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N32G003x5 BHEF M

N32G003 & 5K 32-bit ARM Cortex-MOR %, BiE TIEEH48MHz, £ E1E29.5KB Flash, 3KB
SRAM, 1x12bit 1IMsps ADC, 1IXCOMP, 2xUART, 1xI2C, 1xSPI
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o FiES

— ik 29.5KByte Fi A Flash, 10 J3iR¥ES R, 10 XI5 R
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o IThHFEM
— Run #:0: Fra s s E
— Stop #:: TIM6. IWDG WJACE TAF, SRAM B {rfr, FrA 10 REREF
— Power Down #i30: A IR, CRF NRST. PA1_WKUPO. PA2_WKUP1 M
o e
— HSI: PfE# RC OSC 48MHz/40MHz (T ik)
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o Kfr
— ¥R BRSNS R AL
—  SCRFAT G R R AR I A7
— XFEBEIREA. BAEL
o EfEEM
— 2N UART #1, I, S4masmEit, s T
— 1A SPIEEM, HEEIA 12MHz
— 1 12C#H, ERFEIL IMHz, T MR
o EBIEN
— 1> 12bits IMsps =18 ADC, £k 9 MM i NIBIE, 14N NHEEERE] 1.2V B
— 1A LA, IR A SCHFDURS AT S 22 OmV/ 100mV/ 200mV/ 300mV
o BEXF 18 MNIRHATIREN GPIOs.
o 1 MMENGER, STREEAMAIH

o Em I
— 1/ 16bit mPUER THERR, SRR, i HUEIRE: B ER SR 4 MMSLREIE, b 3N
TESCRF 6 B% AN PWM i
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— 17/ 16bit i@ FHE R THEEE, BT EEE 2 ML,  SCRFNI IR H ELERPWM
— 1/ 16bit FEATE N THEGE, SCHF STOP M (R T AE R

— 1x 24bit SysTick

— 1x 12bit Fh52FE [ T4 IWDG)

o ZEHN

— FF SWD fEZR 3 1
o otk

— CRC16 iz#

— LEFZMERAY (RDP) 24 (LO/LL/L2)
® 96 fr UID % 128 fir UCID
o TRk
— TAEHETEME: 2v~5.5V
— TAEREEVEHE: -40C~105TC
— ESD: #KV (HBM £i%)) , 1KV (CDM %)

o A
— QFN20(3mm x 3mm)
— TSSOP20(6.5mm x 4.4mm)
o TWHE
#5% B
N32G003x5 N32G003F5S7. N32G003F5Q7
N32G003x4 N32G003F4S7. N32G003F4Q7
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1 FEEEN

N32G003 Z 71 {dz il s 7= 5% FH 32 f7 ARM Cortex®MO A%, fxmr TAE L4 48MHz, S Rimik 29.5KB 17
fiti Flash, K 3KB SRAM; WE—/NmEi# AHB 2k, — MIKIHESMESZE APB J S 2RHEFE, A2 SCFF 18
AN 1O, R F it Re I O, 4R 14N 12 £ IMsps ADC, % % HF 9 MMk A miE, 14
i LR RS, FIRR A R EE T, BHE 24 UART. 14N 12C. 14 SPI.

N32G003 & %177 dh Al fa g TAET-40C £+105<T MIREVER, it i 2V & 5.5V, A2 k=0t
FH PSR, FFEMRIHRER I ESR . iZ R 577 4Rt 20 B AR[A) B8 K.

N32G003 Z&FI k| 2E A T/ N IR . 2B MEE5E. BALsH ., ByRS T RSS2 0N .
E 1-1 450 TR0 it S R AE R,
1-1 N32G003 R FIHEE

Flash I—____________________.;
Flash ==  Control ¢ > : vy !
N : ]
I : |
% System Bus | Cortex-MO c :
SRAM || : Fmax:48MHz Orei
P : !
= l NVIC !
! |
ADC |yl ¢ I !
=
©
=
3
a @
RCC < -
O [ G—) T
CRC16 | —! % <
< g——p| AHB2APB |Gy
IWDG
N
:
o0
<
5 [T |
GPIOB TIM3
m
COMP % TIM6
UART1 12C
UART? SPI

1.1 A5 44 FL
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Kl 1-2 N32G003 #4111 B ARRE 5 B R
N 32 G 0 03 F 5 Q 7
Company
Abbreviation
Nationstech

MCU Bit Width

32bit

Types of Product

General Purpose Temperature Range
MCU Core 7:-40C~105<T

0 = ARM Cortex-MO0

Package Type

Product Series

Q=0QFN
03 = Value line S =TSSOP
Number of Pins Flash Size
F =20 Pins 5= 29.5K Flash
4 = 16K Flash
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2 1-1 N32G003 %41 % Jifc &
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BHERS N32G003F5Q7/F4Q7 N32G003F5S7/F4S7
Flash 5 (KB) 29.5/16 29.5/16
SRAM % & (KB) 3 3

CPU Al ARM Cortex-M0 @48MHz

TARRES 2~5.5V/-40~105°C

EH 1 1
JE I 4% =k 1 1
BR¥IN 1 1
SPI 1 1
RO 12C 1 1
UART 2 2

GPIO 18

12bit ADC 1x12bit 1x12bit
Number of channels 9Channel 9Channel

COMP 1 1
Beeper 1 1

B CRC16 CRC16

TR Ry (RDP)

ESgS QFN20 TSSOP20
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2 IheefEifr
2.1 b PSS B

N32G003 R ¥Rk T Hofr— 1L AN :LARM Cortex®-MOAL # 25

2.2 S

N32G003 5 41| S B 5 ik AU A7 (Flash) f#fifids. HRAGUSRAM, T B9 FEfifi i bk WU 15 o
Bl 2-1 fEf g e

0XE010_0000 - OXFFFF_FFFF Reserved
Vendor Specific 511MB
Cortex-M0 Peripheral 1MB

O0XEOOF_F000 - OXEOOF_FFFF ROM Table
0XE004_2000 - OXEOOF_EFFF External PPB
0XE004_0000 - OXEQ04_1FFF Reserved
OXE000_F000 - OXE003_FFFF Reserved CRC 0x4002_3000 - 0x4002_33FF
0XE000_EQ00 - OXEO00_EFFF NVIC Reserved 0x4002_2400 - 0x4002_2FFF
0XE000_3000 - OXE000_DFFF Reserved FLASH 0x4002_2000 - 0x4002_23FF
0XE000 2000 - OXEQ00 2FFF FPB Reserved 0x4002_1400 - 0x4002_1FFF
0XE000_1000 - OXE00_IFFF DWT RCC 0x4002_1000 - 0x4002_13FF
0xE000_0000 - OXE000_OFFF Reserved Reserved 0x4002_0C00 - 0x4002_OFFF

% ADC 0x4002_0800 - 0x4002_OBFF

< Reserved 0x4002_0000 - 0x4002_07FF

Reserved 2GB

PWR 0x4000_7000 - 0x4000_73FF
Reserved 0x4000_5C00 - 0x4000_6FFF
SPI 0x4000_5800 - 0x4000_5BFF
12C 0x4000_5400 - 0x4000_57FF
Reserved 0x4000_4C00 - 0x4000_53FF
0x4002_3500 - OXSFFF_FFFF Reserved UART2 0x4000_4800 - 0x4000_4BFF
0x4002_0000 - 0x4002_33FF AHB Peripheral UARTL 0x4000_4400 - 0x4000_47FF
0x4000_7400 - 0x4001_FFFF Reserved Reserved 0x4000_3C00 - 0x4000_43FF
0x4000_0000 - 0x40000_73FF APB Peripheral BEEPER 0x4000_3800 - 0x4000_3BFF
m EXTI 0x4000_3400 - 0x4000_37FF
o Reserved 0x4000_3000 - 0x4000_33FF
< WDG 0x4000_2C00 - 0x4000_2FFF
Reserved 0x4000_2800 - 0x4000_2BFF
Peripheral 0.5GB COMP 0x4000_2400 - 0x4000_27FF
GPIOB 0x4000_2000 - 0x4000_23FF
0x2000_0C00 - Ox3FFF_FFFF [ Reserved GPIOA 0x4000_1C00 - 0x4000_1FFF
0x2000_0000 - 0x2000_0BFF | SRAN N Reserved 0x4000_1800 - 0x4000_1BFF
AFIO 0x4000_1400 - 0x4000_17FF
TIM6 0x4000_1000 - 0x4000_13FF
TIML 0x4000_0C00 - 0x4000_OFFF
SRAM 0.5GB Reserved 0x4000_0800 - 0x4000_OBFF
TIM3 0x4000_0400 - 0x4000_07FF
Reserved 0x4000_0000 - 0x4000_03FF
OX1FFF_F800 - OXLFFF_FFFF Reserved
0x1FFF_F600 - OXIFFF_F7FF OptionBytes
0x1FFF_F000 - OX1FFF_F5FF Reserved
0x0800_7600 - OXLFFF_EFFF Reserved
0x0800_0000 - 0x0800_75FF FLASH CODE 0.5GB
0X0000_7600 - OXO7FF_FFFF Reserved
0x0000_0000 - 0x0000_75FF Aliased to Flash/SRAM

2.2.1 RARNEAERS

P SER 295K TR AGRINT (FLASH) , FI-FAEROR S RIRE, TUH A/ 512byte, SCRFTTHER . 75 .
Fig, BT, TR,

2.2.2 RA SRAM

Jr AR 2k 3K 7N E SRAM, 7 STOP IS ThHEAER T AT LR F R

223 REK AR HEHFNVIC)
A R IR (NVIC) AGSFIER B (1A, 7 A SE BRI AE AR o AL TR R A A PR )
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BERRAR
(oo R 1] B T T 1 4 A LA A S S TP T

16 ] B rEE M-S 16 > Cortex®-MO I HTZE)
AANA AR SE R (T 2 bt 5640

AR AE R 1 5 FH e BT AL 3

HL YR AR

B RG] A ARSI

2.3 S8 AP TR R 5 (EXT)

HRER W AR 2 20 AN A b N A kA AL TR ARG I LR o AR N2 T DS ST T B O S B
T, DAL BT R BRI ECE DLW 3 A A SRR, AT LIS A BR il . HEE A A A IR RS R
TR 7 R S Pt PU R e SR DT VA AR W1 S A TR N

2A4BTBN R G

2R IR AL Z RS BRI Pk, BFEEN A RC R4 HSI (48MHz ¢ 40MHz) , WHEBREES 40 LSI
(32KH2) .

