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1. PR

A7 i — e BEAR U BLES. 1 A5, AT HISRAE 2. 4GHZISM 3B AMBAIGE %, i
PEEBSTCER IS . A4 EE T N32WB03X W5 A LRI At s WEBAE AL 32 fi7 ARMCotex—MO
AEPRAS, i LAE 40 64MHz, RN B 48kB RAM, 512kB Flash, 0] PASCHpDIEE
B BEHER L TARTFE S A LU I W T A5 Y o

SERCSEHER BLES. 1 A A 2%, FF &0 BLES. 1 M3, Wl fic B AARUER 1IMbps
BLE #5X, 2Mbps 1488 BLE #i5, 125kbps BLE R (S8), 500kbps BLE AR
(S2) o £ BLE 1M 3% 2M #5230, SZHF RSST (FRUR SRS T oRERn) , XRZ Mat, H
B SCREFE A, CRFZER, CFEUREKEY R, CRFKEYSCAN, IRC, 10 f7
1. 33Msps ADC (FJBCE My 16 £ 16Ksps ), SCHRFEALLMIC fi N\, PGA JEUK, SCRFHEA,
WM. ®%% TIMER, RTC, WWDG, IWDG, LPUART, USART, SPI, 12C %54Mk.

2. FERRRE
2.1 BLE $&it
BLE HUCRFIE
REE, Mbps VCC=3. 3V -94 dBm
RPE, 2Mbps T=25C -91 dBm
[FITET4 8 dB
SRIEEIE T3, + 1Mz 1 dB
BRI FIE T, +2MHZ -31 dB
SRITEIE T, >=+-3MHz -40 dB
B EE T -24 dB
ST AR EE T, +—1MHZ -28 dB
S PN PN ES 6 dBm
BLE K&tk
i ThR VCC=3. 3V 6 dBm
SRR T:=25C 7.5 kHz
DS AT -9. 4 kHz/50us
PR -15.1 kHz
VIR RS -13.2 kHz
Afl Py 258 kHz
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A £2 99. 9% 218 kHz

A2/ Af1 1. 06 -

W IhE, UK -26 dBm

W IR, —KiEE -28 dBm

WIEThE, PRSI -54 dBm

WIEThE, TLRIEK -55 dBm

2.2 SRR E

HLTHAE R Z MBS B PRNGEEIRbr, RUESEME RO TR PR,

1/0 SR P d ARG E . TARSER. 1/0 EIFER . B as T A g

PLR AT FIARAS A6
2.2.1 BEIF R RS
REARAR X (0 S B R T
| |
FEALBLS R B b T 1.4 3.8 uA
(sleep) FHI | Ja, 48K SRAM
LY e, 1/0RA
Tcc PrFE
PD i H VCC ¥, 0.13 1.0 uA
b WAKEUP 10 J%
RESET ] R it

(1) PR LA Ta=25°C . VCC=3. 3V,

2.2.2 iB1T
SR T FREMT:

AT SR IR 78

® I 1/0 51 E AT ARG

® AT AR AL T ORPPIRAS BRARKRE UL .
BATAT RSB R A

BATHEAT | AR RC Pk 4t (HST) (2)
AL HL

Icc

2.0

(D
(2)

SR EAE Ta=25°C . VCC=3. 3V k75 5
A 0 e N Ay 64MHZ o
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BLE Zh#E

RETTHE N 0dBm, VCC HELIR 4.2 mA

- BATHUT /N RSS2, VCC HLR 3.8 mA
BRI R FEL Y7 Is [ #kIE] K7, VCC P4 Hft 13 ul

100ms J#EH1RG, VCC ~F-¥JHaii 109 uA

(1) MR SAE Ta=25°C . VCC=3. 3V W15 3,

3. PRAEARRIESThE

3.1 BFAEK

AP AT RS T B ST AR, TR 38 i R R AT R A
o, B RRZE A S BS 1) “UVision Software Pack” SU{FHEAT MU, o358 e
Ja, NPT R EM SDK SCHFRIAR) “projects”, MR EIESE NIRRT,
BEN Keil, f£Keil FFGZHT LTI RIES B E, A RRIERINI).

