV 2., Bluetooth fIBEFE(LE)FI AR 2/3
S AR 2 (BR/EDR) TG4k Hi 65 #4224 13 /2 AR A N 53 IR 75 SR i 152 1 19

EARNHT, RAOERAICEER . (UFSFRBLE), Ml F (LUT BFBR/EDR) AL M H
EiLH e, X P LA 47 _EBluetooth SIGE J7 Mt T fi#BR/EDRI P %5 .

BLETCLL 1 2 AR T AR T R IRAE T Wit 1 . BLETCLL Fo7E2.4GHZAR IR BUISMAT B (1940518 _EA%
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& 1. Bluetooth B RGEEEH

P - - e,

— — e

ATTY

AP GATT SDP AMP Manager

Channel Manager

2cap Resource
Manager

L2CAP

Host
R N  E S —
i
1 HCI 1 HCI :
TE ; R = e BT = '
___________ {:_C‘E_:}'_'_'{‘?CQ}_'"@CL)"""'C_ELE_F}'"'"'{»_@' . "'\,‘f‘CI:_}""""'"""'{QEJ'"""“I
Link Link
Manager Manager AMP PAL
Device
Manager Baseband Resource Marjager
I AMP MAC
) Lirk
Link Controfler Controller
BR/EDR Radio and LE Radig (PHY) AMP PHY
BR/EDR Controller LE Controller AMP Controller(s)
A
C,:D C-plane and control services li_C,I'E_‘:l Command/Event
H U-plane and data traffic I:T_"«._CED Asynchronous [ACL) data path

Cﬁ: Synchronous [5CO, e5C0)] data path

FEAN I, AR E IR 6y, #B & fEHost) X B, T Controllerf¥1#i 3 R A A ZILER X B, #A
BLE system#/2 o2k i A BBk SKil. Sehr BB, 24 THostiX i [IGAP S
GATTIAIX L, DUR Stk IS DX HGEAT B, A A R HME O A X R om0 2454
VLT i

GAP

GAP i 17 9] it B SCF (Generic Access Profile) ) & #8455, ka1 #5 7 i connection Al
advertising, & XA WL, R E AN VA& W] (SROAS e )AH VA IE -
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REAE

GAPE ST WA &R 5, AHELCAE P AN B 2 2 o 9t (Central) & 25 A1 41 [l (Peripheral ) %
%o

SMEI A RN, IRDIRE, BHRA R R A, RIS IR R EERE R S GO ENL, R
A R AL BE TR N A7

T AN e S B R

AR LLE GAP K %) #% . Advertising Data payloadf1Scan Response payload. ¥/~
R R A DAL & 2 1A31byte I %dE, 1H X4 Advertising Data payload & I PER), B A K WK
R, AR FE P 1 i A R AR LE

Scan Response payload2 11 5 & 1] LLE R IK Al ik i payload, Jf H AL Vi & % iH# 18
Advertising Data payload F 5445 215 5., Hlun# 2 % PRI 745 5 455

& 2. | #5mN

ADVERTISING INTERVAL ADVERTISING INTERVAL ADVERTISING INTERVAL ~ ADVERTISING INTERVAL

Perioheral s Pid Pid P
eripnera ADVERTISING ADVERTISING SCAN RESPONSE] | ADVERTISING ADVERTISING
DATA DATA DATA DATA DATA
| I SCAN RESPONSE | | |
Central REQUEST
T &M & Ah

BEIRRZHAME R AAHAET R E O, DME W] DU I H T DU FH GATT 45 FHARFAE
(characteristic), FUVFLERNT7 1A EACH B 28040, (R ERELeIG ol N R AR B JR 24

1% HL S E R R I A S AN A — IR Rl 2 AN R R . 1X A el advertising packet, [FIN
TEIEBAR AT ROE A B R A X AN IE R R & B 2.

AT 7E31 byte payload /b H s SCEWE, 180T LU FK BRAS B K SR A SR B o m) R %
FERTEE N TR, WTNEFR. X BRI TR I RES 3

FE A V45 Al v g ¥ 4% 2 TR 237 3% 32 )5, Advertising Processi@ i x5 1k, @4 ik i R ik
advertising packet, F EL¥5 i I GAT TR 55 AL (characteristic) 78 #5417 Al 3EAT i@ .
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B 3. BN

CENTRAL CENTRAL
BROADCAST

DEVICE \ TOPOLOGY / DEVICE
BLUETOOTH

CENTRAL LOW CENTRAL

DEVICE ¢ ENERGY > DEVICE
PERIPHERAL

CENTRAL CENTRAL

DEVICE DEVICE

GATT

GATTE ST AN F AR THHE ¥ 4543 FI AR IR 55 (Service) FI4SAE (Characteristic) o HE & 5k [l 4% S5
(772 A AN PE ML (ATT, Attribute Protocol) i3 FI AR MM, 1% PO T-76 — AN B i 2
WRPAEEIRS, R E R, RPN % EEH1667ID.

— HAE AR & 2 ML %S, GATTRIRIARHEIER, XEWE DA MR T HGAPE HT # iR
e

GATTHlconnectionfix B ] 7&:connection & (5 (exclusive) [ . X k& BLEAN B W & — Ik R REiE
R A g ! RESMRE RS SRR R &, et BIRER, MM LIEE A
BERR Y, HRPUEEE W

S SRR SRVE XU ADE R — 3, e e ik mT BL A A BB AEAT RO B, RZIR

A

BELR M ZZFA AT

R A R R R A B S P TAR T 3 AR — IO BB i ()
WS, Er SR AT DOERR R 2N s

UAR TG BEAE P AN AM R 2 Z A1 AZH Kis  JU 75 BEAE A 3 R I I rh R B 5 O 1 D0 St 5 e SCHIR A
R4,

ST, — ELAE AT e % AN P st 5 2 (AR, mT DA AN D5 ) B REATIE I, XS AU A
PEFNGAPKI L R 55 ANA o
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1.2.2

B 4. ELME A

i e
\ TOPOLOGY /
CENTRAL
PERIPHERAL DEVICE PERIPHERAL
DEVICE ) (PHONE, TABLET, +—> DEVICE
COMPUTER)
PERIPHERAL PERIPHERAL
DEVICE DEVICE
GATT Transactions

I GATTHAR K — N E MR RS W% ik R SER A FRNGATTIR S & EIRAFATT AR
Kl AR BRI X, DARGATTR Pt CRIEFPARIFEND , e rb RS s i%iER. IrE$H%
HP IR GATT AR 5525 W . (I GAT T2 /7 T o

TESLIEFEI, A AR ) o e e @ “ EEREIAJRE (Connection Interval)” ,  Jf Ho b e R 2k
HWER T ERE NG A S 2B A T RS . R0, XA ERE RS E AR —

AR B R AT RETCI IR, ROV I T 5 ARSI B &l A5, sEITR N RS
FIRA AT H

BN A (GATTHRS #8) Al dei s (GATTE i) ZIAIFEHE S fud e, T s
IS

& 5. GATT Transactions

CONNECTION INTERVAL CONMECTION INTERVAL CONNECTION INTERVAL

Peripheral [ Pt Pt P
SLAVE I SLAVE ! SLAVE '
GATT Server (Sends Response) X [Sends Response) (Sends Response)
MASTER ’ MASTER ’ MASTER
Central (Sends Request) (Sends Request) (Sends Request)
GATT Client

1.2.3 Services and Charateristics

2023.08.21

BLEIGATTEH % 5 T 4 MProfile, ServicefICharacteristicll & EWLE, W KB R:
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& 6. Profile 2214

F N
PROFILE
([ SERVICE A
[ CHARACTERISTIC )
[ CHARACTERISTIC |
[ CHARACTERISTIC |
- -~
[ SERVICE A
[CHAHACTEHISTIC ]
[CHAF{ACTEHISTIC ]
L_L J_J

1.2.3.1 Profile

BLE #ME B4 5L br A 5 AAETE Profile, ‘& /2 W ¥ B Bluetooth SIG B 4MEE 15 £ 31T A 53 2 3 1 7
E RS ES . Fln, 0% Profile 454 1O RARS A% &5 BEIRS . AR EE B T RHET
GATT [¥] Profile 5¢#%1)%: Profiles Overview.

