ay,
V%) EIREAK

N32L.43xx8/xBEHE Ft

N32L43x R 5K F32-bit ARM Cortex-M4FH %, BHm LAEEMI08MHz, XHF RIaEMDSPHE4L, &
JREIE128KBIRA RN & Flash, 32KB SRAM, &£ H FRENEMKIIFENE, £RFESPEER
B, WE 1/ 12bit 5Msps ADC, 2MMSIHBIBUEEBREE, 2/ FELESE, 14M12bit IMsps
DAC, £EZ1E320B f1Segment LCDIRZ), £EEHBU(S)ART. 12C. SPI. USB. CANSEH FlEEHE
O, WERBEREGINESIE.,

REERrIE

® % CPU
— 32 ARM Cortex-M4 WI%+FPU, FJEHARE(FIefRi%45 4, SCHF DSP 54 #1 MPU
— ME 2KB #54 Cache 2847, (¥ Flash M ITHATIE T 0 4
—  fE S 108MHz, 135DMIPS
o INEfFtES
— 5 128KByte /1A Flash, SCREINE A% £ M7 XE B RBER RS B84F ECC K d, 10 iR
SR, 10 FHE R
— 32KByte SRAM, fif% 24Kbyte SRAM1 (7£ STOP2 #iz{, F Al fic B N{RFF) F1 8Kbyte SRAM2 (7£
STANDBY A#I STOP2 #iU Nl LB NIRER) , SCRFME(F & R4S
o RIFEEH
— STANDBY #x: 1.5uA, BT &0 74 fR¥s, 10 fR%F, 1lik RTC Run, 8KByte SRAM2 fR%f,
PR P
— STOP2 #i3{: 3uA. RTCRun. 8KByte SRAM2 {#f. CPU ZF77asf#fr. 10 ffEF. Bk
— RUN #i:: 90uA/MHz@108MHz
— LPRUN #2: PLL XM, MSIYENRSGEREN, MR XK, LPRJF/H, USB/CAN/SAC HiJEG
W, HAh AR ATE
o [RIEEHEETHEE (LPRCNT) , MK LC TRIME
® Segment LCD B/nIREhA%, HMESCRE 176 Bt (4x44) BY 320 Bt (8x40)
o EiREHED
— 1/~ 12bit5Msps ADC, ZFEFERIELE, 6 (i R RIEZ L OMsps, % 16 ASFMHLu i A\
i, CREZESER
— 2 MBS EBORES, WEBOK 32 5 R g fE I GO AR
— 2 NEERHU LA RS, WE 64 HATELLEIEHE, COMPL SCRRE/E STOP2 #i5X F T.1
— 1/ 12bit DAC, XF:Z 1Msps
— N 2.048V ML S H H K S H
— P AR R A BT
o 4
— HSE: 4MHz~32MHz M i i 1
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— LSE: 32.768KHz 4N i1k
— HSI: Nl i® RC16MHz
— MSI: W% # RC100K ~ 4MHz
— LSI: WHBIKE RC 40KHz
— WEmEPLL
— MCO: SCHF 1 BEIBhdr s, 7T e B A B T e A
=LA
— SRR RHIRIESNEE R AL
— XEEEL
BRSZRE 64 4~ GPIOs
BE#EO
— S5/ U(S)ART #, Hr 34N USART #1 (3£#F1S07816, IrDA, LIN) , 2 UART $%0
— 1/ LPUART, 3Z#F STOP2 #x(m:fiE MCU
— 2/ SPI M, #JEmIL 27Mbps, SCHF 12S 15
— 2N 12C M, HEEEIE IMHz, AR AL, MHUBEECF SRR b 5
— 1/NUSB 2.0 4 &30
— 1/~ CAN2.0A/B R0
1 DMA #5188, IR 8 @E, EEIRHNE K& H HhER i
1A RTC SERfETSY, XREESETFER, WehEM:, FAIMEME, STREASMERRSHRH
BB THH0ER
— 24 16bit mRER TI RS, SCREINIER, EAMEH, ERmAEN, iR 9.25ns;
ANERTEA 4 ANMSLREE, Horb 3 AMEIE SRR 6 3% AN PWM i
— 5/~ 16bit BAER THEES, AT A 4 MRSLETE, SRR A ELEYPWM i
— 2 16bit FEAE I TR
— 14 16bit [RIFEEI TS, SCREXUBK SRR, FITE STOP2 # R T4
— 1 24bit SysTick
— 14 7bit & AT I(WWDG)
— 14> 12bit M7 A [ 1 (IWDG)
e
— ¥ SWDITAG 7E£k ik 0
— ¥ UART #1 USB Bootloader
ZaRetE
—  NE B EERE R g 5] %
— (kF AES. DES. TDES. SHA1/224/256. SM1. SM3. SM4 #ll SM7 %y
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INFEAEREINES 22 P 43 X8 LG (MMU)