L GRHER MBS RS e, MSERRIF RGN RS R — 3. 40 R EIFR:

K3 options for Target "N32WB03x

Device ITar;et | Dutput | Listing | User | C/C++ | Asm | Linker | Debug | Utilities|

ISuftv\‘are Packs d
Vendor: Nationstech Software Pack
Device: N32WB031 Pack: INdbnded’l.NWEMXﬁDFP‘T.U.O
Toolset: ARM URL: http:/fwww keil. com/pack
Search: |
@ % N32G43x Series | |Buetooth LE 5.1, Up to 64MHz ARM Cortex-M0. 256KFash. 48KB A
% N32G45x Seri [SRAM. 2xUSART. 1xLPUART, 1xI2C. 2xSPI. TIMER. RTC,
L eres IWDG, WWDG, 1x 10bt 1.33Msps ADC.
@ % N32GAFR Series RUp—
@ %5 N32Ld0x Series [ Coci E4MHz
4% N32L43x Series - Flash: 256KB
K - SRAM: 48KB
=% N32WB03x Series L1o: 21
=% N32WB03x - Voltage: 2.32V~3.6V -40~+85C
- - Timer: 3
4 N32WB031 -RTC: 1
-ADC: 1x10bit with 8 channels
- USART: 2
w| |-LPUART: 1 =
0K | Cancel I Defaults Help

(1)

2. HENRXAHAREIUHH) “debug”, FRHEANXA “setting”, W ABHATRE XA
“Flash Download” W NEHACE, &2 MRLMEFTAE R AR MG AL DL 5 sk S
fIRC B ZHORBATRCE . W N EFTR:
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Cortex JLink/)Trace Target Driver Setup X

Debug | Trace Flash Download ]

- Download Function RAM for Algorithm
wogp  © Erase Full Chip [ Program

F  F EraseSectors @ Verify Start: [0x20000000 [ Size: {0x1000

" Do not Erase ¥ Reset and Run

Programming Algorithm

r N32WB03x Flash 256k On-chip Flash 01000000H - 0103FFFFH

Start: Sizer

Add Remo:

w= | mw | e |

(2
3. fEHFREIR ) Target B, FFEKE IRAML KIEGHIE S 020004000, K/NK
0x8000, LA F/EALE ble B MR iGHbE A AN E, R BAFEM S ble £
4y, TRAMI % B g ah il 5 0x20000000, K7 A 0xC000 .

H Y% TROM1 AT HG L B A 0x1000000, K /NA 040000, 41T B AR :

7] Options for Target 'N32WB03x w
DeViceUutthListingl oy e e e g |
Nationstech N32WB031 Code Generation

ARM Compiler: |Use defautt compiler version 5 LI
Xal (MHz): |64.0

Operaing system: [None 1| I Use Crosa Mockie Optiizaton
System Viewer File: ¥ Use MicroLIB T Big Endian

[Na2weoaxsvd J

[~ Use Custom File

Read/Only Memory Areas Read/Write Memory Areas
defautt  off-chip Start Size Statup | | default off-chip Start Size Nalnit

S e L e —
T ROM2 c I RAM2 B u
I~ ROM3: c ™ RAM3: r

on-chi on-chip

p
[ IROM1: [Bx1000000  [3:20000 & v mm[mmmmn I r
rowomMz [ [ mamz: [ r

o)
1

0K | Cancel | Defaults | Halp |

(K 3
4. BRI Linker IS HACE, % TFERPR, #TEE, TZUE “Use Memory
Layout from Target Dialog” IXANMIEIIFIH), PAM Misc controls FCE, %M~ T
NIEATHCE
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Options for Target 'N32WB03x' X
Device | Targat | Output | Listing | User | C/C++ |Asn  Linker |Debug | Utilities|
Use Memory Layout from Target Dialog X/0 Base:
[~ Make RW Sections Posttion Independent R/O Base: |(00000000

[~ Make RO Sections Position Independent
[ Dont Search Standard Libraries

R/W Base |2

[V Report ‘might fail’ Conditions as Emors thatle Wamings
Scatter - 1
e | =1 ] e
Misg] [-\-\-\-\-\middlewares\Nationstech'ble. _library\ns_ble_stack \symdef\symbol_g15.0bj

controls|

Linker [-cpu Cortex-M0 -0 ~
control  |library_type=microlib -strict —scatter ".\Objects\rdts sct"

string v

0K | [ Comoel | [ Defwules | el |

(1 4)

32 BOAT 4

PUAT TSk P45 B 2 BRI AT 18 AT N IF AT, AN BEETEXT R,
ZJa, BB IMPATIIAR, 2R AT $82ThRER AR . A H3 1 RX F A
IBTA S HR 209 ASCIL ik o AL “AT” JFkiHR DR, B 0d 4 5 .

o REUEHATK
R 1 RX A A CL NI Z R E . “AT+GNAM\r\n”,
Fro N TX B R “NAME : xxxxxxxxx\r\n” , HH XA “xxxxxxxxx” N T FEH
(B

o HLEMA
mE O RX B AL R 55 “AT+SNAM+xxxxxxxx\r\n”.
Horp “xxxxxxxxx” NERE B T RE RS LR, KERN 18 M TN
Wi “AT+SNAM+AABBCC\r\n” KK HLELE Ay 44 “AABBCC”.
FERAEHSON 2 N TX U] “OK\r\n” FRBESR S LRI
BsEs)E, MREFEIRITEA, NEEF, ATLLEL AT A AT IR R A B
REST # B AT WA S A . A RE A NI BE 2 1) 44 Bk adh AT S8
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FREU B Lk MAC

