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1 SDKE R4

SDK 3% A& — A~ AR 2 Rl A i 44 S, b e A7 30 Ak

firmware
middlewares
projects

. utilities

release_notes. bt

1.1 firmware

B CMSIS:

Tl i 25 P4 VAR, 2 Cortex-MACPEAS 28 91 (1 5 (MR JE G IVREAF ISR =, CMSISTRBE T A% 5 4h 3t
K A 2R U (] v # 2 [8) (R IE R

® T [ RIRVT A NAZ I E A7 5 WA IO A4 R E 3L, ik s SCRITC B pR 8. 1283 1 A0 450 R lod i e 3L
o R EITAANRIIE X, BAEITA SN AR kOO RS RGO
B n32wb03x_std periph_driver:

O P AMBL AR HEIR B PR 2, B .c MIRSCIRATh S SCPE . FP AT R R H PR 5 Bl B A h et
BREAEH -

Fisc.c n32wb03x n32wb03x n32wb03x n32wb03x n32wb03x
_adc.c e _dma.c _exti.c _gpio.c

n32wh03x n32wh3x n32wh3x n32wh03x n32wh03x n32wh03x
_i2c.c _iwdg.c _keyscan.c _puart.c _pwr.c _gflash.c

n32wb03x n32wb03x n32wb03x n32wb03x n32wb03x n32wb03x
_FeCiC _rtc.c _spi.c _tim.c _usart.c _wwdg.c

1.2 middleware

R, EELR A H R

B Third Party
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®  FreeRTOS: FreeRTOS #HKJE
B Nationstech
® ble library: #F BLE A2 /%E
€ ns ble stack: ble ¥ 7 Pl Ak Sk
€ ns ble profile: ble profile Y54

€ ns_library: ble F2/7 HAMPEVRAY, 5 log, sleep Ml timer 55
1.3 utilities

THREMHF, RmHFEEAS.
B dfu
dfu [ £ TR 6 TR AT H S AN H X 28 T H ) bat A
® Image: 1§i/H bat JIAE B bin SCAFIH T DFU o bin S04
® JLink: Jlink $ex T H
® Keys: A TAK dfu F+4% bin %
® NSAndroidUtil: DFU illli APK
® NSpyocd: NSLink %% T.H

® NSUtil: A EAIHL T H AR
1.4 projects

Projects H sk B & T AR Bk, IR A S M5
B bsp: G AR DFTEDINREN log BAEL, T At B REAE T U RR 2 RL A AR A5 2
W application: NHBIRE, (&M 1 2 Fhoh sl DhRe /K 25 & TG RE

® peripheral alone: #MEZREHIFE, WEH M@E(E, TIM K PWM fith, ADC SHUA MR, 10
fth, 10 f A\ Wi AT RTC AR AR e i

® FreeRTOS: Freertos HH2<fIF2

W ble: WA MHLBIFE, i EAK profile (11 A BIFE T I T FE /7 I A& (M3 A 592
® beacon: ibeacon {5 brfilFE
® dis: W&(EEIRSHIRE

®  hid mouse: W7 AR
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® rdtss: 15 EUEBIFE (128bit UUID), 4 DFU 25 i F144 33 H i
® rdtss 16bit: W5 HAEFIFE (16bit UUID), L% DFU 25 i 725 30 H 3% 15
® rdtss 3s: WA HUEGIFE (128bit UUID) , STHRFER: 3 AN ENLB& 02 EEBIF
® heart rate: W70 RS HIFE
® blood pressure: W7 IfilE R 55 I FE
® lesc&aes: BLE Z4ni$: i AES N2
B ble central: 7 FHLBIFE
® central rdtsc: WA HUEIRS FALGIFE. T RARCE rdtss BIFEAEH
® central rdts_c&s: Wi 4 Bt 5 LA M AUEL DI . AT LLEL 5 rdtss BY central_rdtsc B2 H -
® central_rdtsc_3m: WAL EHBIRE, SCRRER: 3 AN Z B0 .
® central relay Imls: W HL MRS H4RpIFE, B — 32— AR TAEe. T DABC A rdtss BIFEAEH
® central relay Im2s: W 7ML W54k i, B —E NI TifE. aTBARCA rdtss B2 18 A -
® central rdtsc_16bit: W FEAEMRSS (16bit UUID) EHUMGIFE. #] LARCA rdtss_16bit 151 F2 {5
® central hogprh: ¥ HID fIR%% client ¥ EALBIFE. ALLABL & hid mouse I F5 1 FH
W dfu: R EETHIRE
® common: dfu /AL H 3%
® app ota: W THTHEHIFE
® image update: . bank BT, image update #IFEEIY
® masterboot: [ T1Z% boot, LR LIS, [R5 AN Bk
B prod_test: &R