TRNG HEBENEUK E A

CRC16/32 iz i

IR (WRP) , ZFhEL{RYT (RDP) £84% (LO/L1/L2)
IR A RE), RIPNE T, ZeEH
SCRPAMER I SRR, AR A

96 fir UID A1 128 iz UCID
TAEXM

TAFHJEVEE: 1.8V~3.6V
TAERETEHE: -40°C~105C
ESD: KV (HBM #i#l) , KV (CDM ##)

SR

LQFP32(7Tmmx7mm)
LQFP48(7mmx7mm)
LQFP64(10mm>10mm)
LQFP80(12mm>12mm)

TS

bl ol

N32L433 N32L433K8L7, N32L433KBL7

N32L436

N32L436C8L7, N32L436R8L7, N32L436CBL7, N32L436RBL7, N32L436MBL7
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B3
G Y1 1 OO 10
LI TR 11
p % - 41111 OO 12
21 AEFEBETAAZ oottt ettt 12
22 FFMBEBE oottt ettt ettt ettt anes 12
221 HRATRINTETEREZE(FLASH) oottt 12
222 HRATRSRAM .ottt ettt 13
223 HREMAIE R A EIEFIZEINVIC) oot 13
R e e e B (= I | OSSOSO O UROROORON 13
2 EH ZRGE oottt ettt ettt 13
2.5 FRBIBETR oottt ettt ettt ettt ettt ettt ettt 14
26 B B 5 R ettt ettt ettt ettt ettt en s 14
2T B AT ettt ettt ettt e ettt ettt et n ettt 15
2.8 ATRFEHL R IEIIIZE (oot ettt 15
2.9 HHTR TR oottt sttt e ettt b ettt ettt ettt 15
200 MRIHFEBETL oottt ettt 15
211 EEETFAEBETFIL(DIMA) oottt sttt ettt 16
2,12 SEEFHFET(RTC) ottt bbbt bbbt bbbt bbbt bt 16
203 TERTBREHITE T oottt ettt sttt ettt sttt 16
213,10 RIHFETEITBE CLPTIM) oottt sttt 16
2,132 FEARTEIFEZE (TIMBHITIMT) oottt 17
2133 JEFHTEIT ZE(TIMX) oottt sttt n et en et 17
2134 FAEHE IS BE(TIMLIFITIMB)......ooiveeeeeeeeeeeee et en st 18
2.13.5 ARG FETEIT BE(SYSUCK) coovocvoeeereeeees ettt ettt sttt n et n et 18
2.13.6 BT TTEITBEWDG) ..ottt sttt n st n et 18
24 P ZEFE T oottt ettt ettt n e 19
215 JBH B H YR BEUSART) oottt sttt 20
216 MRIIFEIE S22 BB (LPUART) oot 22
207 BB AT AMETT(SPL) oottt 22
208 BT TEATIE TT(12S) oottt en e 23
2,19 FEHNZETTIEIHLE(CAN) oottt ettt 24
220 FEFTEREATEUZL (USB) oottt sttt ettt s e 24
R A I i) E NG 2 W (€1 =TT OO OO 25
R W AT R e B 11 0 OO 26
223 B BUTIEABEADC) oottt 26
224 JEETHRAEE COPAMP) oottt ettt s sttt et s et as s et n et en s nsenenaen e 27
2.25 FEADLELEZIF(COMP) oottt n et en e 27
226 BUFIEANFETL (DAC) oottt ettt ettt 28
227 ARIHFEHEEETTZLRES (LPRONTD oottt ettt es et es s 28
R o ey 1) OO 29
229 PEIRTURTRIE AT FLELTE(CRC) oot e 29
230 B BFIAEAENIIE TN EE(SAC) oot 29
231 MEBEEE T DT (UID) oottt 30
2.32 HATBLEITAGIR TT(SWI-DP) oo 30
3 BIBIGE SURIHEIR ..ottt 31
T 2 = [T TR O TR 31
TR 0 0 = OO 31
B2 LQFPAS. ...ttt 32
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313 LQFPBA oottt ettt ettt ettt et ettt ettt ettt et ettt ettt n et e et en e et eniens 33