HSI =35 a5 i £ SR DR 5h R Fi k81 (SYSCLK)

32KHZ{IE I RCAE A — e iR, i FE e B IR ML B 114 AWDG) « TIM6 (FFMliESTOP
A .

ZAT s T H T ECE AHB. APB 4R . AHB Fl1 APB [ KAIHR A 48MHz.,
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BRI
& 2-2 WHehm

Clock Tree
Legend:
HSI = High-speed internal clock signal
LSI = Low-speed internal clock signal HSI
FLASH_CLK
to Flash programming
HSI ADCIMPRES
HSI48M:/6/12/24/48 —————» ADC_1IMCLK
HS140M:/40
HSI
ADCPRE 24MHz MAX
11121132 ADC_CLK
ADCHCLKEN
3 ADC_HCLK
HCLK CPU
SYSCLK
PWR_CTRLS3.
HSISEL HSI =48M —+— prescaler AHB BUS
i2i6 SYSCLK AHB 1 peLk FeLK
HSI RC Prescaler Iy SysTick
sTicl
SYSCLK 4&“2';: 11121124 4&'\222 = 4
HSI = 40M —s—— prescaler CRC_CLK

115

APB
L__| Prescaler 48MHz MAX PCLK to

11/2/4/8/16 APB peripherals

H

If(APB Prescaler = 1) x1

TIM3_CLK
else x2 -
SYSCLK TIM1_CLK
LSIRC IWDG_CLK.
32KHz Beeper_CLK TIM1CLKSEL
LS TIM6_CLK
TIM6CLKSEL

MCOPRES LS|
MCO [e——— HSI:/2/3/4/.../15/32
LSI:/1/2/3/4/...115/32 HSI

MCO[1:0]

2.5 EAER

MFEFAEAEAiE 2% (FLASH Memory) 0x08000000 J& 5.

26HEHE TR

B VDD [Xi: HJEHAIEEN 2V~5.5V, FE A Main Regulator, 10 K4 5467 RG24 BRI .
B VDDD [Xi: HEIET 284 CPU, AHB, APB, SRAM, FLASH & K354 ¥ gy s 4t i,

PWR fENEEA SR IR H AR, =B Thae i N32G003 it NAS[F] (1) H YR = DL R AT DU FL At A4
ol E Hh IR . N32G003 32 #F RUN. STOP F1 PD #53K.,

2.7 W] 4R B R WA 0 2%

MRS T I 5T fr (PORY R Fh i (PDR) i, K40 MUBE 2 I T THEIRAS, A R0 et i 2V
B TAE; 24 Vop (KT 155E B RAE (Veorpor) B, B2 T EALIRES, WAL HINTEA B, St fh
10745 A AR AR 5 Nations Technologies Inc.

Huhbs PRINTIRI L X FEIL X AR 109 5 H R A K E
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BRI
— ANl FE RS (PVD), B AR Voo I 5 RME Vevo ELEE, 24 Vop KT 80E T R{E Vevp B 24
Hhir, WA EERR R AT UK BB E R, PVD DiRe R E@ES T . KT Veorleor A1 Vevp FIMEZS %K
4-6,

2.8 RIIFER A

N32G003 £ R G E AL s HIRHT HE AL G4 T80, 2 CPU AT EIZATH (B UNTE RN FAFR )
A A UMM DR R T8 Thke . B P i AR AR IhAE . K68 S [A)F1 AT FH A i B Y052 1) 3 % F 11K
IhFERR

N32G003 P A I DB URFALE -
W STOP X CKEM I B SCFT, U AT 3RS AT AEARTAE A =)
m PD A (VDDD #HAE(, VDD f&ff, 24 WAKEUP 10 Wi 2 NRST i)
W bAh, BATEEUT M ThRE T U LT 75— R K
& [HIKRGEh
& 5[ APB HIT AHB 2k Rl A i A5 b
€ RUN #® FECE PWR_CTRL4.STBFLH, il FLASH # NI RN

2.9 B EAE T

N32G003 % 1 MEEN 25, L ANEHER S, 1 MNEARER S, LA 1 NETIER 28A 1425
Mg IS 5 B 8%

TR T mPoEnt 4. WAER &8, FEACE I S8 MMRTIAE & I 8 1 DI R -
R 2-1 ENASIIRELLEL

FER 2R Ui &gy -2 TR TR EH TR/ LLBGEE HAMATH
AL,

TIM1 167 C 1~65536.2 [ (4L 2 B4 4 5
A
AL,

TIM3 164z MR, 1~65536.2 [A] (14T = B4 2 sl
) _EIT

TIM6 164z Ak 1~65536.2 [A] [1AT = B4 0 WA

2.9.1 FHAER R (TIM6)
HAEI A A 16 BIHHECE, JEAT LIS R G M S RE A s B
A B TR T

W 16 £z A shE R A B
W16 (AR T g (AR AT G E Y 1 %1 65536 Z A AL RED
m PRI

&

W CFF STOP BsUmefE: BJePJRECE N LSI B, FHEEFR il (BCEER] EXTIL9) Wi STOP #ixl
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BRI
2.9.2 EHERER(TIM3)

g%%ﬁ%<ﬂmnzgﬁ?UT%%:ﬁ%AE%ﬁﬁﬁﬁ\M%%A%%%%Wﬁﬁﬁﬁiﬁ&ﬁ%
P S B R I 3 BT R4
LN CEOASERESS an s C Qe S M b o S T N o S o M T N )
W16 WA AR T A (MR R BTG E Y 1 $) 65536 A [K4T R AHD
B TIM3 &% R 2 Ml
W EIE TR PWM Bl i bR, Sk AR R
W R R A A

& g

& iR HMt

L R IDCTEIN

& Gtk L
W AL AN S s
B A ER A EERAE I, DASEILE B AR [P s
B CCRRER A L AR R S
2.9.3 FHERF(TIML)

FRERER A (TIMD EZH TR E: MG ST TG TR 5 00 ke 58 B AN A4
Bt

IR E I A B AN T RS . SEIXIEAFIRI TR . 3& T B
SR E N AR 1 BT B4
16 O [ she 3t et . CGarseslim Bt s, R R R S
16 A7 AT RAE T A . (PSRBT E N 1 3 65536 2 [8] (4T = AfD
CE V- E
TIM1 £ % 5 /MilliE
4 NERIEEE, TAEBCS: PWM S . frd tess, ko Bt . f N3k
U1 A R A PR A R
Fibs TR s
fiuh g A
LD ETN
B LA
EIESERSEIPN
W BEIX R T S AR A T M
& SFFTIML, JEiE 1. 2. 3 SCRrLIhAE
W AIE NS S

B ZEN SN AEERAE I, ISCHUE N 43[R0 sl %
12145

I

il

* 6 0O 0 0

A AR AR 5 Nations Technologies Inc.
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BRI
B TIM1_CC5 HFhi a3l ka

2.9.4 RZHT 3 228 (Systick)

AR A P SRR RS, T R — AR B R R

TR F ik

& 24 CrEBE R

& CEEMBIAE

& HHHEUE O WAL — N B R G

& TG R

2.9.5 B TER#H(WDG)

SR AVISLE T T(WDG), FREE T B A asbh . B T AR B P

MWSLETTH (AWDG)

BOLETTRIET A 12 R RC R A 3 BB S, dBOL IR RC JR % 56068y, HIfE
IR R A BT DR, T T AR STOP Bk IWDG — ELMHGE, T AR 7E Bt IR IF P ) (3
GETRARES | IFEECR I 0X000 I AR 5 R, e AT LA PR -7 I AL A 4 A i RN 52 B 964 %
G5, BRI —A B I8 AR R B 0 i 4 T LA B R B 3 3
5 RLAME D FEMRE T

2.10 1°C B&#En

TAMSZI 12C S &0, ERMEZ BHIhEE, EHPTT 12C SERHE M 7. il fFsfeEn . X%
Fofr i A T A A (B S HF IMHz). 12C BEHUE 2RI, G CRC S 2L AR 46 -

