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N32G033xx BHEF M

N32G033&FIKH 32 bit ARM Cortex-MOW%, BE LIEEM64MHz, TREFLASH#ATIES, £
% 1%564KB Flash, 6KB SRAM, K &1/ 12bit IMsps ADC, 3B ESHBIFSEHARE, 1N EHEER
2. 1MNTC, ABBEAMEIZTIM, £ERK3*UART. 2*12C. 2*SPISEEH: O, 3@IEDMA.,

REERFIE

® ¥ CPU
— 32 1. ARM Cortex-MO N #%, B J& HIfE {145 4
— B F50 64MHz
o TFfEd
— ik 64KByte 4 Main Flash, 10 /3B E RE, 10 4R R
— % 6KByte /i 4 SRAM, STOP fa{ T i {f£F
o RIFEEH
— Run #:: fird 4 nr e B
— Stop #xX: TIM6. IWDG. UART3. COMP AIfii & T{E, SRAM H4E{-+E, FTf 10 IRELRFF
® ffpp
— HSI_64M: WfiE# RC OSC 64MHz

— LSI: W#EFKE#E RC OSC 32KHz
— SCFF L BRI Eh T, RTECE Y SYSCLK. HSIL LSI B &
o Kfr
— SCFE AR A
— IFEIEA. R
o EffEO
— 3 UART #H, AR TLAEHAR IS AMbps, SCREFAREN. 2@ AR BT, i
485 155X, UARTS3 37 FHC TR fig
— 2/ SPI M, Ee KR TAR# A ik 16MHz
— 2 12C #, HEFIL IMHz, MR
® 1 MEl DMA 58, SR 3 dliE, @E L& B i R AT A
o IR
— FF 2 IS BRIk
— FF 32 ML BB IR
o EMEN
— 14> 12bits IMsps 3% ADC, £k 11 ANFMH0 e v g N @ &
— 3B E B E BN, WEMWE 1.8V,1/2 VDDA,1/4 VDDA, W& K 32 £ ] g fEH 25 ik
— IAEEEILLELES, A B 256 4% n] i LR i
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— XFFWHEENTC
— WSS RS

— WA R 2 (PVD)
® BB 29 MIFEHTIRER GPIOs.
o ENTHHE
— 1 A~ 16bit mPUE R THEES, SRR A LLEL, A T NMOIRIEE, Hod 4 AN I8 SO 8 B B AR
PWM %t

— 17/ 16bit @A BRI TH A, 4 DMSLEIE, SCRENIE IR LR PWM fr
— 17/ 32bit @A eI TH A, 3 AMMOLEIE, SCRE NI IR/ LR IPWM
— 14> 32bit FEfil e I TR, SRR TR R

— 1x 24bit SysTick

— 1x 14bit Sh57F 14 ( IWDG)

o ZmEHTN
— SCFF SWD 7EZR AL
— ¥ ¥F UART Bootloader
o iRk

— XFERY (WRP)

— ML (RDP) 252% (LO/L1/L2)
® 96 fir UID % 128 fir UCID
o T{EKM

— TAEHETEH: 2.0V~5.5V

— TARRETEHE: -40°C~105°C
o i

— QFN32(5 x 5mm)

— QFN32-1 (4 x 4mm)

— LQFP32

— QFN20

— QFN20-1

— UFQFPN20

— TSSOP20
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2 ¥ - -1 111 OO 7
2.1 BEFEBE TN oottt sttt 7
e X T OO 7
B T /NG W X OO OO 7
222 HRATUSRAM .ottt 7
223 REMEER A EHERIZEINVIC) oottt 8
T s L e e (=g I ) OO 8
24 BB ZRGE ottt 8
2.5 JEBIETN oottt 9
2.6 EHLTTZR ettt 9
27 ATGRFRE R REIIRR oo 10
2.8 ARIIEBIE IR oottt 10
2.9 BLEETFMEIETEIUDMA) oottt ettt 10
200 BB B FITE T I oo 10
2000 FIERTBR(TIML) oot 11
2002 GEFERTER(TIMI) oottt bbb 11
2003 GEFERTER(TIMA) oottt 12
2104 FEARTERFER(TIME) oot 12
2105 RGITIETERT BR(SYSUCK) ovvvvereeveereeseie et see ettt 13
2106 BT TERTZEWDG) .ottt 13
R L 07 = 2 - OO 13
212 B REIDULR BEUARTY) oottt s 14
203 HATARBEIETT(SPI) oottt 15
I O ) L N g e S (C1=] (@) OO 16
215 B EL T EE AL (ADC) oot 17
206 I LI RR(COMPY .ottt s st en s 17
217 FBETBERZEOPAMP).......ooeveeeeeeeevee ettt ettt 18
208 L A AR (TS) ettt e 18
219 HDIVAISQRT oottt een e 18
220 MEBEETEHI G (UID) oottt 19
221 HATSWDTHIR T (SWD)....ooiiiiiiiieisie e 19
3 BIBIESURITEIR ..ot 20
3.1 B R TR T L oottt 20
TN T T 10 = <O O OO 20
312 QFNB2/QFNB2-L oot 21
3013 QFN20 oot 22
314 QFN20-L oo sttt 23
315 UFQFPN20 ..o s bbb bbb 24
316 TSSOP20 ...eeoeoeeeeeeeveeeeee e sees s st 25
32 GBI FHIE X oot 26
A HAREME oo 31
4.1 DU ZEAE <ot et 31
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O i = 4= TP TR TR OO 31
105 T IR oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt 31
A6 B T oo e et ettt ettt ettt ettt ettt ettt naeee 32
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42 EAy Im== gy N 5= | AT T TSSOSOV OP SRR 33
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T B -1 == 2 oSO STTTTRPTTN 34
e S = k= e i< B 55 < OO RTTN 34
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A.3.8  FLASH IR A o oottt ettt ettt et e ettt ettt ee et et 38
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A.3.15 P TTREIE oottt ettt ettt e et et ettt ettt ettt ettt ettt ettt ettt ee et 44
4316 120 B L ADC)HL B E oo 47
43107 HEBEYE (VREFP) FLUB B oo ettt ettt et ettt et s et en e eeee 49
4318  IBHETHREZOPAMP)HL B oot 50
4319 EUEER(COMP)HL B H oot 51
4320 T R (TS oottt ettt ettt e ettt ettt ettt es e et e e ee et ee et e enns 51
LS -2 2 TSR 53
5.1 LQFPB2. ...ttt ettt ettt et ettt et n et 53
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K 4-8 BATHEUF IR B RTEFE, R AR FRARAD A PO T I AF H B AT oo 36
4.9 AR B FRTERE, B A ERARRS AN I N AE HIZE AT (TA=25°C VoD=5.0V) oo, 37
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F 4-11 STOPHLZ N AT HL AT FE(TAT259C VDDT3.3V) oottt 37
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B 18 T AT B oottt ettt ettt ettt ettt er et en et en et erns 38
B A-1T N AEAFE % T A B AR AE TP oottt ettt et ee et en et e et et ee s et e et en et en s e es e s eneeeae 39
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2 422 HA G| I OB T L ATTRETTE®D oottt ettt ettt et e et es e en e en e 41
2 A 2B N RS T G| A .ottt ettt ettt ettt e et e e et e ettt e ettt er et en et en et enns 41
B2 A28 TIMIXEEE <ottt ettt ettt ettt ettt ettt ettt ettt er et en et en e enns 42
# 4-25 IWDG it KA /N T ETE AL A (LS = 32KHZ) 1ottt 42
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BT RN s GO 50
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K 3-2 N32G033 £ #JQFN32/QFN32-15| FAIZ3 AT o
Bl 3-3 N32G033 FRFMQFN20F| JHI 73 A1 .o
Bl 3-4 N32G033 R FIQFN20-L 5 HIZF A .o
K] 3-5 N32G033 R HIUFQFPN20 5] I 730 oo
] 3-6 N32G033 R 5 TSSOP20 5] JHI A3 AT oo
A-1 Gl BT ZEAE oo
A2 FIHEINELIE oot
A-3 FEFLTTZE oot
A-8 FEIRTEFET T TTZE oo
4-5 BN A TEETE TE S oo
4-6 FEBLHINRST BRI oo
4-7 1PCIA RAZ IR TE AN B IR D o,

5 4-8 SPITFFPIE — MAEACPHA=0

K 4-9 SPIBTFE — MAERFICPHAZLO e

& 4-10 SPI P — @

R RRRRRRRRRRRE

RS
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1 FaEEHN

N32G033 Z 71| fuidz ] 9% 7 5% 32 £7 ARM Cortex®MO0 W%, i TAE 341 64MHz, £ /%514 64KB 1k
Flash, fx Kk 6KBSRAM; P&/ Ei# AHB Sk, 1 /MEREAMELE APB MR 2RAEFE, % SCRF 29 /Nl
10, RAETFEMEAERE D, A4 14 12 47 IMspsADC, £ 30 11 MRk N liE, 3 Bz
B HOEE RN, 1A R e, 4 BR AN TIM, 08 32 MBI S IRk ss, S0 32 fr B 5 7F
e, ARt P EemEa 0, B 34 UART. 24N 12C. 24> SPI,

N32G033 Z 517/ i alf2 e TAET-40CT £+105T KR VERE, ftHdEE 2.0V £ 5.5V, 7 STOP IiE
X, FFAMRINFERN R ER . 1ZARFP= R i ok 32 A F & 7.

1-1 25 H TIZ AR5 5= i S R AE .
1-1 N32G033 R AIHERE

! I

! |

Flash | SwW :

Flash i conrol [ > : !
|

N | System Bus ! Cortex-M0 :

z Fmax:64MHz Core :

= : .

SRAM 3 ' l
M O |

NVIC !

] I !

= : |

______________________

ADC

M DMA

GPIO

UART1
COMP

AHB Bus Matrix

A

SPI2

il

HDIV

o
5
>

SPI1

SQRT | — 2C2

TIM6

12C1
AHB2APB
System Bus2

a~
=
=

TIM3
EXTI

APB Max:32MHz

TIM1
UART3
TIM4
UART2
IWDG
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1.1 288F—%

£ 1-1 N32G033 RAE IR E

e 2 N32G033K8 | N32G033K8 | N32G033K8 | N32G033F8 | N32G033F8 | N32G033F8 | N32G033F8
=Y L7 Q7 Q7-1 Q7 Q7-1 S7 u7
Flash (KB) 64 64 64 64 64 64 64
SRAM (KB) 6 6 6 6 6 6 6
CPUMIZR ARM Cortex-M0 @64MHz
TARIRES 2.0~5.5V/-40~105°C
[ 1
16473H 1
B H
i 32438 1
H
E¥N 1
SPI 2
bR
12C 2
BN
UART 3
GPIO 27 29 29 19 19 17 17
DMA 1x 3 Channel
12bit ADC 1x 1x 11Channel | 1x 11Channel | 1x 9Channel | 1x 9Channel 1x 1x 7Channel
10Channel 9Channel
COMP 1
OPA 3 3 3 2 2 1 1
LR BE Y (RDP/WRP)
4y QFN32(5x5m QFN32-1 i
ESp] LQFP32 m) (4xamm) QFN20 QFN20-1 TSSOP20 UFQFPN20
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2 IheefEifr
2.1 BB A%

N32G033 R 44k T e — ik AZNARM Cortex®-MOAL P 25

22 FFHERS

N32G033 R 51| e &k A INAE (Flash) f7fifas. R AIUSRAM, FE 2-1 47 fifgs bk it
2-1 f7hitae st

0xE010_0000 - OXFFFF_FFFF Reserved
Vendor Specific 511MB Reserved 0x4002 8400 - OXSFFF FFFF
HDIV 0x4002 8000 - 0x4002 83FF
Reserved 0x4002 3400 - 0x4002 7FFF
GPIO 0x4002 3000 - 0x4002 33FF
Reserved 0x4002 2400 - 0x4002 2FFF
Cortex-MO Peripheral 1MB FLASH 0x4002 2000 - 0x4002 23FF
OxEOOF_F000 - OXEOOF_FFFF ROM Table Reserved 0x4002 1C00 - 0x4002 1FFF
- - Reserved 0x4002 1800 - 0x4002 1BFF
0xE000_FO00 - OxEOOF_EFFF Reserved m Reserved 0x4002 1400 - 0x4002 17FF
0xE000_E000 - OXEO00_EFFF NVIC/SCS T RCC 0x4002 1000 - 0x4002 13FF
0XE000_3000 - OXEO00_DFFF Reserved < Reserved OX4002 0C00 - DX4002 OFFF
0xE000_2000 - OXEQ00_2FFF BPU ADC 0x4002 0800 - 0x4002 0BFF
0xE000_1000 - OXEO00_1FFF DWT SQRT 0x4002 0400 - 0x4002 07FF
0xE000_0000 - OxE000_OFFF Reserved DMA 0x4002 0000 - 0x4002 03FF
Reserved 0x4001 8000 - 0x4001 FFFF