3.1 LQFPBO ...ttt ettt ettt ettt ettt et et ettt et ettt ettt e et e e ettt n et et en et en et eniens 34

3.2 T IITE S oottt ettt ettt ettt ettt ettt et e ettt et et et et anas 35
¥ - USSR 43
AT TR 2 oottt ettt ettt ettt ettt ettt ettt et ettt ettt ettt en et et 43
AT BB R B oottt ettt en et 43
A2 T B oottt ettt ettt ettt ettt et et ettt ettt e ettt et ettt et ettt ettt e et en e 43

A 1.3 BT BHZR oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ee e 43
AL B L 2 oottt ettt ettt ettt ettt ettt ettt et et ettt ettt ettt ettt ettt ettt ettt ettt 43
A5 G oottt ettt ettt ettt ettt ettt et ettt ettt et ettt e ettt ettt et ettt et e et er e 43
A6 B T R oottt ettt ettt ettt ettt ettt ettt ettt ettt 44
AT TR T EETI B ..ottt ettt ettt et ettt et ettt et et et ettt ettt e ettt et ettt ettt ettt ettt er e 45

A2 AR IR RETTEAEL 1o eveveee oo eeeeee et et ettt ettt ettt et e e et et e et et st ee e e e e ee e et e e ettt et et e e et e e e e et ettt et e et ettt ettt 45
e B (=< TSP E TSP U TR ST TUTTROTRTRTRTOR 46
A3 B ] T E B oottt ettt ettt ettt ettt ettt ettt er e 46
e e =l K =N (= < TP O ST OTR TP 46
433 YRR AT A R TV oottt e ettt et et et n ettt 46
B34 PUE B ZEHLIE oottt ettt ettt ettt ettt ettt ettt 47
A3 S B R oottt ettt ettt ettt et ettt ettt ettt 47
B30 A BB R e oottt ettt ettt ettt ettt ettt ettt n ettt re e 49
e S A v 4 L TSROSOV 52
438 MARTHFERETRIMRIE FEIINT TH] o oot ettt e et e e e s et ee e et es e et ee e et en et et s e et en et es s e eneneesenenens 54
B30 PLLAEEIE oottt ettt ettt ettt ettt et et ettt ee e 54

A3 10 FLASH T B e oottt ettt e et et e et e e et e s et et e e e et ee e et et et et et ee ettt en et 55
4311 HFHER KA (FLTIBUBETE oottt 55

A3 12 OB TVREEIE oottt ettt ettt et ettt et et e e e et et e et et e et es e et et et et et et r et r et 56

A3 13 NRST G BEEE oottt ettt ettt e et ee et e ee et et e st et e et ee et et s et e en et e es et et et en e 59

A3 14 TIMIE I BTG [ PE oottt ettt n et en st ee e eneenan 60

A3 18 12CHE TR oottt ettt ettt ettt ettt et et a et et et et ettt ettt ettt ettt ettt ettt 61

A3, 16 S I2SEE I E oottt ettt ettt ettt ettt et ettt ettt et e et et ettt et et ettt ettt e et ettt et 62

A3 1T USBIE L EIE oottt ettt ettt ettt ettt et et e e et et et et e e e et et e e et et et et et et et et e ettt e ettt ne et en e 66
4318 128 R IR LG (CANYIE TTEFIE oo 67
4319 1207 B BUE B (ADCYHL B E oo 67
4320 IEBB TR (VREFBUFE) B U oottt ettt ettt ettt ettt ettt ettt 70
A3.21 120D ACHL T E oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt 71
4322 TBETIREE COPAMP) HL B oottt ettt ettt ettt ettt ettt 72
4.3.23 EUEAR2(COMP2) FEL B E oot 73
4.3.24 AR L(COMPLYEE B oo s 73
4.3.25 bR RIEEN AR (SegMent LCD) HFME oo 74
4.3.26 T FEAGIRER (TSYEFIE oottt 74

T - A TP TR 76
5T LQFPB2 .ottt ettt ettt e ettt et ettt ettt ettt 76
S2LQFPAB ...ttt 78
B3 LQFPBA ...ttt 80
SALQFPBO ...ttt ettt 82
5.5 ZZETITIBH oottt ettt et ettt ettt et ettt ettt ettt ettt a ettt et e ettt et ettt et e eeanas 84

