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® NI CPU
— 32 ARM Cortex-M0 W%, HJ JIRE1TRIE4R &
— I S 48MHz

o InEFES

— [k 64KByte F 14 Flash, SCREINE AL, CHEREME ECC A6, 10 JJUREES B, 10 4R (R Fr
— 8KByte /7§ SRAM, 7 HFAg 42518 K2 06
o RIFEEHE
— Stop #X: RTC Run, #z Kk 8KByte Retention SRAM {245, CPU ZfFEasfidF, FrE 10 {4
— Power Down #53: SCHF 3 #% 10 A fig
o e
— HSE: 4MHz~20MHz #Mi i i 1A
— LSE: 32.768KHz #Mi i &4
— HSI: PiE#E RC OSC 8MHz
— LSI: K% RC OSC 30KHz

— WHEEEPLL
— HF 2 B e, ATECE N RGN e, HSE. HSI. LSE. LSI BZM5 i PLL %
o =i

— SCHF BRSNS R AL
— XFEEIEA
o EfFEM
— 3N U(S)ART #11, fieimidi#ik 3 Mbps, 1 2 4~ USART #2101 (SZ#F 1x1SO7816, 1xIrDA, LIN) , H:
W1 R SCRHIR I FEREE (LPUART, BT & sl iHiE 26 9600bps) , ATRfE Stop A5
— 24N SPI M, MREIL 18 MHz, Hd 145 128 EH
— 2 12C M, HFEEL 1 MHz, EMBRTES, MU SRR bk B
o EMIEN
— 1/ 12bit 1Msps =ii& ADC, £k 12 B A5 B by N\ i i
— LAMBEBORE, N EROK 32 £5 FI RIS 25 UK
— 1S LA, B 64 AT LB HE
® BRI 40 NIRH FHTHRER GPIOs
® 1 MEIE 5EE DMA M8, EEIRHME K& B KR T A
® RTCERESY, SFHEERFER, MAFE, FRATEMIR SRR A SR PR HE
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— 2 > 16bit MZUENTIEER, SCRFAER, HAMGL . AR A SETIRE; RN ER BT 4 DALY

iHiE, H3NEiE

SCRF 6 BELAN PWM i i

— 1 16bit A ER T3S, ERNSE 4 NPhandE, SRR H LR PWM
— 1> 16bit ZAlE B es
— 1/ 16bit K IhFE 2 I T s

— 1x 24bit SysTick

— 1x 7hit & & 1I(WWDG)
— 1x 12bit Sh37F 14 ( IWDG)

VYR

— ¥ SWD HZHRED
— % #F UART Bootloader
B EA% HDIV A5 4R SQRT i

AR
— Flash 77 hns%
— CRC16/32 iz#&

— TEEMGYP (WRP) , ZFRHEMRY (RDP) Z£4% (LO/L1/L2)

— SCRPI B RS

IEERI

96 A UID &% 128 ff UCID

T

— TAYEHEVEH: 1.8V~5.5V
— TAFIRJEVERE: -40°C~105C

— ESD: #KV (HBM #%) | 1KV (CDM #i%A!)

Ep ]

— UFQFPN20(3mm x 3mm)
— TSSOP20(6.5mm x 4.4mm)

— QFN32(4mm x 4mm)
— QFN32(5mm x 5mm)

— LQFP32(7mm x 7mm)
— LQFP48(7mm x 7mm)
— TQFP48(7mm x 7mm)
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N32G030x8
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1-1 N32G030 £ ¥IHE K]

—————————————— A
I I
| SW |
Flash P o
Flash =1 control [ v : :
N [ SystemBus ! Cortex-MO |
I | Fmax:4smHz | Core!
S I
SRAM |« > T : :
- X | NVIC |
3 | |
2 L = —_— =1
ADC x
= DMA
T | — DMA
=
wn
o]
— m
HDIV a m
m I
SQRT ;c: <
s [ >
RCC o
m
I
CRC <

AHB
P System Bus2 [«

AFIO

h 4

i

sy

|

EXTI
PWR

GPIOA SPI1/12S1

RTC TIM3

GPIOB SPI2

IWDG LPTIM

Max:48MHz

GPIOC USART1

Max:48MHz

USART2

GPIOF

P, LPUART

APB1

gt

TIM1

COMP 12C1

i

TIM8

TIM6 12C2

BEEPER
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% 1-1 N32G030 £ 41 % VA A B

. N32G030 N32G0 N32G030 N32G03 N32G03 N32G03 N32G03 N32G03 N32G03 N32G03
REHE FU7 30 K607 0 0 0 0 0 0 0
F6S7 Q K6Q7-1 K8Q7-1 K6L7 K8L7 C8L7 C8T7 F8S7
Flash& &
32 32 32 32 64 32 64 64 64 64
(KB)
SRAMBE
8 8 8 8 8 8 8 8 8 8
(KB)
CPUSTIER ARM Cortex-M0 @48MHz
TENE 1.8~5.5V/-40~105°C
1B 1
=] 2
™=
TERT
BEX 1
=
LPTIM 1
RTC 1
SPI 2
12S 1
B0 [ TUsarT 2
LPUAR .
T
GPIO 16 28 26 40 16
DMA
Number of 5
Channels
; 1x12b 1x12bit
AP | gkt |t 1x12bit 1x12bit 9Chann
7Channel | 9Chan 10Channel 12Channel el
channels nel
OPA/COMP 171
Beeper 1
BHiETF CRC16/CRC32
ZeRP EEHY (RDP/WRP) | 5N
FN32
LT UFQFPN | TSSO gmmx5 QFN32 LQFP3 | LQFP3 | LQFP4 | TQFP4 | TSSOP2
20 P20 mm) (4mmx4mm) 2 2 8 8 0
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K 2-1 frfifdsmii

0XE010_0000 - OXFFFF_FFFF Reserved
Vendor Specific 511MB

Reserved 0x4002_8400 - OXSFFF_FFFF
// Cortex-MO Peripheral 1MB HDIV 0x4002_8000 - 0x4002_83FF
OXEOOF_FO00 - OXEQOF_FFFF ROM Table Reserved 0x4002_3400 - 0x4002_TFFF
0XE000_F000 - OXEOOF_EFFF Reserved CRC 0x4002_3000 - 0x4002_33FF
0XE000_E000 - 0XEQ00_EFFF NVIC/SCS Reserved 0x4002_2400 - 0x4002_2FFF
0XE000_3000 - OXEO00_DFFF Reserved FLASH 0x4002_2000 - 0x4002_23FF
0XE000_2000 - OXEO00_2FFF BPU Reserved 0x4002_1400 - 0x4002_1FFF
0XE000_1000 - OXEO00_LFFF DWT RCC 0x4002_1000 - 0x4002_13FF
0XE000_0000 - OXEO00_OFFF Reserved m Reserved 0x4002_0C00 - 0x4002_OFFF
T ADC 0x4002_0800 - 0x4002_OBFF
< SQRT 0x4002_0400 - 0x4002_O7FF
DMA 0x4002_0000 - 0x4002_03FF
Reserved 0x4001_8000 - 0x4001_FFFF
Reserved 0x4001_4800 - 0x4001_7FFF
SPI2 0x4001_4400 - 0x4001_47FF
Reserved 0x4001_3C00 - 0x4001_43FF
Reserved 2GB USARTL 0x4001_3800 - 0x4001_3BFF
TIM8 0x4001_3400 - 0x4001_37FF
Reserved 0x4001_3000 - 0x4001_33FF
TIML 0x4001_2C00 - 0x4001_2FFF
Reserved 0x4001_2400 - 0x4001_2BFF
~ SPIL_I2S1 0x4001_2000 - 0x4001_23FF
m GPIOF 0x4001_1C00 - 0x4001_1FFF
0x4002_8400 - OXSFFF_FFFF Reserved o Reserved 0x4001_1400 - 0x4001_1BFF
0x4001_8000 - 0x4002_83FF 'AHB Peripheral < GPIOC 0x4001_1000 - 0x4001_13FF
0x4001_5800 - 0x4001_7TFFF Reserved GPIOB 0x4001_0C00 - 0x4001_OFFF
0x4001_0000 - 0x4001 57FF APB2 Peripheral GPIOA 0x4001_0800 - 0x4001_OBFF
0x4000_7800 - 0x4000_FFFF Reserved EXTI 0x4001_0400 - 0x4001_O7FF
0x4000_0000 - 0x4000_77FF APBL Peripheral AFIO 0x4001_0000 - 0x4001_03FF
Reserved 0x4000_7400 - 0x4000_77FF
Peripheral 0.5GB PWR 0x4000_7000 - 0x4000_73FF
Reserved 0x4000_5C00 - 0x4000_6FFF
0x2002_0000 - OX3FFF_FFFF Reserved o 0x4000_5800 - 0x000_SBEF
12C1 0x4000_5400 - 0x4000_57FF
0x2000_0000 - 0x2000_1FFF SR Reserved 0x4000_4C00 - 0x4000_53FF
b LPUART 0x4000_4800 - 0x4000_4BFF
a USART2 0x4000_4400 - 0x4000_47FF
SRAM 0.5GB < Reserved 0x4000_3400 - 0x4000_43FF
IWDG 0x4000_3000 - 0x4000_33FF
OXIFFF_F610 - OXLFFF_FFFF Reserved WwbG 0x4000_2C00 - 0x4000_2FFF
OXLFFF_F600 - OXLFFF_F60F OptionBytes RTC 0x4000_2800 - 0x4000_2BFF
OXIFFF_0C00 - OXLFFF_FSFF Reserved comp 0x4000_2400 - 0x4000_27FF
OXLFFF_0000 - OXLFFF_OBFF y OPA 0x4000_2000 - 0x4000_23FF
0x0801_0000 - OXLFFE_FFFF Reserved Reserved 0x4000_1400 - 0x4000_LFFF
0x0800_0000 - 0x0800_FFFF Main FLASH CODE 05GB TIM6 0x4000_1000 - 0x4000_13FF
00001 0000 - OXO7FF_FFFF Reserved LPTIM 0x4000_0C00 - 0x4000_OFFF
00000_0000 - 0x0000_FFFF |_Aliased to Fl SRAM Reserved 0x4000_0800 - 0x4000_OBFF
TIM3 0x4000_0400 - 0x4000_O7FF
BEEPER 0x4000_0000 - 0x4000_03FF

2. 2.1 MARNE 65

JrNEHUN 32KEI6AK T T AL (FLASH) , I F-1RiCR T RIS, SO/ 512byte, S2HF TTHRR
FE. FHL BT, P ERE.

TR INEAY, SNESNE. B AR CEREERPATEE) .
2.2.2 /R A SRAM
P PSR R % 8K S 1 P B SRAM, [ 7ESTOP I FE RS 20 7T LA (R4 44E .

7183
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2.2.3 HREKRERXH BrEHIZRNVIC)

HCE R PR 8 (NVIC) MUACPLEHZ IR L B A&, 7T DLSEEILRAE IR (i v iy A 2 AT v R0 Ak 22 e 5
(U T RS [ B T ) 4 R A A A S S R IR

B 32 ATBE T rEE (A 16 Cortex®-MOMI L)
AT gRARIIIL eSS (R T 20 P I8 40

IRHE B F) 57 5 A0 Fp T AL 25

CERE st ERTIR

RGP A A A I S I

2GR DA B/ R P B S S8 B A SR 1) o T BT

2.3 ¥R /AR AR (EXTI)

I P PR P 25 00 15 240 7 A v WIS ik A )T VARSI LB o SR B NG RT DI S B Oy AR e
Wi, LUK TR RIS ECE SO 3F il A SR, dn] DAL B . HE A A a8 R B S 2R v
R, BT ASRANALE T, TEERTETE K.

24 WBHRG

2R AL Z PR R AL Pk, RN EERCIR Y #3HSI (8MHz) , EBKEREPLSI (30KHZ) , AN
R A HSE (AMHz~20MHz) , AMEBEE R 8F (32.768KHz) , PLL.

ANTR] YIS b 5 T B F SR 3K Eh R e B (SYSCLKD -
HS IR it

HSEJR 7 #s i 2

PLLAS #h

LSk &S g

LSEHR 7 v N

2 R A

B 30KHZ{EHEMRC, 7 LA TR ML E | A A2 i B IR ERTC. LPTIMERFILPUART. AT
M ISR BB R 4.

B 32.768KHZIHE 7 dm At T i i R e B SR IKZIRTC. LPTIMERAILPUART .
B CYORBE R, AT AR AR T ST R S a ok A, R R BT RE

AL A ERHS I B4 5L B OBRINICPUR B, Bl 5 P AT LLE SN R DI RETHSERS Bl 24k
MFIHSERS, R HIRE, RG0K H TR BIHS, QRAERE 1 Pk, BrEmT DA IR B h b R
A 5 LI AT LASR UGS PLLIS 22 4 (6 v W7 B (B =2 — A RIS FH R MR ¥ & 2R 30N )

FA P A £ AN T 40 B B AHB . APB (APBLFIAPB2) (#1477 . AHBIK. APBLIFIAPB2IL 1k fo
VPAIZSE48MHz ., ] 2-2 4B B AE ] o

N

5

N
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2-2 I B

Clock Tree
Legend:
HSE = High-speed external clock signal ADCIMSEL
HSI = High-speed internal clock signal HSE
LSE = Low-speed external clock signal ADC 1M
LSI = Low-speed internal clock signal szcazrz > ADC_CLK1IM
HSI FLASH_CLK
to Flash programming
125_CLK
ADCPLL ADC_PLLCLK
prescaler =
1/2/---1256 ADC_CLK
ADCPLLPRES[4] APC-HCLK
SCLKsw ADC HCLK
— prescaler CKMOD(ADC_CTRL3)
LSE 11/2/++132
HSIRC s FCLK
8MHz —_— HCLK CPU
PLLMULFCT HSI AHB BUS
AHB =l .
0sC OUT PLL SYSCLK Prescaler HCLK \/_8‘ SysTick
a HSE 0sc PLLCLK| | 48MHz | 1)1 /o . 1519
0sC IN 4-20MHZ] MAX DMA_CLK/CRC_CLK
- HSE
PREDIV
APB1
PLLSRC & POSTDIV Prescaler 48MHz MAX PCLK1to
CLKSSEN 11/2/4/8/16 APB1 peripherals
HSE
0SC32_0ouT /128 TIM 3/6
- LSE OSC RTC CLK If(APB1 Prescaler = 1) x1————  TIM3/6_CLK
0SC32_IN 32.768KHz| LSE - else x2
APB2
RTCSEL Prescaler 48MHz MAX PCLK2 to
LSIRC LSI i
0K IWDG_CLK /21418016 APB2 peripherals
TIM 1/8
I1f(APB2 Prescaler = 1) x1
else x2
TIM1/8_CLK
SYSCLK
HSI TIMCLKSEL
HSE
SYSCLK
Mco [} LSI APB1_PCLK
LSE "pLL MCOPRES T Hsl——
HSE —— LPUART_CLK
Prescaler — PLLCLK LsI
1213/41...115 LSE
MCO SYSCLK
APB1_PCLK
HS|———
HLSSEI |+ LPTIM_CLK
LSE
CMP_OUT

2.5 AR

TEJE B, @I BOOTOS| i & Flash 5 4t [X it B LL s i LA =l s sh Bl b (1 —Fif:
B MREFNGAEER (FLASH Memory) J& 3

B NRGAEER (System Memory) JE 3]

B ANHSRAM/E )

Ja S INE L (Bootloaden) fE 14 T R i A7 4

2.6 AR

B VDDXIH: R AVEREIN1.8V~5.5V, FE AMain Regulator, 108847 R G4 HIRHA .