Reserved 2GB
Reserved 0x4001 4800 - 0x4001 7FFF
SPI2 0x4001 4400 - 0x4001 47FF
Reserved 0x4001 3C00 - 0x4001 43FF
UARTL 0x4001 3800 - 0x4001 3BFF
TIM4 0x4001 3400 - 0x4001 37FF
Reserved 0x4001 3000 - 0x4001 33FF
0x4002_8400 - Ox5FFF_FFFF Reserved TIML 0x4001 2C00 - 0X4001 2FFF
0x4002_0000 - 0x4002_83FF AHB Peripheral ] 0x4001 2400 - 0x4001 2BFF
0x4001_4800 - 0x4001_FFFF Reserved SPIL 0x4001 2000 - 0x4001 23FF
0x4000_0000 - 0x4001_47FF APB Peripheral REseved 0x4001 0800 - 0x4001 1FFF
EXTI 0x4001 0400 - 0x4001 O7FF
Reserved 0x4000 7400 - 0x4001 03FF
PWR 0x4000 7000 - 0x4000 73FF
Reserved 0x4000 5C00 - 0x4000 6FFF
Peripheral 0.5GB 12C2 0x4000 5800 - 0x4000 SBFF
0x2004_0000 - Ox3FFF_FFFF Reserved Relszt::rjEd g::gzg Z(‘ﬁ){:} l:]:(:)%l:] 273'::
o UART3 0x4000 4800 - 0x4000 4BFF
0x2000_0000 - 0x2000_3FFF SRAM % UART2 000 4400 . X000 4TFE
Reserved 0x4000 3400 - 0x4000 43FF
IWDG 0x4000 3000 - 0x4000 33FF
SRAM 0.5GB Reserved 0x4000 2800 - 0x4000 2FFF
OX1FFF_F800 - OXLFFF_FFFF Reserved comp 0x4000.2400 - 0x4000 277
OXIFFF_F600 - OX1FFF_F7FF OptionBytes R:z::ed g;‘g‘gg jz%“ozxx:‘;"o‘;ii
Ox1FFF_3000 - Ox1FFF_FBFF Reserved R %4000 1800 - 0X4000 1BFF
Ox1FFF_0CO00 - Ox1FFF_2FFF Reserved Reserved 0X4000 1400 - 0X4000 17FF
0x1FFF_0000 - Ox1FFF_OBFF SystemMeeTory TIMG %4000 1000 - 0x4000 13FF
0x0801_0000 - Ox1FFE_FFFF Reserv

0x0800_0000 - 0x0800_FFFF Main FLASH CODE 0.5GB :zzng g:iggg zgéf g:fﬁff ;;:
0x0001_0000 - Ox07FF_FFFF _ Reservgd TIM3 X400 0400 - 0X4000 0TFF
0x0000_0000 - 0x0000_FFFF g;;i:;d&gnhfoa'r;;éa:% Reserved 0x4000 0000 - 0x4000 03FF

2.2.1 ARG

Fr AR 64K 7 R AN (Main Flash) , HI TR A E MR, UL K/ 512byte, 4. T
BER. 75 P, R TR,

222 A SRAM
Fr IR Z 5 6K F I B SRAM, [ 7 STOP (% JERi =t F ol LU0 .
7164

E R ABAE R AT NSING TECHNOLOGIES INC.

Hohk: PRYITTRE L X i Ib X 5% 1095 [F R BEAR K E
Hiif: +86-755-86309900 f#: +86-755-86169100
3k https://www.nsingtech.com Hi%i: 518057




A
V) EIRER

www.hsingtech.com

223 BRERRERFEERZRNNVIC)

B R P T HEs (NVIC) AALEESHAZ AR LB AIE, 7T DASZHURAE IR fA v W A B v 2 Ak 22 e 51
Ry T 1R T B T 2 1 4 B G N A S S P IR

B 21 ATBRRCRNEE (M 6 > Cortex®-MO I HHITZL)
4T gmAEI L e (M T 2 L it 40

RRSHE IR 1 57 5 A o T A 2

LR B

RGP A A AR K SE B

AR DL 50 0 o T SR R R ) R T B D E

239 R W/ HI 2R (EXTI)

PR WA A RS 11 A A WA A R ARSI L o R 2R A N 2 T DU M R D A B
T, PR BTHA . R RIS A XA 3 Ml A SRR, R DS A Bk . HEE A AR IR RIS L
Wrig sk, wEE AR A AR RS, TERR PR .

AP R G

PAEIROEZ R L PR BE, BAEN I EE RC R4 HSI_64M, N EBIGEEI2H LSI (32KHZ)

AT T HCE AHB ISR FMLIE APB X1, AHB i =% E 64MHz, APB [ Eii
J& 32MHz, & 2-2 i B E E .,
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Clock Tree
HSI
Legend: P FLASH_CLK
HSI = High-speed internal clock signal 8 to Flash programming
LSI = Low-speed internal clock signal
HSI 1
164 ADC_1MCLK
L | -
HSI
ADCHPRE
[214]-++132 ADC_CLK
SCLKSW
HCLK CPU
AHB BUS
HSI RC rescaler
64MHz FCLK
11/2 SYSCLK Pr’:;;'ler HCLK -
64MHz 64MHz 118 SysTick
LSl MAX 11/2/4/8/16 MAX
HCLK to
AHB peripherals
APB
Prescaler 32MHz MAX PCLK to
APB peripheral
111214/8/16 peripherals
TIM1/3/4_CLK
LSIRC SYSCLK
30KHz IWDG_CLK TIMXCLKSEL
LSI TIM6_CLK
TIM6CLKSEL
MCOPRES HSI PeLK
Lsl UART3_CLK
MCO L[} MCOPRES SYSCLK
Lsl UART3CLKSEL
MCO

2.5 BEE

fEE SN, LB BOOTO 5| IANEI 745 BOOT FLE (USER3) Kik#RAr &AL 1 )8 stk
I\ FE 7 INTET7EAE 2% (FLASH Memory) 23

B\ RS (System Memory) J& 5

AP SRAM JE 5

JE B INEAE 7 (Bootloader) £/ T- R Gifr it ¥ , 7T LLid@E UARTL X FLASH Memory/SRAM [X I8t 47
Yife. BOOT jaahffi H EAknT 2 . (CN_UG_N32G033 Series BOOT User Guide.pdf) -

2.6 Bt R

B VDD Xik: HEHATEEN 2.0V~5.5V, FE N Main Regulator, 10 K40 E A7 R AERIERIN .
B VVDDD [Xi#: HEiHTi#5 A CPU, AHB, APB, SRAM, FLASH 2 k35 4> ¥ a5 d M1t i .
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PWR {E NS S RS AR E, R ETh a2 48] N32G033 ik A AN A 1 H JsASE = DL & w] Pt oAt =2
o P R . N32G033 3 HF RUN A1 STOP #:(.

2.7 V] 42 FE R IS 088

WHREERK 1 LB A7 (POR) A B {7 (PDR) FL I, IX AR 3 FRER UG 28 b T TARIRTS, TRAE R e il 2.0V
I TAE; 24 VDD AR T BE I B (Veorpor) I, BLAME T EALIRES,  T0ASL EHI AT R AL HL B -

SAF IR A T AR R IR (PVD), EMAL Voo BEHIF SR Vevo HUEL 2 Voo 18T B8R T IRE
Vevp WA i, AL BERE P n] DUS VB 55 5. PVD hRER ZHd AP P e

KT Veorleor 1 Vevp HIES %R 4-6.

2.8 R IhFEIE

N32G033 7E R4 ALl IRAT T R AL A Tz 7. 2 CPU ANHREISATIN (BIINTESF RS S AE )
"] LAEH] STOP (R DAEAE 3R 1544 TIFE -

N32G033 fIk D FERE AR «
B STOP s  CRER/ I BB OCH, A 28 AT AR DA AL O
B, BT DR T LU PR 5k R BRI

& [EACRG b

& CH] APB Al AHB Sk bR AAE P (1 S50

2.9 HEF#EHRFI(DMA)

1A RIGHIER] DMA 56188, SCHF 31> DMAGEIE, 7T LVEBIAEAR BIAAEAS . SN BIAE A 25 A7
ar PIAMB AR DMA SRS SCRIMB T XA B, G 1 P a4 dm 2R S8 i X 25 RIS 28
DRl T

FEANEE A LTI RIAELE DMA TRIZHE, RN AT DA Forid A B Nl IE o FE I B i B A s TE 1Y
PRI . AR Ut AT H ARtk .

DMA TJULH T-f4h%: SPI. 12C. UART. TIMx (& Al HBEAER S .

2.10 ERBRAETTH

N32G033 S hfiR % 1 AN mddshilE it 2. 2 M@ ER 28, L ANEAER &, DLE 1/NE T E R 2580 14
ARG E I A o

TR T B AR e 85 8 2 SATEA E N 88 1T fe -
F 21 SENH AL

SE A% THARAEER | SRR | BAHARK R/ L EE LR i)
CINEN
TIM1 164z I 1~65536. [1] {1 5 B4 47 #
CEEY
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ik,
TIM3 164z M, 1~65536.2 [A] [FAT B 4 4 WA
AN
Mk,
TIM4 321 M, 1~65536.2 [A] (14T 5 B4 3 WA
ENAN
TIM6 320 EH 1~65536.2 [A] (14T S B 4L 0 wWha
2.10.1 B B 2 (TIML)

FREHER S (TIMD EEA TN 6 SMAE AT DRSS ke 8 BN A i
Bt

I E I A EUE AN R IhRE . BEIXAE ANRIRI E ) Re . & T Bl
T 20 I 1) R B T e AL
R DASEZIE S an e E S e 15 /N1 o i/ G ) S o O o I U 7 ')
16 AL Al gmAEFl o iids . (M3 ARE L B A 1 3] 65536 < [A] AERAED
Al YR TR .
TIML £ % 7 {“ilIE,
7ANLBOEIE (CHL/2/3/4/5/6/7) , TARREA . PWM itk Hth thas, Sk U
AANHFOEIE (CHL/2/3/4) , TAERERA: FAIR.
W F AR = A T/ DMA:
TR,
i A
i NA 3R
e
MEE TN
W R B AT AR AN H
BT TIML, JEIE 1. 2. 3. 4 SCERThAE

* 6 6 0 0

W AE NS S i

B ZAER BN IRERTE RS, DASIIUE AR 1 [ D e

B TIM1_CC5 H T b asif e

B TIML (1iEIE 1/2/3/4/5/6/7 L} TRGO {55 Al i’k ADC.

B (GER) gmigdier . FFIaEss T el T e 77 6L

B BRGSO T =AM

2.10.23@ FH B B 88 (TIM3)

HWHENS (TIM3) FEHTLI TG MRAME ST WS (¥ ko 58 BRI AR i H %

11/64

E R ABAE R AT NSING TECHNOLOGIES INC.

Mk ZRYNTT G L X sl Ak X 5 R 1095 B R B AR K E
Hiif: +86-755-86309900 f#: +86-755-86169100
3k https://www.nsingtech.com Hi%i: 518057



>

 EIREA

/)

www.hsingtech.com

5

1 FH € I 2 1 ZE D Re AL

IR DATS EIESE = € SN QTR 51 [ i G 1 A o N 1 o B A o O
B 16 AR AR T Aids . (PR ECATACE v 1 31 65536 - [A) AT S8
B TIM3 &£ 3CH 4 MdiE

B EETEREL PWM I S bess. skl . SN 3R
B AR AR A ET/DMA:

L SRR

& il HF

L I PNE

L R ThERq

A I AR e e ) A

EANE N BN IERAE — S, LASEI e I 38 00 [0 B B

WE QR wmigdssc. HTIBESEAT SIS e 77 hr
BRI O T = A L

SRR N B LA A R B 5 .

2.10.37 @ B #3(TIM4)
Eﬁ%ﬁ%(TWM)IE%?uT%é:ﬁﬁkﬁ%ﬁﬁ#ﬁ\W%ﬁA%%%%WﬁEﬂFE%&&%

4

P 5 I ) T B RE A4 -
B 32 A EFREEGT A . CATSERLE B R R RO .
W16 (A AR TR . (PR ECTTCE 1 B 65536 IRl AT R ED
B TIM4 £ 3CHF 3 MdEiE
B EIE ARG PWM St fth b, Skt . SR
BN R AR A R BT/DMA:
L LT X
& iR HMF
L RPN EN
L O ] Edq
W ] AN SR e g
B ZAER BN IERTE S, DA A 0 [ D el
B MR (GERD , Bef+fS, CCWICW 4afidasE: . FTIBERISAT YU AE T ie # 7 fir
N R RABIRAR O HT A R AL
B SRRk A A R S .
2.10.4E A ERFE3(TIMS)
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B E I B —AS 32 AT

HAE R BRI E TR T

32 fir [ BN A ) B

16 A7 AT gmAR T A0 (M3 R TG E Jy 1 31 65536  [H] (4T = AED

FEAE T AR

& T

B SRR STOP #Esefie: I BhEACE 9 LSIINF, mlk Sl (B3] EXTI9) Ml STOP X

2.10.5 RGi kT & 2 B 3% (Systick)

AR T SC R A R, AT R — AR B T S

B T

& 24 fr HE RS

& EEMEIAE

& CUEREUE N O RS — AN R i R SR T

& AGRRE R

2.10.6F [ 1€ it 3% (WDG)

SRS THI(IWDG), $RAE T 5% A e . NI AR B T 1 R
BSIE T (IWDG)

ST TN T > 14 A7 RS THEER A — A 3 LI ias,  FSL A HRTE RC PR 45850, RIAE
TR AR AR E &L, AT TARAE STOP K3, IWDG — ELHRuE, W RATERE I A A IS (7
BRET IS WFETH SR THECE 0x000 I A2 A7, ] BUM 78 N AR e AL ) i AL A R
gt B> B HE I 8% 9 BT P S (R I B o i B T ) DARE B R A B SR B T4
LA DR B 7] i o

2.11 12C B&EEn

R % 2 MISLR) 12C S4B N, EIRMIEZ BALTIRE, EHITA 12C SR E RN . P PR
o SCREZPHIB(E H (5 = 3CFF IMHz), (R DMA #:1E, 5 SMBus 2.0 %5, 12C FLEA 2 Fh
Hi&, % CRC WA s AR S . SMBuUS(R St s 2t —System Management Bus) 1 PMBus( HL & 2 5
£§-Power Management Bus).