1.2.3.2 Service

Service ] T4 835 i B #Eseik, & Fk NCharacteristic 4 € 2tk . Servicen] LLEA —4
i £ MCharacteristic, Jf H#&>Serviceill i R AUUIDIIME—EID¥ H B & 5 HABARS X 5 TF K,
UUID ] LA 1647 (T 1E R FH IBLE IR 45) 812847 (4 T 1 58 XL %5)

AJ LA7EBluetooth Developer Portalff] “Service” T _F& £ E AR MBLEAR S 528 HI%K . 5
mn, RS EE OFERS, FATT LA BXAE TR A KRS A A0x180DI16/,UUID, Jf HE &
% ik3/Characteristic, HAHH—ANRLTFHFR: OLRWE, SAREREA BHNLO R H(Heart
Rate Measurement, Body Sensor Location and Heart Rate Control Point).

1.2.3.3 Charateristics

2023.08.21

GATTH 55 1) e AR 2 B & 2 45 % (Characteristic),  Hedf 2 BN B 25 U8 vl RE A& AH S B 1)
KA, sk 53RN I IIX 1Y 1 ZIE5E).

5ServiceZkfBl, #i4>Characteristiciliid i€ X )1647 5128 7UUID#EAT X 43, #AT LA H Hiff A
Bluetooth SIGi& X fiFr#tiCharacteristicali g 4 H T H € X Characteristic, A %41 15 £ A
SWHJ LERf# .

Ban, CoZER RN T 0 R R S M H R, I HAEHUUIDN0X2A37. & DA HRME i % 2\
IEEANBALE 46 (LR HAE 2 UINT8IE £ UINTL65F), F H 4k S0 45 5 1% 0 B byte VTR (1) 0 28 I & 4L

F 121 kA 2.0.6
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Characteristic/& 5BLEAME ¥ £28 B E i, KPR IR —HE & JR i 2,

B BLEAME[W 4%, KINEIER] LS A Characteristic.

AT TR B k%
AT DE R B 2 X “UART Service” FIpA4

CharacteristicsL L& L JUARTREM O, —MHTFTXEIE, H—PMHTFRX@EE, Ho—AReEn]
e BN R, AR SRR .

1.3 RGERE
AT32WBA155: 5 1A FIMCU K B4 i 2 B BLE) AU LA AL, T WI% R UART 7408,
5 S B R L FAPPII SR S, B ITAT command, BEMCUSKI R 2115 B sk 4T 586 3)
VB, B R IMCUNR K i%iE R, #iIZUARTAIZAT command, 28 EBLENHIFLE . i J7 1A
KR, F P AT LAARYE 7 K AT command, SEIL&Fidz il 7 %
B 7. REELE
HW Revision, SW
Revision, Serial
UART baudrate, number, etc.
BD name, Service Temperature, motor
UuiD, etc. contro
,: BLE i
! Req.
; BT Remote
i controller |  APP
MCU | 2 4z Rsp.
AT cmd req. l—? ]'F’ i
. AT cmd req. BT host E
. AT cmd rsp. g (ARM 9) i
AT ecmd rsp. i
i HW Revision, SW
Revision, Serial
number, etc.
Ok or ERROR Temperature, motor
control
Custom or extende
Motor GATT profile, ex.
Temperature or
motor control
A y 1 1 ] NS ] -

2023.08.21
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AN E e SR S5 BI LI T R

EAFFEY, CLAGATTUARIM RS T, A LLZE e FAPPHUSIX Le iR 45 N 2%, {H 4 EE ST
P AR ThRE, SERT R A E E e YRS T . ANHYPELEH P51 7T —1MEE XHRS, JFst
FH P RE e HAB AR &5, n LS IR R 2 5T,

A, ZTEEARMOKI TR, FiE w3 Legacy SupportA GEfgdmid, /7 Al MR E SRR LT
B HT T8 www2.keil.com/mdk5/legacy/.

DIEREITREF

PG — A EE SRS, FHESA A, XL LILED Switch AHil:

led_switch.c

led_switch.h

led_switch_task.c

led_switch_task.h

app_led_switch.c

app_led_switch.h

i R L SCHFIRCRI BN H 3%, AT 5 2 B AT 8 SRk
led_switch.cfllled_switch_task.c/it Asdk\ble_stack\com\profiles\led_switch\src

I e e © o e o

led_switch.h#llled_switch_task.hjft Asdk\ble_stack\com\profiles\led_switch\api

app_led_switch.cfllapp_led_switch.hjit \projects\ble_app_gatt\app

ETEPRENRE

1.  FFJ3 Keil ¥ led_switch.c #1led_switch_task.c i profile ) H % F
A 8. profile B3 3L

El-7 profile

_’] bass.c

J bass task.c

_’] dizs.c

J diss_task.c

] pric

J prf_utils.c

_’] led_switch.c
J led_switch_task.c
j tp_mode.c

J tp_mode_task.c

B 14| W7 2.0.6
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2. ¥ app_led_switch.c I\ app H3F

& 9. app HRX FHISUHF
g app

] app.c

| app_batt.c

] app_dis.c

| app_task.c

[ ] app_led_switch.c]

jl app_tp_mode.c

3. 1 Keil C/C++i%&T K Include Paths A s inss B f¢) profile #5642

& 10. Include Paths

|| Setup Compiler Include Paths: i A5 AR %
[|..5 Madkble_stack \com'profiles hogphogpd*api ~ I
A edkble _stack com'profilesthogpthogpdtsnc
% Mibs

M sdkble_stack com'\profiles wechat \api
A sedkble_stackcom®profileswechat arc
Swechat

MadkMble_stack comprofiles'basbass
A sedkble_stackcomprofilestbhas bass \api
G hsdkOble_stack com®profiles dis diss

.5 \edk*ble_stack com'profiles dis'diss\api
A edksble _stackcomprofiles FFFDNapi
[|.5 'sdkble_stack‘\com'profiles \FFFD

il..5 sadkhble_stack comprofilesed_switchapi
(1.5 Madkble_stack\com'profies'led_switch'src
.wsdiCble_stack wcomprofiles dransparent wapl
W adktble_stack comwser_def_uuid_util

! QK | Cancel

$e B R SURSS I INE S HT R

1. 7£ app_task.c X fFH#E3] appm_msg_handler s %, 4t led_switch ID f) message case
B 11. AFHTH task ID IO R

£ 15W 4 2.0.6
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2. ft app.c HH T H 255 513K appm_svc_list
B 12. RS FIRTE

f/f List of service to add in the database
enum appm_svc_list

{

APPM_SVC_UART_TP,

#if BLE_LED_SWITCH_SERVER

APPM_SVC_LED_SWITCH,
fendif
gif BLE_FFF&_SERVER
APPM_SVC_FFF8,
fendif

APPM_SVC_DIS,
APPM_SVC_BATT,
#if BLE_OADS_SERVER

ADEM SYC OADS

=l 2L AL,

fendif
APPM_SVC_LIST STOP,
s

3. fE app.c HUBTY %41 K LLE S database
& 13. BEFIR

/ff List of functions used to create the database
static const appm_add svc func_t appm_add svc func list[APPM _SVC LIST STOP] =