B VDDAXIK: HiAHEEH1.8V~5.5V, JyRH RSN, TRANME 21 2 BN SCEUE T Uk
TEE%B/\O
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B VDDDXI®: HEifT 4L ACPU, AHB, APB, SRAM, FLASH A K3 4 B /b4 Tk He,
B PWRIEANBEA S BRI RIS, 3 A2 1 HIN32G0305H N AS[A] 1 H P AR 2 DA A o] DLk HoAh =5
aE Th R . N32G030% #fRUN. LPRUN. SLEEP. STOPAIPD#Z .

2.7 EI4mAEEEIEMIES

MBS T AL (POR) Al HE 52 A7 (PDR) HL S , 1X ¥4 A ER IR 284 T TAEIRES, PRI R SAE ML H T 1.8V
B TAE; VDD T 13 E HI IR {E (VPOR/PDR)I, B 28T EADIRES, WAL AN R . S aE
A A g AR LR I 28 (PVD), & W M VDD/VDDA i B 3 5 IR VPVD LL 8, 24 VDDAL T8 T MR8
VPVD K= A by, Al A B 7 o] UK 455 B . PVDIhRE RS BB fE P I A . 5% T VPOR/PDR AN
VPVDHMES %R 4-6,

2.8 RIhFERER

N32G0307E R4t Z ALk HIRHT TF R AL F AL THa 7. HCPUAN TR EIEATIN (BIInfELEfF AN AR ) , 7]
PAAE A UMM TR A OR T B ThAE . | S R AE AR TG . A3 S TRD AT P PRy g it 22 T e 3¢ fj (I )
FERE

N32G030 VU Fh I ThAEAR AR AL «
B LPRUN# (KIhFEIEITHIEA, Rk T32.768KHZE Az 1T )

B SLEEPHIR (NIIEIL, ArE SMEIE & HECortex®-MO 04, HINVIC, REGHEN4! (SysTick)
WARTEIZAT)

W STOP izl ORI oG b, H IR 15 28 AT E MR TR A 2D
B PD fix (VDDD#HifE, VDD, 31MWAKEUP 10 &NRSTRJ M)
W UbAh, BATEEUT M ThRERT U DL 75— R R

& [FICRG b

& SCHIAPBRIAHBEZE b A4 A 1 20 15 B ol

& RUNHZ T A% AL B PWR_CTRLA.STBFLH, iEFLASH#E NIRE AN, B I, FHESM kY
10us/5, 4 A LAEE B A FLASH

2.9 HEFEFHFI(DMA)
SRS A EIMDMAL 58, T DU S AEGE B BIAEAAEE . SMRBIAE BB A G B S0 B MO

R HEIEHEA LT DMATE RIZAE, [FI AT DLl Sl A ETE . rDE R B s i B AN EE
PRI EE L AR AP IR AT H ARk

DMATR LT R E A4 %: SPI. 12C. USART, B, AR EZIEHER 28TIMX, 12S. ADC.

2.10 SERTEF8P(RTC)

SEIF B (RTC) BAT — 4SS TH AU BCD € a8/ 1H s . EARNIRPFRCE &, mRALH I Zhig.
R RTC S A R G R ) 1 B B

P32 ZFAF A L & kI 30 (BCD) FoRiuAb. #b. 708f. /M (12824 b0 - 2L H JL
5 . A,

PSSR AT AR PPy A as A . s AL L AL H JL5) B (BID .
PIANB2437 7] 2 2 ] 25 A7 % 60 5 LA
RTC $& 4t 1 ERTIAERE T B s BEI ThBe -
2 GPIO L ji F I [ B A AR R S, AR A A T R 24T H
10/83
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2.11 R 2 AE 14

N32G0303 fi e £ 20 Mg hil e i & . INEAIERS 85« I EASE RS MMRThFEE R 88, LKA
A 52 I AN 22 G0 RS 52 I 4% o

TREE T s R e 45 @

www.nsingtech.com

EIS &% FEATE I 38 AR T AL 2 I 2% H DI RE -

* 2-1 ERERIRE R

senti HEEAME | FRERY | PAHEK pkpuag | OO | AR

.k, [ s
1~655362 7] FHATE

s 166 ¥ Euz/ o — 4 -
., [ .

TIM3 161 F, fky | LTOSSSSLMINIME L 4 Wt
¥ B

TIM6 16fir M - 1-65536 2 YL ATl 0 B
B

LPTIM 1647 m) k. 1/2/4/8/16/32/64/128 N 0 WA

2.11.1  KTHFERNZHFLPTIM)

LPTIM & —/NAA Z NI BRI 164158 4%, B 7 LIERR PD B2 SN I DhAERE K T RFFIZAT . LPTIM
R AEBCA WERI SR IR AT O N 24T, ATBLRE Bk th Bt Bish, LPTIM R] LUKE 3 G AR h AR 20
R, DARARI ThAE e Thhg”

RIhFE I 851 E B E BRI T
W 1607 A EiF A
W 3bit WA, SRR T (1. 2. 4. 8. 16. 32. 64. 128)
e N AR
P EBI4PJR: LSE, LSI, HSI, HSE, COMP_OUT Al APB1H %

HRERI I GBI LPTIM Inputléag A BRI B (AR JE LP R asiatT, T Rkef s
VAL

16 bit H Zh3# % 74 (LPTIM_ARR)
16 bit L ZFF#F (LPTIM_COMP)
BN R R

A G AR A BORE B N ik

FT 3 B 1 T e R A - D A
AELE S Ori, PWM)

AIECE 10 F

IR
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B KPR, ORI TG BBk (RS ANARIESD)
2.11.2  EAEREH-TIM6
HAER S AL — 1607 T A
FAER S EE DRI

& 160y HBhE A bt

& 16 MR T AT . (O AUAREOR] i B 915165536 2 8] AR RED

& JCAEI/DMA SR

BB

2.11.3 B EN(TIM3)
SEFER 3 (TIM3) EZRTFLA T AL ST 8. IR A 5 PR B 55 FEE 7= At

&

F5E I 2 1) = E D e A4

b(ii}

B 16 LA EH . CaTSEI A B R T RSO
B 16 fL A e s . (P AARBOTRCE Y 1 5 65536 8] AR RED
n
n
n

3

TIM3 i % 3 HF 4 N iHiE
HIE TAER: PWM it S . ko sCam i N Jlisk
W AR R A P A T /IDMA:
& FHf
& ik FHAF
L K TPNETHE TR
& iR
B [ ES NG T A
B 2N ERT RN SRR E L, DS e Y AR R D Bl
B E (ER) gmidesE . H T EEHE Tl AT e 5 r
B OEREREEEO. T A
2

1.4 BERERER2R(TIM1 £ TIMS)

AR HER A (TIMIA TIM8) L ZH T LU R 65 XHHAE S HAT TG MRS G 5 KRk b 58 B A
Ak B

BRI B LA TN DA JEBCH AR SfE. B T L.
REOENT B0 LTI LT

B 16 A EBREEH A . sl Bakg, W R, BSR D
16 fr Al gmAE Ty Mids . (Op IR AT L E v 1 3] 65536 2 [8] AT =D
CIE T =R e
TIM1 A1 TIM8 £ % 6 MiliiE
AR ETE, TAEBACH: PWM . it bei . ko iUt . i N F 3R
W FA R AR PR A HT/IDMA:
& FHEM
& il HF
& AR
& R
® FIEFSHA
W BRI R AT R 0 T o

& ST TIML A1 TIMS, @iE 1. 2. 3 ZFrbI)fE
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AL IE L AME S e 2%
ZANTEI A NN BB IERAE— D,  DASZI i i 48 R 20 Bl B 42
TIM1_CC5 #1 TIM8 CC5 H T b s ke
TIM1_CC6 T j#iz it 3 s i
W QERD) middsti . HTIBERSAT SR AT e 77 AL
BRSSO . T =AMLz
11.5 RZGH e R 23 (Systick)
XN ER 282 T H TR RE R, Rl ms— MR AE s T £ s -
B P EA R
2407 FE IR T A
H B EnEThae
M H S N0 BE = AE — AN T BRI R G
L JCIE T Ex iR
2.11.6  FIHEHEWDG)

SCREANG T M), MSLE T IHI(IWDG)RIE L& T 1#I(WWDG). HANE T I ER AL T B8 i 2 Ak . i IR (ks
B A P F) R A

JSLFE IR (AWDG)

ML TR T — N 120 s el o B s A — A SRLA T A s, FRAL A IR RCHR ¥ 2 95l , B i
BPOR AR e AR R, AT TAEFESTOPEL. IWDG— B IGE, WS ATEBE B [ ]y ) (5 FRE
I Eas) , FETH S T 2 = 0x000m 7 A B Ay, B R LLHTE RN FIRE e R AR R S AL A R G, =l
YEN—A~ B 7€ N & 9 NI e 4R (R I B o 385 ik 109 ] ARC B BOR A st B s 110 . AL
AR DI FEM R R] L o

HHOEIA (WWDG)

T VR R ORI, b AT DU EAS 7T 1AL (32 8 2% 6 RSP N2 PR e 8 1 A R AT 7 470 i 7™
A AR . R AR IR A IEAE TO AL FORT BT, 7 114 L 2 T 3 0L A I 8] A SIS, =277 2E
—MCUEAL. (LR B as ik 2 T 1w A7 8 BUEZ AT, BnSR 7L 0 3 el 50 2 K (FE 22 1 3 A7 2 v ) el
B AWK E—IMCUR N, X R WS I H s 7 ZAE — A BRI 18] B 1 il

B
&  WWDG HHAPBLIN$ 7315 75 2 (¥ I Bk 4Kzl 5
& YRR E IS TSR
L Q-G E
® YL IR M /N T0x40, (A T IS ) 7 A A
® LB EEE E D AMEERTRE, (B T IR Bh) AR A
& WEREZ) TE TR e vErh i, 0B HAs T OxA40m 7 A SRR h T (EW1), el T LA
T HBEH S LA WWDG E iz
2.121°C B&kEgN

2MMNSTH 12C REHE T, EREEZ EHLII6E, BHITA 12C SZRE RN FF. . EAER . R E
Pl 3 A A (B S FFLIMHzZ),  SCRF DMA #:1E, [R5 SMBus 2.03%%.  12C LG Z M E, @4
CRC T4 AL . SMBuUS(F 4t & 2 i 26—System Management Bus) il PMBus( HL IR & B &2 Zk—Power
Management Bus).

N EEEEEN

[V

* ¢ O
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12C B O EE Dy Re b an R -
TZARER BT T o A TN 1B s
12C EW & TIRE:

*
*

¢ o

*

*

7 I e
PR IR ANE I E T

12C i % ThRE:

AR AR A 5

12C 42 N SCRFTALERI0N ok, 77 S IR S35 XM M 1k i[5 R

52 A e Il

7P A A 7 AL/ L0 My Bl AN R L
SCRFAS AR 8 TR 5

Y P (74100 KH2):
PRI (5115400 kHz);
P+ (FIX1IMHz)

WEbRE

Kk AR A bR
TG R bR,
12C SRR

R IR

R A K

b bk P A% e R B (ACK) R R 5

AL 287 ) L 4 B LB 2R

ZR 1A I D A IR Y R BT Vi

RO TR
® IR TR R A L A b )
A 3 (L I Bk T

H 7 i 2745 1) DMA;
A C B 1Y) PEC(15 2 AL HE AR I ) (¥ 77 A= Bl 56

® ik PEC AE W] LAMEJy iR a — >3 T e fal

® T HE—MEITFITH PEC iR
45 SMBus 2.0

25 ms IS} BiEGER I 4iE B

10 ms 3 & £ SRFART B R[]
25 ms M1 B A B 2 i I
it ACK FZ 1 KIRE 1 PEC 7 A2/BL G

14/83
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®  CHpHbHEAAENT VML (ARP)
¢ % SMBus

213 BRI IR PBR R (USART)

N32GO30 R 5= i i, SR T 3R ATIOR # 10, B4E2AN B FP R B IR 25 (USARTL. USART2), A1/
SRR IR 202 AT 1 S POk 23 (LPUART)

USART1AI USART 24 N S FFfif: CTS M RTS (55 /& B, He4% 1SO7816H R e R, SCHEE/SF P G
3, 3ZFF IrDA SIR ENDEC f£4udmfiihy, ZACH @GR, ML TSR0 LIN E/NThiEE, T
IXEEHAT LA A DMA $#:4E .

LPUART SZptififf CTS fl RTS (5 5 &, S bulfs /30, #8nT LUEH DMA #:4E. LPUART A] LUK R4\
STOP UM,

B USART FZHRHEMIF:
& XL, FbilfE;
NRZ FrifErs s
DEPAFR R LR RS, PR RAE, F T AROR AR, Bmik3Mbits/s
BE TE¢TE SN E i)
AIACE 15 AT, SCRELER2AME 14

LIN T AL R WOTRFERE 71 AL LIN KW AT B0 BE 70, 24 USART AEAHBCE AL LIN I, A=
FRABHLWTHAF, Kar il 10/1 147 i - 7°F
B 3 R 3 BN FH T [ 25 A i
IRDA SIR #fdas i ds, 78 1EH BT SCRF3/16/47 (4 2L I [H] ;
B Be R T Re
® HIHE-REZICRF 1S07816-3bmE HLE I 0 R e R ML
® Rt A EI0.5F1L.54ME 1475
AL T A 5
A E B 8 DMA 2 2P 3815, 78 SRAM BRI £ 2 DMA 22 m3le/ 3 571 s
ST [ 1) R 28 R BRI B4 R 437 5
Tor AR 2
® PR IP AR
® RIEZMART
o fList bRk
L Lzl
® RIEIIGAL
® O HERUCEIR TR
& VUSRI bR E
® iR

® IEHHIR

*® ¢ 6 0 o

* ¢ o

* 6 0 o
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® iR
® KGR

¢ 107w hrER USART A b

® CTS%#%&

® LIN WiFFrFka il
o RIXHFEAEAAAT
® RIETEM

® KR A AR I
® RLIFEE L NI
® iiHANiR

® MifEiR

® IR

® KUGHHR

&  DICHEEEE, WARMBEAUTHES, R
& TR g (e 2 ) A 2 N B ko RS AN )

www.nsingtech.com

& BiAME:

USART modes USART1 USART2 LPUART

AR XHE P& B&s;

T A4 il XHE &= P&

Z 271 I(DMA) XFF P& SHr

EZ (s SE XHE P& A FE

k7 XHE &= A FE

I RE Y FF SCHE AN HE

T (i) FE P& A FE

IrDA HF XHF AN

LIN FF XHF AN

2.14 BATAMERED(SPI)

SCRF2ANSPHE T, SPIFC VRS 1 5 /M B & A/ A XU L A5 HR AT U7 2l A o e ] AR I B R - A
I AN MBS BLE(E P (SCK) . 3% HIERELLZ I E T X TAE. el T2 MAlE, W%

[ A3 2 R 2 B T [R)B A% 4, 3 vl i P CRCI S (A P S I8 15

B SPHZOMEEIEEM T :
& XL [FEIP AR

8167 A% i iins ik +%
SCHF R MR
BEEEER W

AR MR 2 PR 1 5

® ¢ 6 6 0

7 BN 2R = AR A 2 (0 XU B T [R)20 Ae s

A SRR 2T 289 7T B e B A 1 E 4T NS S B«

16 /83
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& GRFE A B AR R AR A 5
& TFRIIEEIY, MSBTERTELSBAERT;
& N filoR TR R B R IR RIS
& SPIRAIATRERE
& SCFFREE(E AEECRC;
® (ERIFEMAT, CRCAH W AR ARG — A1 K%
® {EANUT AL AR B 1 e 5 — 71 B 3 T CRCIR B s
& Al TR T E AR R B A CRCE 1R bR &
&  CREDMAILRER BT ROIE AR R8s PR AR R AIEEGE R
& B EEE: 18Mbps
2.15 BATHEWEO(17S)

12S/2 —Fpa5| I [F)20 B3 47 82 @ PR, v PATAE T Es M, v RARC & N1647 . 240753247 455, 71
A E Dy N B B TS, SRR AR AR A 2 N 8kHZ F96KkHZ . & SR I B HAR AE , B KR I2SPRiE,
MSBRILSBX} 5An e, LA NPCMERTE .