12C D) E B ReffIR W
& R R AT A 1t AT R A
€ 12C F A IhRE:
® EART A
o rAEIEAE IEE T
& 12C )\ #&TRe:
® T[S FE 1 HHEAS I
® 12C B IR 7 A0EE 10 ATk, 7 Sr AR R SR Uk Y
® {E IR
PR ARSI 7 57710 A7 bbb AT SRR 5
©  SCREANTE R R
®  HRifEd (i 100 kHz);
® R (ik 400 kHz):
® B+ (F5ik IMHZ) ;
® RERE:
® Rk ARIFN A AR E
o LA dAR

*
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EIREK
® 12C LZRMTHRAE;

& GHRPRE:
o R M E R
® kb A AL S R (ACK) B %
® I BEE AL I AL dh El A5 1 S A
® AR IR B T AR 1 by R
& P e S ORISR
& MR BT RE
& ATCE N PEC(E B AL R 1 7= A sk 56
o ikt PEC H T LMEA B G — N7 itk
® I THE IR TITH) PEC HHRIE:

2.11 EARPWRKEE(UART)

N32G003 &4 =, SR T 2 AMBEH R PR #(UARTL, UART2).
UART1 M UART2 £ L SCHE I E R, ZACESHEER, B TEE R,
UART EZRHEUTR

TR T RS

CFF NRZ bzt

SCRE R XU LIAS

PR A E

S HF 8-bit 5 9-bit X i

SCHE 1-bit 5 2-bit f5° 1147

SCREREA A AR 36 o A B A A 25

HFZACPEARIEAE . WIRHHEANUUED, DU N ERARX,  mT i PR e I i il B R g i
SCREZ BTN B AR DUERR. MR ER. IR IR
8 AT K«

> RIEBIE AT

HRIETE R
B B A7 A

ISl
HE v

i 1%

Mg 7 i 1R

> REAER

F U -

I T

14145 H R A F7 PR 2 7 Nations Technologies Inc.
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EIREA
UART modes UART1 UART?
FAPBI FF SCFF
2 TS X H
FXT (AL AR) SCFF SCFF

212 BATAMREED(SPI)

SCHFE LA SPI 2 . SPI AV MR LA T [F2E . s AT 77 A5 o e O m] LB TG Bl R A
o SN MBS SR LB E I PP (SCK). iRl 2 ERCE T A L. e T2 MME, fifm—
SRR [ B 2 (R W 2 B T R A A

SPI ) Z Dy Retn -

SR LA T[] E AR

SCRE R, MBI 2 A
SCHF 8-bit B 16-bit FEmiiag 2
B ALIGFE 7T A

B B i i 2

W R A e A AT

2.13 EHAWmARHEO(GPIO)

S5 18 1N GPIO, 4342 41 (GPIOA/GPIOB) , GPIOA A 16 /N5l HHl, GPIOB & 2 M 5ljl. 44> GPIO 5
BRI AT LLUE S R B o GESREOTR) « N GRECR LRk N 508 R4 EThfesm 0 Gt
N 5 KZH GPIO 5l 5% 7 sl 8 /g L=, —281/0 51 it S e gl S A . BrEA B A
Dhiemu 146, Frf GPIO 5| JHI#S A i i K i ifIae /1

GPIO i FLRAT LU RFAIE -

W &4 GPIO AR AT DL Ho e B A R
® HINEFE

PN DA

IPANEEDA

ALl Th e

TS s, B PR E

e, B N E

B ThEE, Lo/ MR icE

THREHThEE, Lh/ FhnricE

® 6 6 6 O ¢ o

2
A
2
A

[aYay [aYay

WAL B B IE BR D RE
B A /O SCHEAME T T RE
B FTH /O SCRIRTHAERE AL RE, b HI al T BEvR ko vl TC &
& 18 % EXTI &A1 STOP iUk, Firfi 1/0 A1 H4 EXTI
€ NRST(PAQ)/PALPA2 =N 1/O 7] FHT- PD HEUMElE, 1/0 P& [ KN Lus
WSRO E T 110 E R Thh
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EREIAK
W SR GPIO BUEdlsl, B8 REE R
AN 1O 3 DALH AT AT R 4w AL, (5 1/O 3 D 2- A7 88 L A LA 32 A iiia) (16 A7 ek 8 A p T A i
I .

2.14 BB THHAS(ADC)

12 £ ADC 2 {8 FE BT ) iy AR e 3 . &F 10 ANiliE, AllE 9 MAMTAT LA E SR &4
IHIE ) A/D FEAIEIE AT AR SR AT AT . ADC B EAr i (ZEXFRIAXSTT) £ 16 Akl
PEAF A A o AT OB IO TR S\ HL IS A8 R SO s BRI I B ADC BRI IR B ) 55
KIAHTy 24MHz .

ADC F BRI T«
B 1N ADC, SCREFIRAIN, % mllE 9 ANAMEA LA PRI
B SCRF 12 LR, RESRFEIEE IMSPS.
W ADC RS N TAER B SRAEI BRI i B
€ HSI £ ADC_CLK TAERHJE, s 24M.,
€ HSI{EJy ADC_IMCLK tHIf i 8, TN HTHIS DhRE, A n 2N & % IMHz.
W SRR R AR
W YT B B T ST il
W CRF 2 PR
& RIREAR
& ELLHHR
PR A SRR 5 AN, SN A — ML 45 R FF 4% buffer
FITAT T8 T8 KA () B 7T LA 28— S 2
A DL/ Ak A R 46
ADC [ TAEHETE 2.4V 3] 5.5V Z [,
B ADC SCHFH:#1) FLEAE 0 1 VDD Z [d]

2.15 BEHLLEER(COMP)

Wik 1SRRG, AT S i s CELBER T 1 51 20 1/0 b, T IAE R R A0 H, 7ERAL
FEfiln A nT LLS R B I 38 1K PWM 4 H G- 712 B J) 3 e e i o

LS B TR T

& TfFHiJk 24~55V

— ANV ) EL A B8, S5 1E 3 14\ L (500mV~VDD-200mV ) 25 2% £ [ (300/200/100mV/0mV)
SCREIEE N

G AR AT R A

BARCE R E L. (K, . &

oA 2 SR nT 4 H 320 1/O o 1 Blfid A e N 48, T334, OCREF_CLR 4, RIZEHAF, =i
iy N\ BE ] 3k 1/0 i

A A RS, AESUE TS DL F R R AL A R

L JEE 2R R JEE JER 2N 2

16/45 A AR AR 5 Nations Technologies Inc.
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* ¢ O

*

BRI
YFEHRE (Blanking) , FIHCE =4 Blanking f ¥ FaE
CINIW= a7 iR NN
EINA RS AR EWNN

I C B I R RAE AR

2.16 N33 (BEEPER)
BEEPER MU R AMAIHE, T LA/ R 5 S M A R 58 1T P b i B R e

2.17 EHRITRREIHHEEIT(CRC)

£/ CRC16 TIfig, ¥ ILARKK(CRC) T H M IC AR B € I A 2 TIAG 24— CRC M AR A%
IR, 25T CRC B T3k Ke A i i 11— otk

CRC M Z U R -

*
*
*

CRC16: LIzl X1+X15+X2+X0
CRC16 it& W a]: 14> AHB N4t & (HCLK)
TERTUR T HEA G T &

2.18 ME—iR&F5]5(UID)

N32G003 F517 i N B A A A I ME— %45 7 515, 43 7128 96 4571 UID(Unique device ID)F1 128 £ ff]
UCID(Unique Customer ID), XM 785 A7 UTE N g2 I R G BL B B, ENra & s B
] B gmE, FRARIEXT N32G003 R FIMTE — A ds il 2 AEATAT I 0 T #R 2 ME— 1%, FH P BLF R 7 B AR 13 &
A PLE CPU B SWD #2203 HL, Arl 45 5

UID & 96 £, JH HIRMONESI S SN sts, e 5 NAFIS, R IbrfE— bl S8 HE 4 1
B PR AR N A A7 i 2 3 (0 2 A

UCID Jy 128 fir, 43 [E RAHEAR FFF 015 52 S, B At P B 7 B AR A 15
2.19 H47 SWD i 0 (SWD)
Pk ARM 1] SWD #2111,

17145 A AR AR 5 Nations Technologies Inc.
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3AHERER
3.1.1 QFN20

S
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3-1 N32G003 % %] QFN20 5 i) #ri

NRST/PAO
UART2_RX/I2C_SDA/TIM1_CH3/TIM3_CHL/TIM1_BKIN/WKUPO/AINO/PAL
UARTI1_TX/UART2_TX/12C_SCL/TIM1_CH3N/TIM3_CH2/WKUP1/AIN1/PA2
VSs

SWDIO/UART2_TX/12C_SDA/SPI_NSS/TIM1_CH4/COMP_OUT/PA8

PBO/COMP_INP/AIN7/EVENT_OUT/BEEPN/TIM1_CH1/SPI_MISO/UART1_TX

x
o
H
P
o
<
2
@
o
=
T
@
=
I
O,
o
=
IS
o
3
w
o
=
IS
==}
z
g
s
B4
o
=
o
o
3
o
o

mbwr\)»—\.