{

(appm_add_svc_func_t)app_uart_add_uarts,
#if BLE_LED_SWITCH_SERVER

appm_add_svc_func_t)app_led switch_add_switches,
#endif
#if BLE_FFFB_SERVER
appm_add_svec_func_t)app_fFf8_add_fffes,
#endif

(appm_add_svc_func_t)app_dis_add_dis,
(appm_add svc _func_t)app batt _add bas,
#if BLE_OADS_SERVER

appm_add svc_func

[AK]
=]
L]
(]
s8]
pl
[ah)
s}
(=1
L]
£
i
LA

fendif
}s

4. 1f app.c T3 F| appm_init BK%L, 7EH AN app_led_switch_init %%k

2023.08.21 % 161 JRZs 2.0.6
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B 14. Wgate B R SRS

Jf Device Information Module
app_dis init();

// Battery Module
app_batt_init();

#if BLE_OADS_SERVER

(=

gendif

ads_init();

#it BLE_LED SWITCH_SERVER

switch init

dpp_4ied_SwWitch_1nlit p

gendif

#ifdef UART_TP_MODE
app_uart_tp_init()};

gendif

7 rwip_task.h /1] TASK_API_ID Hgi H & SUIRSS 1 1D

A 15. Fri task ID

TASK_ID_FCC@S

TASK_ID FEE®S = 75,

74, // FFC@ PROFILE SERVICE TASK

TASK_ID LED _SWITCH = 76, // LED Switch Profile Serivice Task

TASK_ID_UART_TP = 77, // UART Transparent Profile Serivice Task

7E pri.c N led_switch_prf_itf_get B8 %1 H

EATH

kA 2.0.6
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& 16. W H led_switch_prf_itf_get()

static const struct prf_task cbs * prf_itf get{uintle t task id)
{

const struct prf task cbhs* prf_cbs = NULL;

switch(KE_T¥PE_GET(task _id))
{

#if (BLE_UART_TP_SERVER)
case TASK_ID UART TP:
prf_chs = uart_tp prf_itf get();

#endif // (BLE_UART_TP_SERVER)

#if (BLE_LED SWITCH_SERVER)

case TASK_ID LED SWITCH:

prf cbs = led switch _prf itf get();
break;

#endif // (BLE_LED SWITCH_SERVER)

7. 1E pri.c FR#s N led_switch_prf_itf_get & %51 7 1
17. =8 led_switch_prf_itf_get()

#if (BLE_LED _SWITCH_SERVER)
extern const struct prf task cbs* led switch prf itf get(veoid);
#endif // (BLE_LED_SWITCH_SERVER)
8. 1F rwprf_config.h H 3N LT & X
IS S SIS — N - ——

2023.08.21 % 181 JRZs 2.0.6
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B 18. IT7F H € X% 18 R I AR profile K&

473 J/ S rofile serve ole
474
475
476
477
473
479
488
481
482
483
484
485
486
487
488
489
4568
491
482
493
484
405
486
467
483
4409
s5ee
581
582
583
584
585 e BLE_SE
586 £ /7 PR TER || BLE_FINDME_TARGET

BLE_LED_SWITCH_SERVER X/ 75 X 1F led_switch.c, led_switch.h, led_switch_task.c,
led_switch_task.h H#A 2], RAEURZXNEWATIG, WiEd4 S H E RS ikt 2 .
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24 BLEEDOUWH

1. Led_switch &SI — AR S RHIE, H UUID &AW N RATR
R 1. BEREKRE

uuID FFHEALUR A RIE K
J&
0xA00112AC-4202-56BE-EE11- Read/Write without 1 Byte
193BA0C45D9E response

7 EALE led_switch ) ATT database ' 2 B2 AR

& 19. B XR%H ATT database

ZERIPRIR R AN ST LABE 2R 55 BORRFAE AR, BURR IR 5E LR

2. BREX
RIS FF5 =9
RD Read
WRITE_REQ Write
WRITE_COMMAND Write without response
NTF Notification
IND Indication

2. HdlERIE R E T led_switch_task.c ', iXi4{# A gattc_write_req_ind_handler() s Z0k SE 1
B 20. HoiE IR R

static int gattc write reg ind handler (ke_msg_id t const msgid, struct gattc write req ind const *param,
ke_task_id t const dest_id, ke_task id t const src_id)

{
struct gattc_write_cfrr. # cfm;
uintd t status = GRP ERR_NO ERROR:
//5end AT command
UARRT SEND DATA (AT CMD IO SET, param->value[0]);

cfm = KE MSG ALLOC (GATIC WRITE CFM, src id, dest_id, gattc_write_cfm):
cfm->handle = param->handle;

cim->status = status;

ke msg_send(cfm):

recurn (KE_M5G CONSUMED) ;

2023.08.21 % 201 JRZs 2.0.6
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3. AR RE S T app_led_switch.c 1, X4 H led_switch_value_req_ind_handler()>k sk
B, BT LLZE switch 2390 Al case, FH 7RI AZ 2 2 9

E 21. BB UWERE

static int led_switch_value_req_ind_handler(ks msg id t const msgid,
struct led_switch_value_req_ind const *param,
ke task id t const dest_id,
ke task id t const src_id)

const uinté_t led_on = 1, led_off = 8;
// Initialize length

uint8_t len = @;

/{ Pointer to the data

uint8_t *data = NULL;

at_rsp_content *rsp_content;

// Check requested walue
if (uart_tp_mode_flag == false)
{

switch (param->value)

{
case LED ON OFF STATUS:

.
L

f/{ AT command

UART SEMD DATA(AT CMD_IC GET);

/f Wait for response

rsp_content = at_wait for_rspl();

[/ Set information

len = APP_LED_SWITCH_LEH;

if (rsp_content-»>datal4] == @x31)

I
L

data = (uint8_t *)&led_off;
else
I
L
data = {uint8 t *)&led on;
\ J
I
break;
default:
ASSERT _ERR(8);
break;
¥
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AT command
MR

HHrr 44 (Hayes command set) , XK AT @24 (AT command set) , JEAE N T # 6E

) 300 WA AT R —Fa BT . REMSERHTZHENAFRARKNGS, AR

FhT SRS E RS EBNE . KR53 (10 8 ] 72 U 45 0 R e v 20 o 2 42 B 1) (P R

Y T 4 T DA X 43 DO AN 41 -

1. EEARfEAE: —DMREFEFRE—ANEE, fill: M1

2. IS —/M&UUK—NKREFHFRE —NMUE, XRERBASENLEM, Flin: &Ml

3. FEERIRAS: WEH-AMEIRIZE D BN ESHRS ("% 5 IR A AR VR AR R 9
i)

4. ZAFHAEATE: Sr=n Hi r REZEAENH S, n RELERELEAAHRNEE

TLRBE T R &

EANAEILH, REHRIEATE SRR, —RE 07/ T RS 28610

1) AT -"Attention": 5 &SI fE R %S 5 RS 2 EI RIS, 170l AT Nilgls

2) Z- HEIWE (reset) iR H &S A BIHTHERAS

3) (acomma) - fEMEF—FE, HHZMESNREREETEH

4) ™M - fEik—AN&IEFF (Carriage Return) 4 HIARR 2%, X2 — M7 CYEIR AT H
SRABIE DT, AN ASCIL CR)

PLRFH AR FH oA SEAE ) AT command 113 :

% 3. AT command set list(send from MCU)

MCU k% W R H/E

R EUE WA SCRE A 4 ERROR YL A U E A support
B 4S iR command, [
ERROR, MCU/JCZ I T #ibh &
R IEH AT command e.g.
MCU ki% ATT XM iR
command Kik: ATT [HI5:

ERROR
Startup Mk: AT AT OK A, H TN A B &
ready

B. MCU Y#|[H% OK, ik
JFiE AT command, 470
LR R b R SERR
initial, MCU #t F4hi% AT
command & iR s{E

e.g. MEXTCL I TR 7

AT command mode Ki%: AT

HE: OK
&% UART | 9600bps | AT+BAUD1 OK9600 A. default baud rate:
baud rate, 19200bps | AT+BAUD2 OK19200 9,600bps
1\ Flash | 38400bps | AT+BAUD3 0OK38400 B. & AERAE [ Ebaud

B 2RW W7 2.0.6
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W 57600bos | AT+BAUD4 OK57600 rate/s, BT E AFlash,
AT+BAUD | 115200bps | AT+BAUD5S OK115200 Fl# ftibaud rate 5MCUiH
W, FE T Akt
baud rate i
C. R&#EFBiHE R S baud
ratefs, & LA #baud
rate i it
e.g.lbaud rate’y115,200bps
#i%: AT+BAUDS5 [A]%:
OK115200 2 J5H115,200bps
IR, TCIE AR E R b
reset)i J1115,200bps i@ ifl
B UART | 9600bps AT+BAUDS1 OK9600 A. LA T EEUE A 5 baud
baud rate, 19200bps | AT+BAUDS?2 OK19200 rate/=, i HIHTbaud rate
£\ SRAM | 38400bps | AT+BAUDS3 OK38400 5MCcuU@in, i FBkE
e 57600bos | AT+BAUDS4 OK57600 FFlash# & baud rate i#
AT+BAUDS | 115200bps | AT+BAUDS5 0OK115200 it
B. L4iE A YU R F baud
ratef5, & LU #Kbaud
rate iU i
e.g.24 baud rate >4 19,200bps
Ki%k: AT+BAUDS2 [H% .
OK19200 2 J=H] 19200bps i#
W, o B E T A reset
Ja FAZ1E flash [#) baud rate i ift
&2 F (BD name) 4 AT+NAMEXxxx | OKXXxXx A. default name : SerialSPP
Fr, 1N Flash - B. L&A EIAENRE BD
AT+NAME Name J&, ¥#isEN
Flash, H# BD Name fif
advertising, HH7 I HL4k4E
FH35t BD name i il
C. ®ZIFF 204 char i) BD
name 5 g
e.g. Xt BD name & Serial-
GATT Ki%: AT+NAMESerial-
GATT [AIZ: OKSerial-GATT
2 J5H Serial-GATT ¥ F 4 Fr i
J7HE, TCLIE AT E
reset J& FH W 4 s Wk 4+ H
Serial-GATT
B2 F (BD name) 4 AT+NAMESxxx | OKxXxxx A, TEWEFHEIAENRSE BD
FR, fF\ SRAM H: X Name /&, F#ri) BD
AT+NAMES Name fi{ advertising, =
FH%E R Flash % 5E
] BD name & ifl
- - % 23 R - T kek 206
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B. % ¥ 204 char ff) BD
name 5§

e.g. 2 BD name & Serial-

GATT ki%: AT+NAMESSerial-

GATT [A&: OKSerial-GATT

2 J5 M Serial-GATT ¥4 4%,

T Lk A T T [ H reset J5

A 2P E AT Flash A

WER BD name

FE) T #EIE] | 100ms

AT+ADVI1

OK100

Fai AN | 250ms

AT+ADVI2

OK250

Flash 4. 500ms

AT+ADVI3

OK500

AT+ADVI 1600ms

AT+ADVI4

OK1600

3200ms

AT+ADVI5

OK3200

A. default Advertising interval:
100ms

B. E&BFHHUERE OK
J&, WEAEN Flash, A
i interval U 3B H,
HFT b ALk F T I I R 1
TEM HE

e.g. X Advertising interval A

100ms Ki%: AT+ADVI1 [A]

5 OK100 ZJ5) 4% 8] bt a]

F 100ms, JoZkis e b

i reset J5 4ERFF 100ms 1)) #

(1] 6% B ]

FEg T #EIE] | 100ms

AT+ADVIS1

OK100

FEEIAAN | 250ms

AT+ADVIS2

OK250

SRAM H: 500ms

AT+ADVIS3

OK500

AT+ADVIS 1600ms

AT+ADVIS4

OK1600

3200ms

AT+ADVIS5

OK3200

LA EIAERE OK J5, K
FHTHY interval 5 #&E0, &
B bR E A Flash P TE] B
I (]

e.g. o Advertising interval &
100ms #i%: AT+ADVIS1 [H]
: OK100 ZJ5 ) #&/a] ks A
F 100ms, JoZkis s s |
i reset J5 k& H Flash W&
(1)) & ] R It ]

#2HY Flash:
AT+RFLASH

AT+RFLASHad

OKadda

A. default 256byte data
value :FF
ad(address): lchar da(data): 1
char
B. LA HAERIE OK iy
address 5%} M 1] data
e.g. #LHX address: 00 [ data
Ki%: AT+RFLASHOO [H% .
OKOOFF H{ address: 00 ff)
data 72 FF

5 N Flash:
AT+WFLASH

AT+WFLASHad
,da

OKadda

A. default reserved for MCU
accessing 256byte
data :FF

& 241
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ad(address): lchar da(data): 1

char

B. LA A HIAERIE OK i
address 5%} M data

e.g. 5\ address: 00 [

data: AA Ki%:

AT+WFLASHOOAA [71% :

OKOOAA 5 A address: 00 [

data /2 AA

& 4. AT command set list(send from BLE)

BLE ki% MCU [F]5 H/VE
EHUZAFE 10 HLF: AT+IOGET OKIOx X AN08L1, 0RFMAET, 1
AT+IOGET REE AP
HNIZFE 10 B AT+IOSETx OKIOx X AN081, 0RFMAET, 1
AT+IOSET REE AP

# 25W 4 2.0.6
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4 BUE%WEW

AR SRR Fe o e i

1T BLE 58 F ML %) AT32WB415 [#efE, 5 10 1| LA 10 B 528,

41  TEHBIR
1) AT-START-WBA415 Board
2) Smartphone with LightBlue APP
3) Micro USB cable
&l 22. AT-START-WB415 Board
§ f o 18 glce s
. ' AT—Link /
-vam l“‘ EZ— Véno mfﬂ'mg\)
Us'ﬁgg
AEHA:
o o)L
REBT :
e "
| " C.J,E"_ W 5
| 10D |55 sue X
[ 3 S —
resfmlC Dlteos, - LU =oa 2 .
R22(=] Jleos . Lzﬁjj & q“‘t.‘_’_:}cm o 3 ‘
Rzo[jm][ j[u.zoz It IR - "'%%‘r%t‘jﬁﬂ%-’z |
M CE2LS T e |
c18
(= 3" :
S CE
o
AR
B fd
Aé EmﬂR:ﬁ,
: T3
S e
- ; - QO\,@?Q\»\ P& & P P @
6470]1- i~ T-e—v—w—a—g—o—up—y—y—y— S
o v
MCU D
Reset ~  Reset ! 13 23
42 HRHEBEIR
4.21 MCU ATH1E
1O #& i S B S BUZ 48X MCU B RIAME SR T HAE, fEAS R B E A P e widai, HgmSUk
B2 I IZ AT TS, AR Ll GPIO zH ], P vl DAMK LBk 34T 5 S2 T K .
1. BB E MM GPIO, X B Afif] AT-START-WB415 L LED2(PB7)/E Atz 5] il
A - S S NS ] -
2023.08.21
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& 23. #htk LED K%

287
208
289
21e
211
212
213
214
215
216
217
218
219
228
221
222
223
224
225
226
227
228
229

;’3*
* @brief configure led gpio
* @param led: specifies the led to be configured.
* @retval none
*f
void at32 led init(led type lad)
{
gpio init type gpic init struct;

{/* enable the led clock */
crm_periph_clock enable(led gpio crm clk[led], TRUE};