A L= = U U TTPN 85
T R T B oottt ettt ettt ettt ettt et et ettt et e et et e et e e et et et en e eneeniens 86
B B e ettt ettt ettt ettt ettt ettt e et ettt ettt et et ee et et er et en et e et en et eeniens 89
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2 1-1 N32LA3X R FNTPHBLE .ottt 11
FE 2-1 SERTZRIIAEELAL oo 16
FE 3L GIHITE oo 35
FEA-LHTEIFVE oo e 45
FE A2 HETIFVE oo e 45
FEA-BIRTEIRIVE oo e 45
BB I TAEZEE oo e 46
F A5 LA T T AEZEME oo 46
46 PR EALAT B IEFEBIEHUERNE oo 46
AT NE B TEHIE oot s 47
R A8 AT N ML AL AV FE, BR A EARRD I AE BT e, 47
F 4-9 BEARAR IR ATHL L B ITTIAE ooovvocvee e 48
R 4-10 BATRER R RS AL AR T AT, B AL FRARAD AT I AE HIZAT oo 48
F 4-11 BEARBE R AT EETTEFE oo 49
2 412 (WU HUBEE T AT BT BT FE oo 49
2 4-13 AN PO BIEFPE (BYPASS BTN ) oot 49
F 414 ARFE AN PO BIEFPE (BYPASS BTN ) oottt 50
2 4-15 HSE 4~32MHZ R B EFPED@ oo 51
# 4-16 LSE #1234 M (FLse=32.768KHZ)M @ (B B) i sn s 52
FEA-17 MSHIRTABEETED oo 52
T 4-18 HSIHRIGEREFMEDD oo 53
FE A-19 LSHIRTGBEEFVED (oot 54
2 4-20 ARIIFERE TR IRIIEIEIT T] 1.oocvvoeeoeeeeee s 54
FEA-21 PLLFYE (oo 54
T A-22 TNTFAFREREETVE oot 55
e 4-23 INAFAFE 2% 5 A AR AR I oo 55
FE A28 ESD Z8XF B KA . ovvevreveeveeie et 55
FE 425 FLTHUBE oo e 56
FEA-26 1O FEAEFNE oot 56
e A-27 BTHVIRBNBE JIHFVE oo 57
T A-28 HTH HILEIFIE oo 57
T 429 BN SETEFEED oot 57
FE 4-30 NRST BIFHEETE .oooveesee st 59
FEA-31 TIMLUB EETE oo 60
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FE 4-32 TIMIBIAISIBITIO HETE oot 60
FE 4-33 LPTIMER L oo 60
% 4-34 IWDG Fe KFNE/INFEE LTI (LSI = 0KHZ) v 60
# 4-35 WWDG it KA/ N B AL E] (APBL PCLKL = 27TMHZ) oo 61
FEA-36 120 FETIEFME oo e 61
FEA-3T SPIUEFTED Lo 62
FEA-38 IZS BEMEW oo 64
FE 4-39 USB JHBHETTH]....ovvcvicicscie ettt 66
FE A-40 USB ELIEFE ..o 66
e A-41 AETE USB HLUFFIE oo e 67
FEA-42 ADC M ..o 67
FE 4-43 ADC FTFEIFIAIM B oot 68
F 4-44 ADC FEFE—JRI PR AITRZEIED®D oo 69
T A-45 VREFBUFF L oo 71
FEA-46 DAC EFTED oo 71
FE 4-AT7 OPAMP BFFPED oot 72
FE A48 COMP2 BFNE ...t 73
FE A-89 COMPLIEFME .oo.ooeeeee s 73
2 4-50 COMPL A IIFERETURFIE 1oocvoeeee e 73
FE A-51 LCD FEBIEFEETE oo 74
T AB2 T AL IBIFEIVE oo 75
22 6-1 N32LA3X R FITT TURIBAZ IR oo 85
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P 1-1 NB2LA3X FRFMHER oot 10