® DTM Test: Axff HCI 211 DTM 484 MAFIFE, ERILH 11 USART1 (PB6 1 PB7), RE&EHE T
TR ke

® RF-Test: SCHFe 454 H3) BLE TX, RX MUESMNAX, wLLER: PC EAIHLAKIRIE S .
® DTM Test 2 RF Test FIMERAF2 BV, R4k FAE ZREOG M (1 B H 21T -

B peripheral: £5 %M DHBERRB I GIRE T H , SEELREN SN A B K S AR T BE R FH T, B vl Ll i
IXLEHIRET H PR TR A B I
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2.1 GRFIPIRREE

15 22 B KEIL MDK-ARMJF R385, HEFZE R VS.0.0 0L ERRAS .

2.2 BEfFCRFRRE

Wiz TN32WB03x_DFP.1.4.0.pack &3 Keilith Fr 32 #545..

2.3 EIFIEF R

AR P Fohfe R, S5 42BN K T demolil 5.
Phrdtssii 7 8 B4 T H TR NGB, $T Hrkeil TFE.

B Project Target

www.nsingtech.com

® N32WBO03x: WA L%, AHDFURCE, HAhblei H R X Target

® OTA IMG 1: i FOTATHE, EE ANAPPIHEE0x1004000
® OTA IMG 2: i FOTATHE, EEANAPP2HiEE0Xx1020000

B HREMIT

Project 1B ® STARTUP: & B3t

5 Project: rdtss
=g N32WB03x

® CMSIS: S NKEE

7 (2 STARTUP ® FWLB: 5 4MEIRzNE
Bl CMSS ® BLE STACK: #7BLEWML
# 24 FWLB

# (d BLE_STACK

® BLE PROFILE: 5 “'BLE profile

39 NS_OFU ® Crypto CAIHE): WS OTAIE T2k fd FH ffim 6 A 2%
158 Crypt

;@N'Syil; ® NS LIB: 7R

% [ BLE APP ® BLE APP: 5% N AL

7 USER ® USER: /M AMAS

7 1 CONFIG

& Doc ® CONFIG: Mt & it

® DOC: BTy
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2.4 RINARES

iR P RHZE, WAL R R B R R A7 30, RN R R e BTSSR E R T i Ek
SE VB RAT S s REWIETEZSHR, KHZNHEERBAESS AR, 5N E B AR T,
PRAE = AE PR A 118 B R Brwip_schedule()iE 4T H LR P .

(1) 5T SDKWEF BIFEAIIHESE , AN e WHTE S5/~ GIARHS  (H R 226 B i 5 38 0 s I S AT 55 )«
TESDK app_ble_init(void)b% %+ UL & ] 1 P £app_ble_msg_handler5app user msg_handler.

void app_ble_init(void)

{
struct ns_stack cfg t app handler = {0};
app_handler.ble msg handler =app ble msg handler;
app_handler.user msg_handler = app_user_msg_handler;
H

W Hlke_timer set(APP_LED TEST EVT, TASK APP, 1000);ROM Mhpill #4774 ke timer i, LIRS
SR HZE, NHEMNEEYIERKE MSG HANDLER TAB HLIHHE %) M [ 21D

KE_MSG_HANDLER_TAB(app)

{
// Note: first message is latest message checked by kernel so default is put on top.
{KE_MSG_DEFAULT HANDLER, (ke msg_func_t)app_entry point handler},
H
enum user_msg_id
{
APP_USER.DEMO_EVE =APP_FREE EVE FOR USER,
APP_CUSTS TEST EVT,
APP_LED TEST EVD, /50— TNLED A (E 41D
}5

void app_ble msg_handler(struct ble msg_t const *p_ble_msg)
{
switch (p_ble_msg->msg_id)
{
case APP_ BLE OS READY:

NS_LOG_INFO("APP_BLE_OS_READY\rn");
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ke timer set(APP_LED TEST EVT, TASK APP, 1000); //1 # /7 7 ZILED N 1F 55
break;
default:
break;
H
H
void app_user msg_handler(ke msg_id_t const msgid, void const *p_param)
{
switch (msgid)
{
case APP_LED TEST EVT: //LED A (F5H 17
Ledlink(LED1_PORT, LED1_PIN);
ke timer set(APP_LED TEST EVT, TASK APP, 1000); //1 # /7 7 ZJLED N 1F 55
break;
default:
break;
H
H

2.5 FwEEHELE

2.5.1 Flashfit B

N32WBO031KE % %1:8% /i FLASH #3175 i 52 0x01000000 - 0x0107FFFF, 125 [A] NS12K 745, 4 yBankA .
BankB i Bank, 2% [] K/ 52 256K 771, BankAMhik i & 0x01000000 - 0x0103FFFF, BankB ity [#]
#£0x01040000 - 0x0107FFFF . H P RS ia 17 76 [ R g /£ BankA, BankBH T-##af7 it . £ EN32WB031KC
ZHIFLASHZS 8] 256K, Bl H 45 BankA X 15

A E AT R I REE S T8RS (CN_UG _N32WB03x Firmware Update User Guide) 1 [{JFLASH
P AF 70 AT BT
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Start address: 0x1000000
Bank A
Start address: 0x1040000
Bank B
2.5.2 RAMECE

N32WB03 1.8 Fr RAM b 7 [ 2 0x20000000 - 0x2000BFFF, A] F 25 6] 48K

R TAE, W PR & FE0x20000000 - 0x20003FFF, 43t 16K51TRAM,  Fil /AR A5 AT LA
18 F0x20004000 - 0x2000BFFF, & 1L32KFFTRAM

m RN RS, A D T DA 4 48K S TRAM

Start address: 0x20000000 Start.address: 0x20000000

BLE Stack 16K Byte

Start address: 0x20004000

User code 48K Byte
User code 32K Byte

SR S P AR AN B2 SR

253 wEIEACE

e AR C 22 TRCE SR, I LASAT B AN 75 2 50 B g PR 5
B Target 7l [JFLASHFIRAMIL &
e RNEEblelIRETH

on-chip on-chip
¥ IROM1: [B<100D000 340000 I3 [  IRAM?: [B20000000  [0:CO0D r
™ IROM2: | ] r ™ IRAM2: | J r

® U EblelAE Nl H target T
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an-chip on-chip
¥  IROM1: ifmmnmu |m4{mu = ¥  IRAMI: |m2c|-uu4n-uu Imaﬂm =
™ IRoM2: | | L ™ IRAMZ: | | Wl

® iDFULIREIIH, #EZ% (CN_UG N32WB03x Firmware Update User Guide)
B Linker
®  )ifffi H Target 7 f{imemory it &

¥ Use Memory Layout from Target Diglog

® itblelil H 75 % iimiddlewares\Nationstech\ble_library\ns_ble_stack\symdef\symbol g15.0bj T
Misc control, VRS WA FHLIIAE BT FH 1) obj SCAF & symbol_g15 central.obj

Misc AN middlewares \Nationstech ble librans'ns ble stack
controls

B Debugil
®  JT kM EHINS-Link 75 2k £ 1 #5CMSIS-DAP Debugger
®  Setting T 41~ K&l

CMSIS-DAP Cortex-M Target Driver Setup X

Debug I Trace Flash Download |

— Download Function — RAM for Algorithm
LiiED ™ Erase Full Chip I Program
(+ Erase Sectors W Verfy Start; [(x20000000 | Size: [(x00001000
" Donot Erase v Reset and Run
— Programming Algorithm
Description | Device Size | Device Type | Addresz Range |
N32WB03x Fash 512k Ext. Flash SPI 01000000H - 0103FFFFH
Start: | Size: |
Add l Remoyve |