/* set default parameter */
gpio default para_init{&gpio init struct);

/* configure the led gpio */

gpio _init struct.gpio drive strength = GPIO DRIVE STRENGTH STRONGER;
gpio_init_struct.gpio_out_type = GPIO_OUTPUT_PUSH_PULL;

gpio init struct.gpio mode = GPIO MODE OQUTPUT;

gpio_init struct.gpio pins = led gpio pin[led];

gpio init struct.gpio pull = GPIO PULL_NOMNE;

gpio init(led gpio port[led], &gpic init struct);

% 5 1L H S H N LED B

24. 5\ LED

248
241
242
243
244
245
246

257
258
259
268
261
262
263

void at32 led on{led type led)
1
if(led » (LED_NUM - 1))
return;
if(led gpio pin[led])
led _gpic_port[led]-»>clr = led_gpic_pin[led];

¥
void at32 led off(led type led)
d

if(led » (LED_NUM - 1))

return;
if(led gpio pin[led])
led gpic port[led]-»scr = led gpic pin[led];

B2ATW W7 2.0.6
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A 25. $EH LED

283
284
285
286
2087
288
289
218
211
212
213
214
215
216
217

flag status gpio input data bit read(gpio type *gpio x, uintlé t pins)

1
flag status status = RESET;

if(pins != (pins & gpio x-»>1dt))
{
status = RESET;
h
else
{
status = SET;
k

return status;

% 28 W
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3. FEEMEHAFIEA at_cmd_handler &%, SK5ERxT AT Command FIENT, DL XA [E 6y & 4T
FH. B34

A 26. EHBAKiEH GPIO KIE K

123 woid at_cmd_handler{woid}
14 i
1:8 uint® t msg_id = SIZEOFMSG-1, i
126 if{recv_comp_flag == SET)
117 {
128 for(i = 8; 1 <= SIZEOFMBG; i++)
249 {
138 if{memcmp(recv_data, at_cmd_list[i].at_cmd_string, strlen{recv_data}) == &)
im {
132 msg_id = i;
133 break;
134 1
135 }
136
137 switch{at_cmd_list[msg_id].msg_id}
138 {
139 case AT_CMD IDSETH:
148 {
141 primtF{"AT_CMD_IOSETE\rin");
142 atiz led offF{LED2);
143 gt_cmd_send(AT_RESULT_OKA);
144 break;
145 }
146 case AT_CMD IODSETL:
147 {
148 primtF{"AT_CMD_IOSET1\rwn");
1449 gt32_led_on{LEDZ);
158 at_cmd_send(AT_RESULT_OK1);
151 break;
152 3
183 case AT_CMD_IOGET:
154 {
155 printf{"AT_CMD_IOGETYryn");
156 if{gpio_cutput_data_bit_read(GPIOB, GPLO_PINS_T7))
157 {
158 at_cmd_send (AT_RESULT_OK1);
184 }
188 else
is1 {
182 at_cmd_send(AT_RESULT_OK8) ;
163 }
184 break;
185 }
186 default:
187 {
168 printf{"AT_CMD_ERROR\rin");
189 gt_cmd_send(AT_RSP_ERROR);
1M break;
i7 3
172 }
173 recv_cmp_flag = RESET;
174 memset{recv_data, 8, strlen{recv_data));
175 ]
ire  }
— e— - eEEEs—— - .- S G SR S ———
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TELRIE T R BB R

WA A B, R SR app.c 11 app_user_entry()iX &%, 1E uart_rx_done XA flag Szt
ZJa, it at_result_to_prefix(OiEAT MM, IR EHE £ A2 AT command B W) B (1) iy 4
5, ZEHERIEM A SN AN case, PATHMIIERFEME, FEIWRZE MCU k.

& 27. app_user_entry()7E main loop 454

while (1)

{
/fechedule all pending events
rwip schedule();
app_user entry():;

// Checks for =sleep have to be done with
GLOBAL TINT DISABLE () :

oad updating user section pro();
if(wdt_disable flag==1l)

{
wdt_disable();

interrupt disabled

Bl 28. TR %GR

if (wart_rx done == 1)
{
uint& t© baud change = 0;
uintg& t len;
uintgé t rsp_code;
f/uint8 t idx;
extern uint® t rxdata buffer len:
at_prefix t© *prefix cmd;
uint& t© w flash buf[2];

ffoommand not finish

recv AT cmd idx = len;
AT cmd len += len:

uart_rx done = 0;
ffURRT_PRINTF ("not finish\rin"):;
return;

[ fdispatch AT-COMMOND

/flen = strlen( (char*)rxdata buffer):

len = rxdata buffer len;

rxdata buffer len = 0;

if (rxdata buffer[len-1] == "n')

{
f AT command finish
ffJﬁR?_PR:H?F("f;:-shi:i:”],
memcpy (AT cmd buf[recv AT cmd idx],rxdata buffer,len):
/fURRT _PRINTF ("%s\r‘\n",AT cmd buf):
AT cmd len += len;
recv AT cmd idx = O;

el=se

{

memcpy (AT cmd buf[recv AT cmd idx],rxdata buffer,len):

|prefix_cmd = at_result to prefix((char*)AT cmd buf, AT_cmd_len];l

uart rx done = 0;

without prefix len = AT cmd len-prefix cmd->prefix len;

% 30
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/29, HER A1 case AT E S WIRE

gwitch(prefix cmd->code)
{

case AT RESULT AT
ffdo nothing

Fifdef u=sed BE3432 MCU
UART SEND DATA ("G") ;
Fendif
ULRT SEND DATR ("%s\r\n",get_at_rsp(rsp_code)):
brealk:;
case AT RESULT BAUD1
UART PRINTF ("recwv AT RESULT BRUD1Mr\n"):
Fifdef used BE3432 MCU
JLRT SEND DATL ("E™)
;e:d?f
|UART SEND DATL ("%s'r\n",get at r3p(rsp cude]]:l
cpu_delay(1l:3):
uart_init (2600);
w_flash buf[0] = 1;
save parameter to BE3432 USED FLASH AREL (TAG BAUD,w flash buf):

break:;

case AT RESULT BAUD2
#ifdef used BE3432 MCU
JLET SEND DATL ("E™)
Fendif
UART_SEND_DATEi"%airi:",get_at_rspirsp_cnde]]4
cpu_delay (157 : -

w_flash buf[0] = 2;
save parameter to BE3432 USED FLASH AREL (TAG BAUD,w flash buf):
vart_init (13200);

break:;

case AT RESULT BAUD3
#ifdef used BE3432 MCU

fiyns S0

JARET SEWD DATA("E"™):

:e:d;E

IUART_SEND_DETEi"%airi:",get_at_rspirsp_cnde]]4
cpu_delay (107 : -

w_flash buf[0] = 3;
save parameter to BE3432 USED FLASH ARERL (TAG BAUD,w flash buf):
uvart_init (38400);

break;

4.2.3 TRBETEPKIXIEFR

RIEVE Ry, FERAMYE charateristic [FISTAERENIN, EARIAH A2 H &5 Nz 10 1
F, PiEHZIE UART_SEND_DATA()XAN B EU K% AT command 45 MCU, 1B 5 £ EEA R —
BE, BENTEARN Y, B ATE Profile (¥ 5E /& Write without response, Fit LA 22645 MCU i B
SEE HEE R D T AR IN ) GATT i response 21, B LLILZZE4S MCU S &, 7E4%
i A {8 A at_wait_for_rsp() ek SE A ISR N . AE1S 2] MCU il 5 d@id
ke_msg_send () i HCr £d B 4% 2= FHL
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& 30. RiXBA 10 4

static int gattc write req ind handler (ke msg id t const msgid, struct gattc write_ req ind const *param,
ke_task id t const dest_id, ke _task id t const src_id)
{
struct gattc_write_cfm # cfm;
uintS_t status = GRP_ERR_NO_ERROR;
Send AT command
IUART SEND DATAZ (AT CMD IO SET, param—}value[j]);l

cfm = KE_M5G ALLOC (GATTC WRITE CFM, src id, dest_id, gattc_write_cfm);
cfm->handle = param->handle;

cfm-»status = =s=tatus;

ke _msg_send (cfm);

return (KE MS5G CONSUMED) ;