B 21 AF BB HILET ] oot 12
BEL 252 BT 1o 14
B 3-1 N32L433 Z2 51 LQFP32 Gl BHIZN I coocvveorveeceeeeeeeseees s 31
B 3-2 N32L436 Z2 1 LQFPAS Gl BTN ceovvveecveeeeeeeeeeseies e sess s 32
] 3-3 N32L436 Z281 LQFPBA Gl HHIZIAIT ©oovvoeeeeeeeeeeeteee ettt sttt ettt 33
] 3-4 N32L436 Z251 LQFPBO GIHAIZIAIT .ovovoeeeeeeeeeeeeeeeee ettt sttt 34
B A-1 BT IR ZEAE oo 43
B 42 BB HEL IR oot 44
B3 BEHLTTZE (oo bbb 44
B8 FLTTEFEII B TT ZE oottt 45
P 4-5 AN B A BRI AT T T B oo 50
P 4-6 AN AT BRI AT T T B oo e 51
AT A BMHZ AR BT oot 51
4-8 18 11 32.768KHZ AR T BT R ... 52
B 4-9 B NI HE AT TEEFE TE S cvvreveeeeeseeeeeeee e 59
P 4-10 ZEULAT NRST BRI oo 59
4-11 12C RZRAT IR EE L EEW oottt ettt 62
4-12 SPI B - MBEER T CLIKPHASO ..o ens s 63
P 4-13 SPI A BB IRAT CLKPHASLD o 64
B 4-14 SP1 T BT B IRM oo 64
4-15 128 PAEEIF FE B KRN D oot 65
K 4-16 128 FAE U FE B CEFIT TN D oot 66
K 4-17 USB I 58 BB S I ETFAI TR BRI TE] oo 67
B-18 ADC FEFERFVE ..o 69
4-19 1 FH ADC BEILRIEBE I oot 70
Kl 4-20 i e FELYE AN 225 B 25 RE AR (VRer+ 5 VDDA FHIE) oo 70
I R I T e 0 N TR 76
5-2 LQFP32 FF AL UL ..ottt 77
5-3 LQFPAS 2 U ST .ottt 78
] 5-4 LQFPA8 I AT UL oottt 79
R R I T e N O 80
B 5-6 LQFPGA Ff AR ELFEINW oottt ettt sttt 81
I A I T T 2 ) N OO RT TR 82
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] 5-8 LQFPBO B HE AL T I oottt ettt ettt ettt ee ettt et ee ettt 83
BE] 520 22 T oottt ettt et et et et et et et et et et ettt et et e e et et e et et et et et et et et et et et et et et et et ererenenen 84
e N R Y I R G = | R I W (7 =0 N 3 TP 85
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N32L43x 22 41 fdz il o 7 it 5% FH e R RE 32 ARM. Cortex™-MAF N #%, 4E R OB H B0 (FPU) RIS
SHEFEE (DSP) , WHEFIFATIHHEIE A . Hm LAEFHI108MHz, £EREA128KB T N InEs {7 f%Flash, 30 #F
LA DXAPRE R, fk32KBI#R AILSRAM, {1#58KB Retention RAM. P & — /NN EHAHBELZ,
AMEH AP S ZRAPB MU LR AR B, e 2 SCRF6AANNRT  HIOs, $RAEFEE mtEse i O, a1 12
f75Msps ADC, % 1k1647h R4 N IEIEFI3AN ] ERiEIE, PLA14N12671Msps DAC. LPRCNT#EH SCHRHIKTI#E
LC I HE &, SR ik320E fSegment LCDIRANF: 1. [FIHRAEZ R ¥ BE 0, S5 PMU(S)ART. 1
MLPUART. 2M12C. 24NSPI/12S. 1MFSUSB 2.0 % 11NCAN 2.0BiE EH: 1, N B 2% LA g 5
e, SRR 2 B AN P 0 A8 S R A i