EAFNTEIRA, AT TR MAFAEA T . e/ ny, 85 O A B4 i 4

5.

B 2SEOEEIIREW T

*

® ¢ 6 6 6 6 0 o

*
*
*

2L (1A — B ZI R 2% B

FEHE MR

SO LR IR FE TR A AT, SRATRE B 1) 55 SR A A 2R (BKHZ £ 96k HZ)

Kt T LA 1607, 2407 535 324 5

T T (] 7 2 0 My 16467 (1657 20 o) 532437 (16, 2453217 £ 4ha i) :
AR AR B R (P e )

MR IEAS R BT ks A0 A 32 MR R (R385 H b 2 A

1607 HHE 7 A2 SR AR R0, TR TE P it 25 — AN 25 A7 3
TRFI12S ML -

® I2STKFHFR;

®  MSBXfFhrifE (X 55);

®  LSBXIFARAE(H X 55);

®  PCMARHE(L6 A7 E T M7y K B T [F) 40 B 16 fr i ioidy Je 32 i i)
K 77 1A B2 MSBTE 5 5

RIABFNECERS B DMARE

i BT DA H B AN AT 4, LR [ 5 S 256XFs(Fs i STRAF AT )

2.16 38 % N\ i3 0 (GPIO)

GPIO (General purpose input/output) B[l 741/0, AFIO (Alternate-function input/output) E[J& FHIhfENO.
O R Z SCRR40NGPIO, Hhi 2y 44 (GPIOA/GPIOB/GPIOC/ GPIOF) , A/B#L4F4H16/ M 1, CA13L34S,
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FAHILEA> . GPIONH HATHAR (= AN I 51, TP AT URYE R SR RAEEC B . R GPI0 5] JAIAT AT LA AL
FoE s B A sl figsm . Br AR SIS, HoAh I GPIO 5] RIS K L it i g

B GPIOT: ZURF AR an T -

*

® & 6 6 O 06 0 o

GPI1Oi T A] F A 73 ) e B s LA A

® NFET

PN

PN R

AU fE

VAR SEi ks DS N DA

et i K bR T

e S T RE & L/ ReT S

THR A F ThaE e b/ R haTd

PRI 15 B B BRI R

A 1O SCRRA1ES v kT T e

BT A 1OSCRFIR IO FERE e, b+ BT By v i B

16 NEXTIH] A T-SLEEPELSTOPH A i, FTA 1/O W] 5 F AEXTI
PAO/PC13/PA2 =Ml 10 7] F T-PDREA Mg,  1/OJERLIN 7] % K 1us
SCHRERRA T MU I/OE I T g

SCHEGPIOBUE NI, BT RGBT RS

B0 AL AR e, (A ZU% 32160 75 [ /O 25 478 (AN SR V1647~ 5 B8 A 7Y
ZZIDAE

2.17 BB F# #3%(ADC)

12{i1 ADC £ B VGEIE A B 7 H M I8 . S 2 k16 NEIN, AT 125N A4 PO 205 208
HIEIE ) AID FeAfen] DL, ESE . B W AT . ADC )45 ST BUA % 558 6 55 77 RAFA 7E 16
REARZF A4 ADC [P BT £PATS 1S 18MHz,

B ADC MR LT

*
*
*

L IR 2

SCFELS ADC,  HuigiN, AT 12N A4S R AE SR

SCRPL2BL 3 E R, B KA E ZEIMSPS

ADC 4> N TAEREPIR S SRAE I b SRR i B et

® (UnACE AHB_CLK fE TAER 8P, f ] $48MHz

® HFCE PLL fEAKAEREPIR, Hemal 218MHz, Y FF4340i1,2,3,4,6,8,10,12,16,32,64,128,256
® TfiCE AHB_CLK fEARFEI B, #Er] #18MHz, #F73411,2,3,4,6,8,10,12,16,32
THIT I B T AR THI Dhfig, 90 06 2000 B A 1M HzZ

SCHEE I i ADC KA

FEARAE I TN 2 RN R AR AU |1 S e 7 A e

AL YRR B0 B 2
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MIBEOFEE N ¥ B sh it
A R A — O R R X 5

SRAE [ 8 7T A2 S 4 ol G P2

U 45 R N A 4520 A1 R e 10
(AL s

ADC ftHLEZIR: 2.4V F5.5V

ADC #ii\JEH: 0<Vin<Vopa
FLUIEE i 45 H1 4T DMA 53R

2.18 BHEBCKEE(OPAMP)
PR (I SRR 88, A AMEROR. P EBERBE A T AR AR O S (PGA) S Fh TR
B EEYREWR:

*

L 2R JER 2NN 4

*

SCRFR BN

OPAZE M4 H i [Fl0.4V~VDDA-0.4V ;

A DA AL (132 TEOR P i P28 2538 758
NAEESEE N3 7H

OPAMP LA AT AT & il

® M (SN E)

® PGARI, FI4mfEIEatisc2X. 4X. 8X. 16X. 32X;
o RFEARA;

WHERE I ADCIETE H 112 O 23 i A 5 &

2.19 B L8 38 (COMP)

PRI B, T DA Sl st & CEUAREs i om 512 110 1), el IAUER S &M, 7ERNL
FEfilin A nT LA R B I 28 1K PWM 4 H G- 772 B J) 3 R e i o

W LR TR R

*

L BR K 2B R 2R JEE R JER 2

M B 38 COMP,  HUAMRINFELL A (7] L TLAEYE LPRUN, SLEEP 1 STOP £ 1)
W E —MeAR AT AR 2 i N LB R R VREF

SCREE N D, PRI AL

AR AT S AR

RV E BT, €. . &

EeAR S R AT 4t ) 1/O I I Bl fid A e I 4%, T i3k 3. OCREF_CLR H4. A 4F 4

W NJEIE W E % 1/0 ¥ . VREF

A R SRS, FESUE DL T f5 R AL A Re 8t

XFEHEEE (Blanking) , WIFELE =L Blanking FVH IR

AT A ) 7 2 R G MR IR MR, COMP 5 STOP MBERE 7. ik asf hilid i%
BERI EXTI P24 by
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& WTECEIESCE RN
& IS EVE BB E R
& HJHCE A TR AR

220 BEAERER(TS)
TR AL IR P A — AP L R AR AL LR, A5G 7E 1.8V <Vppa< 5.5V 2 [ i FEAR AR 1 P il 14 4
FIADC_INLI2 i NI b, T-He A5 38 1 e e 3 e 450
2.21 ¥ENY 28 (BEEPER)
BEEPERMEHL SCHF FLAM I, 7f LAP=A: A WS 5 R BRSNS IR S 25 . TP~ A don S sl R R
222 HDIV # SQRT
Brikd (HDIV) | #4774 (SQRT) A= R TRt T 5 s AU R LAt s 3 5, T3 o0 b 7n bk il 24
TEVHE AL . ZBRER . FF 7T rT BT Jo 55 32 B A ik is S sl 1 5 v B
B HDIVAISQRT BT .
& S FrwordiAE
& SAE BRI TE R IR S B R s
& 2fupilRE, 320 FRE, fith 320 AIB2AL R L
& BRECNTEEIREN, FRIRIEE S RGN
& 20T ESHITITREL, 16607 M4
& SANET BRI SE R IR S BT s 5
& ] U P A A B R A O B AR A A T T R T e
223 fEAR LA LT H L (CRC)

LR CRC32FICRCL6IRE, FHINTURILIE(CRC) V5 FR G /& R4k [ e 1 2E il 2 Wi =043 BT —CRCIT 545
TEARZ R, 5T CRCIIH A FH T 36 UE £ A& i s /76 1 — 35 . 7EEN/IEC 60335-1hRAEI T 1,
B T PRI N A A 2R AR B, CRCTHEL T AT LA TSt st S 28 44, R S5 EsEH A
AR BAZ AR AR I = A 2 2 0T T

B CRCIFZERFELIT:

CRC16: 7% I X16+X15+X2+ X0

CRC32: ij:%‘:gIﬁﬁx% + x26 + X23 + X22 + x16 + X12 + Xll + xlO + X8 + x7 + x5 + x4 + x2 + X +1
CRC16#H 58] : 17~ AHBHT 8 & #(HCLK)

CRC32it 5} 8] : 1NAHBHS 8 & (HCLK)

TEIR TR VAR AT e &

& FDMATJ

224 ME—& & F 55 (UID)

N32G030 F 517 & N B A A R B2 ME— 1% 5 415, 2300 9 96 f7 I UID (Unique device 1D) 112817 1)
UCID(Unique Customer ID), IXP /N4 7815 A7 AE INAAAF g2 I R G BC E S, EN1ATE S 1E BAE
J B RS, HORIEXTN32G030 £ FIMTE & — AN fil # AEAT AT Ol A& ME— 1, FH P S AR 3 BN % 45 1T
PUIE I CPUBSWD 2 M HL, AW #E .

*® ¢ 6 0 o
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UID 961, 38 H RO 515 BN RS, FE40 S INAERT, R UeME— bR 5 BN FE M 5,
— B S AR AL INAF At s Y R 2 1k

UCID 12807, 57 EREARCH FFA5 2 X, EaEOH A EMAMHKE R
2.25 %ﬁ SWD i%ﬁQD(SWD)
WiARMAISWDH#z M .

3 BliE R
3.1 HEREHE
3.1.1 LQFP4S8

3-1 N32G030 % %1|LQFP48 5| k14341

~ © n < [a) 3 S
o] =] o] o] 2] < <
o a a a o a o
) [a] - o o)} 0 ~
< < < < ™ ™M ™

~
(]
48 :| VDD
a7 ] vss
46 :| PB9
as| | res
a4 ] BooTo

pc14-0sc2_IN[_|3 3a[ | pa3

PC15-05C32_OUT[ |4 33[ | pAr2

pro-0sC_IN[_|5 32| | Pau

PFL-0SC_OUT[ |6 31[_ | pa10
LQFP48

NRsT[ |7 30[_ | pao
vssa[ |8 20| | Pas
vopa[_ |9 28] ] pe1s
pro[ |10 27 ] pB14
par[ |11 26| | pB13
pr2[ |12 25| ] pe12

P10 [ |21
pe11 [ |22
vss |23
vop [_| 24
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3.1.2 TQFP48

3-2  N32G030 £ 5 TQFP485| i /3 A

37| ] pats

wn
~ Xo] n < o —
[aa] [aa] [aa] [aa] o <t
a a a a a a
[a2] o o o (o)) 2]
< < < < o o

ag| ] vop
a7| ] vss
a6| | pBo
as| | res
a4 ] BooTo

vop[ |1 36| | PF7

pc14-0sc32_IN[_|3 34 | a3

PC15-05c32_ouT[ |4 33| | Paw2

PFO-OSC_IN[_| 5 32| | pAn

PFL-OSC_OUT[ |6 31[_ | pat0
TQFP48

pro[ |10 27[ ] pB14
paL |11 26 ] pe13
pr2[ |12 25| ] pe12

pas [ |13
pra |14
pas [ |15
pas [ |16
pa7 [ |17
P2 [ |20
P10 [ |21
P11 [ |22
vss [ |23
voD |24
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1.3 LQFP32

voo [
PF0-0SC_IN [_|
pF1-0sc_ouT [
NRsT [

vooa [_|

pa0 [

pa1 [

pa2 [

3-3 N32G030 £ 51| LQFP325| i3 A

30 :l PB7

29| s
28| | eBs

LQFP32

27 :l PB4

26 :l PB3

25 :l PA15

24

23

22

21

20

19

18

17

pas |11
pa6 |12
pa7 [ 13
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1.4 QFN32 (Smmx5mm)

K 3-4 N32G030 £ 4QFN32(5mmx5mm) 5| Jil 43 A

VDD § PAl4
PFO-OSC_IN | _ PA13
PF1-OSC_OUT| i3 28 PA12
NRST 21f lean

VDDA | QFN32 1 pA10

PAO} PA9

PALE 17 CHI L

PA2} 8 17{ ! VDD

24183
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K 3-5 N32G030 £ 4QFN32(4mmx4mm) 5| Jil 43 A

E3[23 5%

A

’I
3.1.5 QFN32 (4mmx4mm)

ad
%

< (a2} o~ - o
i — - — - [e)}
<C <C < << < <<
a a. a. a a. a
IMI. .||Q|Jl. .llah_l. .|.I|.|. .||O||. FMJI.
|||||||| [a\] [a'] o~ o~ o~ -
STVd T4 4:F|
gadl 19t “1ad
vad! i/t “oad
sad{ 18T S Lvd
=2
98d i 67 m 4% 9vd
(8di toe i ] Svd
oLoog}  L1I€ oti ]
gadl  ice 6 | £vd
- o m < wn o
[ JUNE S A O O
() 2 = [ < o
= p} v <<
W 2_ o m m o
m | >
O ~
[72) m
Q 3
< o
g A
£ 3
a.
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3.1.6 UFQFPN20

K 3-6 N32G030 % ¥JUFQFPN205] il 4 #i

€Tvd

v1vd

94d

£4d

01009-¢4d

m (o)} a v —
=)
= = > < &
o eeed feccd teeea ..,.L."
— 3 3 S —
19T OT:

A o 6 1
||||||| - 2 | S —
=2
—eeeees & P
18T (T 81
lllllll Q cccccaa
llllllll F RELLELIL
161 ) Li
: 0T 9i