B 31. RIABEH 10 Kdr &I+ AL HRE

static int custom value_reg_ind handler (ke_msg id t const msgid,
struct custom value reg ind const *param,
ke task id t const dest id,
ke_task id t const src_id)

{
J/ Initialize length
uint8 t len = 0;
// Pointer to the data
uint8& t *data = NULL:
at_rsp content® rsp_content;
//rxdata buffer len = 0;
/f Check reguested value
switch (param->value)
{
case CUSTOM REMOTE IO STATUS:
{
f/ AT command
UART SEND DATA (AT CHMD IC GET):
/f Wait for response
rsp content = at wait for rsp{):
Set information
len = AFP CUSTOM REMOTE IO LEN;
if (rsp_content->data[4] == 0x31)
{
data = (uint&_t *)APP CUSTOM REMOTE IO HIGH:
}
else
{
data = (winti& t *)APP CUSTCM REMOTE IO LOW;
}
} break:
default:
ASSERT_ERR (0):
break:
}
J/ Bllocate confirmation to send the wvalue
struct custom value cfm *cfm value = KE MSG ALLOC DYN (CUSTCM WVALUE CFM,
src_id, dest_id,
custom_value_cfm,
len):;
J/ Set parameters
cfm value->value = param->valus;
cfm value->length = len;
if (lemn)
{
// Copy data
memcpy (&cfm value->data[d], data, len);
}
// Send message
Ike_msg_send(cfm_valuej;I
return (KE_MS5G CONSUMED);
H
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BT

KW SF 0y & MCU B 4 iARES % B4 2 J5 , AT LAIE R ICP Tool download %] WB415 Jf &R, ixX
TESNPAN A, 45 BLE 5#/UHS wb415_ble_app_merge.bin 1 MCU 3i#/HS Template.hex,

I Al E

1. J@if USB ¥ AT-Link %E#:% PC

2. 4TIF B4 A Artery ICP Programmer Tool, Jfi%#; AT32WB415 it

3. I&¥E BLE uifXiD, FESCHHEEALH s it JEBACT #MSCRY, BLE ddm i fa 1R A%
RAE TAEIH 1) output SCHEIEH) app SCHEIE, E#E S0k wb415_ble_app_merge.bin, FFIHEA
T #EE4A b EE 0x00000000

4. HEFEMCU uifhD, [FFEESCOHE AL B AU, JERRE N IS0, MCU g /o 1 Bk
NS AR AE TR H ) Objects XU, & #5304 Template.hex

5. ML NG, FAUhFE TR

6. TEAJE, EANURAFESIER T 8 R 50 78 e B

& 32. _EATHLEAEER: AT32WB415 5 F

File  J-link settings ~ AT-Link settings  Target BLE Module Language Help

. Part Number: AT32WB415CCU7-7 FlashSize: 256KB ./| ? r ?Y
Disconnect ==

AT-Link-EZ BLE FW: V.10

= L ; P ==
AT-Link SN: 9F406020004017200A974C02  (WinUSB) I&' 4._1, j]
Bluetooth module connected

Memory read settings

Address Ox 00000000 Read size Ox 0001DELOD Data bits [8 bits 'l I Read ]
File info
MNo.  File name File size  Address range(0x) Add
Flash CRC ] I File CRC verify ] I DownLoad

Flash info | Download File Info

13:39:55 : AT-Link connection is successful -

13:39:56 : Part Number: AT32WB415CCU7-7 Flashsize: 256KB
13:39:56 : Target device connection successfully!

Current Time : 2022/7/8 13:42:01 All Rights reserved by Artery Technology Co.Ltd

®3BW 4 2.0.6
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& 33. R m BLE X

Artery ICP Pro

Part Number: AT32WB415CCU7-7 FlashSize: 256KE
AT-Link-EZ BLE FW:V2.1.0
AT-Link ~| AT-LinkSN: 9F406020004017300A974C02  (WinUSE)

Bluetooth module connected

Memory read settings

File  J-Link settings ~ AT-Link settings  Target BLE Module Language Help

AR

v 3 A

Address Ox 00000000 Read size Ox 0001DE10 Data bits ’S bits V] ’ Read ]
File info
No.  File name File size Address range(0x) I Add ]
-
i T [
mv| . « ble_app_gatt » output » app - | &,| ng;app p |
_— - e — -
|R v FEE - O @
e ~EW EMEE =R Fuh
‘H || wb415_ble_app.bin 2022/7/1 14:55 BIN i 2
w || wb415_ble_app_app.bin 2022/7/1 14:55 BIN 7% 2
E | || wb415_ble_app_merge.bin 2022/7/1 14:55 BIN 374 13
|| wb415_ble_app_stack.bin 2022/7/1 14:55 BIN 324 12
i
=
=
-] o wz 1 | D
IFE(N): whbd15 ble_app_merge.bin - [AH Flles(**) 'l

& 34. &% BLE FRi&igHbit

-
i Add address —

Download start address(0x) : OOOOOOOd

(BLE start address : Ox00000000)

2023.08.21
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A 35. =& MCU Ui

File  J-Link settings ~ AT-Link settings  Target BLE Module Language Help

. Part Number: AT32WB415CCU7-7 FlashSize: 256KB ./l ? |- ?
Disconnect e

AT-Link-EZ BLE FW:V2.10

AT-Link SN: 9F406020001017800A974C02  (WinUSE) ﬂ 4’_:}: jj

Bluetooth module connected

Memory read settings

Address Ox 00000000 Read size Ox 0001DE10 Data bits [8 bits v] ’ Read ]
File info
No.  File name File size Address range(0x)

1 wh415_ble_app_merge.bin 139024 00000000-00021F0F

7 T [

mv| . « atside » mdkv5 » Objects - L‘,J HFE Objects
m— — e e e—

e v EEEs =~ 0O @
E* = : A =m ENe
B | Template.axf 2022/6/29 17:53 AXF g
E || Template.build_log.htm 2022/7/5 10:48 Chrome HTML D...

EH | __| Template.hex 2022/6/29 17:53 HEX >
J || Template.htm 2022/6/29 17:53 Chrome HTML D...
_| Template.lnp 2022/6/29 17:53 LNP 32{%
— & Template.sct 2022/6/29 17:53 Windows Script ...
e | template_ble_transparent_mode.dep 2022/7/5 10:48 DEP X{%
& || tp_mode.crf 2022/6/29 17:53 CRF 3Z{# L
= [ tp_mode.d 2022/6/29 17:53 D 30 1
3 | | tp_mode.o 2022/6/29 17:53 O =i 7
s~ 1 (T | 3
SHEN): Templatehex - [AII Flles(*.) 'l
ErEE

I— -

2023.08.21
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2023.08.21

B 36. R FEITIR TR

[y o gm0 N © |

File  J-Link settings  AT-Link settings Target BLE Module Language Help
[ Dovnlood Fomup WIS M-
sLib status
[- sLib status: Disable
Enable password Ox sLib position: Main Flash
Disable password Ox Start sector -
Disable sLib DATA start sector -
End sector 7
Extra options
| . Bluetooth module
Erase options -
Erase options
[Erase the sectors of file size '] [ :
Erase main space hd

Verify Custom encr

[7] Disable sLib before download

[7] Enable sLib

[] Disable FAP before download

7] Enable FAP after download

Access protection -

[] Write user system data

User system data file path

wba415 ble_app_merge.bin File downloading......

cryption key for verify:

"] Disable BLE FAP before download
] Enable BLE FAP after download

[] Write software serial number(SN)

o sl T

08010000
urrent S 00000001
Increase step 00000001
] Jump to the user program .
[7] Button free mode
| 55%

Current Time : 2022/7/8 13:49:48

All Rights reserved by Artery Technology Co.Ltd

B 37. TREKKRT

Template.hex Verification successfully ! !