N32L43x R 51 7 i vl f g TAE T-40 CE+105 TR E T, At EEL8VEI.6V, FEhZ fd st H
PR, RO IRThEER FHIE SR . 1% R0 R E32/48/64/80 5 I3, MEAF I, O d sk
Ve HC B A RAH [ o

www.nsingtech.com

B 1-1 N32L43x RFIHEE

System peripherals

16MHz 100KHz~4MHz
RC OSC RC OSC

DsP FPU

4~32MHz Power
0SC Controllertem SRAM2 SRAM1 MPU NVIC

40kHz Power 8KB 8/16/24KB
monitor ARM Cortex-M4
32.768kHz Reset
108MHz
AHB-Lite

Mco

J

AHB Matix (108MHz)

Peripheral Security
Bridge Cryptographic

Algorithm

1x12bit
ADC

Acceleration el

Engine

DBG Segment
LCD

96bit
128bit
Unique 8>40

ID 4340
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1.1 88—
F 1-1 N321L43x RIIEFELE
S Y SiURSS N32L433K8/B N32L436C8/B N32L436R8/B N32L436MB
Flash%s & (KB) 64 128 64 128 64 128 128
SRAMZ & (KB) 24 32 24 32 24 32 32
CPUJii# ARM Cortex-M4F @108MHz, 135DMIPS
TAEMER 1.8~3.6V/-40~105°C
i 5
jﬁ Bk 2
H B ¥N 2
LPTIM 1
SPI® 2
12S® 2
12C 2
% UART 2
E USART 2 3
LPUART 1
USB 1
CAN 1
GPIO 26 38 52 64
DMA 1x
HIE R 8 Channel
12bit ADC 1x 1x 1x 1x
I 10 Channel 10 Channe 16 Channe 16 Channe
12bit DAC 1x
BBIERA 1 Channel
(R ) i 5
OPAMP/COMP 212
Segment LCD A 4x20 4x34/8x30 @) 4x44/8x40®)
. DES/TDES, AES, SHA1/SHA224/SHA256
SM1, SM3, SM4, SM7, CRC16/CRC32, TRNG
G RA BEERY (RDPIWRP) | fEifINE . 73 XER4 . L2 R3]
i 2 LQFP32 LQFP48 LQFP64 LQFP80

1. SPI1 Al SPI2 #z MR RyE Y] H SPI AN 128 At =
2. LQFP64 A B i AR LCD 1/8 (78 Ll (8x30).
3. 1/8 HEHERXT, B. C&H LCD AEr 14 B .

11/89
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2 TheEe i
2.1 MEBAZ%

N32L43x R HIAERL T Fefr— 4R i A RARM Cortex™-MAFALH 2%, 7 Cortex™-M3 A A% 1) L7l F3sfk 1 iE 5 fE
I~ BN TR SIS AR B R G (FPU)  DSPAIHAT IR, $24t1.25DMIPS/MHzIAL S fE . [RIA
B AE 5 AR RE 7] 5 Cortex-M R 51 Ab B 2% R DL, ARECARTN 2 16 A R s 2, FH LAY 2 75 s A
55 AR A R 1 H g T S 5

ARM Cortex™-MA4F 32/ {8 §5 2 FE AL B35 HA L 7 AR 20K o
J#: Cortex-M4F /= | #77Cortex-M3 /(4.