(Tp]
o
=z = = o
| =2 a ADn <
o O_ m (=) a
O o =
(2} (20}
Q &
< (@]
S th
& T
a

Lvd

9vd

Svd

Pvd

Tvd
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3.1.7 TSSOP20

BOOTO

PFO-OSC_IN

PF1-OSC_OUT

NRST

VDDA

PAO

PA1

PA2

PA3

PA4

K| 3-7 N32G030 £ 51| TSSOP2075| il 43 Afi

I

10

TSSOP20

20

19

18

17

16

15

14

13

12

11

JUUDUUULTL

27183

PA14

PA13

PA10

PA9

VDD

VSS

o
@
=

PA7

PA6

PAS
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ST AEIOT W VR I 5 121 it “ GPIOTIAFIO™ 5451 1) ST hE” 37

® 31 FEX
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SR
€ | E _ <
g £ o Pin name =) 5
S © o Q2 P g 8 i T = i iti i
IS5 | » g g z & (function after o = Alternate functions Additional functions
e | & £ £ o o reset) 2 ¢
sel S |g|g|¢|p 0
Pl T le e |5 F
L L
(o4 (o4
1 1 1 1 VDD S - Complementary power supply
RTC_TAMP1,
2 - - - - - PC13 110 TC RTC_TS, WKUP1
RTC_OUT,
PC14-0OSC32_IN
3 - - 2 1 - (PC14) 110 TC - OSC32_IN
PC15-
4 - - 3 2 - 0SC32_0uT 1/0 TC - 0SC32_0uT
(PC15)
PF0-OSC_IN OSC_IN,
5 2 2 - - 2 (PFO) 110 TC 12C1_SDA OPAMP_VINP
12C1_SCL,
6 | 3 | 3| - |- 1|3 PFl‘?F;Q’F%OUT o | TC USARTL_CK, 0SC_ouT
USART2_CK
7 4 4 4 3 4 NRST I RST Device reset input [ internal reset output
(active low)
- - - - - VSSA - Analog ground
5 5 5 4 5 VDDA - Analog power supply
USART1_CTS
USART2_CTS
LPUART_TX, ADC_INO,
SPI1_SCK, RTC_TAMP2,
12S_CK, WKUPO,
10 6 6 6 5 6 PAO 110 TC USART2 RX, COMP_INM,
LPTIM_INZ, COMP_OUT,
TIM8_CH1, OPAMP_VINP
TIM8_ETR,
LPUART_RX,
USART1_RTS
USART2_RTS,
EVENTOUT,
SIPZIS]. —\'/\IVSSS’ ADC_IN1,
11 7 7 7 6 7 PAl 110 TC VY COMP_INP,
LPTIM_IN2, OPAMP_VINP
TIM8_CH2, -
12C1_SMBA,
TIM3_ETR,
LPUART_TX
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12

PA2

110

TC

USARTL_TX,
USART2_TX,
TIM8_CH3,
SPI1_MOSI,
12S_SD,
TIM1_BKIN

ADC_IN2,
WKUP2,
OPAMP_VINM

13

PA3

110

TC

USARTL_RX,
USART2_RX,
TIM8_CH4,
TIM1_CH2,
SPI1_MISO,
12S_MCK,
LPUART RX

ADC_IN3,
COMP_INP

14

10

10

10

10

PA4

1/0

TC

SPI1_MISO
12S_MCK,
USARTL_CK,
USART2_CK,
TIM3_CH1,
TIM1_CH1,
SPI1_NSS,
12S_WS,
12C1_SCL,
TIM8_ETR,
LPUART_TX

ADC_IN4,
COMP_INM,
OPAMP_VINP

15

11

11

11

11

PAS

1/0

TC

SPI1_SCK,
12S_CK,
TIM8_ETR,
TIM1_CH2N,
TIML_CH3
SPI1_MOSI,
12C_SD,
TIM8_CH1

ADC_INS5,
COMP_INM,
OPAMP_VINM

16

12

12

12

12

PAG

1/0

TC

SPI1_MISO,
TIM3_CH1,
TIM1_BKIN,
TIM8_CH1,
EVENTOUT,
LPUART _CTS,
LPUART TX,
12C2_SCL,
LPTIM_ETR,
BEEPER OUT

ADC_INS,
COMP_OUT,
OPAMP_VOUT

17

13

13

13

10

13

PA7

1/0

TC

SPI1_MOSI,
SPI2_NSS,
12S_SD,
TIM3_CH2,
TIM1_CHIN,
TIM8_CH2,
EVENTOUT,
LPUART_RX,
12C2_SDA,

BEEPER_N_OUT,

USART2_CTS,

ADC_IN7,
OPAMP_VINP,
COMP_INP

18

14

14

14

PBO

1/0

TC

TIM3_CH3,

TIM1_CH2N,

EVENTOUT,
SPI2_SCK,

ADC_INS,
OPAMP_VINP
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19

15

15

15

11

14

PB1

110

TC

TIM3_CH3,
TIM3_CH4,
TIM1_CH3N,
LPUART_RTS,
12S_SD
SPI2_MOSI,
USART2_CK,
SPI1_MOSI,

ADC_IN9,
OPAMP_VINM

20

16

16

PB2

1/0

TC

12C1_SMBA,
12C2_SMBA,
TIM3_CH4,

LPTIM_OUT

ADC_IN10,
OPAMP_VINM

21

PB10

1/0

TC

SPI2_SCK,
12C1_SCL,
12C2_SCL,

LPUART_TX,

TIM3_ETR,
SPI1_MOSI,
12S_SD

ADC_IN11

22

PB11

1/0

TC

12C1_SDA,
12C2_SDA,

EVENTOUT,

LPUART_RX,
TIM8_CH3

23

16

12

VSS

Ground

24

17

17

17

13

VDD

Digital power supply

25

PB12

1/0

TC

SPI1_NSS,
12S_WS,
SPI2_NSS,
TIM1_BKIN,
EVENTOUT,
TIM8_CH1

26

PB13

1/0

TC

SPI1_SCK,
12S_CK,
SPI2_SCK,
12C2_SCL,
TIM1_CHIN,
LPUART _CTS,
TIM8_CH2

27

PB14

1/0

TC

SPI1_MISO,
SPI2_MISO,
12C2_SDA,
TIM1_CH2N,
TIM8_CH3,
LPUART_RTS

OPAMP_VINP

28

PB15

1/0

TC

SPI1_MOSI,
12S_SD,
SPI2_MOSI,
TIM1_CH3N,
TIM8_CH3N,
TIM8_CH4,

RTC_REFIN,
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29

18

18

18

PA8

1/0

TC

USARTL_CK,
TIM1_CH1,
EVENTOUT,
MCO,
SPI2_NSS,
TIM8_CH2N,

30

19

19

19

14

17

PA9

110

TC

USARTL_TX,
TIM1_CH2,
TIM8_BKIN,
12C1_SCL,
12C2_SCL,
SPI2_SCK,
TIM8_CHIN,
LPTIM_OUT,
USART2_TX,
MCO

31

20

20

20

15

18

PA10

1/0

TC

USARTL_RX,
TIM1_CH3,
TIM8_BKIN,
12C1_SDA,
12C2_SDA,
SPI12_MISO,
USART2_RX,
RTC_REFIN,

32

21

21

21

PAl1l

1/0

TC

USART1_CTS,
TIM1_CH4,
EVENTOUT,
12C2_SCL,
SPI2_MOSI

COMP_OUT

33

22

22

22

PA12

1/0

TC

USARTL_RTS,
TIM1_ETR,
EVENTOUT,
12C2_SDA,
SPI2_MISO,

COMP_OUT

34

23

23

23

16

19

PA13
(SWDIO)

1/0

TC

USARTL_TX,
SWDIO,
USARTL_RX,
USART2_RX,
12C1_SDA,
SPI1_SCK
12S_CK

35

PF6

110

TC

12C1_SCL,
12C2_SCL,
SPI2_SCK

36

PF7

1/0

TC

12C1_SDA,
12C2_SDA,
SPI2_NSS

37

24

24

24

17

20

PAl4
(SWCLK)

110

TC

USARTL_TX,
USART2_TX,
SWCLK,
12C1_SMBA,
SPI1_MISO,

38

25

25

25

PA15

110

TC

SPI1_NSS,
125_WS,
USART1_RX,
USART2_RX,
LPUART RTS,
EVENTOUT
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39

26 26 26

PB3

110

TC

SPI1_SCK,
12S_CK,
EVENTOUT,
LPUART_TX,
TIM3_ETR

40

27 27 27

PB4

1/0

TC

SPI1_MISO,
TIM3_CHL1,
EVENTOUT,
TIM8_BKIN,
LPUART _RX,
LPTIM_OUT

41

28 28 28

PB5

1/0

TC

SPI1_MOSI,
12S_SD,
12C1_SMBA,
TIM8_BKIN,
TIM3_CH2,
LPUART_TX,
LPTIM_IN1,
TIM8_CH3N

42

29 29 29

18

PB6

1/0

TC

12C1_SCL,
USARTL_TX,
TIM8_CHIN,
TIM8_CHS3,
LPTIM_ETR

43

30 30 30

19

PB7

1/0

TC

12C1_SDA,
USARTL_RX,
TIM8_CH2N,
LPUART_CTS,
LPUART_RX,
LPTIM_IN2,
TIM8_CH4,

44

31 31 31

20

PF2-BOOTO

Boot memory selection

45

PB8

1/0

TC

12C1_SCL,
TIM8_CH1

46

PB9

110

TC

12C1_SDA,

USARTL_TX,
SPI2_NSS,
TIM8_CH2,
EVENTOUT

47

32 - -

15

VSS

S

Ground

48

16

VDD

S

- Digital power supply

=

w0

I|= #A, O= i, S= #l, HiZ= EH, B=24//BO0T0Z/ M

TC: #5/E5V 11O, RST: 7R AZCE LA e B I XK ey 17 51 1Y

HLET) g (X TE i 7 258 3 1

BRI RIE N )7, BHTIFERTF » VO Zii LT 8 FL B I AU A B (PMODEX[1:0]=2"b11) o {H# LLF ISR

155

€ NRSTZ(2A LGPIO L)

NRST_L A A

L)z, i RGN 7] BV A E T i 5/SWD, SWD 5/ I3 B THA L4734 T $i B
PA14: SWCLK & /- #g A T 47+

* 6 o0
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4

PA13: SWDIO & /- #i A L #u =
& PFO:

®  PROZU/ETIAE

® PFOZ/H#0OSC_IN
4 BOOTO:

®  BOOTOZU Fzon A FE=(C

4 BT
4.1 MR
FrAESE UL, BT A HE R A LAV ss A FEHE o

4.1.1 BANBRREE

BRARRE A U, AR 2 LB 100% ) 7 fhAE PR G IR FETA=25 TR AT IR o BT S/ AR R RRE AR
BN ISR L A ol P LIS A A T 45 B fRAE

FERFAN RS T T FIEM P VOB 235 VAl Bt 0 BB T2 A 2 S, A fEbr g BT
M FELREVPAEHIIEA b, S MR R R IE A AT 2

4.1.2 BLAVEAE

B AR, B RAE R T TaA=25 THIVpp=3.3V(1.8V < VDD < 5.5V Hi JE i ). X L6803V i T it 45
SMARZMR,

ST ADCHS B2 R i X — MR AL JCR AR, R T AR L T B 1 2.
4.1.3 JAIhLR

BRAFREA U, ST il 26 OH vt 3 i R 2

4.1.4 ABHE

5| IS Lot (1 sk s TR 41

4-1 5l AR

o imi
!

4.1.5 5| NEE
BB (0 SR T 420,
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4.1.6 HrEFR

Kl 4-2 51N L

0 PIN

4-3 TR

www.nsingtech.com

Voo
VDD1/2/-- Voltage R
Regulator
o Output | _ 10 Core circuit
o x n - 2 . (CPU, Digital
r47yr BN GenFe:raI 1/0 nout 2| Logic circuit,
—_— ort nput | =lcircuit
L > JF memory and
PLL)
Vss1/2/- Tj >
VDDA VDDA
Analog Peripherals
(ADC,
1:_)0135 — COMP, OPAMP)
N VssA
1. nAVoo ™M
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VAR R R i R
4.1.7 HRHEHENE

4-4 FLPH AR T 5

Lop )
Von
.

l

Vo

4.2 #N BB E

INTE AT LB W SR < A0 e RBUEE " PIRR (R 4-1. R 4-2. R 4-3) P4 infE, v
ANEHBAR IR o 3K B R 45 Y BE AR 2 KB KT, AN ERTE LS AR T 88 F IO DI REVE R TE 1R S8 AF I AR

EREONIF SIS A G N LT E T 8

® 41 HERFRRE

www.nsingtech.com

o6 A, EL
Hb/zfﬂ‘

ENE LTI

ine) i 3o B/ME BAME HBhr
Vop- Vss AN 32 AL B L (17 Vopa I Vop)® 0.3 5.5 v
Vin TEAE R VOFIEEHI T H A fL Vss-0.3 Voo + 0.3
| AVoox | AN [FIBE L 5| 2 () H T 22 50 .
| Vssx- Vss| AN[EHE b 5 | B 1) ) F R 2 50
VesoHam) ESD# i L B R (A4 BEAY) % I554.3.1175
1. FrA R HYE(Vob, Vooa) FIH(Vss, Vssa) 51 I 200G 28 42 B AN o VRVE FEL g o gk i R 4 L
* 42 MR
Fiin=) R BAREO LA
lvo 23 Voo/Vopa LR ZR 1 & B 3L (FE B L 3 ) ) 200
lss 2555 Vs HiZE 10 S LI (U L FLR) @ 200
o AEREVORIZ I 51 B (i v v 16
AT VOFNA il 5 J)_L Fry it FELIAT -16 mA
NRSTH] JFREN HL i 0/-5
Lingeiny@ HSEJOSC_IN5| JIFILSE/OSC_INF| BHIFFIE N T +/-5
FoAd 5] F A +5

1. FraMHEYE(Vob,

Voon) MHE(Vss, Vssa) 51 BEIA AR 24 42 SN Fe VFE B N IO Bt R 458 L

2. REFEANHHLE TSR . 26 554.3.177.

# 4-3 IRJERE

i)

Eiiipy

HfE

HAL

Tste

i -1 P 91

-40 ~ + 150
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‘ T | KR 125 T
43 THE&M
4.3.1 BAT/E&H

R A-4 A TR

s 2 & B/ME BARE B
froLk N #BAHBHET & 4% - 0 48
frcLia N EFAPB LI #h AT - 0 48 MHz
focike S APB2I #h AT - 0 48
Voo FrifE TAF R - 18 5.5 \Y
VoA RS 73 A L W 5 VopOAHF 1.8 5.5 \
Ta PR BRI 2E T #E -40 105 C
T SR 40 125 e

1. (AR B S Voo MVopaflb HL, 78 b RURTIE# #AE 1R, Voo MVopaZ [A] 5 % L VFAT300mV [ 225 -

4.3.2 b e R TARR A
FRIA N SHOLHIRR 4-45) R TRIE IR L.