0K | Cancel | Help |

2.6 wWFES TR

B PR AUl SR buildiZ ] L
B R A download % A ¥
B A i start/stop debug sessionfZ4] @
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3 ST RIERSTHR

3.1 RCC

BT W5 5 F2 RS FHHST 64AMAE N R Gu B, 87 FH 0 F D) RE A AUAMEE32MHZ it A o vy B i 1 18 %
IWDGTE IR Hisleep 25 75 H B 1461k

3.2 FLASH

Flash#Z CTREW T

void Qflash_Init(void); // f&/H.Z T4 Zi#E 1L, R i #1461t —ik

void Qflash_Erase Sector(uint32_t address); // &5k — 14 X e/ F

void Qflash_ Write(uint32_t address, uint8_t* p_data, uint32_t len); // G #Z1F

void Qflash_Read(uint32_t address, uint8_t* p_data, uint32-t len); // EAZ/f, HALF T2 FI X0 7F

Flashf X (4KByte) #EFRFERS 16ms, AT A B A e o Wy 2 sz i o7 b e B . BSRAE T 2
NI P AT Flash# 5445 . /R B48HZ(SDK ns_sec.cH I TR xS E R I T -

{APP_BOND STORE EVT, (ke_msg_func_t)ns sec ‘bond store_evt handler} ///Z /7 E 1L 5
ke _timer set(tAPP_BOND_STORE EVT, TASK APP, 20) //20ms /7 /7 )1 B AL 5

int ns_sec_bond_store evt handler(ke msg-id t const msgid, void *p param, ke task id t const dest id,
ke task id tconstsrc id) /7B FHEHATEREL

3.3 PWR

EFXHICIhFE (P sleep B NRHR, 85 7 A% A I H B 238 47 Bns_sleep() R, ANT5 28 A DIRe A 71 % LA
HIPWR_EnterSLEEPMode(PWR_SLEEPENTRY WFI).

PRARHT:  SysTick MITIMERFEAME (ASCRHMICDIAEMEREE) J5 H W5, 2Esleep iy 7 < I E AT T
PRI AT AH AL 3 2 Ui fE void app_sleep prepare_proc(void) F1 44T -
MRS rEE N B A S IWDGTE sleepMe i )5 75 ELHTHIAA 1L o

M g J5 A < Ab B U E void app_sleep resume proc(void)H $AT , (HIWDG ) 5 #i ¥ 4a 46 75 7E
entry_sleep(void) FH47, Z#ENS WAKEUP_CONFIG()fiH

WA, SRR BT 55 8 = R P S AS AT R IR BE , a5 R TR KI5 45 L P AT 1
A5
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3.4 EXTI

EFXTEXTIMLEE, Zitns sleep.cizfTfEram™, HfifrsleepUiAEm) /7 [l e, FEAE_ WFIOHTH i S AChS
RCC->CFG &= ~RCC_CFG_APBIPRES;

RCC->CFG |= RCC_HCLK_DIV16; //APBI#/##16 7} 45

RCC->CFG &= ~RCC_CFG_APB2PRES;

RCC->CFG |= RCC_HCLK_DIV16; //APB2 i/ ##16 7} 45

EXTI->PEND = 0x3fff; // 785 /£ HIEXTI 1

_nop(); __nop();__nop();......[FELEH 17421 _nop();

3.5 HSI

HSISC R RHE LI g , 78 22 Go I Bl 4R Ak B8 81 SystemInit() J 1, T CAVS IITHS TR #E 56 $(RCC_HsiCalib_64M(),
AREARAS AR -

uint32 t RCC_HsiCalib_64M(void)
{
uint32_t tmp=0,trim_value = 0;
uint32_thsi_timeoutent = 0;
uint32_t g timeoutcnt = 1000;
uint16_t count value = 0;
uint32_t delta =0;
delay n_10us(5);
RCC->OSCECCR |= 0x02;
while(1)
{
delay n_10us(1);

if((RCC->OSCFCSR & 0x02))

{
break;
}
if(hsi_timeoutcnt++ > g_timeoutent)
{
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break;
}
i
count value = RCC->OSCFCHSICNT; //ready cnt value

if(count_value > 2048)