12C 2 H ) T Z I ge st an R -
& ZAREREE R At A B s
€ 12C & ITRE:
® PrAEMTE;
o R RIRANTE ILE S
& 12C \E#&ThEE:
® 1] YA A H B A
® 12C $EIISCHE 7 AR 10 A7 0k, 7 fr AR A SR bk i N
® {F AR
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L R 2
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*

EIREA

FEAE RN 7 7710 A7 bk A ey
SCREAN [7 )38 R

® Rl (L 100 kHz);

® Rid(FIA 400 kHz);

® Pudi+ (7FIA 1IMH2) ;

IR

® RIS AR E

o kL dbr

® 12C BRIt bR

R PR

o AN I HE K,

® Huhb/ AL f A BB (ACK) HE iR
® A BB AL AR 4G BT 1L 2 A

®  ZEILTRI BT HEMT (1 _F v R v

SCRE T R S R R b
SCRFECT DRI AR I I

AT 3 f 7 K I B 2 i

AT B ) PEC(15 S AL AT A I ) (177 A= B 56
o iktErh PEC M AT LME R iR G — AN 1 A 4
® JHT &5 —MMEICF TN PEC B
F2% SMBuUs 2.0

® i B AP AL I S A

® 10 ms E 1A BARM BPICH 2 it [H]

® 25 ms A BARIT B e it [E]

® i ACK =il fURE A PEC = AR/ 5%

®  SCHFHLHEAENT I (ARP)

I PMBuUs

2.12 EARPWIRB(UART)

N32G033 &=, £ 1 3 4Nl

www.hsingtech.com

SRR #(UARTL. UART2. UART3).

UART #1030 #r bl e, A ssmEmi, P TimEmAs.
UART EE4HAEIT .

TREWN T RPEE
WA TS
PHRFRATECE, &R IA 4AMbit/s
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B OREREACE
B S7FF 8-bit B 9-bit HiHE i
W CFF 1-bit B 2-bit {5 1 £
W SCRRSEAR A RO  r SAs e o e
B HF TX/RX swap IfE
B S DMA YUK
B RS-485
B UART3 SCHFI DI FEM i
LS R A P G SR NI N 1T ¥ E W Bibu s SRS | & LR R el AL
B SCRRRATAAMML (DA SIR) it S fghd, $R 4L IEH SIRThFEPIAHE 1T
B CFFLIN AR
B CRFERPERATIN . PR AR MR R ETR . R IR
U 2O B
$ RIEEHR AT
> RIETEM
& B A A AR
MR
< Bl
> MRS
& MEFEEHR
> RERHTR
< LIN B s i)
& ReERT
A -

2,13 EBATAHMELEEDI(SPI)

UART modes UART1 UART?2 UART3
TR X X TR
EZ(SLE SR YHE YHE P&
2 T (LR R) &S &S CHE
IrDA X X TR
LIN X &S P&
RS-485 THE &S P&

SCRE2 A SPLEZ . SPI VRS 5AMBI & LA FD . #4777 UAE . e 1] ARG B Al 3 A5
o FFRHNER B AR BB E I P (SCK). 2 MIERELI 2 ERCE T X LAF. BT 2R AE, Ui —

SRR 1) B 2 R A 2 B T R 0 A

SPIl # W) EEINREW T -
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3 £k A0 L A AL 4
iy BN B =0 1) B 2 1 W 2k PR L[R2 A s
8 5 16 ArfL faimihg 2k %
F R
BESEEN S

8 ™ AR R TS IR EL (B KN Frew/2)s
MRERSE (B KA freinl2)s

A AR AR 2R PR 8 15

F A RIS R 35 7] DL R PR BB AR AT NSS B 1/ MIRAERE A MBI 2 L s
A G A PRI e AR P AN AR A7 5

A GRFEIEARINT, MSB 7ERTEL LSB 75/

A fi A R R B ROR A O

SPI B AT RS E

SCRE R FEIE(E (W 4F CRC:

& TERIERUT, CRCER LIEAE N G — AN T K%

& EEXUTE R BRI B — 711 B 317 CRC 5
B ]l T A R . I E L CRC iR bR &

B 7 DMA ThEE B T RS R g i 8. Po2E RIE AL 2R
B EsE A 16Mbps

2.14 ERMAHHEDOGPIO)

GPIO (General purpose input/output) B[l %Y 1/0, AFIO (Alternate-function input/output) El& FZhEE 1/0.
O % S FF 29 4> GPIO, 473 v 3 41 (GPIOA/GPIOB/GPIOF) , A 414E4H 16 ANt 1, B Z14E4 9 i
M, FZ4H3t 4 4. GPIO ui A HAN B AN I I, Al DARYE TR SR RIEACE . &> GPIO 5| AR
Ay DB B R RN B AR D RR e . BR T BN G AE, AR GPIO S RIS K Ha

HREST
W 5> GPIO H#SH] DUd il B e B Rl A F A
®  HNET
LETDAN o 1A
BINNHL
BT RE
s, B Nl E
EAIEE 8 =0 2207 i RN e Al N AT W
THRSE RS, LR AR E (I 12C AR SCR)

*
*
*
*
*
*

WA R B BB R T RE
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W A /0 SCHRFAMR DI fE
B P 1O SCRFRTIAER AN lE,  _ETHIT B Bl nl i

& i EXTI $yalefig, Frf GPIO wIALE 3| EXTIO~6, mlicst 7 4AMafiiyi (PAO~PA3: %5 1 4H,
PA4~PA7: % 2 41, PA8~PAL1l: % 3 21, PA12~PA15: % 4 41, PBO~PB3: #: 541, PB4~PBS:
64, PFO~PF3: %57 4)

W CSCRRERARE TN 110 SR ThRE

W SR GPIO BUE LA, RA8Ue kG kR

SCHE GPIO BiE ML, S A7 XS BRI e IRAS B 11O sy DAL AT MT g, {5 1/0 Ui 11 25 A7 35 2L 32
frep il (16 A58 8 AL 7 VR A SRR

2.15 BB FHEHE(ADC)

12 fi7. ADC 28 FlIZ VGE T ) el A i e s . 364 16 ANIEIE, wlill 11 ANAMEBAT 5 AN ERE SR £ E
T AID B @i n] LEERAR. S, B R IAT . ADC B (EXt 554 %155 1E 16 A EdE o7
225 AT LB B IS 4 N R 2 B R P s U MR N, 9 H ADC R4 N B B () 5 R A0
F N 32MHz.

ADC F BURHERIR T

ISR 12 sy

AN SCHF B S N

et R, ORGSR 7 A

AL YR B0 B

10 MR A fEAS, i 5 AT

16 (11 ZRE+5 PYit) AMEERE, SRAERS A o e] e

BB WB =B WUBCH E SCRIEFFHIRFEE, P4 @ TE 5 r] RS e E

et se b, BRI e R, BB AR R e AR, A BALHE S T P ae P
b, FEBCh W, ARRIEE TSR, AR e WA TS v

Hr A RS — S i Bt e 57
TR LA P i A R 7 i i 32 0
SCHFRCR IMSPS

Y ADC BEE): SCREFATE Trigger Y8 16 4> (145 TIM Trigger J5 14 4, EXTI A#LEmE) , fibk)G
A DA A A HE K B A e I R e

B ADC fEHEIR: 2.4V 3|55V
B ADCHIAJEH: 0<VIN<VDDA

2.16 HEHILEER(COMP)

Pk 1N LEEES, ATL AR S e CLEARER T 51 20 1/0 ), AT UIAUER sS4 &6, £ bl
Pl 3 T LS R e I 25 K PWM it OB 772 B3 Fa T i )«

Puicas FZE D REQ T -
LI i A R
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M7 8bit DAC KIS A

SCREIE N o

AR TR I

IRHICE P E L. K. .

PLB 2 A T B 1/0 o LV fid R e 2%, T3k FE . OCREF_CLR . RIZEF(F, 7l
N JETE AT &% 1/O i . & FH Y 8bit DAC

COMP_CTRL &7 & AT R ik s, fEBUE MBI T 7 23R 40 B A7 s b B2 10 4 R e it
XFEHBE (Blanking) , AITCE =4 Blanking Y FaJE

G- #7534 S PNGN

=R ERNGN

IR R PR eSS

17 BHEBKER(OPAMP)

FWERT 3 NEAZM TAERXMALEFERORES, EHTMAILERR PGA FIEREESEH N . OPAMP
FIE AJEHE 2 0V 2 VDDA, it yE & 0.4V 3] VDDA-0.4V.

IEHE KA EE DR

B OPAL RIS U, BRBERI, %7 PGA K, iy PGA f:; OPA2. OPA3 %4) PGA iz
FPR B

TFENEIEAN, FIAJEFEJE 0 2] VDDA, #irt i 2 0.4 ] VDDA-0.4 14w FE i
OPAMP i it /M5 Hi BH 3% 42 v IiC BN AR ISR #%

P TS FELBEL S B PR 2 P L, 2908

AR s I

OPA1 ¥iii PGA 25: 2X. 4X. 8X. 16X. 32X fi

OPAL %4y PGA H35: 1X. 2X. 4X. 8X. 16X. 32X 1%

OPA2. OPA3 %4y PGA 1 7i: 1X. 2X. 4X. 8X. 16X f%

2SR . 5MHz

SCHPAL S R4

2.18 REFEREER(TS)

o ®H H B H E B E B B B ®

I AR IR B 2R S, TARVEREIFE 2.4V <Vopa< 5.5V i, i A& A E N S 0E
$23) ADC_INIL A% NIETE £, 4500 A% B X0 i o 1 e 281 0 A

2.19 HDIV #1 SQRT

Brike: (HDIV) « #5#R (SQRT) EHM A FReex iH R A B R b m g 5, T304 8 il
PAETHE T o ZRRVESS . TR S AT 32 B BRikis e E I 7 i 5.
HDIV FZ R T
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SRR 32 fiigfE, FrAfF 5B Sia
BN: 32 MrmBREL. 32 ArkREL
Wii: 324w, 32 M AR%
8 AN JE A 58 B — R 1A 5 B R R i
BRECNE, BeibrENL, HE R E 0
SCRETT IR BB RE (B NBREE B ffRE
B PR EE A, WA, AIALRIEE (R
SQRT EERFEI T
WSCHF 32 frigfr
e 32 LI ST 7 BEE
B 16 ML TR
8 NI B S 58 R — IR A 5 BT i
REAL IR A RS (5N A A SRR
B, ERAWIRS, WA

220 ME—REFSS(UID)

N32G033 ZRH1I7 fts 4 B P AN A FE [ ME— B 4105, 9393 96 AT UID(Unique device ID) A1 128 A7)
UCID(Unique Customer ID), XA 751 S A7 IAE INEAEE 2 I R L E S, e & 101 BAEH
J RS, FEARUEXT N32G033 RIMEE — A g fil # FEATAT I Ol N A2 ME— 1, P R FE 7 s 5 &
A LU CPU 8% SWD #: H32HL,  Anf s k.

UID Ay 96 £, @& FRICNITFHI 5 BifE A%, £ NAFRT, Kb —Fa iR S g2 B 4 &
PP m RS LE INAE A 48 9 1) 2 4k

UCID 4y 128 fi7, 357 [ REARSE /P15 8 L, e a8 A r= MRAF G B .
221  HB4T SWD iR H(SWD)

Witk ARM [ SWD #£1,
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3 Bl AR
3 HBERER

3.1.1 LQFP32

K 3-1 N32G033 %51 LQFP32 5| 4345

\
[ )
32| Jvss
31| ]| BoOTOPF2

PrL[ ] 3 22| |pA12

NRST/PF3[ | 4 21| |pAn
LQFP32
VDDA [ |5 20[ ] PA10

Pao[ |6 19[ ]ra9
PAL[ |7 18[ | Pas
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3.1.2 QFN32/QFN32-1

K 3-2N32G033 %% QFN32/QFN32-1 5| {43 #ii

] BOOTO/PF2

[ee] N~ [{e] Lo <t o ﬁ

m nm o MO o o <

o o o o o o o

e il

32 31 30 29 28 27 26 25
VDD| i 1 241 {1PAl4
PFO| P2 231777 PA13

PR S QFN32

PA12

NRST/PF3[™1 4 PA11
VDDA[ 7 5 33 PA10
PAO[_ i 6 VSS 19{ 1PA9
PAL[. 37 18{ __1PA8

PA2| i 8 17{_1VvDD
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({e) L < o ﬂ
m m m m <
o o o [a o
® i :iiiiii
U T R S SN T S
o (o] [ee] M~ (o)
________ N — — — — .
vDD{ i1 15} PA14
PAO} i2 QFN20 14 PA13
PAL} 13 S 1 A
_______ . o 138 1PAIL0
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3.1.6 TSSOP20
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BooToPF2 [ |1 20[ ] Paa
Pro [ |2 19 ]ra1

Pr [ |3 18[ ] Pat0
NRST/PF3 [ |4 17 ] Pag
vobA [ |5 16 ] vop
Pao [ s T5S0OP20 15[ ] wvss

PaL [ |7 1l ]prB1

Pa2 [ e 13 ] rar

PA3 [ o 12 ]rae

Pa4 [ |10 1| ]ras
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3.2 5| R AR X