R 45 e L ) TAR KA

i ¥ % B/ ME BAE BAfr
t Vop_ b FHid % MOZIVop 100 650 pus/V
voP Vop | g% MVop |0 100 0 us/V

4.3.3 PHRE LA IR HIBERR
FRBE I SHO AT 4-450 R BHREE FAIVoo ke R F IR 1.

R A-6 A RS L YRR R

5 ¥ &M Min | Typ | Max | Zfr
Rising PLS[3:0]=0 1.78 1.88 1.98
Falling PLS[3:0]=0 168 | 1.78 | 1.88
Rising PLS[3:0]=1 1.98 2.08 2.18
Falling PLS[3:0]=1 1.88 1.98 2.08
Rising PLS[3:0]=2 2.18 2.28 2.38
Vevs Falling PLS[3:0]=2 2.08 2.18 2.28 v
Rising PLS[3:0]=3 2.38 2.48 2.58
Falling PLS[3:0]=3 228 | 238 | 248
Rising PLS[3:0]=4 2.58 2.68 2.78
Falling PLS[3:0]=4 2.48 2.58 2.68
Rising PLS[3:0]=5 2.78 2.88 2.98
Falling PLS[3:0]=5 2.68 2.78 2.88
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Rising PLS[3:0]=6 296 | 3.08 | 32
Falling PLS[3:0]=6 286 | 298 | 31
Rising PLS[3:0]=7 316 | 328 | 34
Falling PLS[3:0]=7 306 | 318 | 33
Rising PLS[3:0]=8 336 | 348 | 36
Falling PLS[3:0]=8 326 | 338 | 35
Rising PLS[3:0]=9 356 | 368 | 3.8
Falling PLS[3:0]=9 346 | 358 | 37
Rising PLS[3:0]=10 376 | 3.88 4
Falling PLS[3:0]=10 366 | 378 | 3.9
Rising PLS[3:0]=11 392 | 408 | 4.24
Falling PLS[3:0]=11 382 | 398 | 414
Rising PLS[3:0]=12 412 | 428 | 4.44
Falling PLS[3:0]=12 402 | 418 | 434
Rising PLS[3:0]=13 432 | 448 | 464
Falling PLS[3:0]=13 422 | 438 | 454
Rising PLS[3:0]=14 452 | 468 | 484
Falling PLS[3:0]=14 442 | 458 | 474
Rising PLS[3:0]=15 472 | 488 | 504
Falling PLS[3:0]=15 462 | 478 | 4.94
Vevohyst PVDIR - 80 100 125 mv
Veor VDD - H/ N HUE A7 R i - - 1.53 v
TrstrEmpo® SRR (8] - - 150 us
1. HETHRIE, AEA R,
4.3.4 NERSEHBRE
TNRPGHSEHRKIEE 4-45) HEIAEGIREE Voot f & T R4S
* 47 NERZRBE
s 2 1 B/AME HRE = IN A By
VRerINT N B 5 -40°C< Ta< +105°C 1.16 1.21 1.26 \%
Tovn® | 11 At 2| PLS[20}=001 (E7Hif) : o s

1. 5 B SRR S Ta) il i N o i 2 IR R 153
4.3.5 fte B R
HLE T R 2 R SR R 2 1 2

PRI E . ARSI VORI B A . 7 AEAA 2% AL B DA ST ARG 45

fobr, REESHMARERE TEREL. RERE. VOS5I fEk. ™

HLHAE I B M, VELIE 4-4.
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A2 I P A AT BT I AT AR TN AR, AR R AEPUT — BRI A .
B IHFE

Tz a AL T B AF

B ARSI AL TR AR, JRERES RS HT L
B AR TR FRES, BRARR U

W ARG B 1) B 1) R 4 B fac Lk R AR (0~ 18MHzZ I 0N 545 A 11, 18~36MHz I Ay 12543 fE 3,
R I 36MHzE 2545 JE 1) o

B YHFEAMER: feoika = freks freike = faclke
#4-8. K 49 K 4-10 A HBISEL, BIKIER 4-4 5B AETEE A VDD At H L E Rl

Voo Vss(TC F1#K) -

R 4-8 IaATHET VLR IR AR, B AL ERACRS A R IN A7 g AT

HAEO
2 L % f

#e = el T 105C Hpy

S 48MHz 9.04

(AT Sh 24MHz >-75
| BT 8MHz 3.03 A

bo HER FLR P 48MHz 5.38

%BH‘ ’
ST S 24MHz 4.00
8MHz 2.60

1. BHEITFAZEETEARIE, ATEAF= L.
2. AMEEED, YfucLkN24MEBLASMIN, TEE fS FHPLL.
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R 49 BATRET RO IR AE, B AL EACRS A N FERAM I AT

HRIFO
f
Fias] S x4 HCLK A= 105C L:N\vA
SR B AMz o
(AL AT 5t 24MHz >-17
| BATEU 8MHz 262 A
PP HER] FLR 48MHz 6.21
AR R,
S AT S 200Kz 400
8MHz 2.10
1. HEIFRZEE TS PRE, 7E4E7F= F PAVoomaxFl fucLkmax Ay 24
2. AMEEFER, UfucLkN24MEBLASMIN, TEEL S FHPLL.
F 4-10 BEARFEZT A0 ML B IR R, ARS8 4T AEFlashaBkRAM H
HAEO
e % f
e Y ft S Hpr
SRR £ il ros
(AL A 5h i 24MHz 421
| AR AR R 1 8MHz 2.14 A
ep LR LR 48MHz 3.08
NI @,
SEPRPTA A % 24MHz 2.23
8MHz 1.41
1. heE PSS H, ZEA2 77 LLVopmax Al PAfucLkmax i B8 4 A2 4R
2. AMEEED, YfacLkN24AMEBLASMIN, TEE S FHPLL.
3. HADCIfERT, ALIMARER CHBEHHRIE) .
411 EHUREHURE T 1 S 70 5 FE
HAUED RANE
Fia=s BH >33 BT
Vop=3.3V Vop=3.3V
, - WHZEIE, BT 4 3 L35 Cortex®-
gz&%ﬁ (SLEEP) I \io Bothhi, M NVIC, RG2Sl 3.10 5 mA
" (SysTick) HKIRTEIEAT)
e (PR (STOP) N RTC Rigfr, SRAM &%, FrfE 1/0 4R 260 95 UA
SR SIREE, TR '
] N
- xﬁfggg,3|wmewmo& 0.414 L A

1 SR/ RAETA=25C IR 2]

BRI PRI AR

MCUALF IR 44 T+
B T RNOSI A AL T N, FFERE— NS H T E—VopEVss(FTE713R) -
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B AR TR RES, BRARR U .

W ARG BT 1) B 1) R 8 B fac Lk R AR (0~ 18MHZ I 0545 A 11, 18~36MHz I Ay 12543 fE 1,
I 36MHzI 2N 554 i 1) o

B ORI AVt L R 25 TR 4-4.

B RS T IIRETT B (Bs: XS HOL A B B I SRR 82 BT3B ). 4P AN freuka= froiks

frcLk2 = THeowks  Tabcerk = frerk2/3 o

R 4-12 JsAT T I ST LR AR, K A LAY A BB Flash iz 4T

HAEO
% 4 f - - : R
s U *AE wRemEAE | EApaEsr | TE
AN SR 48MHz 8.94 5.23
(HSE)), fiif
AHB U B 24MHz 5.35 3.49 mA
oo BITHEAT (ISTES 8MHz 2.80 2.17
AL R HEL IR W E#ERC IR 48MHz 8.21 457
22O (HsI,), 1#H
ABTU A LR 24MHz 4.84 3.05 mA
i 8MHz 2.27 1.65
1. SAERAETA=25C. Voo=3.3VH RS,
2. WNIEHEKEA8MHZ, Yfucuk>8MHzIR i IPLL.
R 4-13 BEARAE SN T A0S B RS RE,  BUdE AL ERARAD M N B FlashE{RAM H1iE 47
HAEO
% f N . N
frs U *AE oL SRFEARD | XmpEsw | T
A s 3 e 48MHz 6.92 3.00
(HSE,), 1#ifHAHB 24MHz 4.12 2.07 mA
| sEpat g | DO 8MHz 193 127
po gt B | A EEERC PR 48MHz 6.13 2.27
2@ (HS1), fHH
AHBTHAHILL R 24MHz 3.37 1.45 mA
e 8MHz 1.30 0.65
1. SRERTETA=25C. Voo=3.3VH RS,
2. WIEEN A N8MHzZ, Yfucuk>8MHziN 5 FIPLL.
4.3. 6 AMERET B IRRRE
SR B SRR TR AL R R SR B e
TR H PR E S ER A —AN SE AN R BRI A, AR AV R AR 4-4 561
X A4-14 EEEANER PO Bt (BypassiEt)

e 25 FA B/ME JRE BKE L:2Wiv
fhse_ext FH P AR e i 2 4 8 20 MHz
VHseH OSC_INF A 5| il B 5O 0.7Vop - Vop
ViseL OSC_INfIA 31 IS i i FEO) Vss - 0.3Voo v
tw(HsE) OSC_IN = AR 1 i ) @) 16 -

ns
:"”SE’ OSC_IN F-The F B irt 1)@ - - 20
f(HSE)

40/83



an,
%) EIREK

www.nsingtech.com

i M % w/ME HAUE mAME Bpr
Cin(HsE) OSC_IN# A LD - 5 - pF
DuCyusg) L 45 - 55 %
I OSC_INiy N\ HLi Vss<VINSVDD - - + pA

L MBS AT LE, AFEER L.
SR B SRR IR A R SR A B
R R SO B — MR ISR BRI, SABTE A R R AT R 4-400 5% 1F

#* 4-15 AN - ke (BypasstE=)

ines BH % B/ME HAIE BAE L
fLsE ext EVAP IS iR ES 0 32.768 1000 KHz
Visen OSC32_INFI A\ 51 il FiL F H ) 0.7Vop - Vbp Vv
VLSEL OSC32_IN§§?)\§IHHMEE EEEF‘ EE;}:TS(:L) VSS - 0.3Vop
tw(LSE) . | ) 450 _
twese) OSC32_IN = BAK B [ O

ns
tseyliLse) OSC32_IN_LFH 5 Ry i) @) - - 10
DuCyse) AW 30 - 70 %
I OSC32_INfa A H it ™ Vss<VINSVDD - - H HA

1 HRIFMERE PR ORIE, ANEA ™ Ak,

4-5 AN R I B K AU

v P .
HSEH 90%
VhiseL 10% /
t
tr(nse) > e e > twse) D tw(Hse)
Thse >
I
fHSE_ext OSC_IN
external clock source _ -
Mplpiph - =
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4-6 HMERAR I I B Y5 A2 YA I 1
A
ViseH  90%
Vise,  10%p—— J

tiLse™™

>itw(LsE) -

f
external clock source LSE_ext

I

OSC32_IN

I

> tw(LsE)

A5 P — A B A P B T RS 7 A R T S B
re TR A RN Bk (HSE) T LA — 1> 4~20MHZ K] fi 1A/ B B VIR 2 FA R 1R 57 4™ A o AR v iy Y 1455 B A

TR N R AP S 1 SR AN T AR, JE

oy

FAVE VAR BIREE R o FERLF R, ISR AN G L 75 A 20

ST e SEIL ARG A 00 5, DAk N R R FORIR S AR E IR T A7 R R RAS I PR S J (R . &
oo FERESR), VEWWAHRBLAIA ) R. (I BLER 2 A0 F AR IRl A B AT T8 5 U 0 eV A AR

% 4-16 HSE 4~20MHz#k % sa P 0@

42 /83

=) ZH % B/ME | BBME | BRKE E:<Viv
fosc i PR 2R AR - 4 8 20 MHz
tsugse)® JE Bl ] VDD%;‘%SIE Elg’ fou = 3 ms
1. IEVRASRHE S S A B IR A I R A .
2. HETFRIZEE PN ARIE, AR,
3. tsumse B R BN IE, B MEAHEREHSE AR, B 218 2FE MN8MHZHR X B ] o iX AMNEUE R — Mtk 1 AR
Prde LIES R, EFHE R SRS R A R AR LK.
4-7 fF FI8MHz & 12 Yy #1750 5 A
$L 1 [
[l :.'..__LI____ OSC T -
+ :?".'xlllzi"' i 5 %”' r."ﬁ
JI .'a‘ﬁ.'ﬁ' ™
{?____ Ry O5C OUT
1. Rext#U{E B SRR IR R E o
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A5 P — A B A B T RS 7 A B S BB

{EGHE A8 Bl (LSE) A LA i —1>32. 768Kz 1 s /W e VA M L M 3 2 2 . Ao P44t 15 L
ST T A8 RSN TE S AT AT LS S TERIAT T, SRR SR A
JRAT SR S B3I, DA BRI BN (R I R . S R R A S R
e EREAE), VARSI R (B LR I R PRV A AT B U T )

L X FCLLAICL2, B/ R IEE N T 7% LT G BR N e IR 2L i s - 8 CLLAICL2. A
HHIAZE i )& T8 5 LICLLRICL2 Y 5 7T 47 H B RIS -

TFHZCLH F2Cif#: CL=CL1=xCL2/(CL1+ CL2) + Cstray, A /'Cstray 2 7/ [IH7H# 7 HPCB # ZPCB
VBRI

# 4-17 LSEHR Y #4555 1 (FLSE=32.768kHz)™
> 1id B/AME LRl N | By

VopseFa e H - 2 - s

i)

JE B [E]

tsu(Lse)@

1 BT AMZR S ORI, AFEA™ Al

2. tsuuse 2 /A SIS IE], R MBAHERELSETFIRIN R, H 245 358 0E f132.768KHZHIR % X BN 18] o X AN EUE AL —MniE 5%
RS RS R, e RE R A IE R A R T AR AUR

K 4-8 {i FH32.768KH & {4k [t HL 1 |87 F

MCU
Amp
Rr
IN ouT
1 1
L] L]
[Tl
L]
Xtal
Ch _—— —_— Cp

4.3.7 PHERETBRIRRTIE
AR IR SHUR A P ER SR R R R % 4-400 2% 1 I35

B P (HS)RCIR Y %
* 4-18 HSHRY & EO
LA ZH At BME | QOB | mKE | A
fusi i VDD=3.3V, Ta=25C, KHi/E 7.920 8 8.08% | MHz
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DutyCynsi | HiT 45 55 %
VDD=3.3V, Ta=- 2 2 y
40~105°C, iR IE ) ) °
ACCusi | HSHEW %@  [VDD=33V, Ta=- 1 - 1 %
10~85C, i
VDD=3.3V, Ta=0~70C, J&iZ -1 - 1 %
tsu(Hst) HSIHR % & 5 51k 8] 1 - 3 us
IpbHsty HSIHR 5 #% Dh#E 80 150 pA
1. Vop=3.3V, Ta=-40~105C, BRAE4FHIUEE.
2. HRIHAIZGEAEIEETRIE, AEA I,
3. AEFTRUENE R, ARAFERIEEERI . JEHEAT RN (R ZE R VO 2 1%,
4. EmZEQIREEAT R, Bk BRI, AR AT,
RE A (LSI)RCIR 28
* 4-19 LSHRG#4FFHED
Chin) ¥ A BME | RAEME | BAE | B
25°C £k, VDD =3.3V 29 30 31 KHz
fLsi® Ll pI S = .
S x| @ | w |
tsuwsy @ | LSR5 J5 B [H] - 30 80 us
loosy @ | LSHR 48 ThiE - 0.2 LA