{
delta = (count_value - 2048)/16;
if((delta 1= 0) && (delta <6))
{
tmp = RCC->CTRL & ~(0x7F << 8);  // TRIM 8-14 bit
trim_value = (RCC->CTRL>>8)&0x7F);
RCC->CTRL = tmp|((trim_value-delta) << 8);// clear'and set TRIM value
H
return delta;
H
else
{
delta = (2048 - count_value)/16;
if((delta 1= 0) && (delta <6))
{
tmp = RCC->CTRL & ~(0x7F << 8);  // TRIM 8-14 bit
trim_value = (RCC->CTRL>>8)&0x7F);
RCC->CTRL = tmp|((trim_value+delta) << 8);// clear and set TRIM value
3
return delta;
b
H
3.6 1IC

2CAE TARIE 2, SCLAISDATE M AL A2t il BE 2 B BRI 40, & SOE AR, 7 EME oA RRAI2C.
SDKZ % {5 f£. . .peripheral\[I2C\Software 12C_Master
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3.7 ADC

ADCZH RS WAZ RS, BUARCE NV, MR REFHNZEERE NIV, ADCHAREH
LT, BB L ) 2

WA K HADC_ConverValueToVoltage R4, SR HE 2 F 4 J5 1 F R AEL I 1165 .
WS H PR HADC16Bit_ConverValueToVoltage PR%L, RUES L E AN T
[EERT, XN ARSI E NIV

value 850mv = value 3400mv = p_trim->rc_gpadc_value 3400mv;

value 150mv = value 600mv = p_trim->rc_gpadc_value 600mv;

IR, WA ERE NIV

value 850mv = value 3400mv = p_trim->rc_gpadc_value 3400mv*66.512-5301;

value 150mv = value 600mv = p_trim->rc_gpadc_value 600mv*65.875-2420;

3.8 NVIC

Bf7 140 A W AT BT o AR g, AR B AR PO e R T A . W5 S R O S B B
FEOFIT, HH AR ) A AR e 9 LR IE B 2883

FR KT BR P i T BT 5% 75 1 ke _msg_send basic(), A BE1HE ke timer set()E R fili &, &850 5 ik &

Reset PINFEACTIVEIR A R 2R E AL HRE, #ESLEEPIR A H A5 Ma il oh A AT 52 107 T g, 2048 e BE v e
A FINVIC SystemReset() BRI E (L0 2% SDK void ns EXTI4 12 IRQHandler(void) &% »

EXTI4 12 . HardFault ) # W7 & 3 6 %, £ SDK # & € X N ns_EXTI4_12_IRQHandler Al
ns_HardFault Handler, i ZJ-FFE e o

WA WG fkapp.ble_init() %) b M EAYI4HL, Z%ns ble stack vtor init(void).

3.9 FHE4bE

(1) 32MHzf 2 BISMERRTIE, ATRe SBUET TR (R ABEEF T #). vl LLE P
BRI F TARIRZS, ARSI AT 8 P SRR A

ZNEMER
static rwip_time_t last_target time = {0}; // SAFHT 25 F7 it5 F1E 5511 1]
void app_ble_target time_check(void)
{
rwip_time_t target_time = {0}; // ZT /75 T 1FF1T 1], ) FEBLE LI 5 - (F 55 1 1] e BT T
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target time.hs =ip clkntgtl getf();

target time.hus = ip_hmicrosectgtl getf();

if ((last_target time.hs == target time.hs) && ((app_env.adv_state == APP_ADV_STATE STARTED)

I (ke state get(TASK APP) ==APP CONNECTED)))

{
last target time.hs =0;
last_target time.hus = 0;
ns_ble_reset(); /5 77 i5 I AT il T 1 i e B A
H
else
{
last target time.hs =target time.hs;
last target time.hus = target time.hus;
H
H
void ns_ble reset(void)
{