K HIhREIOE LS 15 WA P F At “GPIOMAFIO” E ¥ P M« E F Thag &7 .
#* 3-1 HHE LS

Package Alternate functions®

LQFP32

QFN32-1

QFN20
QFN20-1

UFQFPN20

TSSOP20

Pin name
(function
after reset)

Type® | 1/0®@

Digital

Analog

[EEN

VDD

VDD

PFO

110 TC

12C1_SDA,
TIM3_CHL1,
UARTL_TX,
UART2_TX,
UART3_TX,
TIM3_ETR

OPAMP1_VINP

PF1

110 TC

12C1_SCL,
TIM3_CH2,
UART1_RX,
UART2_RX,
UART3_RX,
TIM4_ETR

OPAMP1_INM,

NRST/PF3®

| RST

NRST

110 TC

TIM3_CH3,
TIM4_ETR,
UARTL_DE,
UART2_DE,

UART3_DE,

VDDA

VDDA

PAO

110 TC

SPI1_SCK,
UART2_RX,
UART3_RX,
TIM3_CH1,
TIM1_CHS5,
TIM4_CH1,
UARTL_RX,

COMP_OUT,

ADC_INO,
COMP_INM,
OPAMP1_VINP

PAl

110 TC

EVENT_OUT,
SPI1_NSS,
12C1_SMBA,
TIM3_ETR,
UART3_TX,
TIM3_CH?2,
TIM1_CHS,
TIM4_CH2,
SPI1_MISO,
UART2_TX,
UARTL TX,

ADC_IN1,
COMP_INP,
OPAMP1_VINP

PA2

110 TC

UARTL_TX,
UART2_TX,
SPI1_MOSI,

TIM1_BKIN1,
TIM3_CHS3,
TIM1_CH?,
TIM4_CHS3,
UART3 TX,

ADC_IN2,
OPAMP1_VINM
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UARTL RX,
UART2_RX,
9 |9 |5 |5 | -]09 PA3 110 TC TIM1_CH2, CACE’I\%”I\‘S’P
SPI1_MISO, -
UART3_RX
SPIL_MISO,
TIM3_CH1,
TIM1_CH1,
SPI1_NSS ADC_IN4,
10/10] 6|6 7]10 PA4 110 TC —N29 COMP_INM,
12C1_SCL, OPAMP1_VINP
UART3_TX, -
UARTL_DE,
UART2 DE,
SPIL_SCK,
TIM1_CH2N, ADC_IN5,
mlul - | -8 |wu PAS5 110 TC TIM1_CH3, COMP_INM,
SPI1_MOSI, OPAMPL_VINM
12C1_SDA,
EVENT_OUT,
SPI1_MISO,
TIM3_CH1
- ADC_IN6
2l 77|91 PAG6 110 TC TIM1_BKIN2, o,
UART3 TX, OPAMPL_VOUT
12C2_SCL,
COMP_OUT,
SPI1_MOSI,
SPI2_NSS, ADC_IN7,
TIM3_CH2, COMP_INP,
13/13] 8| 8 |10] 13 PA7 110 TC TIML CHIN, OPAMPL VINP
UART3_RX, OPAMPL_VOUT R
12C2_SDA,
TIM3_CH3,
14149 | 9| -] - PBO 110 TC TIM1_CH2N, opﬁ?n%ln\ﬁNP
SPI2_SCK, -
TIM3_CH3,
TIM3_CH4,
15 (15 |10 | 10| 11 | 14 PB1 110 TC TIM1_CH3N, opﬁu\agilwﬁm
SPI2_MOSI, -
SPI1_MOSI,
12C1_SMBA,
Sl - | -] - | - PB2 110 TC 12C2_SMBA, opAAtlzﬂ%llN\}?NM
TIM3_CH4, -
6| - |21 |21 |12] - VSS - - VSS
1717 ] 1] 1 |13] 16 VDD - - VDD
TIML_CHL,
MCO,
1818 |11 |11 - | - PAS 110 TC SPI2_NSS, ogimg”mj
UARTL_DE, N
UART2 DE,
UARTL TX,
TIM1_CH2,
12C1_SCL,
1919|1212 14 ] 17 PA9 110 TC 12C2_SCL, og(A):\\/lA;EsTI:\:\TM
SPI2_SCK, — NV
UART2_TX,
MCO,
UARTL_RX,
TIM1_CH3,
12C1_SDA, COMP_INP,
20 | 20| 13| 13| 15| 18 PAL0 110 TC 1202 SDA. OPAMEZINM,
SPI2_MISO,
UART2_RX,
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TC

TIM1_CH4,
12C2_SCL,
SPI2_MOSI,
TIM1_BKIN3,
COMP_OUT,
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COMP_INM,
OPAMP2_INP,

22

22 -

PA12

1/0

TC

EVENT_OUT,
TIM1_ETR,
12C2_SDA,
SPI2_MISO,

TIM1_BKIN4,

COMP_OUT,

COMP_INP,

23

23 | 14

14

16

19

PAL3
(SWDIO)

1/0

TC

SWDIO,
UARTL_RX,
UART2_RX,

12C1_SDA,

SPI1_SCK,
UART3_RX,
TIM3_CH2,
TIM4_CH2,

24

24 | 15

15

17

20

PAL4
(SWCLK)

1/0

TC

UARTL_TX,
UART2_TX,
SWCLK,
12C1_SMBA,
SPI1_MISO,
UART3_TX,
TIM3_CHL1,
TIM4_CHL,

25

25 | 16

16

PA15

110

TC

SPI1_NSS,
UARTL_RX,
UART2_RX,
TIM1_CH1,

TIM1_CHIN,
TIM1_CHZ2,
TIM1_CH2N,
TIM1_CHS3,
TIM1_CH3N,
TIM1_CH4,
TIM1_CHA4N,
TIM4_CH1,

26

26 | 17

17

PB3

110

TC

SPI1_SCK,
UART3_TX,
TIM3_ETR,
TIM1_CHL1,

TIM1_CHIN,
TIM1_CH2,
TIM1_CH2N,
TIM1_CH3,
TIM1_CH3N,
TIM1_CH4,
TIM1_CH4N,
TIM4_CH2,

27

27 | 18

18

PB4

110

TC

EVENT_OUT,
SPI1_MISO,
TIM3_CHL,
UART3_RX,
TIM1_CHL1,

TIM1_CHIN,
TIM1_CH2,

TIML_CH2N,
TIM1_CHS3,

TIM1_CH3N,
TIM1_CH4,
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TIM1_CHA4N,

SPI1_MOSI,
12C1_SMBA,
TIM3_CH2,
UART3_TX,
TIM1_CH1,
TIM1_CHIN,
28 (28| 19| - | - | - PB5 110 TC TIML CH2, -
TIM1_CH2N,
TIM1_CHS3,
TIM1_CH3N,
TIM1_CH4,
TIM1_CHA4N,
12C1_SCL,
UARTL_TX,
TIM1_CH1,
TIM1_CHIN,
TIM1_CH2,
29 |29 | 20| - | 18] - PB6 110 TC TIM1_CH2N, -
TIM1_CH3,
TIM1_CH3N,
TIM1_CH4,
TIM1_CHA4N,
TIM3_CHS3,
12C1_SDA,
UART1_RX,
UART3_RX,
TIM1_CH1,
TIM1_CHIN,
TIM1_CH?2,
30 (3| - |- |19] - PB7 110 TC TIML CH2N, -
TIM1_CH3,
TIM1_CH3N,
TIM1_CH4,
TIM1_CHA4N,
TIM3_CH4,
BOOTO,
TIM1_CH1,
TIM1_CHIN,
TIM1_CH2,
31 [ 31| - | 19| 20| 1 | BOOTO/PF2 110 TC TIM1_CH2N, -
TIM1_CHS3,
TIM1_CH3N,
TIM1_CH4,
TIM1_CHA4N,
12C1_SCL,
TIM1_CH1,
TIM1_CHIN,
TIM1_CH?2,
TIM1_CH2N,
TIM1_CH3,
TIM1_CH3N,
TIM1 CH4,

- 32 - - - - PB8 110 TC
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TIM1_CH4N,
TIM3_CH4
32 - - - - 15 VSS S - - VSS
1. I= #A, O= #i, S= HH, HiZz= Gk

2. TC: #pifiSV O, RST: A (55 L4 # F AT XX 1o R 5] 1)

3. ULFERSTLYFEGED HIEC B B AN T L (AT R I 2T KT S G UL T ) A B i 2 #N32G033 A1 /1] 7 F A
RHZ)FAIO 5 TR i i B 5 T

4. PR3 J/BILIEH (INRST 42 #HGPIO, Sfal ik 17, Byl L MCU — B4 TR KE

5. A XfFail-safe /55, Fail-safe 75254804 /%G HIANS, # O LW BT, DEIEEA B TFBEAE, M
TTGE I L — I, HHFEERIHR .
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4 SR
4.1 R

BRARREA B, B U ER LA Vs T2k

4.1.1 BRANMBRKREE

BRARRE AU, AR 2 L IE IS 100%™ ShAEPA LR Ta=25C N AT IR, T i/ N KBRS AE
SR BRI FE L vl e R I b AT S A T 49 SR AEE

TR FEME R T HOVERRSE BB N R 07 RS T 2 A BB, R AT P4 LT
TR ZEAAE TR LR b, S5 AN ARSI RE AR , BCEL P340 A T DO = 135 FO A HE 25 A (T 33y
31,

4.1.2 HEIHE
BRAERE AR, SLAIRRE R I T Ta=25C M Vop=3.3V/5.0V(2.0V < VDD < 5.5V HJETEH). XEEHHEIH
TRAIHR S AL MR
4.1.3 BEIHIZE
BRARRE AU, BB il 26 0H TR S R R
414 HBHEE
T 5|2 Hn i B kA R TR 4-1
B 4-1 51Tt Sk

S MCU

15pF —

4.1.5 5l NEBEE
BB 46\ Hh R F I 5 T 4-2

31/64

E R ABAE R AT NSING TECHNOLOGIES INC.

Mk ZRYNTT G L X sl Ak X 5 R 1095 B R B AR K E
Hiif: +86-755-86309900 f#: +86-755-86169100
3k https://www.nsingtech.com Hi%i: 518057



o

y EREAR www.nsingtech.com

42 5SS

0 PIN

4.1.6 BtEAFR

K 43 T E

Voo
VDD1/2/- ’7 Voltage
h Regulator
Output | _ Core circuit )
n®x 100 nF_|__ o 2 10 (CPU, Digital Analog Peripherals
+47uF mmmm ~ General /O 2| Logic circuit (ADC,COMP,0PA)
Port Input | Zlcircuit v
s g memory)
Vss1/2/-+ r _
L D |

1. n N Voo M.
JEE: HBIERE T FCiESE 5

4.1.7 HREFENE
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IDD

VDD

()
U

}

1

4.2 3B KBUE E

INAE S AF L B BT Sl i <40 fe KBV PR (R 4-1. & 4-2. R 43) P4 e, "Res FEAK
AMEHIATIIR o 3% B R4 H RE AR 2 AR OR BT, JEANERAE BESE A T S8R Th BEPERR AR T . S AR

FE B KA 25 S = 55 2844 1 AT SE
x 4-1 HERE

iing Eiip% fB/ME BAE Vv
Vob - Vss A0S 32 A F FR s (Vo) -0.3 6.5
Vin AF R NOFNF il 51 I _E 4 A\ L @ 03 M(:n3(\é%[; + v
| AVoDx | AN [E A EL | B ] 1Y) R 2 50 i,y
| Vssx- Vss| AN[F 3 5| JE 22 18] F P R 22 50
Vesoem ESD# H L HLE (A fAHE ) % RH43.9%

1 P i HE(Voo) At (Vss) 5 I ZRAG 25 242 B AN A AU VG L N L R 48 E

2. hneyZEX ANTT DU & FIRFR (LR 4-2), BIRIEVINASEE Hf KB . R BERIEVINASE I Hod KA, L EARIESE
AR Hl hinoeing AT R RKEH . BVINSVinmax, B — AN IERVEANER; JVINeVssi, H— R AN B

Fx 42 RN

(s (3% = INI=S LA
Ivop 2233 Voo HUEZ B B (AL FE 3@ #EVDD=5.0V i il 200
lss L IdVssH 2 A HLALGAL HH FER) @ 7EVDD=5.0V IR il ik 200
. AR ORFEH 51 L (¥ 1 VEE HLIALYE VD D=5.0V ik 16 oA
AR RO 51 AL (% HLIALAE VDD =5.0V I il -16
- NRST 5 I DI R IVE N FLRAEVDD=5.0V i il i 0/-5
HAb 5 AEN R 7EVDD=5.0VI JIliK +-5
Y Iinaeiny®@ FITA VOFNFE R 51 i L) SN HLRE@ #EVDD=5.0VHH It +/-16

1 P i HE(Voo) Fit (Vss) 5 I ZRAG 25 2 42 B AN B AU VG L N I L R 48 E

2. hinen 483 AN TT DU BRI IR, BPARIEV NSRBI o KAE . IR RESRAIEVINA B KAl , I EARIETE &M B PR ]
Iineny BT R K. ZVineVoolf, A —NERENER; ZVIiIN<Vssi, H— A EiEN BT

3. RIENENHGLE TRAFRBEIERE .
4. HJUMVOH FEIRAENIN Y linaeg B KRN IE FIEN FLIR5 RTA0E FLIAE 4 RITER 2600 B2 A1
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*x 43 RER

fine) Eitpa LGl B
Tste fiti AE I FE -65 ~ + 150 oC
TJ %j(élj:lrlﬂ?lg 130 oC

4.3 THE&A:

43.1 BRIIE%H

* 4-4 B T/EEM

Ziincy 25 M B/AME = INI: LE 0
freLk P FRAHBI £ fi % - - 64 My
fecLi P T APBI 47 6 - - 32