[6] 8 1 RX AN LA R 775 8 “AT+HMAC\r\n”,
BN 1ZTE 2 2R P1Z A B MAC $tudik, BAR 3R [l 4% 20y

“MAC: XX XX: XX: XX XX: XX\r\n”

B AL ThRE

AR O RX B BL N5 . “ATHREST\r\n” , SEAMAN G, a7 5
i, BERfESAEBFIMHRER, W: “Nations raw data transfer
server (128bit UUID) Simple function” @ iZfE BT HMERER. BTl

PO AT H B R ] AREATREAFE R, 755 5 AR 4.

REVEBR A S

] 53 1 RX Fr N PA R 247 . “AT+VER\r\n”,
HINSERUE, &M TX R “S-VER:2022. 02. 21
Hordt S-VER NEAFRR AT, H-VER AR A

4. 7= ETEARRS

W% CPU

B 32 {7 ARM Cortex-MO 1%
B RREM: 64MHz

ik

B 512K =75 Flash

B 48K F SRAM

Thie

B EIrHERR: 3. 8mAe3. 3V

B REHR: 4.2vA @0dBn/3. 3V

B Sleep iz (48KB RAMAF4E): 1.41nA
m PDAE: 130nA

SRS

B BLE 1Mbps R REE: —94dBm
B BLE 2Mbps R REE: —91dBm
B AIRBERRHPIIE: B A+6dBn
B BIRRAEORTH

iyg

HSE: 32MHz AR fifAk

LSE: 32. 768KHz #M &R /A
HSI: PY&F&HE RC64MHz

LSI: PYEFEE RC32KHz

H-VER:DY-BT-1.07,



TONYU

—ERBNA— www.tonyuled.cn

B TEF 1 ERETBMETH, TTECECAARIRIRSN, S5EHTH

=LA

B STE R TFHE/ANESI R

B XREIASEM

BfEED

B 2/MUSART ¥, BEEZR 4 Mops (WHELE N IS07816, IrDA, LIN)

B 1 /NLPUART ¥:M, STRHMRINFEAFHE, Sleep Bz Tt B ZE 9600bps,
XKD R

B 2/NSPIH:M, B 16MHz, EMNERTIEE, FEER 125

B 1ANI2CEN, BEEE 1 Mz, EMBEREE

SERTTHEER

B 116 AIRBEETIT R, CREMARIR. M. PWM EH DU IEAE SR
EIANEINGRE: A 4 MILRNEE, Hd 3 AMEESTR 6 B I A PWM i

m 116 ADEAERTIEES, SCREARER. MR, P . Bk

H, 4 MSLREE

1A 16 prEeA e i T4 as

1 A 24 AL RGBT IA] & B 38

1x7 AL O F 1% (WWDG)

1x12 A2 (149 ( IWDG)

BiED

B 11047 1. 33Msps ADC(RIECE N 16 fir 16Ksps) , 3CHF 5 BRAB B IEIE,
1 Bx 24y MIC EiE, 2 BXAEIE

B B PGA, CIFECK 128 fFK

B MIC BIAS HEFEZCHF 1. 6V-2. 3V Al

21 N FFE A TIRER) GPIO

1 AMRIE 5 @ DMA F 8%

1A IR RIEFsHIEE, SCRFATIEEASMEE PN

1 /> KEYSCAN ##i#k, 3£ 8/10/13 4N GPIO FJAEE K 44/65/104 Mg 6

RTC SERTES S, SCRFEETER, MBEM, kiR

7 #FH844: CRC16+ CRC32 iz

THes&MH

B T/EEJEVEME: 1.8V/2.32V73.6V, ## 3.3V

B TEREWE: -40°C+85T

B REFEEE: -40°CT+105°C

B ESD: =+ 2KV (HBM)
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5. 7 R 5

5.1 BHRR~F
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Ex)

Go
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I

EEEIEE)
[
[Iglg
Eil

Eo

F=IE R

(E5 B (&6 1Fm)
F
C
El -
£ D i
E G
(KD (K8
RHRE JR~FRA
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52 SIHEAEX

1. 43mm

4.2210. lmm

0. 96mm

1. 8mm

SPI1 MOST (12S1 SD)