1. Vop=3.3V, Ta=-40~105C, FRIEHRHIULH .
2. HEITFRZEETELAIE, ATEAF L.

4. 3.8 {RINFEAR B A ]
F64-2051) H MR 1] 2 26— ABMHZERIHS | RCHE 35 5% 10 MR A B 545 1 o e FRLINT P 0P YR C 24 T

BRI E -
n

PENLER LS IR RCIRY #5
MRS 5 I 0 1 N\ A et o (50 P P I

FITA RIS T A A P A IR BE A s B TR R 53R 4-4R 26 AF DI AT 21

R 4-20 fIRTAEAE S e e [R)

»E BH BRI (E BAfY
tWUSLEEP(l) B AR 2 o 16 HCLK®
twusTor™ PNEZIR: S 20

us
twupn" MR BB e 55

10 WRREIN a] f 0] &

MBS 4R 28 P R i U — 2R 4R 2

2. HCLKAAHBR &,
4.3.9 PLL 3t
SHOE AR EMM R AR 4-4 N 253,
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HfH
e 2 FME gon | gokpe | P
; PLL#I A 4@ 4 8.0 20 MHz
P PLLA AT 4 5% He 40 ] 50 %
foLL_our PLL e 514 4 16 48 - 72 MHz
tLock PLL Ready $87~{5 5 i Hiif i) B, 20 us
Jitter TIE RMS Jitter 40 0S
Ipll Operating Current of PLL @48MHz VCO frequency. 300 500 UA
1. HIRTFAZGEEVEETRIE, ATEAF= FlliR.
2. TEEEEMAIEWREAT RS, TR IEPLLS R 8 A5 2R i oL ourdih T AR VFTERI A
4.3.10 FLASH 72fias4eit
BrAERRI B, FT AR S HUR/ET A = -40~105C 15 2,
F 4-22 NAFPAEREA R
"5 ¥ %1 B/AMEO | BAEO | BRKEO | B
tprog 32457 HI G T B[] Ta =-40~105C . 175 us
teraSE ﬁ(BlZ?‘%)jﬁtBﬁ% HTJ— ]“ﬂ Ta=-40~105C - 2.27 ms
tve L PR IR I (] Ta=-40~105C; - 34.1 ms
PR, fack=48MHz, , Vpp=3.3V - 2 2.4 mA
o J— RN, fuok=48MHz, Vop=3.3V - - 1.2 mA
BRI, fuck=48MHz, ) ) 06
Vpp=3.3V ' mA
WIZFRHLEEA, Voo=3.3~3.6V - - 150 WA
1. BERTMEGEA T RIE, ATEAF .
K 4-23 [NAFA7Mi o 7 i A B DR A7 A PR
i) 28 %M B/AMED AL
Newo (T S TA =-40~105<C; 100 T
treT R DR AT BR TA=105<T, 1000kK¥EED2 )5 10 s

1. HZGEAERAE, AEE P,

4.3.11  ZEXWNBREERSBRME)
BT ZARFERIMR(ESD, LU), fd R T, 0O 3EAT 58 B LA vk 5 6 0 e A Ak 7 1 11
HRE.
F LI (ESD)
A EEL TS EL (A IE PR S8 I TR B — R e J — A S B Fk ) B o 380 B A 8 B 1 e 51

#* 4-24 ESDHET i RME
2K | %1t

EEEEECHETE
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. - Ta=+25 T,
Vesopeny | IR A RBLR) £ MIL-STD-883K Method 3015.9 2 4000
\%
. . " Ta=+25 T,
Vesocow | M BRI (e i B ) 7 4-ESDA/JEDEC J5-002-2018 | !l 1000
1 HZRG R, AEAE P,
i Y
N T VSRR BUERE, T EAE6 R EREAT 24 BN S AR B I
B YR ERIES, ROGEIS R A .
B 7ERENMEA . AT E A0S I BN
XANRFF A EIAJESD78ESE A HL B AR B bR HE o
* 4-25 HABURME
Ziincy 28 M il
LU IR EXIES Ta=+105 T, #F&JIESD78E I %A
4.3.12 1O % O4%E
168 PR A N i R R
BRAEReRI R, TRV SO IR 4-ARHIERS 2. Fra 1O H#2E H A CMOSHITTL.
* 4-26 OB
e Z2H VDD % B/ME BRARHE LEiva
5 - 0.3x/DD
ViL LD (NN 3.3 - 0.8
1.8 - 0.2x/DD
\%
5 - 0.7%/DD
N TR
ViH 3.3 - 2.0
1.8 - 0.8%/DD
Vigs |/oﬂfﬂﬁﬁﬂf‘?%ﬁg)ﬁ%§%}£ﬁﬁ 5/3.3/1.8 - 0.1/DD Vv
i NI FLTH 5/3.3/1.8 - +1
lig® HA
AR HIRIL 5/3.3/1.8 - 1
5 High driving Imin=16mA
VDD-0.8
low driving Imin=8mA
3.3 High driving Imin=8mA
Von ot T L 2.4
low driving Imin=4mA
\Y4
1.8 High driving Imin=4mA
VDD-0.45
low driving Imin=2mA
5 High driving Imin=16mA
VoL i H G P A 0.7
low driving Imin=8mA
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3.3 High driving Imin=8mA
- 0.45
low driving Imin=4mA
1.8 High driving Imin=4mA
- 0.4
low driving Imin=2mA
Reu 55 BRI 5/3.3/1.8 - 50 100 kQ
Rep 55 R SRR 5/3.3/1.8 - 50 100 kQ
Cio 1/O 5] JH ' HE 2% 5/3.3/1.8 - - 10 pF

1 B R BT R T AR R o BB RIS & AR, ARPEAE R ik

2. WURTERIAR T I LRI JUIORS R T B T R KA

FiA 1103 I #2 CMOSFITTLAEA (A FHHATACE), EAIRFFIEE & T 2 8™ % FICMOS L Z B TTLS 4
TP T K S

N S TR R ) s URIBMEAE R 42745 M.

BRI UL, SECRE SRR R R AR 4-4 SRR

R 427 NG SR

%4 Rise/Fall Time (ns) Propagation Delay (ns)
VDD .
Driving Slew Rate . . .
Strength Control CLoading(pf) Min Typ Max Min Typ Max
25 3.1 3.9 6.5 5 7.2 14
Slow (SR=1) 50 5.7 6.5 11 6.5 8.8 16
Low 100 11 13 20 10 12 21
(DR=1) 25 2.9 34 | 54 45 65 | 12
Fast (SR=0) 50 5.6 6.3 10 6 8.1 14.2
5V 100 11 12.3 19.5 9 11.3 19.1
(4.5-55) 25 18 | 25 | a1 4.2 67 | 13
Slow (SR=1) 50 3 3.9 6.2 5 75 15
High 100 5.6 6.5 10.2 6.4 9 17
(DR=0) 25 16 | 21 | 34 3.7 59 | 12
Fast (SR=0) 50 2.9 35 55 4.4 6.6 13
100 5.5 6.2 10 5.9 8 15
25 4 5.5 11 6.6 10 20
Slow
(SR=1) 50 7.5 9.5 18 8.5 12 24
3.3V Low
(2.7~3.6) (DR=1) 100 15 17 32 13 16 31
25 3.8 4.9 9.2 5.9 8.8 18
Fast (SR=0)
50 7.3 8.8 16.2 7.8 10.8 21.2
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%1% Rise/Fall Time (ns) Propagation Delay (ns)
vep g::e\ggt% Slévgnﬁ,tf CLoading(pf) Min Typ Max Min Typ Max
100 142 | 167 | 305 12 15 29
25 2.4 3.7 7.2 5.5 85 | 171
Slow (SR=1) 50 3.9 55 | 105 6.5 96 | 192
High 100 73 93 | 172 8.4 12 23
(DR=0) 25 2 31 | 59 4.9 76 | 16
Fast (SR=0) 50 3.7 4.9 9.5 5.8 8.7 18
100 7.2 8.8 17 7.7 11 22
25 8 12 22 14 23 44
(g’gf:"‘{) 50 15 20 36 18 27 52
Low 100 29 36 65 26 36 66
(DR=1) 25 75 | 105 | 164 | 1225 | 20 40
Fast (SR=0) 50 145 | 185 | 33 165 | 242 | 47
Lav 100 28 35 62 24 33 62
(1.62-1.98) 25 46 8 154 12 202 | 40
Slow (SR=1) 50 76 | 118 | 22 14 225 | 44
High 100 115 | 195 | 36 175 | 267 | 52
(DR=0) 25 4 6.9 14 105 18 36
Fast (SR=0) 50 73 11 20 123 20 40
100 15 | 185 | 33 16 25 47

Kl 4-9 i N SCRe IR e SC

90%V1

tdr

10%V1 10%V1

50%V1 50%V1

tf tr

4.3.13 NRST B| jiiietE
NRST5| i ARSI HCMOS .25, 'Eifs: T — MAReW i Ed s, BrIAEFRRIUE, SEOR A I
EAMLR B ERFGR 4-41) 2R &5 2.

XK 4-28 NRST| I

®s S VDD B/ME HRIE BKE L:<¥ VA
ViLnrsny® NRST#i A% B~ HL 1.8V~5.5V - - 0.3VDD \
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Vinnrsm® NRST#i A 5 B> HL & 1.8V~5.5vV 0.75vVDD - -
Viys(NRST) NRST it 2 4 & 7% LR A8 Vi 1.8V~55V 115 220 315 mvV
Rey 55 BRI @ 1.8V~5.5V 30 40 50 kQ
1.8V~2V - - 100
Venrsm)® NRSTHI N JE S ki 3v~3.6V - - 100 ns
4.5V~55V - - 50
1.8V~2V 650 - -
VnrvrsT)® NRST#i N FEJER ik ip 3V~3.6V 300 - - ns
4.5V~55V 200 - -

1 W8 RIE, AR PR,
2. bR BH A EIERA RSN A AT RFIPMOSSEHL . IXANPMOSTT 5K HLFHAR /N (29 10%)

4-10 EHINRST 5] B3

VDD

External reset circuit®

Internal reset

O !}— Filter

1. BAMSEN TR ks ER .
2. HPRZARIENRST 5] B AL BERS IR T B A ViLrsm BA R, B IIMCUANRER B AL

4.3.14 TIM ER 28454
Bl H SR B R .

£ 429 TIMxORERE

ine) B M R/ME = PN L: ¥4
- FrimxcLk= 48MHz 1 - trimxcLi
tres(im RIS 25T BT ] frimxcLk= 48MHz 20.8 - ns
. 3 0 FrimxcLi/2 MHz
fexr@ CHLZ CHA) 5 I 5 Sh I Bl frneL= 48MHZ 0 4 MHz
Restim 5E I 387 e FrimxcLk= 48MHz - 16 A
frimxcLk= 48MHz 1 65536 trimxcLi
tcOUNTER ERE T NIRRT RPET, 164 THE A e R A FramoLk= 48MH2 0.0208 1365 s
FrimxcLk= 48MHz - 65536x65536 | trimxcLk
twax_ counr | A TTHERTIFAL frivxcLi= 48MHz - 89.478 s

1. TIMxz2—MEHRAR, RETIM1I~TIMS.

2. DUONEZUEN S S E R EHIE T, X EEAE N S A E
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4.3.15 12C EEOHE

BRAEFEM UL, SHECE T REREE, fPCLKISR VDD HEF &R 4-400 5= 2,

N32G030;~ i i 12CH: D 5 & A AE12CHEAE WML, (B W FERH]: SDAFISCLA Z“E " FF IR G, MECE N
TR, E5] HAIVDDZ B IPMOSE 4 < ], (EATRIELE

12CH: R PE L TR, A Sk N i = A Dh g 51 BI(SDARISCL) RIS TEVETS . 2 ILEE4.3.1275,
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* 4-30  12CHE R

PR PR RN .
ﬁ% 5%[ =] & = =] =] = = $‘{!L
/N SN /N TN /) TN
fSCL 12CE: AR 0 100 0 400 0 1000 KHz
AN e
th(STA) gg%ﬁﬁh 4.0 - 0.6 0.26 us
5 i
tw(SCLL) %C('l‘)ﬁﬁw& T 47 - 1.3 0.5 us
DEL=NID
tw(SCLH) %C('l‘)ﬁﬁ]“ T 4.0 - 0.6 0.26 us
HREMITR%
tsu(STA) P ﬂg(l) 4.7 - 0.6 0.26 us
DA% :
th(SDA) ;E%ﬁﬁ"ﬁ 3.4 0.9 0.4 us
N,
tsu(SDA) (Sl?A@i TH o500 | - 100 50 ns
tr(SDA) .
SDQT (Sl)c"t 1000 é?;'o'l 300 120 ns
tr(SCL) JH 1]
tf(SDA) SDAFISCL 20+0.1
e 1) 300 | ¢ 300 120 ns
t(SCL) F
- AL >
tsu(STO) Eg(f)#@l 4.0 ; 0.6 0.26 s
1E k&2 T
tw(STO:STA) YR S5 AR FRT R [R] 47 - 1.3 0.5 s
(B D
/\1%\,A QP
Ch E?&% s 400 400 200 of
et |
tv(SDA) %ﬁﬁ”& T 54 - 0.9 0.45 us
N2 A A
tv (ACK) (rlj) AR e - 0.9 0.45 us

1 BRI MZRE T ORIE, A4 Fil

2. NIEBIFRERERI2CH B KA, fecki K T2MHz, NiABRIER I 2CHI B KR, feclki b AR T-4MHz.
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)

4-11  1PCIaZRAT P T AN & H g

LTEKO == =97
= =+ 40
IC g f * f:ﬁW SDA
L i 5CL
1006

1o i I R 1
'd__l"tl;('r - d - clock

1* dock cycle -

1. MEAKETFCMOSH - F: 0.3Vop#l0.7Vop.
4.3.16 SPI/I2S B

PR AUt B, SPISEN2S S 28 A EEIE F, fPCLKXSZ VDD L E &K 4-400 21 215
7,

A o N 2 Thfg 51 BI(SPIFFINSS. SCLK. MOSI. MISO, 12S[IWS. CLK. SD)HrE R, S W8
4.3.127,

% 4-31 SPUEFPE®

ias] ZH %4 B/ME BAME Hhr
fseik FHER - 18
NP ” MHz
Utyscrk) SPIRT #h A% A - 18
trscuiotiscLk) SPI g AR IS [R] | fh#H%%: C = 30pF - 15 ns
DuCy(SCK) | SPIAA IR 4H 525 L SPIMAR 45 55 %
tSU(NSS) @ NSS@TLH?J— I‘ETJ y\*ﬁﬁ 4tPCLK - ns
th(NSS)(l) NSS{%*# H?J- I‘ETJ y\*ﬁﬁ ZtPCLK - ns
twscLkr® L ‘ .
twscLky® SCLK @ A ICH 17 E trcLk trcLk + 2 ns
. SPI1 19.84
touqun)® FAE p— e
PPN VA | : ns
i SPI1 416
tsusn® M
SPI12 4.16
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thovn® St N EJLSN 0
HH S N PR RR I ) s
tosn® M 4
tas0) D@ BPE % Vg a1 MAES, fecik =18MHz 0 3treLk ns
tdis(so)(l)(3) %&*Eiﬁtlj%ltﬁ“ﬂ y\ﬁ%ﬁ 2 10 ns
N SPI1 32
tusor® AR (S REAH 2 J5)
Vo) ‘ SPI2 30
HH i A R ) ns
. SPI1 28
tumor D FER(ERLHZ )
v(M0) SPI2 28
thsoy® M (R 2 J5) 0
HAE G CRRR T (] - s ns
thmo)® FRA(ERILIEZR) 0

1. BRI MG TR RIE, ATEA il

TR /MB R RS L R dme /NN TR i KB s IE A SR AT HHE 10 e R[]
MBS R R BN ), K E R R U 4 B T B I s oK I [A)
Ml A3.3V.