Pt LAE L - 2.0 55 \%
f8 FIADCHB 73 It TAEHL T WA Voo WARF 2.4 55 \%
Voo %E%’;ﬂéﬁéﬁﬁﬁ/ﬁ#%ﬁﬁ)% A5 Voo WA [F] 24 55 \Y
1 FH OPA(ZE 43 15 50) s 43 If LA v W25 Voo @AHH 2.8 55 \%
fi FHCOMP &3 i A [ WA Voo WAAH 2.2 55 \%
Ta PRIR JEGRAT -40 105 °C
T iR JESRRART -40 125 °C

1. AEFHAHF R EIEY Voo 1 Vooa Bt 7E_EHEAIER ERAEWIA]L, Voo M1 Vooa Z AR £ 0 ¥FA 300mV
22 0] o

4.3.2 b EME B K T/ESZE
TR BHOR IR 4-45) B IR T I
R 4-5 L H A R TAE SR

/e e 21 & B/ME BXE L:<F (VA
X Voo L FHi#EFR MOZIVop 20 0 us/V
voP Vb | Fi 2 MVopZ|0 80 o us/V

4.3.3 AERE AR IRZEHIR SR
FRAG SRR 4-451 IR T AV oo b LR T IRAR .
R 4-6 PR ALRIE YRS H AR

"5 S P Jis Min Typ Max YA

Rising PVDI[3:0]=0

Falling PVDI[3:0]=0 Reserved

Rising PVD[3:0]=1 2 2.08 2.16

Vevp Falling PVD[3:0]=1 1.9 1.98 2.06 Vv

Rising PVD[3:0]=2 2.2 2.28 2.36

Falling PVD[3:0]=2 2.1 2.18 2.26

Rising PVD[3:0]=3 24 2.48 2.56
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Falling PVD[3:0]=3 23 2.38 2.46
Rising PVD[3:0]=4 26 2.68 2.76
Falling PVD[3:0]=4 25 2.58 2.66
Rising PVD[3:0]=5 2.8 2.88 2.96
Falling PVD[3:0]=5 2.7 2.78 2.86
Rising PVD[3:0]=6 3 3.08 3.16
Falling PVD[3:0]=6 2.9 2.98 3.06
Rising PVD[3:0]=7 32 3.28 3.36
Falling PVD[3:0]=7 31 3.18 3.26
Rising PVD[3:0]=8 34 3.48 3.56
Falling PVD[3:0]=8 33 3.38 3.46
Rising PVD[3:0]=9 36 3.68 3.76
Falling PVD[3:0]=9 35 358 3.66
Rising PVD[3:0]=10 38 3.88 3.96
Falling PVD[3:0]=10 37 378 3.86
Rising PVD[3:0]=11 4 4.08 416
Falling PVD[3:0]=11 39 3.98 4.06
Rising PVD[3:0]=12 42 428 4.36
Falling PVD[3:0]=12 41 418 4.26
Rising PVD[3:0]=13 44 448 456
Falling PVD[3:0]=13 43 438 4.46
Rising PVD[3:0]=14 46 468 476
Falling PVD[3:0]=14 45 458 4.66
Rising PVD[3:0]=15 48 488 4.96
Falling PVD[3:0]=15 47 478 4.86
Vevonys® | PVDIEH - 80 100 125 mv
VPOR/PDR VDD_E /N E AL IRE Fé”_mg edoe _ 15 _ v
Rising edge - 1.58 - \%
Vrpriporhyst™ | POR/PDRIE ¥ HL & - - 100 - mvV
Trstrempo® | BRALFFEERS [H] - - 150 - us
1. HEIHHRE, AEEFHINER.
434 NERSHEHE
TRAGHNSHCERIER 4-45H IR EIR T AVooflk B HL & RIS H .
® 47 NEMZHEBES
"5 S8 %M w/ME HAE BAE AL
Veerov | gz | -40°C< Ta<+105°C 1.176 1.2 1.224 \Y;
Vreriay | OPABufferfiithi | 40°c< Ta<+105°C 1.764 18 1.836 v
S
Veersew | ADCH: % | -40°C< Ta<+105°C 3.528 36 3.672 v
1/2vDDA OPA Buffer i i _40°c< TA<+105°C 0.49*VDDA 0.5*VDDA 0.51*VDDA Y,
B
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1/4VDDA Sﬂpﬂf:‘ Buffer i ] -40°C< TA<+105°C 0.245*VDDA 0.25*VDDA 0.255*VDDA Vv
M NSRS R
PLS[2:0]=001 (L7t @
T fi (1) EEA}:EHtJ-9 ADCE"J YL , - 16 us
S_vrefint STRERF il #); fabc_cLk=32MHz

Lo S PSR IR W) 23 i 7 o 1) 22 RIS A 13 5
2. B ADC SRFEJEIAN 512cycle
3. HEIHRIE, ATEAEFEFIR.

4.3.5 HLEEEBEFRRE

HILTHAE R Z M S B R M LA IR, XSSHORF R AR TER L. FREREE. 110 51 3k, 75
ML E . AR 1O JIMBIE A . B P AR 2% IR A7 B D RHAT ARG 45

HUH MBI ST iU, VELIET 4-4.
AN g I P B TR T I AT AR e, AR AT — BRI AR .

4351 BKHEMRHEE

[pestEy G I L

B A0 SIRIER AL TR AR, JRERR RSP L
B AN AL T O RS BRARRRI I o

Vpp 5% Vss(TC %K) .

B [N 28 10 ) B TE) R B faok MISIZE(0 < SYSCLK<32MHz B4 0 NEERFE B, 32MHz <
SYSCLK<64MHz i}y 1 545 i )«

B YFFRAMER: fecik = fuok/2.

B Voo=5.5V, HEREZET 105°C.
* 4-8 FAHMINBEL RIKIEFE 4-4 5IH IR A VDD fik o R R
F 4-8 BATHIUF S AL TRIRE, B b EARHD M P B I A PE AT

1
e e A fhex vw:s.séﬂf {:Ei()wc S
64MHz 7.7
P BRI A 32MHz 4.4
{ERE T Sk 16MHz 2.9
oo iéﬁff;-iitf AL R 8MHz 2.2 -
HLIR 64MHz 4.6
P R s ok 32MHz 2.85
KA FTE S 16MHz 2.1
8MHz 17

1 BRHEINR S SR ARIIE, e th i,

4352 WMEHRHEFE

MCU &b+ PR &4 F -
B A O 5 EE A TR AR, R MRS S L —Vop 3L Vss(TE 1 #K) »

B A RSN TR PAPIRAS, BRARREAI L .

W N A R B U 1A s TR R R B faok MIATER (0 < SYSCLK<32MHz N 0 MEFF A, 32MHz <
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B ARSI Vop it R8T 3R 4-4,
B R THHIhRE T A (Fe: IXASELIAE & B I B AR 2 2 BT R E).
RIS s Tk = fuoLk/2.
# 49 AT ST B R T A, FPE AL FRARAY MY EB N AE HH 84T (Ta=25°C Vpp=5.0V)
_ . f JOR(E it
w5 A #t U T SR | RMREAR
64MHz 7.6 45
oo | EAFHR FIOMNR | AR e 43 2.8 mA
16MHz 2.9 2.0
8MHz 2.1 1.7
£ 4-10 BATHEUT A RV RE, B AL ERARTD M P9 INAE HFIZ T (Ta=25°C Vpp=3.3V)
- ; HRIE
5 U *t e wFAESE | empasw | T
64MHz 7.4 4.4
BT F . 32MHz 425 27
oo I 7 FL 7 PR R AT 5 16MHz 2.8 1.95 mA
8MHz 2.05 1.58
4353 RIIFEHERHEFE
gz il 2 AT R B 25 A
B A0 R TR A, &R — ST E—VooBiVss(JL %K)
B T AMEER AL T R APIRAS, FRAERF AL .
# 4-11 STOP #:0F ¥ LB #E(Ta=25°C Vpp=3.3V)
”e 2% # JRE BoAfE BAfr
" . SRAM{RHE, AT IORELRFE, BS
Ipp_stop STOPHE A T 1Y FEIR TIM. 07 T 1426 ] 1.81 uA
# 4-12 STOP #:0 T [ B FE(TA=25°C Vpp=5.0V)
75 S F A HRE BAE L:<X (74
. SRAMTRFE, A lIORAELRFE, BS
Ipp_stop STOPHE R ) HL TR TIM. s 126 2.05 5 uA
4.3.6 WERET SPRRRME
TRAE RS EOR M ASREE AL RS R 4-4R0 2R E15 3.
436.1 EEMNI(HSI)RCHG#%
# 4-13 HSI R 28 EO@
%8 5% R4t BME wR | RAME |
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fiusi i VDD=5.0V, Ta=25°C -0.50 64MHz | 05®) | %
ACC HSI3E % 5L 47i% | VDD=2.0~5.5V, Ta=-40~105°C 24 64MHz | 154 %
W@ VDD=5.0V, Ta=0~85°C 1@ 64MHz | 1@ %
HSIHR % 2 )5 Bhi
tsu(Hsi) l\lﬂ(zjt&%%)il BOAf Ta=25°C 10 us
loogsy | HSHE, B Th#E@ [Ta=25°C 400 600 LA
1. Vopo=50V, Ta=-40~105°C, K&IE4S5MIEH.
2. HEIHRIE, AELEFEFRRER.
3. AARRUERSEE, ARELFRARRERN SR R AT M 2 B0 R 4 4%
4. SR ZE AR R R, Bk BRI, ATEA SR REAT IR
43.6.2 fRENI(LSHRCIRG %
£ 4-14 LST IR A FRIED
e ] %1 &/ME HWAME | BAME | AL
VDD=5.0V, Ta=25°C -1 32KHz +1 %
fLsi@ Ll pIES VDD =2.0V ~5.5V,
TA = -40~105°C N S2KHz | +5 %
tsuwsy @ | LSHRW &% JAshf ]  [TA=25°C 30 80 s
loowsy @ | LSRG 28 ThiE TA =25°C 0.3 nA
1. Voo=5.0V, Ta=-40~105°C, BRIARAFHIHEH.
2. HRHRIE, AFEEFE IR,

4.3.7 MMETHFERE A ML R R [H)

# 4-15%1 H MR IS (]2 7 —N64AMHZTHSI RCHE 3% 2% M BB Bl =49 31 o Ml s P ) i b Ak 24
T AR AR 2 T 22

B STOPHEIR: IN4hEZRCHR %%

BT A 1) A2 A5 R A S WL B AL B FE R A7 AR 4-4R0 2RI 215 3.
R 4-15 RTHAEAR 2 g g i 1)
w5 2 LA BAE By
twustor™® MSTOPHIF ML, VDD =VDDA=5V @25, LSI4IFF 350 45 us
1. PSRRI A] R0 e AR T 46 ZE P R R — 4k 3 4
4.3.8 FLASHTEfE S
BRAEREAIVLEH, AT E RS HURTET A = -40~105°C13 2,
K 4-16 NP AR
s 25 & B/AMEO | BAMEO | BKMEO | A
trroc 3247 IR AT IF] Ta = -40~105°C 75 s
terase T (5127 ) BER I E] | Ta=-40~105°C 25 ms
tve B YRR 8] Ta=-40~105°C 35 ms
Iop A H RO R, fuck=64MHz, Vpp=5.0V 45 6.0 mA
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EiE, froLk=64MHz, Vop=5.0V 2 mA
BB, frok=64MHz, Vop=5.0V 15 mA
STOP#ixX, Vpp=2.0~5.0V 0.3 15 WA
1 HTHRIE, AEER LK.
2. Ta=85C FIMRAEHI.
R A-17 INAFAEAE RS 5 i FIECHR (R A7 H PR
s ZH %M w/MEO Bfr
Nen A 5K TA =-40~105C; 100 T
treT AR R A7 SRR Ta=105<C, 1000/K4E 50 j5 10 @GR

1. RAEINRAE, AR .

43.9 ZE%FBE (FRASBURTE)

FT =AAFERJIR(ESD, LU), A% E RE T2, bt i #EAT 5 B2 I L R € R R U A 5 T )

PERE
B B8 L (ESD)

LTI HEL (> I PR K o 828 i 18] B — R0 5 — A S R0 J ) i o 28 B A 6 o R0 B 51 B

% 4-18 ESD #46%f fix K{E

%5 ¥ 35 BAEO i::¥ivA
\ . Ta= 425 <C,
Vesopaw [ B B (ARRUE) % £ ANSI/ESDA/JEDEC JS-001 +4000
Vv
L S Ta= 425 <C,
Veeso(eony [/ LI L FRL S (7 L 18 26 12 %4 ANSI/ESDA/JEDEC JS-002 +2000
1. ERHENNERSE BARIE, AEAEFEH IR
N T AR EERE, ELESE N R T2 BN B AS AR BN -
B NSRS, RO AR R A
B EEAHIN A RTEC E /O 5] B VR N A .
IXANMAR A EIAIJESD78F4E 1Y, L B M B FR v o
F£ 4-19 HAHUENE
e ¥ XN BRKH
LU IR EXIIEN Ta=+125 T, FF&JESD78FhRE +300mA
4.3.101/O¥%q 2 4518
38 P O\ S e

BRAEREIULE, TRINBRHSERIZRE 440N =S8 Brg 1
420 /O Fr A4t

Oy I # 2 AR CMOSAHITTL .