[a)
o
>

]
<
S
=
I
o
o
2
IS
o
T
o
32
2
I
3
I
o
®
=
E
=
[32)
z
o
o
2
IS
3
z
o
2
%
&
~
b
o
<
S

PA12/AIN4/UARTL_RX/TIM1_CH4/TIM3_CH2/TIM3_CHL/TIM1_CH2N/TIM1_CH2

PA14/AIN6/BEEP/SPI_SCK/UART1_TX/TIM1_ETR/TIM1_CH4/TIM3_CH2/TIM3_CH1/TIM1_CH2

PAL0/AIN3/TIM1_CH4/TIM3_CH2/TIM3_CH1/TIM1_CH3N/TIM1_CH3

QFN20

12C_SCL/TIM1_CH3N/EVENT_OUT/COMP_INM/PA4

0
<
2
=
Z
o
=
(e}
Q
S
4
<
z
S
I
O
o
=
E
=
X
o
o
2
E
<
[a)
7]
(&)
o

TIM1_CH1/TIM1_CHIN/TIM1_CH3/TIM3_CH1/TIM3_CH2/TIM1_CH4/PA11l

15[ ]
4[]
13
12[]
1]

PAQ/TIM3_ETR/TIM1_BKIN/I2C_SCL/UART2_TX/SWCLK/UART2_RX
PA7/UART2_RX/TIM1_CH4/TIM3_CH2/TIM3_CH1/TIM1_CH3/TIM1_CH2/SPI_MISO
PAG/TIM3_ETR/TIM1_CH4/TIM3_CH2/TIM3_CHL/TIM1_CH2N/TIM1_CH1/SPI_MOSI
PA15/TIM1_CH4/TIM3_CH2/TIM3_CHL/TIM1_ETR/TIM1_CH2/SPI_SCK
PAI3/AIN5/TIM3_CH2/TIM3_CH1/TIM1_CH4/TIM1_CH2N/TIM1_CHIN/MCO

3.1.2 TSSOP20

18 /45
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BEREAK
Kl 3-2 N32G003 % %1 TSSOP20 5l i 43 1

TIM1_CH2/TIM3_CH1/TIM3_CH2/TIM1_CH4/TIM1_ETR/UART1_TX/SPI_SCK/BEEP/AIN6/PA14 1 . 20 I:l PA12/AIN4/UART1_RX/TIM1_CH4/TIM3_CH2/TIM3_CH1/TIM1_CH2N/TIM1_CH2

UARTI_TX/SPI_MISO/TIM1_CH1/BEEPN/EVENT_OUT/AIN7/COMP_INP/PBO :l PAL0/AIN3/TIM1_CH4/TIM3_CH2/TIM3_CH1/TIM1_CH3N/TIM1_CH3

~
i
©

w
N
)

UART1_RX/SPI_MOSI/TIM1_CH4/TIM3_ETR/EVENT_OUT/AIN8/COMP_INM/PB1 :l PAY/TIM3_ETR/TIM1_BKIN/I2C_SCL/UART2_TX/SWCLK/UART2_RX

NRST/PAD

~
-
]

[ ] PAT/UART2_RX/TIM1_CH4/TIM3_CH2/TIM3_CHL/TIM1_CH3/TIM1_CH2/SPI_MISO

UART2_RX/I2C_SDA/TIM1_CH3/TIM3_CHL/TIM1_BKIN/WKUPO/AINO/PAL[__|5 16 ] PAG/TIM3_ETRITIM1_CH4/TIM3_CH2/TIM3_CHL/TIM1_CH2N/TIM1_CH1/SPI_MOSI
UARTL_TX/UART2_TX/12C_SCL/TIM1_CH3N/TIM3_CH2/WKUP1/AIN1/PA2 : 6 15 E PA15/TIM1_CH4/TIM3_CH2/TIM3_CH1/TIM1_ETR/TIM1_CH2/SPI_SCK
vss[_|7 14[ ] PAI3/AINS/TIM3_CH2/TIM3_CHL/TIML_CHA/TIM1_CH2N/TIML_CHIN/MCO
SWDIO/UART2_TX/I2C_SDA/SPI_NSS/TIM1_CH4/COMP_OUT/PA8 |8 13[ ] PALU/TIML_CH4/TIM3_CH2/TIM3_CHL/TIM1_CH3/TIM1_CHIN/TIM1_CH1
vop[_|9 12| ]PA4/COMP_INM/EVENT_OUT/TIM1_CH3N/I2C_SCL
UARTL_RX/SPI_NSS/TIM1_CH3N/TIM3_CH1/TIM3_CH2/TIM1_CH4/PA3 : 10 11 E PA5/COMP_INP/AIN2/TIM1_CHIN/TIM1_BKIN/12C_SDA
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o
W

TSSOP20
QFN20

Pin name(function after reset)

Type®

1/0 structure®

Alternate functions

RAThRE

AIEThEE

PAl4

1/0

TC

TIML_CH2
TIM3_CH1
TIM3_CH2
TIM1_CH4
TIM1_ETR
UARTL_TX
SPI_SCK
BEEP

AING

PBO

1/0

TC

UARTL_TX
SPI_MISO
TIM1_CH1

BEEPN

EVENT OUT

COMP_INP

AIN7

PB1

1/0

TC

UARTL_RX
SPI_MOSI
TIM1_CH4
TIM3_ETR

EVENT OUT

COMP_INM

AINS

NRST/PAO®

1/10

RST/TC

Can be configured as an NR

ST pin or a normal 10 pin

PAl

1/0

TC

UART2_RX
12C_SDA
TIM1_CH3
TIM3_CH1
TIM1_BKIN
WKUPO

AINO

PA2

1/0

TC

UARTL_TX
UART2_TX
12C_SCL
TIM1_CH3N
TIM3_CH2
WKUP1

AIN1

VSS

Power g

round

PAB®
(SWDIO)

1/0

TC

SWDIO
UART2_TX
12C_SDA
SPI_NSS
TIML_CH4
COMP_OUT

VDD

Power s

upply

10 | 7

PA3

1/0

TC

UART1_RX
SPI_NSS
TIM1_CH3N
TIM3_CH1
TIM3_CH2
TIML CH4

11 | 8

PAS5

110

TC

12C_SDA
TIM1_BKIN
TIM1 _CHIN

COMP_INP

AIN2

12 | 9

PA4

110

TC

12C_SCL
TIML_CH3N
EVENT OUT

COMP_INM

13 | 10

PAl1l

110

TC

TIM1_CH1
TIM1_CHIN
TIM1_CH3

TIM3_CH1
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TIM3_CH2
TIM1_CH4

14

11

PA13

110

TC

MCO
TIM1_CHIN
TIM1_CH2N

TIM1_CH4
TIM3_CH1
TIM3_CH2

AINS

15

12

PA15

110

TC

SPI_SCK
TIM1_CH2
TIML_ETR
TIM3_CH1
TIM3_CH2
TIML CH4

16

13

PAG

1/0

TC

SPI_MOSI
TIM1_CH1
TIM1_CH2N
TIM3_CH1
TIM3_CH2
TIML_CH4
TIM3_ETR

17

14

PAT

1/0

TC

SPI_MISO

TIM1_CH2
TIM1_CH3
TIM3_CH1
TIM3_CH2
TIML_CH4
UART2_RX

18

15

PA9®
(SWCLK)

1/0

TC

SWCLK
UART2_TX
12C_SCL
TIM1_BKIN
TIM3_ETR
UART2_RX®

19

16

PA10

1/0

TC

TIM1_CH3
TIM1_CH3N
TIM3_CH1
TIM3_CH2
TIM1_CH4

AIN3

20

17

PA12

1/0

TC

TIM1_CH2
TIM1_CH2N
TIM3_CH1
TIM3_CH2
TIM1_CH4
UART1 RX

AIN4

|= A, O= #H, S= B, HZ= EZH
TC: #r/BV O, RST: #HRA (4 |1 i FH TR ] B A7 5] T

RN FIRR N J s R ZYFERTF I » MO T [ 9L B M I A (PMODE[1:0]=2"b11) ,fAH LL T ILINIA 17

=
B PAQEHN T 7T &y EEEGPIO ZENRST 5/ 4
B B, IR G BRI 5ISWD, SWD 5/ It B FHmA 1726 F# FE2C:

® PA9: SWCLK & Fom A\ FAfi

®  PA8: SWDIO & Fh A _L Azl
AR H AL FFPAS K AUART2_RX
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BRI
4 HESFHE
4.1 PR

BrRARREA U, BT BRI DL Vss T3k iE

4.1.1 B/PRIBREE

G AR, 724 =2 LS 100060107 B 7E SFHEIRIE Ta=25C FHATIOMIR, F7AT ik PR (e 1
R ABR SR . ke o P AN B 12 26 75 5 R
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*£ 41 HIERE

s HiR B/ME RAHE L 174
Vop - Vss A1 3 4t F FE (W op) @ -0.3 5.5 v
Vin FERNOFNFE 5] _E A4 i E Vss-0.3 Vop +0.3
| AVoDx | NG A RN - 50 .
| Vssx- Vss| ANFEEHL G| B2 (R R 22 - 50
VespHem) ESDi# HELBCH B (A AR ) % I.554.3.9%1