A WD

4-12 SPIEFE — MEAFCPHA=0

CLKPHA=0
NSS input |
p \ / /I
: Lunss) | te(scLk) X / | thinss) I [
<& — ] ” : # I
I ) A | |
_ |
CLKPOL=0 | | tusoren | | | | |
I tweciky | f
I I I Il
I S :
| |
CLKPOL=1 | | ! ¥ ! \ |
| taso) | I tyso) I thsoy Il tais(so)
: | . . tr(SCLK) |
< ,I I — ! ) f(SCLK) |
MISO output 4< | : MSB out ><j Bit 6~1 out// LSB out >7
1
tsu(SI) | |
> | ,
, i I//
MOSI input M I MSBin E>< Bit6~1i >< LSBin XZHHNHNHH
I
le thesn »l
[} ]
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K 4-13 SPIERFE — MEEAXFCPHA=1W

CLKPHA=1
NSS input \ /) /I
I teseLig , /7 t Il
t ¢ > hNSS) | |
: Su(NSS) | : | :<_>I |
CLKPOL=0 | I : |
! | bwsokr) 1) | I I
I I twseky I I ! I
I N—>: | I I | I :
|
CLKPOL=1 | /i | | W tseL L
I taso) | It X o | | tiscii dis(SO)
: ! = / / = I |
: t / 7 A
MISO output ——— >< : : MSB out >Q Bit 6~1 out >< LSB out >—
tsuesn : | Thesiy
I : N //
77
wostinwut [ wseim ) swexn™ X s X

1. & SR E FCMOSH *f>: 0.3VDD#10.7vDD.

Kl 4-14 SPIRfFPE] — T4

NSS input //

l |
CLKPHA=0 :/(—\m
CLKPOL=0
| |
| l |
CLKPHA=0 '
CLKPOL=1 : |
!
!
CLKPHA=1
CLKPOL=0 W
!

|
CLKPHA=1 : trscLk)
CLKPOL=1 | e
t | W(SCLKH) | | ( )

I |
| | :
> ! :‘ twiscii) , |
MISO input /////////// : MSB in : !r>< //Bit6~1in : >< LSB in XEHHHHH
——+—> !
thowry | , :
T
MOSI output >< MSBout | >G /it 6~1 out : D< LSB out ><
l
> le>i
tvmo) thivo)

1. W& S E TCMOSH : 0.3VDDH10.7vDD.
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* 4-32 1PSHFED
s e % w/ME HAME BAME ?[
Ducy(sck) | 'ZSPMIARTER 12 WKL 30 50 70 %
di b
LA (16bit) 2*Es@)*16
fok ML (16bit) 2*Fs@)*16 y
2QHs A Z
UteeLry RS F 155 (32bit) 2*E5(3%32
MK (32bit) 2*Es@%32
12SH 8 EF+ A .
iy - Uil 7. —
(CLK) e ] FLHEZ: CL =50pF 8
tyows) @ WS R[] EAEE 135
thows)® WS LR [A] EX 5 0
tsuws) @ WSHE VI (] AR 4
thows)® WS R [ MR 0
tweLkr® CLKE R 3125
” 51 = T
ek ® i 1] FHE, feoi = 16MHz, ¥ 4548KkHz e ns
tsusp vR)Y | BN L T 3.6
I 8] o
tsusp_sr)® ML 35
trso )@ | HRHIA (R EolE 0
I i) "
thsp_sr D@ A 23 0
ol A 2% B e B S
tusp_smyP®@ BN} 8] MRIE S (B ReIR 2 )5) 29.76
Hoif i R KR o B B S
thsp_sn® i il MR REINIR 2 R) 0 -
EE /N THRRER . o ns
tusp_wm M@ HZ{ Il ? ERASBRIERRILIEZ)E) 13.6
Hoif i R KR . TN
th(sp_wm® iR i) FRAERAERILITZ)E) 65

1. BB RIZEA TN RIE, AEA= PR,
2. MK#TFfecik. BN, MR feck=8MHz, NTecLk=1/frcLk=125nSs.
3. FSEEHCRFEANA, M E8KHz ~ 96KHz.
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K 4-15  1ZS AU I (R P )

5 te(scL)
~ 1

CLKPOL=0

| ! |
i tw(scLkH) tw(scLkL) | i i thows)
WSHi \\ i i i : :
fil
t. i E E i Tsosn) //// i thsp_sm)
su(WS) —p : | :— , L :
1 1
sk X mwmen® X wmmi X Mwwees X mimdss
tsu(SD_SR): th(sp_sr)
] /
o 2 A1 o7 (2) v [, v /{ s e o
SDE: BSCR AR AL Bl mi g A B ARAL
1. JUEARE TCMOSHT: 0.3Voof10.7Vop.
2. BT RIBARALAIE AN . TR — AN Z AT XA S AL [ AR R
4-16  12SE AT 7 B (R PR ®
tecLk) tick) tick)
I: ?I ¢
| | |
CLKPOL=0 i
| I | I I
| I | I I
: I : I I
CLKPOL=1 w
| |
| Lws) | twelkn) | twetky | : : .th(WS)
. | I<—><—>I | |_|<_>
WS input \ ' [ [ [
P ! | ! /|
| | 1Tysp_mm) 77 | thiso_mm)
[ | i I , .<—>:
} -
SD transmit >< Last bit transmit® >< IMSB transmit >< //Bit n transmit >< Last bit
] transmit
, tsu(SDiMd) thso_mRr)
I I £ -
SD receive >< Last bit receive®® >< MSB receive >< //Bit n receive >< LaSt.b't
receive

1. W& &S%E TFCMOSHF: 0.3Vop#l0.7Vop.
2. BT RIRARALAIE AR, TR — AN AT XA S AR AL IR IR
4.3.17 12 fEBEEE R (ADC) R SH

BRARRE U, SHRMMAMTER 4405 FMABEEREE . HCLKARAIVDDASE L f I B A5 21

% 4-33 ADCHME

ias] 2 %A B/ME HBARE | BKE | B
Vopa® Brea s - 2.4 33 55 \Y;
VRer+ EZF i - 2.4 - VbpA \%
fapc ADCIH f i - - - 18 MHz
£ PRI - 0.03 - 1 Msps
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Van A R - 0 B, Veee.
Ran® SN TPNEE - Z WAL

Rapc® ADC?@]\ 22 <] Vbba =3.0v - 1500 - Q
Capc® P BB SRAE AR EF L2 - - 13 15 pF
SNDR Singal noise distortion ration Vbpa =3.3v - 68 - dB
Ts(l) SRS 4 - 6 - - 1/fapc
%TABG) e H A T - 32 - - 1/fapc
tCONV(l) L Aing || - 12 1/fapc

1. HBTFRIZEA TP PRIE, ATEAF=F .
Al mARANA R

Ts R
fapc X Capc X In(2N+2) ADC

EIR AR (AR T HE KK, 3 IRZE T BN T1/4 LSB. HAFN=12(RR 120773 #F %K)

Ramn <

* 4-34 ADCH5IE — JRFRAMARE MW

e BH PR JuRY grm® |
EG W2siR +2 +5
EO g RE Vrers =3.3V, Ta=25<C, samplerate=| 05 +2.0 LSB
ED oy R 2 1MSPS, +0.6 15
EL *Eﬁé’ﬂ%‘fii%?}? Vin = 0.05Vppa ~ 0.95VpDpA +15 25
ENOB H AL 11 Bits

1. ADCHESRFENBRIIRER: TR AT M bR GBI S E3E N ] R, RN IXRE 2 B R 5 — A
RSN 51 _E IE AR BT (R oRE B o A AT RE 77 AR S A VR N IR R UEAS LS| B L, (1S b2 1)) 38— B 4
IR

2. HMZETHHORE, AL K.

4-17 14 FHADCHLRY (113

:%f;ﬁﬂmﬁgg
. @) as
Rans AlNx Ranc™
. . 1 { 12
L - W P
C paatT
@ I T Canc™”
i Fa=E )
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%

NEZSZE (Vrere) HSSH
BARRR R, SECR AR 4411

% 4-35  Vreere fFPE

www.nsingtech.com

PRI« FacLk MR ATV ppaftt H LRI & 15 3,

) 5% Rt M e o B
Vbpa R LY E 1B 2.7 5.5 \Y;
V/REFP 225 H R iiﬂéﬁ 2.364 2.4 2.436 \Y,
lopaA® e E1 VDDA £E lload =0 1000 LA
Load cap® Uik 4k 25 pF
tstarT® J Bl 1] 5 us

1. HWIHRE, AEAFEFRR.

4.3.19 BHEBKB(OPAMP)HES S

FRAERERULE, SERMHT AR 4405 . facud AV opafit B HEL RN 215 3.
% 4-36  OPAMPH:M:

5 2 36 BAME | BRE | BRE AL
VDDA FEU A L - 2.9 5.5 \Y;
CMIR AR FE s B A\ 3 - 0 VDDA \Y,
VIOFFSET B NS L - -10 4 10 mvV
ILOAD IRZ IR - 0.5 mA

U o No load,
IDDA BHE KA FLIR T FE quiescent mode 0.5 mA
CMMR FEAH ) L - 70 dB
PSRR YR L - 60 dB
GBW 3 Y - 2.5 MHz
SR T R - 3 V/us
RLOAD e/ NE BT - 10 KQ
CLOAD KRB PLIE - 25 pF
CLOAD <25
pf,
TSTARTUP e B T B A ]}(%OAD =10 3 5 s
Follower
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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2. HIBIPREEETPEORIE, AEAE .

4.3.20 HWEHBCOMP)ESSH
BRARKERIEN, SHCRBERFER 440K PEFRETEE . fuc TRV opafit F FBL R L1351

% 4-37 COMPHHE

ikl i %A =GN L i BAE Hfr
VDDA R DML L L R - 2.2 - 55 Vv
VIN N LU e - 0 - VDDA
normal mode - - 5
TSTART | Lb4#s /8 s Sra (il us
low speed mode 15
Propagation delay for 200 mv | VDDA>=2.2Vnormal mode - 100
td 4 - ns
step with 100 mV overdrive low speed mode 520
VOFFSET | HhiR#sim AN kiR 2z Full common mode range - + +20 mv
No hysteresis - 0
Vhys Lhcw e R (iR Th LOYV hystere5|s_ - 10/8 mv
¥ Medium hysteresis - 20/15
High hysteresis - 30/25
Static - 35
e E AR
JHRIEBL | with 50 kHz
%, Z%H | 200 mv 36
AR | overdrive )
VR square signal
IDDA | Lz as i e HA
TR A Static - 5
%Efﬁ With 50 kHz
e B 4100 my
ABRIE | oerdrive ) 6
PR square signal
1. HETHHZEA AN RIE, R4 R,
2. ZEWANNUEHEEFEAFESIHFEN67TI0A (HEITRIE) , H&OKRECHEE N Vooa
4.3.21 BEHEBRBTS)FeE
FRAEREAIUL, SR EER 4-4RKATHIREREL . fucL IR AV opa il L HL R I 245 5]
K 4-38 AL AR R
e S8 B/ME HRUAE SN BAfr
W Vsense AR XS TR (1 46 14 - = - <
Avg_Slope® | “FHIRIE 39 mv/e
Va5 TE25CHT 1) HL R - 13 - \%
tsTarT(Y) 3 57N 1] 11 22 ps
Tsemp®™@ | MIEHGERZN, ADCRAFLR ] - 1.87 6.43 us

1 WBTHMZRE IR, AR il
2. ERFEAORARIN (B AT B S AR Pl i 2 AR RE
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=

4 3 - 2
0 COMMON DIMENSIONS D
r - (UNITS OF MEASURE=MILLIMETER)
J
| SYMBOL MIN NOM MAX
bbbl S S R
| - Al 0.05 - 0.15
o (Y i == AZ 1.35 .40 1.45
s | RN H s/ |3 A3 0.59 0.64 Q.68
| 51w e-mark L i = b 0.18 - 0.27
| 2—21.00£0.10 f)i J£0.10 DEFTH i | b1 0.17 0.20 0.23
— , — c 0.13 - 0.18
S0P EWARK 7351055070 Ly w el 0117 0.127 | 0.137
] 0.10+£0.10 DEPTI D 8.80 5.00 9.20
— ! D1 6.90 7.00 7.10
f—— INDEX_ed.50+0.10 £ 8.80 9.00 9.20
ca|| g GPOROTD DEPTH El 6.90 | 7.00 7.10
== | gy e 040 | 050 [ 0.60 +
— | @{ - H B.14 8.17 8.20
HH HH' ! L 050 | - 0.70
| L1 1.00REF
el R1 0.08 - B
R2 0.08 - 0.20
s 0.20 -
B 0 3.5 7
( et R 17 3
S ( oz R 12 13
& |
O - [ —
al & . __WITH PLATING
SR
T \ —BASE METAL
= \ ] NOTES
| _—f'/z i ALL DIMENSIONS REFER TO JEDEC STANDARD MS026 BEC N
*-}‘ SECTION A—A DO NOT INCLUDE MOLD FLASH,GATE BURR OR PROTRUSION. |7
L o}
{U] NANTONG FUJITSU MICROELECTRONICS CO.LTD
= —— L T o™ Huanlinsiang 15.04.20 | N L
LEAD FORM PART - WangHonghul_15.04.20 LQFPABNT /M
- . Ty [ NTGEZELOFP 48P %
o [ 1,71
Y | 3 * 2
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5-2 LQFPASHFRAR AL W™

[ 37

I

|

5

0000000 55

03—

- T/

OO

C 1—— O1

6.8

9.9

1. ReFfINEK .
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5.2 TQFP48

5-3  TQFP48% s K~

Symbol Dimension_in_mm Dimension _in_inch
D /A A Min | Nom | Max Min | Nom | Max
A — | — 120 || — | — (o047
A 005 | — | 015 |[o.002] — [0.008
A2 | 0.95| 1.00 | 1.05 |[0.037]0.039 [0.04
» H— =Y b 0.17 | 0.22 | 0.27 |[0.007]0.009 [0.011
| 4 ele E| 0.17 | 0.20 | 0.23 |[ 0.007]0.008 [ 0.008
R S ' 008 | — | 020 | 0004 — [0.008
| A - CAUGE PLANE c1 0.09 | — | 0.16 |[0.004] — [0.006
—_—— ‘ " =@ D 9.00 BSC 0.354 BSC
IDENTIFIE | Di 7.00 BSC 0.276 BSC
1 1z E 9.00 BSC 0.354 BSC
E, 7.00 BSC 0.276 BSC
SECTION A=A 0.50 BSC 0.020 BSC
L 0.45 [ 0.60 [ 0.75 |[0.018]0.024 [0.030
[ 1.00 REF 0.038 REF
SEATING PLANE Ri 008 | — | — |loo0o3| — | —
_I R: |0.08 | — [o0.20|[0.003] — Jo0.008
S 020 — | — |[ooo8] — | —
WITH PLATING b A 8 v |35 ] 7 | o |35 | 7
| =] o —_ e o — J—
c & CH 117 | 12 [ 13 1 | 12 [
NOTE : Al A s [ P EEH T P EE
/\ TO BE DETERMINED AT SEATING PLANE [C]. £ cce 0.08 0.003
/A DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION. BASE
D1 AND E1 ARE MAXIMUM PLASTIC BODY SIZE DIMENSIONS METAL b1
INCLUDING MOLD MISMATCH.
/A DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION. SECTION B—B

DAMEAR CAN NOT BE LOCATED ON THE LOWER RADIUS OF THE FOOT.
A ExacT SHAPE OF EACH CORNER IS OPTIONAL.
A\ THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD
BETWEEN 0.10 mm AND 0.25 mm FROM THE LEAD TIP,

A\ A1 IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE
TO THE LOWEST POINT OF THE PACKAGE BODY.