PA2 1/0 i GND
/ KEY3 F e Hh
SPT1_MISO(I12S1 MCK i i
PA3 /0 B (I2S1 MCK) t%tﬁfﬁd?
KEY4 2.3273.6V
REST ATO
TIM1 CH1
SPI2 NSS (1252 WS)
PBO 1/0 USART1 RTS
LPUART RTS
KEY11
TIM1 CH3N
PA4
1/0 USART1 TXD(7816 TX1)
(SWDCLK)
KEY9
TIM1 ETR
PA5
1/0 USART1 RXD (7816 RST1)
(SWDT0)
KEY10
TIM1 BKIN
USART2_TXD
PA6 1/0
USART1 CK (7816 CLK1)
KEY5
VDD FLASH S AMEE 2. 2uf HEZR
TIM1 CH1
PB8 1IC SDA
1/0 ADC3
(X032KP IN) USART1 RTS
KEY7
TIM1 CH2
PB9 1IC SCL
1/0 ADC2
(X032KM_0OUT) USART1 CTS
KEY8
PB1 1/0 TIM1 CH2

11
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SPI2 CLK(12S2 CLK)
USART1 CTS
LPUART TXD

KEY12
ANT SW4

PB2

1/0

TIM1_CH3
SPI2 MOSI
LPUART _RXD
KEY13
ANT_SW5

PB3

1/0

TIM1 CH4
SPI2 MISO(I2S MCK)
LPUART CTS
PA LDO EN
ANT SW1

WAKEUP

PB4

1/0

SPT2_CLK (12S2_CLK)
TIM3_CHI (IRX_TX)
USART2_TXD(7816_TX2)
ANT _SW6

PB5

1/0

SPT2_MISO(12S2_MCK)
TIM3_CH2 (IRC_RX)
USART2 RXD (7816 RST2)
RCC_MCO
ANT SW7

PB6

1/0

SPI2_MOSI (12S2_SD)
TIM3 CH3
IIC SDA
USART1 TXD
SWDCLK
ANT SW2

ADCh

PB7

1/0

SPT2_NSS(12S2_WS)
TIM3 CH4
IIC SCL
USART1 RXD
SWDIO
ANT SW3

ADC4

PB10

1/0

TIM1_CH3
LPUART RTS
USARTZ_RXD

TTIC_SMBA

KEY6

ADC1

PB12

1/0

TIM1_CHIN
LPUART _TXD

AMIC_BIAS

12
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USART2 CTS
TIMI CH4
LPUART RXD
PB11 1/0 AMIC N
USART2 RTS
I1C SMBA
TIM1 CH2N
PB13 1/0 LPUART CTS AMIC P
USART2 CK
VCC O HLR
SWITCH DCDC A4
VDCDC DCDC %
RFTOP ATO K2R it 1
VDD PA S PA YR
DCDC , E
VDCDCRF S i,
VDCDC FE7E—it2
VCCRE S O HLR
X032MM OUT ATO AN 32MHz A
X032MP 1IN ATO AR 39MHzZ Sk
SPI1 NSS(I2S1 WS)
PAO 1/0
KEY1
SPI1 CLK(I2S1 CLK)
PA1 1/0
KEY 2
GND S Hh

I =%, 0="%, S=HiE, AT0O = El 10

AL, 1/0 i R AC B s A (EA LU LA AN 5
® RESET 2R\ BRI

® PA4: SWCLK B FH N\ FHifkiz,

® PA5: SWDIO B T4\ Lz,

13
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53 REH

T 7 3 T T 5 I
ES kRS
MCU PCBEARFf 2
& H1 i
BT
GNDI—L1 25122 JiGND
PACD>—212 24p24(pBI3
| s pA >—313 233 Bl |
Y3 GNDI“TE AL >—41s 22122 —rx
RS e[ ] PAL 35 212l —T1X
10K -
REST GND A P PRI O—6 20120 ¢ Jswplo
o1z i =z pAC>—117 19HE CISWDCLK
100nF PAIPAD B =
B| I IQ?QQ s O—mm—s 18H18 _CTIREST B
L R1
GND s PRI D>—mm—Ho 17HI—pv3
[ o
£ 23 843¢E ca
§ 3838 T\uF
PAL DL pA2 8 F g vococi244
x 3 L3
L PAY D—2{pA3 ] SWITCH L W [
REST 2 |reser W(ﬂﬁl—j
pBOC >—4ps0 N3ZWBO31K pa131 2L IPBI3 c2 ==c6
{7 N 100nF | 10uF
SWDCLK[ D—PAd—s—={pad pB11122C PRI
SWDIO [>—PASE=s—L-{pas pe12 2 IPRI2 GND
c| PAC D>—Z{pA6 PB10HEC PRI = .}.’EEEE% c
invnn—ms»« pB7| L ep7 < IRX RH
c1
11 — 9
E ggggagags
E o
* {91943 —
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