1. BT B R (Voo) it (Vss) 51 BIA TG 2 E B B4R e v N I e R 48 b
* 42 WA

Fias] Eiip BAEO BT
Ivob 223 Vop FELIR 2R A e FELIR (L N HE )@ 200
lvss 221 Vs 25 (1) A2 B VAT (U HY E I O 200
| AT B VOFN T 1 51 I I A4 ) v LR 16 A
° PR ORI 31 1L 0t e 16
NRST5| Bl FIE N B 0/-5
linaeing@ — -
A 51 AN /5

1. FTA R HE (Vo) FIHL(Vss) 5| AR 2SRRI AME R VTS N It R & L.
2. RIAFENHERES TSR ERRERIERE. S5F5$4.3.167.
* 4-3 BERET

=) 3% B8 L: ¥4
Tste il Al ¥ -40 ~ + 150 C
T K2 125 T
4.3 TAEXAF
4.3.1 BEHTIEXH
* 44 B TAERAT
ine) 2 A R/ME BKE L XA
frcLk PN B AHBIR B 5% 0 48 MHz
frcLk B APBIR A % 0 48
PRtk TAE o 2 55 \%
Vop 181 FH ADCIR ARADL 38 7 CAE i e 2.4 5.5 \%
{5 FH COMP I BEALLE 43 T AR HiJE 2.4 5.5 \%
Ta PR R IRAT -40 105 C
IE R R Ja SRRRAT -40 125 C

4.3.2 L MEEN R T/EEM

TRB%G HISECRIRIER 4-450 RIS IR TR
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BRI
R 45 LN RN ) AR A
ine] SH %1 B/ME BAE L:¥a
. Voo b FHd 3 MOZEIVop 20 0 us/\V
P Voo T B3 MVopF|0 50 0 us/V

4.3.3 PYHRE LN E Y42 i AR A 1
FRAGHEAISERKIER 4-45 B IAETEE A Voofit & RIS .
K 4-6 PN RRSE TR L R AR

i ZH ¥ Jid Min Typ Max L
Rising PVD[3:0]=0 1.68 1.88 2.08
Falling PVD[3:0]=0 1.58 1.78 | 1.98
Rising PVD[3:0]=1 1.88 2.08 | 228
Falling PVD[3:0]=1 1.78 198 | 218
Rising PVD[3:0]=2 2.08 228 | 2.48
Falling PVD[3:0]=2 1.98 2.18 2.38
Rising PVD[3:0]=3 2.28 2.48 2.68
Falling PVD[3:0]=3 2.18 238 | 258
Rising PVD[3:0]=4 2.48 2.68 | 2.88
Falling PVD[3:0]=4 2.38 2.58 2.78
Rising PVD[3:0]=5 2.68 2.88 3.08
Falling PVD[3:0]=5 2.58 278 | 2.98
Rising PVD[3:0]=6 2.86 3.08 33
Falling PVD[3:0]=6 2.76 298 |32
Rising PVD[3:0]=7 3.06 328 |35
Falling PVD[3:0]=7 2.96 318 |34
VpvD — \V/
Rising PVD[3:0]=8 3.26 3.48 3.7
Falling PVD[3:0]=8 3.16 338 |36
Rising PVD[3:0]=9 3.46 368 |39
Falling PVD[3:0]=9 3.36 3.58 338
Rising PVD[3:0]=10 3.66 388 |41
Falling PVD[3:0]=10 3.56 3.78 4
Rising PVD[3:0]=11 3.82 408 | 434
Falling PVD[3:0]=11 3.72 3.98 | 4.24
Rising PVD[3:0]=12 4.02 428 | 454
Falling PVD[3:0]=12 3.92 418 | 4.44
Rising PVD[3:0]=13 4.22 448 | 474
Falling PVD[3:0]=13 412 438 | 464
Rising PVD[3:0]=14 4.42 468 | 4.94
Falling PVD[3:0]=14 4.32 458 | 4.84
Rising PVD[3:0]=15 4.62 488 | 5.14
Falling PVD[3:0]=15 452 478 | 5.04
VevonstD | PVDIRJH - 80 100 125 mv
VLVR Rising LVR[3:0]=0 1.68 1.88 2.08 \%
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Falling LVR[3:0]=0 158 178 | 198
Rising LVR[3:0]=1 1.88 208 | 228
Falling LVR[3:0]=1 178 198 | 218
Rising LVR[3:0]=2 2.08 228 | 248
Falling LVR[3:0]=2 1.98 218 | 238
Rising LVR[3:0]=3 228 248 | 268
Falling LVR[3:0]=3 2.18 238 | 258
Rising LVR[3:0]=4 2.48 268 | 2.88
Falling LVR[3:0]=4 238 258 | 278
Rising LVR[3:0]=5 268 288 | 3.08
Falling LVR[3:0]=5 2.58 278 | 2.98
Rising LVR[3:0]=6 2.86 308 |33
Falling LVR[3:0]=6 2.76 298 | 32
Rising LVR[3:0]=7 3.06 328 | 35
Falling LVR[3:0]=7 2.96 318 | 34
Rising LVR[3:0]=8 3.26 348 | 37
Falling LVR[3:0]=8 3.16 338 | 36
Rising LVR[3:0]=9 3.46 368 | 39
Falling LVR[3:0]=9 3.36 358 | 38
Rising LVR[3:0]=10 3.66 388 | 41
Falling LVR[3:0]=10 356 378 |4
Rising LVR[3:0]=11 3.82 408 | 434
Falling LVR[3:0]=11 3.72 398 | 4.24
Rising LVR[3:0]=12 4.02 428 | 454
Falling LVR[3:0]=12 3.92 418 | 444
Rising LVR[3:0]=13 4.2 448 | 474
Falling LVR[3:0]=13 4.1 433 | 4.64
Rising LVR[3:0]=14 4.42 468 | 494
Falling LVR[3:0]=14 432 458 | 484
Rising LVR[3:0]=15 462 48 | 514
Falling LVR[3:0]=15 452 478 | 5.04
Vivrhyst® LVRIR i - 80 100 125 mV
VPOR/PDR VDD | H/ T AL R E - - 1.53 - \%
Trstrempo®) | R ALHFEEI [A] - - 150 us
1 HBOHRIE, AEAT IR
434 RENSERE
TRPEHNSHCR KR 4-45 RIS T FIVoofit B R IS .
* 47 NERZEBE
e ¥ *A R/ME HRUfE 2PN By
VRERINT B SR T -40C< Ta< +105C - 1.21 - \%
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4351 BKHIRHEFE
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B A RSMRERAE T O HPIRES,  BRAESRI U .
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B RS TN E (R XA SEL W B I PP LS 2 5 T RE) .
B CYIFEAME: fecik = froike
TNRAEBNSE, RKIEL 4-4 5| HWFAELRE N VDD T R4
% 4-8 IBATHLA T IS AR RE, B A FRACHD AN R IN A B AT

Vb 8, Vss(TC71%K) -

HAREO

/e e 21 %M froLk TA=105C FApL
48MHz 4.92
AR 40MHz 4.03
{EREFTA Sk 24MHz 3.0

| AT Y 8MHz 2.01 A

PP B HLAL 48MHz 4.0 m

P B 40MHz 33
R A FTA S 24MHz 251
8MHz 1.8

1. HEFEMRGAE, AfEER Pk,
4352 HAIRFIHFE
MCU &b F ik T
B AR /O SR TH AR, FFIERS]— A FRS P E—Vop B Vss(TE 13) .
B AR T ORHPIRES, BRAERR U .
n gﬁﬁﬁﬁ%a@iﬁ le B 1) 2E 2] Freik TR (0~24MHz Iy 0 NEF5 A, 24~48MHz A 1 515
)
B RS TIIDIREITE (s XA SE A W B PRS2 S BT E).
B UJFEAMRIN: feok= fuciks » fapceik = freik/2 o
NRAEBKSE, RKIEE 4-4 5| HFAELREE N VDD i E R4
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R 49 BATHGUT IR AL R AE, Bl AL BRACHS N BB N A rhiz AT