Gine) ZH VDD &

B/ME =Nz} Bpr

0.3xvDD

39/64

E R ABAE R AT NSING TECHNOLOGIES INC.

Mk ZRYNTT G L X sl Ak X 5 R 1095 B R B AR K E
Hiif: +86-755-86309900 f#: +86-755-86169100
3k https://www.nsingtech.com Hi%i: 518057



4
"P‘ EIE}ﬁ;K www.nsingtech.com
3.3 - - 0.8
Vie B NI P L R 20 - - 0.2VDD
5 - 0.7>xvDD - Vv
Vin A L L 33 - 215 :
2.0 - 0.8%xvDD -
Vi | iR s miRie | 518320 j ovdb ) - v
Yy A FELRE N H 5/3.3/2.0 - ) !
lkg®@ pA
By N FRLIREIL 5/3.312.0 - 1 J
High driving Imin=16mA
5 low driving Imin=12mA VDD-038 i
© N 33 High d(l\{lng Im_|n_:8mA 24 i
VoH At vy HLST HLUR low driving Imin=4mA
High driving Imin=4mA
2.0 low driving Imin=2mA VDD-045 i
5 High driving Imin=16mA i 0.7 \
low driving Imin=8mA '
" N . 33 High d(l\{lng Imm_:8mA i 0.45
Vol K H T HLER low driving Imin=4mA
High driving Imin=4mA
2.0 low driving Imin=2mA i 0.4
Reu 5 b AR 533/2.0 J 40 100 ke
Cio 1705 A HL 2% 5/3:3/2.0 i ) 10 pF

1. FESHS AR BT T RR M B E .. AR ETMRIE, ANEAFE PR,
2. LnSRAEAHARS] A S B ARIE TR ER O AT AE T e KA
3. {XMEJ9 SPI ThifiE ] PB3/PBA/PB5 32 HUKEN i Sy b4

FTA 10 i 4R /& CMOS Al TTL HEF(A TR E), SATREHESE T 2801 CMOS T2 TTL &
A

a1 N AT RARR

i N5 ST I € CMBMBEAER 4-21 43t

FRAERE AU, SHCE AR AR EER 4-4 2155
X 4-21 PB3/4/5 i N A i A O

> Jia Rise/Fall Time (ns) Propagation Delay (ns)
VDD Drivin Slew Rate i
9 Cloading( Min Typ Max Min Typ Max
Strength Control pf)
Slow
Low (SR=1) 15 1.375 2.028 3.201 3.338 4.88 7.97
(BR=1) (Sf;‘ito) 15 1103 | 1658 2.65 2846 | 4.187 6.92
5V/(4.5~5.5) <o
High (SR=1) 15 1.117 1.64 2.582 2.97 4.379 7.275
(DR=0) Fast
(SR=0) 15 0.86 1.29 2.05 2.7 4 6.6
Slow
i 15 1.766 2.725 4471 3.943 6.041 9.839
Low (SR=1)
3.3V(2.7~3.6) (DRe1) —
- 15 1.446 2.261 3.731 3.429 5.263 8.577
(SR=0)
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Slow
High (SR=1) 15 1.425 2.193 3.596 3.539 5.456 8.98
(DR=0) Fast
(SR=0) 15 1.125 1.755 2.899 3.257 4.996 8.127
Slow
Low (SR=1) 15 2.691 4.503 8.067 6.312 10.64 18.79
(OR=1) (s';aito) 15 2.242 3.803 6.996 5.451 9.177 16.14
2V(1.8~2.2) Slow
High (SR=1) 15 2.161 3.611 6.395 5.816 9.829 6.395
(DR=0) Fast
(SR=0) 15 1.739 2.943 5.261 5.188 8.726 15.3

M BOTHORIE,  ANEA il

R 422 HAbGIRORN G SRR

XA Rise/Fall Time (ns) Propagation Delay (ns)
vbb ;:::;i Slzvsn?:f C"Osgi”g( Min Typ Max | Min Typ | Max
5V/(4.5~5.5) (5‘;{’:’0) (S“T‘"QOZ"}’J) 15 1322 | 1938 | 3192 | 3012 454 | 7.601
3.3V(2.7~3.6) (é_FgZVO) (ng";’)) 15 1603 | 2602 | 4465 | 392 | 6161 | 106
2V(1.8~2.2) (5_530) (S?"s:"é) 15 2597 | 4339 | 8147 | 6627 | 1152 | 2138

1. F&PB3/4/SLIAME 5.
2. HBHRIE, AEAFEHIER.
4-5 B NH H AT AR e S

90%V1

tdr

10%V1 10%V1

tf tr

4.3.11NRST 5| B4
NRST 5] I 4 B4 ple b7 L BH, BRAERF A BH , ZHR A MR IR AL R &R 4-400% &5 2.
% 4-23 NRST 3| 4

ine) 2 VDD B/ME BAUE BRAE | R
ViLnrsm® NRSTH A AICHF L B 2.0V~5.5V - - 0.3VDD v
Vinnrsny® NRSTHi &1 B B 2.0v~5.5V 0.7vDD - -

Viys(NRST) NRST it %45 i 5 # H A 3R ¥ 2.0V~5.5V 139 315 367 mvV
Reu 55 BRI L@ 2.0V~5.5V 30 40 50 kQ
2.0V~2.2V - - 203
Venrsm® NRSTHy N JEH bk it 3Vv~3.6V - - 119 ns
4.5V~5.5V - - 83
2.0V~2.2V 490 - -
VnrnrsT)® NRSTHy A\ JEJE W kb 3V~3.6V 301 - - ns
4.5V~5.5V 199 - -
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1. EETHRIE, AEEPFIRR.
2. bR NN FIE R E R B B AN AT FF R PMOSSE T . IX ANPMOST S HEL AR 71N (2 15 10%)
4-6 FLH NRST 5] R

VDD
External reset circuit® Reu
(2
S Z nreT . Internal reset
' T 0 b_ Filter
| |
| |
| 10.1uF
| l:' |
Ll__1_

1. BN T IEEER .
2. A FUFIENRST S| AL BE AR T B K Vicnrsn A R, BNIMCURRER 2 E 7 .
4.3.12 TIME i 2848t
I IS BT RIIE
% 4-24 TIMx

s 25 M R/ME = INI: LKA
B - 1 - trimcLk
tres(TIM) SE I 5 53 I ] friveLk = 64MHz 15.625 - ns
- 0 frimeLk/2 MHz
fixr CHLEZCHARYTZRT 38 515 B A% frivcLk = 64MHz 0 32 MHz
TIM1/3:5E I #4843 2% - - 16 bits
ResTi TIM4/6: 52 IR 2245 i - 32 bits
L - 1 216 trimeLk
TIM1/3: 160011 s oLk = 64MHZ _ 1024 s
- 1 232 trimcLk
{COUNTER TIM4: 32067 11 %#% frvoLr = 64MH2 _ 67.109 S
o - 1 2132 trimMeLk
TIM6: 32 1 %% friMeLk = 32MHz - 134.218 s
o - 1 2132 trimcLk
TIML/3: 1645 115428 friveLk = 64MHz - 67.109 S
tmax_count® | TIM4: 327 - Hir 3% - - 2 T
frimeLk = 64MHz - 1221.68 h
TIM6: 321 i % 2% - : i G
frimeLk = 32MHz - 2443.36 h

1. 46 TIM A ER s 1T DASE IR s K2
4.3.13IWDGH

# 4-25IWDG i KA/ M EE AR ] (LSI = 32KHz)
\ i \ IWDG_PREDIV.P \ B/AMEO ‘ BAEO | $ﬁ|
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D[2:0] IWDG_RELV.REL[13:0]=0 IWDG_RELV.REL[13:0]=0x3FFF

A 000 0.125 2048
/8 001 0.25 4096
/16 010 0.5 8192
132 011 1 16384 ms
/64 100 2 32768

/128 101 4 65536

/256 11x 8 131072

1 A RIE, AEE K.

4.3.1412CHE 4
SRR BB, SRR AE IR, foouk B Voo LEHLHUE A% 4-4 [0 LRI 5.

N32G033 7= 1) 12C $2 AFFAhrdE 12C 15 P, EH W R SDA A1 SCL AZ“E HIRII S, 4id
BN, 725 AT VDD 2 8] ) PMOS & ¥ 55 H1, (BASRIELE .

12C & R R, A S At B I D RE S| BI(SDA A1 SCL) keI s, 2 W5 4.3.12 75,

* 4-26 12C 42 L%

- 2% PR @ P i O @) P+ O @) s
- /I K e/ SN /N SN
fscL 12C 32 M4 0.0 100 0 400 0 1000 | KHz
thisTa) TEUR 2 A OR BRI [R] 4.0 - 0.6 - 0.26 - s
twiscLy SCL ] S 7] 4.7 - 1.3 - 0.50 - us
tw(scLh) SCL v i (8] 4.0 - 0.6 - 0.26 - us
tsusTaA) HE M IT IR 5L [a] 4.7 - 0.6 0.6 0.26 - us
th(spa) SDA ¥z PR [a] - 3.4 - 0.9 - 0.41 s
tusom | SDA I 250 - 100 - 50 - ns
t, \
t(SDA) SDA Hil SCL |7+t 1] - 1000 | 20+0.1Cp, | 300 - 120 ns
r(SCL)
t
(OB | SDA R SCL R I - 300 | 20+0.1Cy | 300 - 120 | ns
f(SCL)
Lsu(sTo) 15 1R 2 PR LN (] 4.0 - 0.6 - 0.26 - s
2 1F 2 AR 2 IT-HG 2 FO N ]
twsTo:sTA) Iﬁ'ﬁogﬁﬂ) JHUEA AT TE) 4.7 - 1.3 - 0.50 - us
Cp A BLBEMRER - 400 - 400 - 200 pf
FrRAE AN PR A T AR
s 3 B ) o B ) ] 0 50 0 50 | ns
tv(spa) Bm A R ] - 3.45 - 0.9 - 0.45
tyack) | WA RN i ] 3.45 i 0.9 - 045 | ¥

1 W8 RIE, AR .

2. CNIEERER R 12C MR KRIE, feek LATRT 2MHzZ.
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4-7 PC RSB AN B ()
VDD VDD
(2) ()
4.7KQ g . :
KL 1000
1
I°C Bus ' SDA
it scL

1000"

Repeated Start
Start Condition }mdltlon

socA /(T /
4\/ —- tsu(sTa) \—
J )( >< - Start Condition

-y, /
(SDA) _\/ \_

tv(spip) th(f DAY e " t(sTASTO)
th:(STA) twsckhy < > —bt—H— Stop Condition
SCL -—> V(ACK)

Y A S A W WY

tw(sckL) i— tiscKk) = <— —>—a— tsci)

'y

t—>§—<— —>-—— t;spp)
f(SDA)

\

tsusTo)

] /fy o — 9 th clock
1% clock cycle

1. P R E T0.3VopfH0.7Voo.

2. EF BB ARG T12CE DT .

3. BLIUR T SRR R, LR TR, (SR,

4.3.15SPIHE O R4

BrAEREIUEEE, SPI SR M FREEIREE, feek SN Vop SLHUHLERF AR 4-4 A ER S,

A I N EZ A TAE 5 I(SPI i NSS. SCLK. MOSI. MISO)HEVERS, 2 W5 4.3.12 75,
¢ 4-27 SPI 454

#e B2 &AF f/ME BE BAr
f EY 5N - 16
S SPIK i % MHz
teserk) N5 - 16
trscLiotiscLiy SPI &l - F- R T BEIFIA] | f13k %S C = 15pF - 3 ns
DuCy(SCK) | SPIMG A4 (545 b SPIME 45 55 %
tSU(NSS) @ Nssﬁjﬁrj‘ I‘ET‘I }‘)\*ﬁﬁ 1tSYSCLK - ns
th(NSS)(l) NSS{%*# H?J— I‘ETJ }J\*ﬁft 1tSYSCLK - ns
twscLkn)® N \ "
twsciky® SCLK = A I 1] FE trcLk/BR-3 trcLk /BRT 3 ns
twon® | s A R 4 ' s
tsusn® M 5 -
trn® B N AR RN (7] A 4 - ns
h(MI)
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thsy® AR 5 -
s @@ | BB ML 0 100 ns
tdiS(SO)(l)(a) é&ﬁiﬁﬁ H:II %@J.tﬂrj‘ I‘Eil N\*ﬁﬁ 2 24 ns
tusoy® X AR (E R 2 J5) - 28
HcHa i A Rt [a) ns
— R (BERILITZ ) - 15
toso® AR (E R 2 5) 6 -
HHa i H OR AR (] ns
—_— T MR (BRI 2 ) 0 .
h(MO)
i VDD=3.3V/5V. F# % C=15pF &b hifg ., AL iR,
B/ ME AR R IR S A ) f /N T, B KB 3R 7 IE R SR AT 00 F) e K 1)
S5 /IMBEL R TR SR P A PRV RN TR] e KB R A B 46 B T v FELAS PR e R (]
K 4-8 SPI I /71 — MALAT CPHA=0
CLKPHA=0
NSS input \ Y, A
a |
: tunss) 1 teseL o 7 sy . :
I: i‘ »| 'i I‘ >
|
CLKPOL=0 I | twscii | I : | |
| I twscky 1 Ll f
| in m | X !
I ta(so) | I tyso) | thso) I M Lais(so)
) | V(SO), r(SCLK) |
T | I : ! ) I_H_tf(scuq |
MISO output 4< : : MSB out ><j Bit 6~1 out// LSB out >7
T ||
<! ,
MOSI input M I MSB in E>< Bit6~1ir// >< LSB in XZHHNNNHH
le thes) ;i
| '
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K 4-9 SP1 BJF I — MELUHI CPHA=1D

CLKPOL=0

CLKPOL=1

MISO output

NSS input \

CLKPHA=1
i /// :
I ¢(SCLK) | thss) |
tunsy 1€ > NSO
S | | hamel
| | | |
| | bwscikry) | | | : |
I I twscrky | I I | I I
N -
I /i I : v trscLi) : ;
t | dis(SO,
| taso) | : sy thsQ) ! tiscLig | ~45(50)
| ' ; /// / | |
>< : | MSB out >Q Bit 6~1 out >< LSB out >—
tsu(sr) : I Ty

l—! [ —>!

vosews N e X st X e (I

1. &AW E TCMOSH F: 0.3Vop#10.7Vop.