7. CONTROLLING DIMENSION : MILLIMETER.
8. REFERENCE DOCUMENT : JEDEC MS-026
9. SPECIAL CHARACTERISTICS C CLASS: ccc
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4 3 - 2 | 1
D o A2 COMMON DIMENSIONS D
f UNITS OF MEASURE=MILLIMETER
DAl &% 0.61BSC ( )
‘ SYMBOL MIN NCM MAX
HHEHHHAS A1 T~ Tie
— { — Al 0.05 - 0.15
- O ‘ Y | A2 1.35 1.40 1.45
/ A3 0.59 0.64 0.69
1] i =
BTM _E—MARK b 0.33 - 0.42
Eﬂ: 2—-91.00£0.10 DIOﬂ:U.TO DEPTH :[]j b1 0.32 0.35 0.38
(- | 10 c 0.13 - 0.18
c —l E— o w - 1 0.117 | 0127 | 0.137
[ I D 8.80 9.00 9.20
e [RTOp” PPN e 280 | 600 470
N | =¥ 0,2010.1‘ DEPTH 1] 1 5.90 7.00 210
[ (N | i f\ e 070 | 0.80 | 0.90 <
; 8 S H 814 | 817 | 820
SEECERE | e
LJ X L1 1.00REF
B ke ~B & To20@) R1 0.08 = = B
R2 0.08 - 0.20
S 0.20 - -
[6] 0 3.5 7
b el iR 12 13
e S b1 02 11 12 13
- ] I~
< ?2; = | I§>/\/7\\\\\\\\\\\\\\s WITH PLATING
']
o O §%§ o
; N N—BASE METAL
o \§ < &\‘\\\\\\\\\\\@Q NOTES:
[— [ ¥ ALL DIMENSIONS REFER TO JEDEC STANDARD MS026 BBA
A [_J —;r * SECTION A—A DO NOT INCLUDE MOLD FLASH,GATE BURR OR PROTRUSION. | A
L ®
NANTONG FUJTSU MICROELECTRONICS CO.,LTD
(U) £2]0.10 L] T HuonLinxiong _15.04.10 |™*
LEAD FORM PART o= WongHonghui  15.04.10 - :SFPS?NT??M -
_—— = m | NTG.624.LQFP—32P |7
- [oers 1,1
4 | 3 * 2 1
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5.4 QFN32 (5mmx5mm)

Kl 5-7 QFN32(5mmx5mm)f s ]~

4 , 3 - 2 1
D D
I' D :}—!— ¢ — K
" TUUUTUUTU Jmees
] =
o . — - COMMON DIMENSIONS
LASER MARK D) - (UNITS OF MEASURE=MILLIMETER)
PIN1 |D
- p 4 [SYMBOL | MIN NOM | MAX
™ T A 070 | 0.75 | 0.80
L — | O Al 0 002 | 005
C ) - [A3 0.20REF
LD ] b 0.8 0.25 | 0.30
| D 400 | 500 | 510
s 2 D2 1 o [E 290 | 500 | 510
v S e D2 3.35 | 350 | 569
) A ) b N 535 | 350 | 565 ||
— =
v ATANARAENENERNI S : 040 17050 060
20 =
—’| € |‘— == L 0.35 | 0.40 | 0.45
R 0.09 -
B ol _ 0.08 B
[=] (=] c2 - 0.08 -

<
< — 7
< - NOTES:
v o ALL DIMENSIONS REFER TO JEDEC STANDARD

) MO—220 WHHD—4
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5.5 QFN32 (4mmx4mm)

Kl 5-9 QFN32(4mmx4mm)Ef s )~

4 | 3 + 2 | 1
D D
|Lf D =J| e |(_C2 COMMON DIMENSIONS
_ (UNITS OF MEASURE=MILLIMETER)
F LU UUU0UU UL
Q TH il i SYMBOL | MIN NOM MAX
_ LASER MlAlRS | a‘ < LA 0.70 0.75 0.80 —
N 11.D. -, H << Al 0.00 0.02 0.05
) d A2 0.50 0.55 0.60
LB (ip R i S
(‘\] . . .
c _LD n - D 3.90 400 | 410 C
o D2 d E 390 | 400 | 410
TD (o D2 2.80 2.90 3.00
o 3 9 © T
> ¥ A0na00ann ,j : O30REF <
A A TOP_VIEW b [$]0.07@)] K 0.25REF
5 L 0.25 0.30 0.35
BOTTOM VIEW R 0.09 - -
B cl - 0.10 - B
c2 - 0.10 -
il ) NOTES:
<_< = ALL DIMENSIONS DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
Al
J__I:I
DETAIL A
4 [ 3 * 2 1
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=]

BIN 1 CORNER —

20

— 12¥ LI

BOTTOM VIEW

—~| | ee ]t

SEATING PLAKE

SYMBOL MIN NOM
TOTAL THICKNESS 4 0.5
STAND OFF 81 0
MOLD THICKNESS Ad — -
L/F THICH a3
LEAD WIOTH b 0.2 0.3
BODY SIZE | 2
[ 3
LEAD FITCH [
i L 0.75 0.45
LEAD LENGTH "
Lt 045 0.6%
FACKACE EDGE TOLERANCE aaa
MOLD FLATHESS coe
COPLANARITY een
LEAD OFFSET bbb

10 JEDEC
Y APP

CORMER LEADS AMD

MENT=RELATE

E ATTACH Pal;
5 OF JCET PRESCRIBING,
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K| 5-13 TSOP20%} % R ~f

4 3 - 2 1
D B D
< "7‘\ COMMON DIMENSIONS
B N 5 (UNITS OF MEASURE=MILLIMETER)
T— 1 P s / ( SYMBOL WIN NOM MA;;
A — - 1.
$15+0.05 0.05+0.05 DEP A 0.05 _ 0.15
BTM E-MARK B+—= A2 0.90 1.00 | 1.05
M 43 0.34 | 0.44 | 0.54
C 8 L f ) 0.20 - 0.28 C
b1 0.20 | 022 | 0.24
/ o 1L c 0.10 - 0.19
i fim i cl 0.10 0.13 0.15
y 3 AlD 5.40 6.50 | 6.60
£ 6.20 540 | 6.60
+ £l 4.30 440 | 450 ¢
BASE METAL| & 0.65BSC
b L 0.45 | 060 | 0.75
INDEX @0.820.05 0.05£0.05 DEP Ll LOORER
82 £ bl L2 0.25BSC
B i L R 0.00 _ = B
; NSNS\ R 0.00 | - -
= 1.l Is 0.20 - -
- 01 ] - 5
¥ 8 ) 0 12 4
L—J 63 i 17 14°
SECTION B-B
a|= NOTES:
A ALL DIMENSIONS REFER TO JEDEC STANDARD MO-153 AC A
DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS,
4 3 * 2 1
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K 5-15 LQFP48/TQFP48/LQFP32/QFN32(5mm x Smm) 2% EfI 15 iH [
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Nation$ - oeo
N32XXXX |« Product series
XXXX = Specific number
XXAXXXXXX = Batch number
®
Pinl ————MCU version number

K| 5-16 QFN32(4mm x 4mm)£2 E1 {3 ] [&]

Nation$- Loco

N32XXXX |« Product series
XXXX-1 - Specific number
XXXXXXXX - Batch Number

Pinl ——MCU version number
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Nation$ -

N32XXXXXXXX|+

# XXXXXXXX =

Pinl ——MCU version number

5-18 UFQFPN20%2 I i} # &l

XXXX
XXXX

MCU version nu

Pinl
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6 WHEERE
Bl 6-1 N32G030 H 11T B (E B EIR
N 32 G 0 30 C L 7 T
Company — [ -1 "1 T I | - 1 1
Abbreviation
Nationstech
MCU Bit Width Package
32bit T:Tray
Types of Product
General Purpose Temperature Range
MCU Core 7 1 -40° C7105° C
0 = ARM Cortex—MO
Product Series Paikigfggzpe
30 = Basic type T = TQFP
Q = QFN
Number of Pins S = TSSOP
U = UFQFPN
F =20 P%ns
g i ié EEZ Memory Size
6 = 32K Flash
8 = 64K Flash
F 6-1N32G030 RHIIT AL (S 2
TR i HEER 350 SPQ® RETEE
N32G030F6U7 UFQFPN20 3mm x 3mm e 490 -40° C~105° C
N32G030F6U7 UFQFPN20 3mm x 3mm &l 5000 -40° C~105° C
N32G030F6S7 TSSOP20 6.5mm x 4.4mm B 70 -40° C~105° C
N32G030F6S7 TSSOP20 6.5mm x 4.4mm G 3500 -40° C~105° C
N32G030K6Q7 QFN32 5mm x 5mm i 490 -40° C~105° C
N32G030K6Q7 QFN32 5mm X 5mm et 2500 -40° C~105° C
N32G030K6Q7-1 QFN32 4mm x 4mm et 490 -40° C~105° C
N32G030K8Q7-1 QFN32 4mm x 4mm et 490 -40° C~105° C
N32G030K6L7 LQFP32 7mm x 7mm FE#E 250 -40° C~105° C
N32G030K8L7 LQFP32 7mm x 7mm et 250 -40° C~105° C
N32G030C8L7 LQFP48 7mm x 7mm et 250 -40° C~105° C
N32G030C8T7 TQFP48 7mm x 7mm FE#E 250 -40° C~105° C
N32G030F8S7 TSSOP20 6.5mm x 4.4mm KL 70 -40° C~105° C
N32G030F8S7 TSSOP20 6.5mm x 4.4mm il 3500 -40° C~105° C
1. BOHTTEAEIT IS B0 A
2. MEFRONIRERE, RA AT R, EHRAREREA.
3. m/PMERHE.
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EE!

JRA

Bk

2021.2.1

V1.0

(EE IR

2021.4.29

V11

&£ ADCHIIO VOLZ: 3]

2021.8.16

V1.2

* 4-32 15200128 4L

2.17 %45 ADC, Mk 3 4340

% 2-1 sERF AR IhAELLEL LPTIM, SR/ HBGEIE NN 2 4
R IN TQFPA8 k15 K.

PAO A e F % OSC_IN;

2022.3.3

V1.3

el ol L S R

ek 2.13 T AR C B FAk

&E 2.15 T 12S SIAECH , 38603 ) fhd i Th e

B 3.2 5. 152 LPUART W, 30 MCO Wit .

154 4.3.20 T353R 4-37,  VSENSE MIX TR RIZR R, MR EOME,
PN it

2022.6.26

V14

© ®© N o o &~ w b E

e =
A

13.
14.
15.
16.

2.11 %15 LPTIM #i3k/HLBOEE 2120508 0

2.17 %17, ADC N HEIE S L 4 A

4.3.6 F1, &2 4-8 1, Kl fHSE Huk fLSE

43.1 %, F 41, MIGPIEITR

2.17 #=45, ADC UL PLL f1 AHB_CLK fE R &R, 1 3 54
4311 %, % 4-24, FoMESCNERKME

4313 =15, & 4-10, JEPEARAESEIE, FEFH v & fpH

43.10 &7, F4-22, “HHEBEAMEN SOy “REAPUEL”
4317 &5, BHK 4-33

&5 4.1.6 %=1, K 4-3.VDDA £ 100nf+ 1uf [ L%

. K41, MIERTE SV RS E AR A, BRI R 2

* 4-2, MBRFTA 1/O A0l 51 B B0 S N IR, MHBR R 2, NRST
TN FLIRL UK 0/-5

435 #H, MR “Hei%153) Dhrystone 2.1 FASEE AL 45 57

4.3.11 T, BHCOEAE AR E

I 4-10, 10 i ) A& 4 135 1 1]

1BEER 4-29, fext B0 CHL~CHA4, i RE Ui B fext ANE F T~ JE A E i 25
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17.
18.
19.
20.
21.

22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.

Bk 4-30, 124 12C RE A& S 2RI M 17 % 100pf

Bkl 4-14, MOSI 5 MISO 5, A M S T A

Bk 2-1, FLASH g% Main FLASH

2.24 T, MRt w] T E0E T 2 A DIRE H 45F2)F (Secure Bootloader)”
* 4-16 53K 4-17, MR A RS MRS IR IR, 3% 4-16 B INPRE 2%
F fout = 20MHz

B 4-8

# 4-18, HSI HUARFERS I 5 2 b

#* 4-28, Mk Vol

B AL BT 4.0.2 B REIR, I ERARAE > A A S HE A

% 4-10, WEINERE 24 ADC fERER, A LImA KR

F 4-21, PLL ready B[] 5 KAE 240 20us

* 4-36, WHNERE 2, SN HLECRRRIE S ThAE

FEERFME T MCO ffiid iz

R 4-31, BRI 5 A T, B IR ]I T PR E SRS
2.4 FAT, 9N LSI K3 RTC #1 IWDG

NI N32G030F8S7 5

4.3.6 1, K 4-14 FIFK 4-15, #EyEHE 0 Bypass mode, & 4-5 FlK] 4-6 15
B4

P 4-16,1& 04 12S ERA 1 E

2022.9.13

V15

O W

K 4-6, Bl KME S E/ME, R4 0-5, HK+100mv, #4467 6-10, &%
K£120mv, #467 11-15, H K £160mv

2.11.6 IWDG 8-bit T4k pk 3-bit Fisr4H

SRBRREYE,  MHIBAR T g AR PR i A A A7

2. 18 T, MR (BGHEEAT BRSNS )

4.3, 18 T, 2.4V PIHAREE

2023.8.11

V16.0

#* 4-5, VDD fe K EAHRIE UK 650

% 4-36, OPA /N LAEHEM 2.4V %A 2.9V, OPA Vinoffset, f/)
ESUK-10, HAAESAL 10

5.5 %1, 1B QFN32 (4mmx4mm) ) R ~f &

2024.05.07

V1.7.0

RN N32G030K8Q7—1 i &
B E 5-1 LLZKE 5-3
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P AL REBR R FER 1.
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