2.2 FrhER

N32L43x R H0 AL S R AN RNE TN AFE (Flash) 1775+ # AZUSRAM.
F 2-1 T a3

www.nsingtech.com

Reserved 0x4002_4800 - OXSFFF_FFFF
SAC SRAM 512B*2 0x4002_4400 - 0x4002_47FF
SAC 0x4002_4000 - 0x4002_43FF
O0XE010_0000 - OXFFFF_FFFF Reserved Reserved 0x4002_3400 - 0x4002_3FFF
N B CRC 0x4002_3000 - 0x4002_33FF
Reserved 0x4002_2400 - 0x4002_2FFF
Vendor Specific 511MB FLASH 0x4002_2000 - 0x4002_23FF
OXEOOF_F000 - OXEOOF_FFFF ROM Table Reserved 0x4002_1400 - 0x4002_1FFF
OXE004_2000 - OXEOOF_EFFF Exteral PPB RCC 0x4002_1000 - 0x4002_13FF
OXE004_1000 - OXE004_1FFF ETM Reserved 0x4002_0C00 - 0x4002_OFFF
OXE004_0000 - OXE004_OFFF TPIU Private Peripheral - External 768KB o ADC 0x4002_0800 - 0x4002_O0BFF
T Reserved 0x4002_0400 - 0x4002_07FF
X ; B < DMA 0x4002_0000 - 0x4002_03FF
OXE000_FO00 - OXE003_FFFF Reserved Private Peripheral - Internal 256KB Reserved 0x4001_8000 - 0x4001_FFFF
0XE000_E000 - 0XE00_EFFF NVIC
0xE000_3000 - OXE000_DFFF Reserved
OXE000_2000 - OXE000_2FFF FPB Reserved 0x4001_5800 - 0x4001_7FFF
OXE000_1000 - OXEO00_1FFF DWT UART5 0x4001_5400 - 0x4001_57FF
OXE000_0000 - OXE000_OFFF 1™ UART4 0x4001_5000 - 0x4001_53FF
Reserved 0x4001_4400 - 0x4001_4FFF
] SPI2/1252 0x4001_3C00 - 0x4001_43FF
External Device 1GB USARTL 0x4001_3800 - 0x4001_3BFF
TIM8 0x4001_3400 - 0x4001_37FF
0XA000_0000 - OXDFFF_FFFF Reserved | SPIL/1251 0x4001_3000 - 0x4001_33FF
TIML 0x4001_2C00 - 0x4001_2FFF
Reserved 0x4001_1800 - 0x4001_2BFF
~ GPIOD 0x4001_1400 - 0x4001_17FF
om GPIOC 0x4001_1000 - 0x4001_13FF
o GPIOB 0x4001_0C00 - 0x4001_OFFF
< GPIOA 0x4001_0800 - 0x4001_OBFF
EXTI 0x4001_0400 - 0x4001_O7FF
AFIO 0x4001_0000 - 0x4001_03FF
0x6000_0000 - OXOFFF_FFFF Reserved
Reserved 0x4000_7800 - 0x4000_FFFF
0x4400_0000 - OXSFFF_FFFF Reserved External RAM 1GB DAC 0x4000_7400 - 0x4000_77FF
0x4215_0000 - Ox43FF_FFFF Reserved(bit-band Alias) PWR 0x4000_7000 - 0x4000_73FF
0x4200_0000 - 0x4214_FFFF Peripheral Alias(bit-band Alias) Reserved 0x4000_6800 - 0x4000_6FFF
0x4010_0000 - OX41FF_FFFF Reserved CAN 0x4000_6400 - 0x4000_67FF
0x4002_A000 - Ox400F_FFFF Reserved (bit-band Region) USB SRAM 512B 0x4000_6000 - 0x4000_63FF
0x4000_0000 - 0x4002_9FFF | _ AHB/APBL/APB2(bit-band Region) USB Register 0x4000_5C00 - 0x4000_5FFF
12C2 0x4000_5800 - 0x4000_5BFF
12C1 0x4000_5400 - 0x4000_57FF
0x2400_0000 - OX3FFF_FFFF Reserved LPUART 0x4000_5000 - 0x4000_53FF
0x2210_0000 - Ox23FF_FFFF Reserved(bit-band Alias) LPTIM 0x4000_4C00 - 0x4000_4FFF
0x2200_0000 - 0x220F_FFFF SRAM Alias(bit-band Alias) Peripheral 0.5GB — USART3 0x4000_4800 - 0x4000_4BFF
0x2010_0000 - Ox21FF_FFFF Reserved om USART2 0x4000_4400 - 0x4000_47FF
0x2000_8000 - 0x200F_FFFF Reserved(bit-band Region) o LCD 0x4000_4000 - 0x4000_43FF
0x2000_0000 - 0x2000_7FFF SRAM(bit-band Region) < TIM9 0x4000_3C00 - 0x4000_3FFF
LPRCNT 0x4000_3800 - 0x4000_3BFF
Reserved 0x4000_3400 - 0x4000_37FF
IWDG 0x4000_3000 - 0x4000_33FF
OXLFFF_F814 - OX1FFF_FFFF Reserved SRAM 0.5GB WWDG 0x4000_2C00 - 0x4000_2FFF
OX1FFF_F800 - OXLFFF_F813 OptionBytes RTC 0x4000_2800 - 0x4000_2BFF
OX1FFF_4000 - OXIFFF_F7FF Reserved COMP. 0x4000_2400 - 0x4000_27FF
OXLFFF_0000 - OXIFFF_3FFF Y OPAMP 0x4000_2000 - 0x4000_23FF
0x1000_8000 - OX1FFE_FFFF Reserved Reserved 0x4000_1C00 - 0x4000_1FFF
0x1000_0000 - 0x1000_7FFF Aliased to SRAM Reserved 0x4000_1800 - 0x4000_1BFF
0x0802_0000 - OXOFFF_FFFF Reserved TIM? 0x4000_1400 - 0x4000_17FF
0x0800_0000 - 0x0801_FFFF Main FLASH CODE 0.5GB TIMB 0x4000_1000 - 0x4000_13FF
0x0002_0000 - OXO7FF_FFFF Reserved TIMS 0x4000_0C00 - 0x4000_OFFF
0X0000_0000 - 0x0001_FFFF | _Aliased to Flash/SystemMemory/SRAM TIM4 0x4000_0800 - 0x4000_0BFF
TIM3 0x4000_0400 - 0x4000_07FF
TIM2 0x4000_0000 - 0x4000_03FF