4-10 SPI i} /7P — ERED

NSS input ///
L tescLi) X |
CLKPHA=0 : '
CLKPOL=0 | | |
' l | : Il
N l | | Il
CLKPHA=0 : ) | !
CLKPOL=1 | | : :
I I [ ! I
x ' | : Il
CLKPHA=1 I | [
CLKPOL=0 : : : : |
I ' [ ! I
I I [ ! Il
CLKPHA=1 | | | At
CLKPOL=1 | | | e
T LA—IL: : : tw(SCLKH) I | |
! I‘ W(SCLKL) | , |
MISO input //////////// : MSB in : D< /Tgite~1in : >< LSB in X?/NHNH/
————+— !
thomyy | , :
T //.
MOSI output >< MSBout | X| Bit 6~1 out : D< LSB out ><
l
e le>y
tymo) thvo)
1. &S B E FCMOSHLF: 0.3Vop#10.7Vop.
46 / 64

E R ABAE R AT NSING TECHNOLOGIES INC.

Mk RN R L X AL X R 109 5 [F R A A K
HLifi: +86-755-86309900 fEH: +86-755-86169100
R4k https://www.nsingtech.com i%4: 518057



A
V) EIRER

www.hsingtech.com

4.3.16 120 2% (ADC) B S S
BrAEFEIBEI, R 4-28 SHRMEHMGR 4-4 BIZAFIIRBEERE . fuox MR Vop fH L HL R &E15 31
# 4-28 ADC $H#PED

s ZH %M w/ME HRME | B&KME | B
Vip® At A A - 2.4@) - 55 \Y,
Vrers IEZFHE - VoD \%
fapc ADCH i3 - - - 32 MHz
@ RFEEE - 0.03 - 1 Msps

0

Van e U R Y (VSS?ﬁ:gﬂ\iE)EF & Vrer+ Vv
Ran® PSRN - Z AL Q

VDD=3.3V - 1000.6 - Q
Rapc® ADCHi N\ H[H

VDD=5.0V - 688.38 Q
Capc® PR RAE I LR A L 2 - - 13 - pF

VDD=3.3V - 63.4 - dB
SNDR EL S

VDD=5.0V - 63.76 - dB
0 SRAE K } 4 ] " |WUfaoc
tsT AB(l) b H R ] - 48 - - 1/fapc
teon U 4t ] - 12 1/fapc
lapc ADC ] HLIRLTH AE - - 1.56 - mA

1. HETHRIE, ATEA .
2. 2.4V i, ADC AR HT N %
A1 &K Ran a3k

Ts _R
fapc X Capc X In(2N+2) ~ TAPC

ERAR(AX DA T HE R KNS, 5 RZELU/NT 1/4 LSB. e N=12(F0R 12 773 #%) .

Ramn <
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# 4-29 ADC RRER ] D

SRR Sample cycle@16M KFER (MHz) B/NREERFA] (ns) Rin (kQ)
4 1.000 250 0.9
0.889 375 19
14 0.615 875 5.9
20 0.500 1250 8.8
30 0.381 1875 13.8
42 0.296 2625 19.7
56 0.235 3500 26.7
12-bit 72 0.190 4500 34.6
88 0.160 5500 42.5
120 0.121 7500 58.4
182 0.082 11375 89.1
240 0.063 15000 117.8
300 0.051 18750 147.6
400 0.039 25000 197.1
480 0.033 30000 236.7
600 0.026 37500 296.2
IR Sample cycle@32M RFEZR(MHz) B/NREERA] (ns) Rin (kQ)
20 1.00 625 3.9
30 0.76 937.5 6.4
42 0.59 13125 9.3
56 0.47 1750 12.8
72 0.38 2250 16.8
88 0.32 2750 20.7
12-bit 120 0.24 3750 28.7
182 0.16 5687.5 440
240 0.13 7500 58.4
300 0.10 9375 73.2
400 0.08 12500 98.0
480 0.07 15000 117.8
600 0.05 18750 147.6

1. W8t fRiE, AEA .
#* 4-30 ADC K% — Ja BRI AFD

B TR 2% N
% H e e a® | B
EO iRz +2 -
" 3 faoc = 32 MHz, Sample rate=1M sps,
2R .6 2.85
ED By Betinz Vopa= 3.3V, TA=25 T
EL Ly 2R R 22 +.5 1.58
LSB
EO it iR 2 +2 -
. oo faoc = 32 MHz, Sample rate=1M sps,
WU A T R +).6 3.25
ED By et iRz Vopa =5.0V, TA=25T
EL et iR %= +.5 1.98
Jo frcLk = 64MHz, fapc = 32 MHz, sample .
ENOB A rate=1M sps, TA=25 C 10.15 ) Bits
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ADC H 5 R IFHEN LI 2R f ZE0E S AR T bRk AR AN 51 IR 3 N S AL, PRORIZAE & B B — A
R 51 I_E IEAEHEAT R HORS 2 o R UAE W ™ A2 S RN N PR AR vEERSEAUL S B, (51 St 2 18)) 39— H ¢

-

B -

HRFAE IR PRAIE,  ANFEZE P il it

K 4-11 ADCHE B

4095 —
4094 —

4093 —

—_ VREF+ V DDA "
|:1LSBIDEAL = or Jooa.—Determined by package

|
+
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

:I/ 1 1] 11

@ An example of an actual ADC
conversion curve
(2) Ideal conversion curve

6) The actual conversion endpoint
line

Synthesis error: the maximum

deviation between the actual

conversion curve and the ideal

conversion line

ET

Offset error: The difference between
the first transition on the actual
transition curve and the first transition
on the ideal transition curve

Eo

Gain error: the difference between the
last transition on the actual conversion
curve and the last transition on the ideal
conversion curve

Ec

Differential linear error: the
difference between the actual step on
the conversion curve and the ideal
step (1 LSB)

Ep

»

/ | | | |
7 / 4093 4094 4095 4096

VppA

Integral linear error: the maximum
EL deviation between the actual
conversion curve and the terminal line

2.

4-12 i ADC SR %R E

Ram @

VDD

Vr
0.6V

AINx

Sample and hold ADC
converter

R (1)

S

| L
Cpa.r:silic

e
|

Vr Iu
0.6V

| 12bits
conveter|

1A
vy

T CADC(l)

1 XRain« RapcHICaoclI#iE, W& 4-28.
CparasiticK/RPCB(5 /&2 FIPCBAf J&) i fEAH %) 51 5% 35 A2 AR (K2 TpF) « BOK I Cparasitic B {E 1 B AR 5L 30 RS

fige

FRPASES 3 AN PN

4317 HEBESHIE (Vrerr) BHSSH

BrRARRE AU, SERMEHTER 4-4R R FIA TR L« fucud IR ATV ppa ik HL L U 15 21
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%% 4-31 Vrere FiE®

#s E 21 %M B/ ME HAUE BAE Ay
Vbpa TR HR YR P IEF R 4 - 5.5 \Y
Vrers 2% R ifﬁ‘ﬁ 3.528 36 3,672 Vv

] lload =0
Iopa® 3k 4 VDDA 14 %E WA - 800 - pA
Load cap® 1% LR - - - 20 pF
tstarT® J& B[] - - - 5 us

1 WS RIE, AEAEF Pl
2. HEPRHERSEE, ARELHRIRIESEN o JE R ok i e A 22 U R 214 %
3. DRV RN 75t

4.3.18 BHEBUKE(OPAMP) S SH
BARERIBY, BERERGAE S-AMZAPHOFREEE . faoud TR AV poa it L HUE T 73 5.

* 4-32 OPAMPH#: M

N
% B4 R4t B i | o | v
FR B AR 20/ PRI PGARE 2.4 - 55 \Y;
VDDA LR AL L L PR
25y 2.8 - 55 \Y,
CMIR FLAL B B A\ 3 - 0 - VDDA | V
VIOFFSET NS LR - -10 4 10 mvV
ILOAD X ZH HEL - - 0.5 - mA
NEUEN [ No load, ) )
IDDA 1 BBOR 3 LT FE quiescent mode 0.5 mA
CMMR LA LY - - 110 - dB
PSRR H s M - - 102 - dB
GBW 86 e - - 5.5 - MHz
VDD=5.0Vv 6.16 - V/us
SR T 22
el VDD=3.3V 5.68 - V/us
RLOAD /NPT R - 10 - - KQ
CLOAD RBEPLHE - - - 25 pF
CLOAD < 25 pf,
- e RLOAD > 10 kQ, )
TSTARTUP V=k=ik: AR Follower 1.75 3 us
configuration
PGA Gain =2,
Cload = 25pF, - 1 -
Rload = 10 KQ
GA Gain =4,
Cload = 25pF, - 05 -
PGA bandwidth for Rload = 10 KQ
PGA BW different non - MHz
inverting gain GA Gain = 16,
Cload = 25pF, - 0.125 -
Rload = 10 KQ
GA Gain =32,
Cload = 25pF, - 0.0625 -
Rload = 10 KQ
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(opal)

Single PGA Gain error

TR i R 22

Input signal

amplitude>100mV

+-2 %

1 HBOERZREEAG GRAE, AEA P,

4.3.19 L 2% (COMP) B S, 28
RAERIBT, BECRERGAE 4-4 R FFOFFEERIE . fucu R Vop {2 i FEJI 5]

% 4-33 COMP #51%

s 2 & = %N WA BARE E
Voo | Bt RL L IEH 2.2 3.3 5.5 v
Vin | AL I VIN 0 - VDD
y | P R B ST Normal mode - - 17 us
tsTART .
] Low power mode - - 12
Propagation delay for Normal mode - 100 -
ta 200mV step with ns
100mV overdrive Low power mode - 500 -
VorrseT ;ﬁ BHN R IR Full common mode range - 45 20 mV
No hysteresis - 0 -
kg Bk (& Low hysteresis - 12 B
) Medium hysteresis - 31 -
High hysteresis - 52 -
Vhys - mVv
No hysteresis - 0 -
Eb A i FLE (fERTh Low hysteresis - 10 -
#E) Medium hysteresis - 25 -
High hysteresis - 41 -
Static - 384 -
| PR 2% LR TE FE (= cmp With 50 kHz 100 mV - 43 - A
po T L) overdrive square signal H
cmp static with 1* 6bit dac on - 74 -
. e ol Stati - 6.1 -
oo | HEE R o hh
hEERER) cmp Wlth 50 kHz _1_00 mV - 6.7 - HA
overdrive square signal
L HBHRIE, AEAF N,
43200 EERE (TS) etk
FRAERE U], SR EE 4-4 FMRIHEIRIE . frcuk RN Vop ft B #1531
K 4-34 AL IRAVRIE
we 25 B/ME BAE = IN 1 AL
T.® VsenseAH X T3 B AR 2k 1 FE - + + <
Avg_Slope® | PR -3.7 -4.07 -4.3 mv/€
VoM TE25€HT [ HL & - 1.247 - \V
tstart™® pevaing i) 4 - 10 us
Ts_temp(z)(s) MERBGEER, ADCIRAFEN [A] 8.2 - 17.1 us

1L HRHEINRSE SR ORAE, AL thillis.

2. HBHRIE, AEL PR
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3. IRAEAIRAET () AT L N AR Pl 5 2 AR DE
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5 HIER~T
5.1 LQFP32

5-1 LQFP32 3 R~

o]

DIM MIN NOM MAX

D1 A - 16

AL 0.05 - 0.15

H H H H H H H H A2 1.35 1.4 1.45

A3 0.59 0.64 0.69

I — b 0.32 - 0.43

[ i c 0.13 - 0.18
- | e 0.80BSC

T 1 D 8.8 9 9.2

ol D1 6.9 7 7.1

[ | E 8.8 9 9.2

1] 1] E1l 6.9 7 7.1

[ 1 L 0.45 - 0.75
L1 1.00REF

- O 1 2 0 8°

bl

WITH PLATING
: v
)
%‘“—EASE MET

SECTION A—A

—
|

(L1)

 5-2 LQFP32:3 4 8 i i @)

—

0.8 02
2 ||

| 0000000 155

3
a1

qouonooo
[

o
N

6.8 !
9.9 |
1. RoPgArh=K
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5.2 QFN32(5x5mm)
K 5-3 QFN32(5x5mm)E} 3 R ~f
- 0 - I
‘ _T_;_J Jguouugguuy DIM MIN NOM MAX
_ T A 0.7 0.75 0.8
. o -1 a AL 0 0.02 0.05
LASER MARK - - b 0.18 0.23 03
N LD [ - e 0.50BSC
~ - ) 4.9 5 51
L ﬁJ o D2 3.4 35 3.6
D - E 4.9 5 51
[ [ E2 3.4 35 36
D 07 o L 03 0.4 05
[ i -
ANARNENEANANANA
mpy
TOP_VEW -
BOTTOM WIEW
DETALL 4
v
T )
/ 7
o 4 e /
L= [T b
= | O {
SIDE VIEW L{7S[0 l i 1

Kl 5-4 QFN32(5x5mm)d 2 4 48 i i @

05 02
24 H \ 17
0000000 os
T 25— —a16
=351 {="03
58 38 = 3.5 =
= — 05
L 32— —9 '
i
1 8
4.2 |
5.8 |
1 Tk
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5.3 QFN32-1(4x4mm)
K| 5-5 QFN32-1(4x4mm)df 3 R~
- D g N
T T UUUUUUUU S A S BT
A Laser uank e — o [ Tow e
PIN 1 1.D )] - . . 04085C
© Bl s R e
;) ? i D2 /:7 L 0.2 0.3 0.4
T_“> / g
b ANNANANANGNANA!
BOTTOM VIEW
/i‘dl_ ~~ /
./ \
"‘\ O l 4‘:1, \\,
"7 SiDE viEw L v L m:)
]
DETAIL A
5-6 QFN32-1(4x4mm)sf 5 15485 3 i @
04 02
24 ‘ ‘ ‘ 17
HOU0000] o7
TB= =16
— 2.9 ——-0.2
48 30 = 29 =
= = o4
32— —9
1 8
3.4 |
4.8
1. JRSFRALHZK
55/64

E R ABAE R AT NSING TECHNOLOGIES INC.