HWRIED
5 f X - X
e U s otk W | s | TR
48MHz 491 3.99
AT R 40MHz 4.02 3.28
Iop I 7 HL 7 P 408 v S s 2AMHz 208 249 mA
8MHz 1.94 1.74
1. MBUERAETA=25C. Voo=3.3VH RS 3.
4.35.3 {RINFEHFIEFE
ol il 28 Ab 1 R B S5 4
B A MOS] AL T AR, FEERER— RS P E—VopaVss(TE 71 3K)
B AWML T R APIRAS, BRIAERRA U o
K 4-10 {5 kA E A T 1 L TR S R
BRIEFO BAEO
’5 e 21 %AF BAr
Vpp=3.3V
" = LSI=32KHz, HCLK %], 3KB SRAM{# .
lop_stop STOPHE L T I HL VAL e, FATGPIORA RS, 75 (7 R 2 HA
Iop_po PDAE T I LI P DhREA G, SCRF2EX 1O R 0.5 - pA
1. WEMEEKRE R Ta=25C FllE 2],
4.3.6 PIERETEPIRRFIE
TR AE H R S BRI IE E FE E R R AR 440N E 153,
4361 BEEKNIB(HSI)RCIRT L
F 4-11 HSI ¥Ry 245 E0O
=) S8 %1 B/ME | BEME | BKE BAr
. sz HSI=48M, VDD=3.3V, Ta=25C, &#ij5| 47.52® 48 48.480 MHz
e > HSI=40M, VDD=3.3V, Ta=25C, K5 | 39.60 40 404® | MHz
DuCymsy | =t - 45 - 55 %
VDD=3.3V, Ta=-40~105C, i&i& -2 - 2.7 %
ACChsi HSIHE % 2 ff)I5 =@ | VDD=3.3V, Ta=-20~85°C, imi¥ -1.5 - 2.7 %
VDD=3.3V, Ta=0~70C, 5% -1 - 2 %
tsu(usi) HSI¥R % %5 5 /B[] - 2 i, 7 us
Ipp(Hst) HSIHRZ 2% DA - - 250 400 nA
1. Vop=3.3V, Ta=-40~105C, F&IE4:5I00H .
2. HVCHHEIE, A4,
3. APRUHEREE, RAOSEIEEERLI . AREEE RAT R 2 R Y 41 %
4, FRMECTEIEEARE M, Bk ARSI, AL R TIR.
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EREA
4.3.6.2 fREAI(LSI)RCHRF#

F 4-12 LS| PRI A HFFIHEQ

7S S %14 B/ME BRIE BKE B:<X (7o
25°C & #E, VDD = 3.3V 31 32 33 KHz
fLsi@ i R AR VDD =2V ~ 3.6V
Ta=-40 ~ 105°C 26 32 38 KHz
tsuwsy @ | LSHRE 285 s [A] - - 30 80 us
loowsy @ | LSRG 28 Th#E - - 0.3 - pA

1. Vob=3.3V, Ta=-40~105C, FRAE4RHITLIH
2. HWIHRIE, AIEAEFH IR,
4.3.7 MRTHFEAE e R A ]
2 A4-20%1) H P NG N () S AE — DS A8MMHZ 2R G I Bl B 45 380 o Mt P {5l PR F) R Y4 224 i 0 B AR BT 5
B (FiaE A R RCIR Y 4%
JITA I T2 A5 FH PR AN B B R 7 S 36 4-4R) 2RI A5 51
* 4-13 {CTHFERL K ER I [8)

ine) ¥ HRUE LA
twustor® AT 1A A 22 us
twurp" A A o R 560 us

1. WERPERA [A] (900 A MR R AF T 46 22 P R B — 2R 4R 2

4.3.8 FLASHTEfER4RFME

BRAERERIULEE, AT AR SERTETA = -40~105°C 133,
K 4-14 NAFAE TR

/e e 21 %M BAMEO | BEBEO | BEKXEO | B
teroG 32157 1) G AR IS 1] Ta =-40~105°C B} 175 . us
terase TU(B127F T ) BRI 8] | Ta =-40~105C B} 297 . ms

‘ Ta =-40~105°C; BOOT UNLOCK B} 706 . ms

tve B PR BRI )
Ta =-40~105°C; BOOT LOCK . 132.8 . ms
AR, fuck=48MHz, Vbp=3.3V - 2 2.4 mA
. B, fuck=48MHz, Vop=3.3V - - 1.2 mA

Ioo it e IR

B, fuck=48MHz, Vpp=3.3V - - 0.6 mA
P/ B, Vop=3.3~3.6V - - 150 A

1 W8 RIE, AR PR,
% A-15 [NAFAFf A 75 i AN RA7 IR

] ¥ #1 B/MEO HBfr
Nenp FEfn (i 5 IRED) TA = -40~105<C; 100 Tk
trer R RATIHIR Ta=105C, 1000/k#EEOY 5 10 i

1 BRI, AEE PN,
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ERREA
4.3.9 4N R CME (B AEUR M)
%TEAKE%WﬁﬁaxLw,ﬁ%%i%w%ﬁ&,m%ﬁﬁﬁ@ﬁ%ﬁ&%%ﬁ%%%@@@ﬁﬁ%
P fE o
B HLECHR(ESD)
B FELCFRL (— AN TE A Bk R TR B — R0 5 — A 67 AR Bk v e o 280 B4 5 o 1) BT AT 51 B
% 4-16 ESD $it

=] S %4 Syt BXED i:NjvA
. o Ta=+25 T,
Vesprewy | 1 LB HLER (N AAARR) #4-MIL-STD-883K Method 3015.9| 2 4000
Y,
‘ . Ta=+25 T,
Veesorcony | 9 FUBCL FUFE (78 LB U 74 ESDA/JEDEC JS-002-2018 | Il 1000

1 ERRENNRGS RANE, AR Rl
BARY(LY)
N VHEREBIERE, B BT EAMYER A A
W BRGS0 i
m 7ERANMA FH AT E /OS] N H
AR T A EIAIJESD78E4E B FL R AR bR o

B 417 BASKBURE

Fea=] Z¥ % eyl
LU RN ERIES Ta=+105 T, FFE&JESD7SERRHE 125A
4.3.101/O¥% O 4544
T8 3\ M e

FRAERERIUEE, TRIVE NS ECR IR 4-4AFNES R FTA 105 #8225 CMOSFITTL.
% 4-18 110 i

=) ZH VDD V- 16 B/ME BRKE HApr
° - - 0.3%/DD
Vie PN R N 3.3 - : -
: ~ - 0.2%vDD
> i 0.7*/DD . v
ViH NG P TR 3.3 ) o
2 i 0.8x/DD
Vhys e 2 R | 93302 - 0.1/DD v
BN TR FIRIH 5/3.3/2 . ] .
Iikg(2) )
AL 5/3.3/2 ] .
5 High driving Imin=16mA VDD.08

low driving Imin=8mA

33 High driving Imin=8mA 24 )
VoH it v ST FL ) low driving Imin=4mA ) \
2 High dI:I\{Ing Imln_:4mA VDD-0.45
low driving Imin=2mA
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BEREIR
5 High driving Imin=16mA ) 0.7
low driving Imin=8mA )
33 High driving Imin=8mA i 045
VoL i R P F R ) low driving Imin=4mA '
2 High driving Imin=4mA i 0.4
low driving Imin=2mA )
Reu 9.1 5 A 21332 ' 20 100 ko
Reo 55 T B >/3:312 ] 20 100 ko
Cio VOB I 2 5/3.3/2 - - 10 oF
1. FEEHfh R 2T IS PR R . R AEINRARAE, A4 iR
2. UNRAEAHAR S| A S L RE, R IR AT R T R K.
B Nar A TR AR
ERARdrE AU, SECEE ISR EMEE B R AR 4-4 AN ES ).
*4-19 N AT A
%4 Rise/Fall Time (ns) Propagation Delay (ns)
VDD Drivin Slew Rate i
J CLoading( Min Typ Max Min Typ Max
Strength Control pf)
25 2.56 3.68 6.01 3.96 5.87 9.57
Slow
(SR=1) 50 4.76 6.87 11.3 5.01 7.32 118
Low 100 9.24 12.2 21.9 7.46 10.7 17.1
(DR=1) 25 2.4 3.47 5.71 3.34 5 8.18
Fast
(SR=0) 50 4.66 6.72 11.1 456 6.69 10.9
100 9.19 13.3 21.8 7.02 10.1 16.2
5V(4.5~5.5)
25 1.59 2.28 3.6 3.56 5.33 8.8
Slow
(SR=1) 50 2.54 3.65 5.96 4.16 6.17 10.1
High 100 4.7 6.83 11.2 5.22 7.64 12.3
(DR=0) 25 1.32 1.89 3.05 3 457 7.58
Fast
(SR=0) 50 2.38 3.44 5.65 3.54 5.3 8.7
100 4.63 6.66 11 457 6.72 10.8
25 3.32 5.02 9.31 4.74 7.32 13.6
Slow
(SR=1) 50 6.06 9.23 174 6.27 9.57 17.7
Low 100 11.7 17.9 33.6 9.31 14 25.8
(DR=1) 25 3.06 4.67 8.79 417 6.52 12.2
Fast
(SR=0) 50 5.91 9.02 17 5.69 8.75 16.2
100 11.7 17.8 335 8.73 13.2 24.3
3.3V(2.7~3.6)
25 2.08 3.16 5.84 3.93 6.12 11.4
Slow
(SR=1) 50 3.34 5.05 9.27 4.72 7.3 13.6
High 100 5.97 9.16 17.2 6.25 9.54 17.6
(DR=0) 25 1.75 2.66 4.91 341 541 10.2
Fast
(SR=0) 50 3 4.62 8.67 4.16 6.51 12.2
100 5.87 8.92 16.8 5.66 8.72 16.2
25 6.08 10.2 18.1 8.41 145 26.6
(Ss’gf:"‘{) 50 11 18.4 32.9 11 18.9 345
1.8V(1.62~2) (I;givl) 100 21 35 64 16.3 27.6 495
Fast 25 5.58 9.34 16.7 7.38 12.8 237
(SR=0) 50 10.6 17.7 32.3 9.98 17.2 31.6
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100 20.8 346 63.5 15.2 25.9 437