/// Initialize Task state
ke state set(TASK APP, APP_INIT);
app_env.adv_actv_idx=GAP_INVALID ACTV_IDX;
app_env.scan_actv \idx.= GAP_INVALID ACTV_IDX;
app_env.init_actv idx = GAP_INVALID ACTV_IDX;
app_env.conidx = GAP_INVALID CONIDX;
app_env.adv, mode = APP_ADV_MODE ENABLE;
app.env.adv_state = APP_ADV_STATE IDLE;
for (uint8_ti=0;i<APP_CON_IDX MAX;i++)
{

app_env.conn_env|[i].conidx = GAP_INVALID CONIDX;
}
app_env.next svc = 0;
ble prf evn.prf num = 0;
prf_init(RWIP_RST);
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/// Reset ble stack
rwip_reset();

app_send_gapm_reset_cmd();

}
(2) BIERGZFSMRETI, TEOERCE S WZRIELLY, it Tiiae
ZNIAMER

*(uint32_t*¥)0x40007014 = 0x0000080F;// A /% #/EHIE 1.0V, SDKEC A Bl B
*(uint32_t*¥)0x40007014 = 0x00000838; // A #Z H /L& 1.1V

W HERE1.1VE, ADCHZSEBEWMA A1V, AfZHADCE V%, HSIK R A4, 55
XTHSTE H A E, A ZHHSIFE .
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4 RAEH S

H 3] WA | Bk

2021.08.05 V1.0 YRR A

2021.12.22 V1.1 I FEHUGHE R 53 FhiAk o

1SS0 A I R 55 A0 32 D el A
22 HFLM Uk 4 e Pack B .
2358 EHLOBISCIFHEA .

T3, N256K Flashfi A<t H ffiidk

2022.03.31 V1.2

o W

1.1#8 B docE i .

1 AYEINBIRE IR rdtss_3s, rdtsc_3myDTM TestfIRF Test.

2022.12.29 V1.3

2025.08.20 V14 AT LA NI FEFEIL . beacon,lesc&aes/, central rdtsc 16bit,central relay 1m2s
Micentral_hogprh; M x5 #app_usart.

72,25 Hipackfl AN32WB03x DFP.1.4.0.
72.3/¥) Setting DL 5 H R
193158 flash Bank 5t B A i 4+ S04 42

=
H
=
H

2026.03.05 V1.5 HE N 2T 2 300 I R 5 B 1 2.4 I N AT 5%
O FEFI3HN AR B E2.51, FE2.52
HOINEE A 3N T R I B I A
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[ BB ARB AT PR A7) CRARE REAR™) ISR L g B it s e N RICAE 1k SRR
5 A AR T R, SRS S L P R (0 [ BB i CRAR™ ™) A=A .

[H B MR T LA FAEB AR BECHARAE o RR B AT i $2 21 851 A 58 =7 44 IR B
il (AT SRR Z .

[ RBORCREE BEN AR S . ATIE G55 BB R OO RIBUR], AN S ATIE R 540 AL T 500 SR
Wk 2R [ B 5 AR R B SRS 1) B3 T R A

I B A s g 3R SR v AE R BT, ERIEEAn, I ASHEE B REAR SO HEaf PEAT FTSE PR AR H 514

A SRS A5 2 DL ZE B I, (A L AT S BB AR IR Th REE A e, IR EOR
AN A AT RS FH b SR AR 7= il T 7 A AOAR AT EL R )33, EAh. RPBk . M BT AR R A T A R R A B
f£.

IRl B AR 77 i £ 28 GE B 46 P I L FH Z8OCR B A T SO B DR UE » 0 AT S P AR R A B A A 2 B
PEREOLT, A ATREEUE N SR T NS OB EI Rk, USRS I A 2 2l T

AZ A EIEEART: SIIRFARBE . Rl . R i OIS . R % a3 E
DR HLA 15 5 SRR BRAERFAE A IO R o

FITAT AN 2 2ol P R0 PR I e Ao PN R FEL, [ A R RO 68 ] B 5 AR i DR D3 A 22 4 i T 3 Bl U
SRR AR BURIE DRI A2

X T RSO R S AR AT 7 . BRORZ AORE, A E AR @4 e 4 Al A AR B CRAE BE4F:
K] B e AR T #E VA Fe VB A EAT B2

REWFVETT, AR NG CUE T B BSOS 1 s B BB 7 #EAT R . =) B2 P mnfe i,
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