Mk ZRYNTT G L X sl Ak X 5 R 1095 B R B AR K E
Hiif: +86-755-86309900 f#: +86-755-86169100
3k https://www.nsingtech.com Hi%i: 518057



A
V) EIRER

www.hsingtech.com

5.4 QFN20/QFN20-1

Bl 5-7 QFN20/QFN20-1 3% R~

D2
D
20 | T 20
| WPOC
| | =k
| ) | ] 2
N N L i N e T E ER S
| - | -
| | -
| : Aap
| 10000
| . .
TOPVIEW EXPOSED THERKAL
SAD ZONE BOTTOM VIEW
DIM MIN NOM MAX
[ A 0.7 0.75 0.8
l Al 0 0.02 0.05
' < b 0.15 0.2 0.25
=54Lﬂ_ﬁJLﬂ =K . G40B5C
| D 2.9 3 31
"_I D2 1.55 1.65 1.75
SIDE VIEW < E 29 3 a1
E2 1.55 1.65 1.75
L 0.325 0.4 0.475

K| 5-8 QFN20/QFN20-1 3} 5 i 45 iy @

04 02
5] [ a1,
10000

0.9
— 2

N0000
1 ' 5
—2.0—
3.8
1 RFRfEk
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5.5UFQFPN20
&l 5-9 UFQFPN20 3% R~

DIM MIN NOM MAX
R ' 4— A 0.492 0.55 0.608
Al 0.32 0.37 0.42

e 0.50BSC
D 29 3 3.1

. i D2 ; 2 -
E 2.9 3 3.1
i E2 2
SIDE VIEW
TOP VIEW

Ax1 Bx7 Cx12
D Solder mask opening oo
LGA land T
FOR SMD TYPE

BOTTOM VIEW

EWMW

FOR NSMD TYPE

5-10 UFQFPN20 3} 25 J5 48 A @

0.5 0.25
15] [

_ U0

TTGEZD —10,
— ::10.25
34 23 ==

=05
IP= —6
T
L g
b—2.0—r0.8

3.4 |

2. RUFRANZEK
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5.6 TSSOP20

5-11 TSSOP20 $3 R~

D DIM MIN NOM MAX
4 A - 1.20
J Al 0.05 - 0.15
A2 0.80 1.00 1.05
b 0.20 - 0.29
c 0.1 - 0.20
e 0.55 0.65 0.75
D 6.40 6.50 6.60
f El 4.30 4.40 4.50
w - - j E 6.20 6.40 6.60
o L 0.45 0.60 0.75
w L1 1.00 REF
O — 8
h ]
ooooooonol
a.
by ! BASE META

—
2|

SECTION B-B

A2
A
Al

5-12 TSSOP203s} 2 #4854y ()

|
11‘

J00000gpo0:

0.25

s

[

1 00000onnon:
oAk 4 kB

1 ReFpsrhzk
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5-13 LQFP32/QFN32(5mm * 5mm)£2 E1 5 1 &

\\

22
"'! NSING -

NI32XXXX =
XXXX =

A

XXXXXXXX

Pinl ————MCU version number

LOGO

Product series
Specific number

Batch number

5-14 QFN32-1(4mm * 4mm) % E[1 15 B

N32XXXX

A

XXXX-1 =

XXXXXXXX |«

;

Pinl ———MCU version number
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MCU version number

A

XXX

XXXX

A

Pinl —r@®

5-16 QFN202% E[1 5 B 1&]

Batch number

Product series——» NN 32 X XX X
- X XXX | | X«

Specific number

XXXXXXX

Batch number

Pinl —@

K| 5-17 QFN20-1£2 E[3ii B &

——MCU version number

Product seriess——» N 32 X XX X

- XXXX-1|| X«

Specific number

XXXXXXX

Batch number

Pinl —@
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B 5-18 TSSOP20 22 [ B I

i

)
<)

NSING ~— roso

Y

NI32XXXXXXXX

"‘

XX_XXXXXX i Batch number

——MCU version number
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6 WER

6-1 N32G033 R 511 e AR Hg{E B IER

N 32 G 0 33 K 8 L 7 1@
Company
Abbreviation
Nsingtech
MCU Bit Width
32bit Packaging Types II
Types of Product 1
General Purpose Temperature Range
MCU Core 7:-40C~105T
0 = ARM Cortex-M0
Package T
Product Series ackage Type
33 = Value line L=LQFP
Q=QFN
Number of Pins fJ::LSFS(Q()I:PPN
K =32 P_ins
A Flash Size
8 = 64K Flash
Notel:
This number is only enabled if there are multiple series with the same package
F 6-1 N32G033 R 41T ARG (5 2.
WHESWO ESp HERN A SPQ® BEVEHE
N32G033K8L7 LQFP32 mm * 7mm Tray 250 -40°C~105°C
Tray 490
*| _40°C — 0
N32G033K8Q7 QFN32 5mm *5mm Reel 5500 40°C~105°C
Tray 490
- - *, _40°C — 0,
N32G033K8Q7-1 QFN32-1 4mm *4mm Reel 5500 40°C~105°C
Tray 490
* _40°C — o
N32G033F8Q7 QFN20 3mm *3mm Reel 5000 40°C~105°C
Tray 490
- - * - O, ~ O,
N32G033F8Q7-1 QFN20-1 3mm *3mm Reel 5000 40°C~105°C
N32G033F8S7 TSSOP20 6.5mm *4.4mm Tube 70 -40°C~105C
Reel 3500
Tray 490
* _40°C — 0,
N32G033F8U7 UFQFPN20 3mm *3mm Reel 5000 40°C~105°C
1. BOHTEIT IS B LI AT
2. BN EAN AL, A HAR TR, TEICREREAR
3. mhEREE
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H 39

TN

2025.10.11

V1.0.0

1.

Bl S

2025.12.23

V1.1.0

- SIS E SO N B fail-safeH SR, A3 Rifail-safe
- SIS R E X R D) BE5COMP_OU TR 1% v Th RE A

. TSSOP203f 3¢ )]~} &1 58

. N32G033F8S7A! 5 ¥t Tubefi 3%

. FHESD(HBM){E ~H4KV

. B F ADC ) st 70 i 2 ]

. ¥ ADC accuracy\JED/EL K1A
. MR GPIO S Rt Hh FF s =X

2026.1.26

V111

w N

- 5B e SO nfail-safeh RE ik
. QFN32(4x4mm) = 45— 4 QFN32-1

. QFN32-11# fi1iReel 4%

2026.3.30

V1.2.0

. HH7134-1 Voo - VssFIVINnS HE
. THIRA-3 Tsre TS HMH

. EHRAT TERSHA

. HEHT4-18 ESDHA X B K AH.
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8 FH

[ ERBAB A ATBR AR CRRRE REAR™) WIS L8 B K Tah S NI E 7R 2%
LYV T HAISARE P AR, ORI iR i B RBOR T i CRAR“= 8D A= AT -
[H RRBARLELEIFAREL T LB FVERL B BCECHARAE T R P AR T o B 5| 28 =T5 44
FRefdh s (s SRR Z H .

[ AR FER AR TIE. 3R, BSOS RSO OAUR], AN AATE A . 18 AAE N B
SR AR [ ERBE AR SR SR ) B 8T A

] B AR F1 A AER (5 B, (HRMEQIE,  FFEANHE [ B AR b SRS v fffy e A ] S A 4H B
f£.

1 FH e SRS (5 B DL R AR s i, i 24T A B BET . AR s A e 4t ER
e ARASSHATAT PR SRS BA = ST Pe A WA B e Ia0de. =4, RRR. BT M AT AR 4G
RARH T

] BFE AR F 7= b 7E R GR el ik £ A 1 S 5 R S AT AT s s ARIIE , W AT AT o P 7R LR AR E A
AR, AR N AT NS E ST E M A, WSS N WAL AN 2 4 A
AN LA EFEARR T SRR BES . B TREEHICER. WHLB T E I EE . T A 4
B DL A B A SRR R A A N A

JIT A AN 22 4 A R 1) RS I 48 RN AREE, R A A N s ] BB AR A IR A A 22 45 1 S Bt
Vs AT R A0 E BR A ST  F I

Hop T I SCRY A= S AR B 7R . BROR ZARAE, B3R ERIR TaE 8yt 45 e & F AR R B ARAE
A, R A AT AR VA A VRV A BT A T

REWHBFA], ATAT ANASS DA AT b o b SORY ) A R B 4 AT . Bl 1B, # L.

64 /64

E R ABAE R AT NSING TECHNOLOGIES INC.

Hohk: PRYITTRE L X i Ib X 5% 1095 [F R BEAR K E
Hiif: +86-755-86309900 f#: +86-755-86169100
3k https://www.nsingtech.com Hi%i: 518057



	关键特性
	目 录
	1 产品简介
	1.1 器件一览

	2 功能简介
	2.1 处理器内核
	2.2 存储器
	2.2.1 嵌入式闪存存储器
	2.2.2 嵌入式SRAM
	2.2.3 嵌套的向量式中断控制器(NVIC)

	2.3 扩展中断/事件控制器(EXTI)
	2.4 时钟系统
	2.5 启动模式
	2.6 供电方案
	2.7 可编程电压监测器
	2.8 低功耗模式
	2.9 直接存储器存取(DMA)
	2.10 定时器和看门狗
	2.10.1 高级定时器(TIM1)
	2.10.2 通用定时器(TIM3)
	2.10.3 通用定时器(TIM4)
	2.10.4 基本定时器(TIM6)
	2.10.5 系统时基定时器(Systick)
	2.10.6 看门狗定时器(WDG)

	2.11 I2C总线接口
	2.12 通用异步收发器(UART)
	2.13 串行外设接口(SPI)
	2.14 通用输入输出接口(GPIO)
	2.15 模拟/数字转换器(ADC)
	2.16 模拟比较器(COMP)
	2.17 运算放大器(OPAMP)
	2.18 温度传感器(TS)
	2.19 HDIV和SQRT
	2.20 唯一设备序列号(UID)
	2.21 串行SWD调试口(SWD)

	3 引脚定义和描述
	3.1 封装示意图
	3.1.1 LQFP32
	3.1.2 QFN32/QFN32-1
	3.1.3 QFN20
	3.1.4  QFN20-1
	3.1.5 UFQFPN20
	3.1.6 TSSOP20

	3.2 引脚复用定义

	4 电气特性
	4.1 测试条件
	4.1.1 最小和最大数值
	4.1.2 典型数值
	4.1.3 典型曲线
	4.1.4 负载电容
	4.1.5 引脚输入电压
	4.1.6 供电方案
	4.1.7 电流消耗测量

	4.2 绝对最大额定值
	4.3 工作条件
	4.3.1 通用工作条件
	4.3.2 上电和掉电时的工作条件
	4.3.3 内嵌复位和电源控制模块特性
	4.3.4 内置的参考电压
	4.3.5 供电电流特性
	4.3.5.1 最大电流消耗
	4.3.5.2 典型电流消耗
	4.3.5.3 低功耗电流消耗

	4.3.6 内部时钟源特性
	4.3.6.1 高速内部(HSI)RC振荡器
	4.3.6.2 低速内部(LSI)RC振荡器

	4.3.7 从低功耗模式的唤醒时间
	4.3.8 FLASH存储器特性
	4.3.9 绝对最大值(电气敏感性)
	4.3.10 I/O端口特性
	4.3.11 NRST引脚特性
	4.3.12 TIM定时器特性
	4.3.13 IWDG特性
	4.3.14 I2C接口特性
	4.3.15 SPI接口特性
	4.3.16 12位模数转换器(ADC)电气参数
	4.3.17 内置参考源（VREFP）电气参数
	4.3.18 运算放大器(OPAMP)电气参数
	4.3.19 比较器(COMP)电气参数
	4.3.20 温度传感器（TS）特性


	5 封装尺寸
	5.1 LQFP32
	5.2 QFN32(5x5mm)
	5.3 QFN32-1(4x4mm)
	5.4 QFN20/QFN20-1
	5.5 UFQFPN20
	5.6 TSSOP20
	5.7 丝印说明

	6 订购信息
	7 版本历史
	8 声明