25 3.77 6.37 11.4 7.05 12.2 22.5

(Ssg{":"‘{) 50 6.11 10.3 18.2 8.42 14.5 26.6

High 100 10.9 18.3 327 11.4 18.9 345
(DR=0) 25 3.24 5.49 9.8 6.14 107 20

he0) 50 561 | 94 | 165 | 741 | 129 | 238

100 10.6 17.6 32 10 17.2 316

90%V1

10%V1

cocccccccns

tf

4.3.11NRST 3| i
NRST 5| i P9 565 s b7 FELBH, BR ARSIV, SECRF AR E B R AR 44 4R =15 3,
2% 4-20 NRST 3| B4

Kl 4-5 i N SR e X

tr

90%V1

10%V1

50%V1

tdr

50%V1

ines 28 VDD %M B/ME HRUE BAE [
Vienrsn® | NRSTHi AR HL P HL T 2V~5.5V - - - 0.3vDD v
Vinrsny® | NRSTHiI 15 HLSF HLUE 2V~55V - 0.75vDD - -
NRST it % 45 fish & 2% B %]
Vhys(NRST) P 2V~5.5V - 115 220 315 mV
High driving
Imin=16mA
5V . - - 0.7
low driving
Imin=8mA
High driving
Imin=8mA
(€] i aE 8 - -
VOL(NRST) NRSTEHJIEEI'TE& EEq: EE}:T: 3.3V low drIVIng 0.45
Imin=4mA
High driving
Imin=4mA
2V L - - 0.4
low driving
Imin=2mA v
High driving
Imin=16mA
5V L. VDD-0.8 - -
low driving
Imin=8mA
High driving
Imin=8mA
(6] iy H ey EE ST EE - ;
VOH(NRST) NRSTEHJ IIIH =] EE:F EE}ZT: 3.3V low driving 2.4
Imin=4mA
High driving
Imin=4mA
2V L VDD-0.45 - -
low driving
Imin=2mA
Reu 55 LA R HL @ 2V~55V - 30 60 70 kQ
s e 2V - - - 100
Venrsn® | NRSTHi A B ki ns
3V~3.6V - - - 100
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45V~5.5V - - - 50
AY - 650 - -
Vienrsmy® | NRSTHEA A3 ik 3v~3.6V - 300 - - ns
45V~5.5V - 200 - -

1. HBHRE, A4 R,
2. R HEERT A EIER BB — AN AT RHPMOSTE L. X MPMOSTH 1 HLBEAR /M#) 15 10%) -
K 4-6 FLH NRST 5] {4

VDD

External reset circuit®

Internal reset

Filter f—

1 SRS T Ik A A
2. P SURIENRST S| I L B IR TSR Vieoursm WL R 5 IMCUA A B2
4.3.12TIME B 2 4¢

B B2 B RIE
*£ 4-21 TIMxOy

piias sH %1 B/ME BoAE BApr
2 s - 1 - trimxcLk
EH FE]|H
treS(TlM) e vt ]j fTIMXCLK= 48MHz 20.8 - ns
L% CHAR 5 e 341 S0 Aoz - . fwcwd? | MHz
fexr®@ ¢ CHAIER: AR frimxcLk= 48MHz 0 24 MHz
Restim SE N 28 R - 16 Bits
P T R, 166 01 - - 0o8% et
BRI ERET, 1647 TS e
tcounTer i e frimeeLk= 48MHz | 0.0208 1365 us
o - - - - 65536x65536 tTIMxCLK
tmax_counT BOKATRER) T frimxcLk= 48MHz - 89.478 S
1.  x®[>N1. 3. 6.
2. TIMLACH1~CH4, TIM3ACH1~CH2 , TIM6/i& H
4.3.13 IWDGH&
# 4-22 \WDG Fie KA /N AL R (LSI = 32KHZ)
] B/MED BAEO N
BrHl | IWDG_PREDIV.PD[2:0] IWDG_RELV.REL[11:0]=0 IWDG_RELV.REL[11:0]=0xFFF AL
/4 000 0.125 512
/8 001 0.25 1024 ms
/16 010 0.5 2048
33/45

A AR AR 5 Nations Technologies Inc.

Huhbs PRINTIRI L X FEIL X AR 109 5 H R A K E
FHiE: +86-755-86309900 f5EL: +86-755-86169100

HE4: info@nationstech.com EEZw: 518057



Nation &

www.nationstech.com

ERRAK
/132 011 1 4096
164 100 2 8192
/128 101 4 16384
1256 11x 8 32768

1 WBHRIE, AR PR,

4.3.141

BRARRE S BT

N32G003 7=/ 12C 22 O RF & britE 12C JEAE MY, 1A 40 R R
BN, RS AT VDD 2[5 PMOS %

2CE: 4%k
S IR

SR, fecLk RN Voo fEHL A& 3R 4-4 AN &5 3.

SDA Al SCL A& “H JH A 51, 4k
EWORM, (BRAFAES

12C # R LR 2R, A RNt 2 H DhEE 5| JEI(SDA F1 SCL)RFIFEETERE, 2 WA 4.3.10 1.
F 4-23 12C FEOEE

o TR, Pl P+, .
ﬁ":‘f %%ﬁ =] =] =] = = =) ﬁﬁ
N N 7/ SN 7/ N
fscL 12CHE 4R 0 100 0 400 0 1000 KHz
th(sTA) FF a6 26 AF LR RN ] () 4.0 0.6 - 0.26 us
twscLy) SCLA B I ] @) 4.7 1.3 - 05 us
twscLH) SCLA & v I 1] ) 4.0 0.6 - 0.26 us
tsu(sTa) HE PTG L A @) 4.7 - 0.6 - 0.26 - us
thspa) SDAKHE LR FFIN (8] - 34 - 0.9 - 0.4 us
tsu(spa) SDAZ 3B [E] () 250 100 - 50 ns
:“SDA) SDAFISCL _F-FHi [ia)@ - 1000 | 20+0.1Cb | 300 - 120 ns
r(SCL)
:f(SDA’ SDAFISCL T [ 8] @ - 300 | 20+0.1Cb | 300 - 120 ns
f(SCL)
tsu(sT0) 15 125 A S ) ) 4.0 0.6 - 0.26 us
1% 1E At 28 TT 48 S - 1A I )
tw(sTo:STA) (2575 ) @ 4.7 1.3 - 0.5 us
Cbh T MR T RO - 400 400 - 200 pf
T AN R A 5 A AL

t 0 35 0 35 0 35
* A 2 Bk 5 ns
tusoa) i o 3.45 0.9 - 0.45 m
tv (AcK) A RIS [ () 3.45 0.9 - 0.45 us

1. HEWIHRIE, ATEEFEH .

2. NIEFFRAERE I 12C BIBRHR, feok UAURT 2MHz. ik B HGERE R 12C HI8 KR, feok BATKT 4MHz.
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4-7 12C LSS0 AN H g O
VDD VDD
@ @)
4.7KQ g4.7KQ
100Q "
I2C Bus 1 SDA
W scL
®)
100Q
Repeated Start
Start Condition ’?vndltlon
soA /(T
- [T
y )< = > Start Condition
S . ] /) 4
tf(;D’A;‘— —> < lspa) »i—ia—tsy(sDA) A S < =\_
tusoia) tthA) ‘ R tw(sTa:sTO)
th(sTA) twsckry < > _>t_a<_ Stop Condition
SCL > V(ACK)
U L . /
YA A A Y A e A
tw(sckL) —i tisci)—p} it— —p-i-a—tyscr) % T
—1/fyy > 9 th clock
1% clock cycle
1. &SR ET0.3Vop0.7Vob.
2. by BHFEAE AR T I2CE D EE .
3. FHPHEHGR T SRR AR, WTUANERSETHEE, F58REE.

4.3.15SPI1E: D&t

BrAERE UL, SPI ZHUR S FIFAERRFE, ook SN Voo BEHLHLEFF &R 4-4 (AR 2].