Start Download

Cance

AT command &=,

AT JTExT BLE BEATHRAE, 5 ZAE AR R AT I W R R A E DU RE M2 TR, X HLL

LightBlue APP 4,

TR AR JUAS PR ED AT S8R 22451 P (1) AT command #5202 75 IR LA
1. {TJF LightBlue APP, k%4~ WB415-GATT M5 T w %, FHi&EH.

% 36W
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& 38. &1k WB415-GATT

Sort LightBlue Filter

Enjoying LightBlue?
Learn about our insights into BLE

Q Search Peripherals By Name

Al Galaxy Watch (OE7C) LE

-- No services

Ll WBA15-GATT

-77 1 service

Al Unnamed
-93 1 service

Al Unnamed
-99 No services

Al Unnamed
-98 No services

Al Unnamed
-70 No services

Al Unnamed

@ »® B 0 @

Peripherals Virtual Devices Log Learn Settings

2023.08.21 #3ITH JRZs 2.0.6
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2. TEHEERRAN connected, i UUID 2 OXA00012AC-4202-56BE-EE11-193BA0C45D9E [
R4+ 0XA00112AC-4202-56BE-EE11-193BA0CA45D9E iX MFHE, X2 AT command f& =X i
FH 2 AR 55 S SAIE

B 39. EBARA LIS 0xA00112AC-4202-56BE-EE11-193BA0CA45D9E 4F1E

< Back Peripheral Clone

WB415-GATT

UUID: 0C072287-2C14-74BF-038B-3201FBD714B8
ADVERTISEMENT DATA Show

UUID: FOO012AC-4202-56BE-
EE11-103B4086325D

OxFO0212AC-4202-56BE-EE11-103B4086325D
Properties: Write Without Response

OxFO0112AC-4202-56BE-EE11-103B4086325D
Properties: Notify

UUID: AOOO12AC-4202-56BE-
EE11-193BA0C45D9E

OXAQ0112AC-4202-56BE-EE11-193BA0C45D9E
Properties: Read Write Without Response

Device Information

Manufacturer Name String
BEKEN SAS

Model Number String
BK-BLE-1.0

@ ©® B 0 ©

Peripherals Virtua Log | ear Settings

2023.08.21 # 38 JRZs 2.0.6
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3. MUERHSAHARETUEH, 772 READ VALUES I WRITTEN VALUES.

4. gt Read again %4, FRHU IO IRZESEIE, REIFEPE N 0x00 8% 0x01, 43513 LED [ off
Joon, FLAZRIREZEL 10 R4S B P A L T

5. 7 Write new value %4, S5 A 0 8¢ 1 KACE 10 IRE Kol B, 7J7E AT-START-
WB415 1) 52 LED2 R FRAS, BRI AKH T S5% LED2,

A 40. &5 10 #iE

{ WB415-GATT 0xA00112AC-4202-... Hex

WB415-GATT

OxAOC0112AC-4202-568B. ..

UUID: A00112AC-4202-56BE-EE11-193BA0C45D9E

Connected

READ VALUES

@ Cloud Connect

01
14:22:24.655

00

14:22:05.571

WRITTEN VALUES

- ®
14:22:22.912

DESCRIPTORS

PROPERTIES

Read

7, S\ /)
(@) =] v

Peripherals V 1al D €

4.4 FHBEER

B AT T H P IR RS, AP ALE CEIMERS SRAE, R ELELE MCU b 1) N T
K, WRFEEIHAMDIEE, v L@ E SOE LR R XORSEI,  EIE AR 20N 15 28 50 1 A o AN 75 2L
b CR+ LF. AR SR AE MM O IE AR, H—R—% 1 WB415 (1) USART2 5FHLMN
S, H T RAEH USB #2100, SZfi custom HID,  PAR 23 B W Ahid AL R k47 Ui B -

441 UART AmH

1. AT-START-WB415 I [fJ USER key H T VJ#t AT command #AFLEEAR A, BEEAEA DN
UART 42081 USB #:11, £i%id USART2_TX(PA2)FTEN H 4Rk, LED3 tHAEHE /1 24 R
&, AT command # I LED3 48K, #EEHERN LED3 S5,
R BEHEAAS AT command A, HAFIEHRIE FHE X REFGTE2AEH

2. 1% F WB415 E[f) USER key, #ENZEL, LED3 2455, Wl Lligid USART2 T EIME

2023.08.21 & 39| JRZs 2.0.6
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SN R TN IE LA

B 41. YIHELERR

Port

COM20:ATLink-TSART

Baud rate | 115200 ~

Atop bits 1 el
Diata bits a w ||
Parity None w

Operation  |-{@-  Close

Barve Data Clear Data

[] Hex [JDTR
CRTZ (] B=hiReE
[] TimeStamp 100 | g

Stngle Send  Multi Send  Protocol Transmit  Help

hello world tond
Clear Send
[ Timdng Cycle:|2E|UU | ms | Open File Send File Stop Send | |
[JHex®end [ Wordwrap 0% T &EFE ikt openedy com!
ﬁ * [ www.openedv.com | 5:0 R:78 CT5=1DSR=0DCD=0 | Current time13:34:23

2023.08.21 # 401 JRZs 2.0.6
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3. i&Eid LightBlue i I WB415 J5 7] L& F FOOO HIAR S, HLIHIFA FOOL R FO02 B /ML, 1X/&i%E
PR 2 FH 3 1) IR 55 B RFAE

& 42. LightBlue %% WB415

< Back Peripheral Clone
WB415-GATT

UUID: 0C072287-2C14-74BF-038B-3201FBD714B8
ADVERTISEMENT DATA Show
UUID:

0000F000-0000-...0-00805F9B34FB

OxFO0284CF-F7E3-55B4-6C4C-9FD140100A16
Properties: Write Without Response

OxFO0184CF-F7E3-55B4-6C4C-9FD140100A16
Properties: Notify

UUID: CODE

O0xC101

Properties: Read Write Without Response

Device Information

Manufacturer Name String

BEKEN SAS
Model Number String
BK-BLE-1.0
@ ©»® B 9 @
Peripherals
7 1 | S N -
FMNT hZx 2.0.6
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4. fFHFEEEREBIER] MCU 3, #E A\ OXFO02 X /MRHF, ¥h b A EER 1) 35% UTF-8
String, #AJ5 st Write new value i MR FRFH, PR H 27 Id WB415 1) USART2 TX i
S8 OB T k.

& 43. LightBlue 5 \ ¥R

< WB415-GATT OxFO0284CF-F7E... UTF-8

WB415-GATT

OxFO0284CF-F7E3-55B4. ..