B St N 2 DhRE ST IEI(SPI Y NSS. SCLK. MOSI. MISO)RIERETERS, 2 WA 4.3.10 7.
* 4-24 SPI $51k

/e S5 A B/ME BRE L:=F(vA
fscik B 3 12
SPII 4t i 2% MH
Uteiserry e M - 12 i
trscLitfscLi) SPI o T AR RS [R] | fhZH % : C = 30pF - 15 ns
DuCy(SCLK) | SPIAA A4l 5 25 Ll SPIMBE 30 70 %
tsupnss) @ NSS#E 7 [ AR Apck - ns
thnss)® NSSTRFEHT [H] AR 2tpcik - ns
(1)
bu(scLi) L SCLK /= AN i [a] A treLk treLk + 2 ns
twscky®
tsugm)® o A 5 -
- e N - ns
tsu(SI)(l) A 5 -
tv ) B HE i NIRRT (] ES Y 5 - ns
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BRI
tn(sn® M 4 -
taso) M@ HG A H U 1] B ) A 0 3tpcik ns
taisso) @ R 2 1B [E] MAE 2 10 ns
tuso)® MRS (R IAIR 2 J5) - 5
R A R [ ns
oy ne R (AL 2 ) i 5
thso)® MAE (R 2 J5) 15 -
Fm o ORI R) ns
ooy . EHR(ERIB 2 IF) 2 ;
B RAE, AEAEP R .
T/ ME R 7R IR B 155N 8], S5 KA R IE B3RS 20 1 f KR 1]
e/ IME RN K P H PR e /N TR, e KA R R B 26 B T v BELAS () B KB ] o
K 4-8 SPI# /7B — MHREFI CLKPHA=0
CLKPHA=0
NSS input \ Y, A
/ [
: tunss) | tesoLr) N /7 | th(nss) II
< 5 > g < >
| ' ' [ |
[
CLKPOL=0 ! A tuscuen | I : | |
I twscLky) | T
| s I | |
I taso) | I tyso) I thso) | M Lais(so)
) | v(SO), F(SCLK)
!4_1 ': D 1 Mtear D¢
T
MISO output | : MSB out ><i Bit 6~1 out// LSB out >7
tSU II
= ,
T
MOSI input M I MSBin !r>< Bit 6~1 Ir'(/ >< LSB in
|
le thes) ;i
4-9 SPI P — MEEFI CLKPHA=1®
CLKPHA=1
NSS input \ /) /I
: tunss) 1€ CE > // | M i
I | I I
CLKPOL=0 | A : |
! | twscikh) B |
I I twseky I I :|
| ) | | g |
[
CLKPOL=1 | | | I W tseui | t
I taso) :: o , I,[h(S : ! | tyscLr) I tisso)
I: ) / \ |
MISO output >< : | MSB out >Q "Bt 6-1 out >< LSB out >—
tusy 11 thsy
-« > —> //
7
vostimut [N wesin ) mievin™ X s XN

. ME A BE TCMOSHLF: 0.3V #10.7Vop.
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4-10 SPI I J B — FEAREAW

NSS input ///

| |
CLKPHA=0 :/(—\m
CLKPOL=0

|

| |
CLKPHA=0 '
CLKPOL=1 |
CLKPHA=1
CLKPOL=0

|

CLKPHA=1 | tyseLk)
CLKPOL=1 | oo
i | WSCLRA) | | TSCLK)

I |
su(MI) : : ¢ :
[ | I‘ wisCLKL)y |
MISO input /////////// : MSB in : !r>< //Bit6~1in : >< LSB in XEHHHHH
P —— '
thowry | , :
' ze |
MOSI output >< MSB out | >G Bit 6~1 out | !r>< LSB out ><
|
> o>
tumo) thvo)

1. &S K ETCMOSHF: 0.3Voof10.7Vop.
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BrARE R U], NRSECRERT AR 4-4 FFAFRIABERE . fucud IR AN Voo i R ERS 3]

VERE: R L BT — Kt

% 4-25 ADC it
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ine] ¥ %4 B/ME HAIE BAME | AL
Vpp® At A L 2.4 33 5.5 \Y,
VRer+ EZ#EH Ik Vb \Y,
fanc ADCH} £ i % - 24 MHz
158 PRI 0.03 1 Msps
Vam TR R 0 Vrers
Rain® A A BHPT Z AR
Rapc® ADCHii X\ HiFH Vop =3.0v - 1500 Q
Capc® PR B IR FL A - 26 pF
SNDR BN 2 B Vbp =3.3v - 58.5 dB
Ts(l) PRI - 8 1ffanc
tSTAB(l) RS 32 - Ufapc
tCONV(l) Fe At Iw) 12 1/fapc
lapc ADCI1 HLIfLIH #E - 1.67 mA

1 W8t RE, AR P,

A1 K Ran A

Ts

Ramv <

—R
fapc X Capc X In(2N+2) ~ "APC

FIR AKX (AKX DT REBRRISMRIT, R IRZEA LUNT 174 LSB. Horh N=12(F0R 12 A2 73 #8%).

# 4-26 ADC KL} RjO

SR Rin (kQ) B/NKEERHE (ns)
1 500
1.2 583
2 833
36 1250
_ 8.26 2333
12-bit
10 3000
18 5000
26.9 7583
35.9 10000
61.9 15833
1. HBEHRIE, AEA RN,
F* 4-27 ADC FEFE — AR AR 14O
%o BH kA JuEIfE BocE® | B
EG W iR 2 Vrer+ = 3.3V, Ta=25<C, samplerate = +2 45 LSB
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EO s iRz

ED Wy gettirz

EL MU Eetkirz

ENOB HRAL

1IMSPS, Vin=0.05Vop ~ 0.95Vbp

.5 2.0

.6 1.5

+.5 2.5

9.4 - Bits

1. ADC fE5RIFENBTRAIRR: 7 B G E AR AT bRk B 51 BN R A R, RO IR 2 2 B AR ) —
AR 51 AL IEAEBEAT AR R BE o U W] R A S AV N FRUIRL OB AE RN S LI L, (ST S 3t a]) 39—~
R AR

2. HEFFETERRAE, AEAE R,

4-11 {§i[f] ADC M E4E K

Ran @
ML

AINx

Sample and hold ADC
converter

RADC(I)

v

Parasitic
capacitance

I}
l L]
Cpami\ic VT 1L+10A]
:I: 0.6V

ML 12 bits

T l converter
1
I (N}

Canc

1.  HKRans RaocHCapcHIFE, SWFE 4-25.

2. CparasiticZ/~PCB( 5 1R MIPCBA & it s A o) 5 1R 4% _E 1328 - (R LI TpF) . B K i Cparasitic BUE B R R FL e RS B,
R B IR I Maoc .

4.3.17 L3R (COMP) R K ¥

BRARRE U], SHRMAMER 4-4 FIFMFRABERE . frou AT Voo L HL AL R EAS 2

* 4-28 COMP ik

s S8 1 2\ L i} = ZN LA
" IR 2.4 - 55
Vop B Few——
PR 2.4 - 55 \%
VIN 0 - VDD
\% il N\ HL R S
N i e VIN - 100mV/200mV/300mV 500 - VDD-200 mVv
IR - - 5
tstart® | ELISERS S B LI [A] s ™ §
7 AR A : : 15 "
Propagation delay for T R - 304 -
ta 200mV step with 100mV - ns
overdrive LIHE 3 268 .
VIN - + +5
VIN - 100mV - 20 50
V LL B A i mvV
OFFSET RN R IR 2 VIN - 200mV i 20 50
VIN - 300mV - 20 50
No hysteresis - 0 -
Low hysteresis - 10 -
\% St A mv
hys IR L Medium hysteresis - 20 -
High hysteresis - 30 40
Static - - 50
Ioo LB MR IEd st | With SOkHz 100 hA
mV overdrive - - 50
square signal
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Static

- 500
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mV overdrive
square signal

- 500

1.

A BOTHORIE,  ANEA il
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- £0.35%45"
) e /
U WU/
m Yy —
1 ]
- + - Lt
= ¥ E=— o
] ]
I ”:l . —
(LB LD
[F] [
] L K
o—
o1
1Log STMBOLS | MIN. | NOM. | MAX.
-+ A |o70[0.75]0.80
=+ A1 | 0.00 | 0.02 | 0.05
| A3 0.203 REF.
| b 0.15 | 0.20 [ 0.25
L & D 3.00 BSC
| E 3.00 BSC
\ - 0.40 BSC
w K 020 — -
z E2  |1.60 [1.65 | 1.70
2 D2 1.60 | 1.65 | 1.70
13 L [0.30] 040|050
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5.2 TSSOP20

& 5-2 TSOP20 335 R ~f

D
20 1" N S
FE searme =]
f'“'\ T . PLAME
L 10 ;
FiN e j
oemecaion DO HHHHHEEHE ﬁ‘ .
[ A
(= [ amlc | Al
I W@%@” b
Lkl
b "
millimeters inches!"
Symbol
Min. Typ. Max. Min. Typ. Max.
A - - 1.200 - - 0.0472
Al 0.050 - 0.150 0.0020 - 0.0059
A2 0.800 1.000 1.050 0.0315 0.03%4 0.0413
b 0.190 - 0.300 0.0075 - 0.0118
c 0.090 - 0.200 0.0035 - 0.0079
D@ 6.400 6.500 6.600 0.2520 0.2559 0.2598
E 6.200 6.400 6.600 0.2441 0.2520 0.2598
E1 4.300 4.400 4.500 0.1693 0.1732 0.1772
e - 0.650 - - 0.0256 -
L 0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 - 1.000 - - 0.0394 -
K 0° - 8° 0° - 8°
aaa - - 0.100 - - 0.0039
1. Vaiues in Inches are converted from mm and rounded to four decimal digits.
2. Dimension "D" does not include mold flash, protrusions or gate burrs. Mold flash, protrusions or gate burrs
shall not exceed 0.15mm per side.
3. Dimension "E1" does not include Interiead Flash or protrusions. Interlead Flash or protrusions shall not
exceed 0.25mm per side. o
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A THT.

[ B A 777 i 2 AR Ge B e 2 o ) B T ORI AR T MGR B ORAIE, A AR BN AR R BB EA =
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X T ESCRE AN S AR B . BURZ ORIE, BFEREA R T & AP 45 Fldd AR AL fRAE
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