UUID: FO0284CF-F7E3-55B4-6C4C-9FD140100A16

Connected

Write new value

write to wb415 ®

PF ERTIES

Write Without Response

2023.08.21 #4271 JRZs 2.0.6
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B 44. WB415 T IR F Hode

i Xxcom vas - O ¥

Port

COM20ATLnk-TZART

Band rate | 115200 -

Atop bits 1 ~
Diata bits g -
Paritr None w

Operation @ Cloze

Save Data Clear Data
[] Hex [JDTRE

[JRT& [ BahiRE
[ TimeStamp 100 i

Single Bend  Multi Send  Protocol Transmit  Help
Send
Clear Send
(] Timing Cyele: |z:uuu | ms | Open File Send File Stop Send
(] Hexend [ ] Wardwrap 0% T EEFEHitEhtp ey openedy com!
-ﬁ + [ www.openedv.com ' 50 | Re14 ECTS:‘I DSR=0 DCD:DE Current time14:03:53

5. B EERERIES T, HEN OXFO01 XAMEFE, #% K Listen for notifications, Y&
— X 2% Notification Start”, X5 1E & BTN B 748 J5 4% N RKi%, OxF001 Ri<: iR
OB FMAR TR

K 45. SIA\HIEZE WB415

A XCOM V2.6 - O ®

Port

COMI0:ATLink-TSART

Baud rate | 115200 -

Atop bits 1 ~
Diata bits a ~
Paxityr None R

Operation  |-{@-  Close

Barve Data Clear Data.

[] Hex [JDTR
CRTZ (] B=hiReE
[] TimeStamp 100 g

Stngle Send  Multi Send  Protocol Transmit  Help

|motify app | tond
Clear Send

[ Timdng Cycle:|2E|UU | ms | Open File Send File Stop Send

[ HexSend  [] Wordwrap 0% T &EFE ikt openedy com!

ﬁ * [ www.openedv.com 510 R:0 ECTS=‘I DSR=0 DCD=D§ Current time14:11:46

2023.08.21 # 431 JRZs 2.0.6
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A 46. LightBlue £k B WB415 5

{ WB415-GATT OxFOO0184CF-F7E... UTF-8

WB415-GATT

OxFO0184CF-F7E3-55B4. ..

UUID: FOO184CF-F7E3-55B4-6C4C-9FD140100A16

Connected

Stop listening

\/ Cloud Connect

notify app

fication Star

Notify

4.4.2 USB #H

USB i#E &R demo 23T BSP 4111 custom HID 1) demo &2 ik, 4075 a] LAZ3% AN0097.

7E BT %5645 UART i# (LRI, fiF] Artery USB HID Demo () AL 5 WB415 %4, 7E K

HdE —FE1E ) OXFO01 K OXFO02 PHANERE, DL F EIERER R

1. ¥ WB415 VJ#: & USB i#E LR, /% USER key 7] IZE UART, USB f General mode 2 [i]1]]
e

2. % USB £k | WB415 (1) USB fLj5, /A EAZHL T B FF%$: USB HID target

2023.08.21 #4471 JRZs 2.0.6
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& 47. %3 USB HID Target

A7 Artery USB HID Demo_v1.0.2 b4
. USE HID Target  |HID-compliant device =l
— Device capabiliies B
Buttons Leds
g
g Cormmuinic atiorn view [~ Led 2 Repatt 1D [h] |2 a
Button 1 Repart D [h) |5 g

I~ Led 2 Report D [h) |3 a
[~ Led 4 Report D [h) |4 a

Input Report byte length [h)

Clear Input |

Output Report byte length (h) Iq Bytes

wirite |

3. RIEFIEL APP i, TFEHLEANBIEKE, REENEIEEZ T Write, fEFVNH &S
OxFO01 [IRFE, RIm] LLE BBl B2 ds

[ 48. SMABIRIES APP

A7 Artery USB HID Demo_v1.0.2 *
= ‘ USE HID Target  |HID-compliant device j
— Device capabilitie: B
Buttons Leds

.

Comirnuic atiah visw [~ Led 2 Report ID [h] |2 °
et Button 1 Report 1D [h) |5 a
[~ Led 2 Report D (k) |3 G
[~ Led 4 Report ID [h) |4 a

Input Report byte length [h)

Clear [nput |

Output Report byte length [h) |4 Bytes

UOOUlAA BB CC DDl

2023.08.21 # 4511 JRZs 2.0.6
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B 49. FHLN B B E K EE

{ WB415-GATT OxFOO184CF-F7E3-... Hex

WB415-GATT

OxFOO184CF-F7E3-55B4. ..

UUID: FOO184CF-F7E3-55B4-6C4C-9FD140100A16

Connected

Stop listening
( 7} Cloud Connect

AABBCCDD

Notify

7£ USB A7 HLE) Input Report BB BT ML H s
& 50. RIZFHER] USB LA

. TN AR EARZ USB _EAINLAT UART iEAE R AAHIA, $RE] OXFO02 FREFF 5 AN EdE, BIATLL

{ WB415-GATT OxFO0284CF-F7E3-... Hex

WB415-GATT

OxFO0284CF-F7E3-55B4. ..

UUID: F00284CF-F7E3-55B4-6C4C-9FD140100A16

Connected

Write new value

112233445566 ®

Write Without Response

kA 2.0.6
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B 51. EAIHLET Input Report BT H B2 B B %R A &

A7 Artery USB HID Demo_v1.0.2 b4
. USE HID Target  |HID-compliant device =l
— Device capabiliies B
Buttons Leds
g
g Cormmuinic atiorn view [~ Led 2 Repatt 1D [h] |2 a
Button 1 Repart D [h) |5 g

I~ Led 2 Report D [h) |3 a
[~ Led 4 Report D [h) |4 a
Input Report byte length [h)

aoao |ll 22 33 44 55 Eﬁl ."3DUE

Clear Input |

Output Report byte length (h) |4 Bytes
0000 Rn BB CC DD

2023.08.21 4T H JRZs 2.0.6
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RS 1 52

R5. XHEBEATRE
HH# %S Byl
2021.12.30 200 |‘®YIEA
1. fFHBSP A 1%\ HLED ON=LED OFF1
2022.04.18 2.0.1
2. 1B BLE Get IOIRAH BIAEEE, HASCHRIHELIEN AL1FI0
1. BHHWBALSFF KR B
2022.04.25 2.0.2 i )
2. IHIIMCU FACRD T H i B
2022.06.15 2.0.3 |¥EhniE AR SR
2022.07.08 2.04 B HTICP toolFIXCOM i i #; 1%
2022.11.16 2.05 | #HUSBEFLR
1. {&Mcustom service Aled switch service
2023.08.21 2.0.6 |2. [A—H%E RS 5FEN128-bitfJUUID

3. user_config.hmJ Llkeil configuration wizardfic &

% 48 W
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BEZLEA - W

ST EAT FSTREASCIRMERE 777 AR 55 (KRN R JO AN AR 5 1 5 5 P A S AR 0 7 B AR 35 A G KT A 54T

T RIS A IR, AT DAEATT7 2T TR BGHAT A W78 BB R B4R AL BVF AT o A SRASTR AT 733 S AR AT
B EURS, ARAATERS A ] A =05 7 iRk 55 SRR R R TR, S N Je DME T 7 2UAE A T
L5 = 7 7 i B8 35 BCH P T R P AR DRALE

FRARFERERE I I Ak rh A B, I, R R 07 ) P A s AN AT T R BRI RE, BB IR T4 &
EERFE S (RHARGE AT R AR DAIE ARG B0, BURIRAEAT LA AR B R R P B BOR PRALE

HERS 7 IF AR B R TTH T ORI M (A X VEAREA ZORIOB AL, Blln: AfySCie. BaEA RSB 7 Mg 2 2
R ARG (B MR (O MIRRHEMIRIEE: (D) (3%, H/sl (B) HAbrTReSBASHH . Jer LUr=4E MR A . SR
B BRI T RIR R, RIS R e AR o At T TR A, XU BV R ST b RO G SRR AH LRI R ) 5 S w2 ] o
R AT IR HEAIL R .

ZERH BUHERE 777 0 AN R T AR SCRS rh 4R A B 7 R BB R LB, 4 ST RIS BURERF ) 1506 A SO MRS 07 U 95437 T HOAE AT ERAIE
KA IFHAR DRI 2 sl IR I AR 53 4E

© 2023 HERF /IR REPTA A
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