2.2.1 AR N 2%(FLASH)

Fr S N6AK 128K T iR AN INAE (FLASH) , FHI-FAE R e Asds, v K /M 2Kbyte, Sz i
By 5. Tk, BT FI R,
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%, EREA
YRR, BAEINE . S EHRE IR
SERR P XA, A AP X, REF S 2 AR AT I SR (AT AT
2.2.2 RAASRAM

B HER T — /N Eik32KE S 1N B SRAM, f1F5SRAMLAISRAM2 . SRAMLIFI & Kk K /N K24K=E 5, SRAM2
18 K oNBK i . fESTOP2AETN T, SRAM1IFISRAM2A] LU B #3E . ZESTANDBY R T, HASRAM2A]
PLOR B 208

2.2.3 RENREX P RHEHIER(NVIC)

B (1 B s A8, RS AL B 22 15661 T B il I IE (AN 45 16> Cortex™-MAF ) 1 £k ) 116
MESeH

B S ATINVICREE A B AL IR [ H W7 S Ak 2
PR [ N 1okl B RN P A%
ERATINVICE: D

FOVF o 7 A A 3

Aab L G5 38 PR v 0 S v

SCHRE T R A R T e

H S R AL B AR AS

B RN BERE, o EINME ST
TRAGEER DL gz /)N 10 o 7 0B R A SR 3% 1 o T R T

2.3 S8R FP W AR SR I 4% (EXTI)

AN W A ) B S 27 ANV A I 8%, F TR A TR BRI SR . AN R W 2R wT DU T M C T A
RFE (TR B s sUa i), FRRee g R it A — MR A AL ER T P WE R EIRAS .
EXTa] DUAS I 21 ik i 55 B /N T N S APB2 I B0 B . 22 1864138 FH 17O B2 2 164N I H 28

2.4 B9 R4t

RO PRI B AL PR, BN ERCHE S 2EHSI (16MHz) , WL E R 2MSI (100K~4MHZz\] it
B, ISR LS (40KHZ) , #ME0End i 4 HSE (4AMHZz~32MHz) , A EBAHE I8 LSE (32.768KHZ)
PLL.

STALIS P EBMSIES B BR A B B CPUR B, B 5 FH P v LA B A M B e 3k i 4 D) BRI HSERT s 445
B AR BP0, EKREBR RS, KRG H B I BIMSI, G SR RE T A, BEE T LA ICEAE B A T
[FRE, 75 75 ZEI AT DUR B PLLES £ 56 4 0w W 58 (G 24— AN a0 X B4R 3 s 2R 280

MSIEF8ha] H T AESTOP2IR A T PRSI BEH-HATHE S, BIEMRIIFEEITIRGE NN RGN 2, DL HAh—
S iR PRI DhREELR = 135

NEMNBI ARG, UHPEERE, PSRRI AN THSESILSER ik, — BRI 20 ST B0 e 2%,
RGK A SR N B b, IR A i

LA ige F T B AHBIKHR . =i APB(APB2) FIMILEAPB(APBL) X 1k . AHBI i 4% f2 108MHz,
APB2[) 5 =i i % £ 54MHz, APBLI i =i % N27TMHz.

{EFUSBINRERS, AR # FIHSEFIPLL, Jf H.CPUSZRAZIAN48MHz. 72MHzE96MHz.
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& 2-2 Bp4h

FLASH_CLK
Clock Tree l - TRNG IM to Flash programming
Legend: | Prescaler ——————— TRNG_CLK 1M
HSE7= ngh-speed_extemal clock _s,lgnal HSI TRNGIMSEL 1214]-++132
HSI = High-speed internal clock signal ADC 1M
MSI = Multi-speed internal clock signal HSE Preseal
LSE = Low-speed external clock signal s | resc.a et ADC_CLK 1M
LSI = Low-speed internal clock signal ADC1MSEL 1112]-+-132
usB 48MHz USB_CLK
Prescaler |—————— o USB interface
/1/1.5/2/3
RNGC prescaler
11/213/4/-+-132 RNGC_CLK
MSI RC ADZSCZII;IF ADC_PLLCLK
100KHz~
11/2/---1256 ADC_CLK
4MHz M ADCPLLPRES[4] ~ APCHCLK
ADC HCLK
—1 prescaler
HSIRC 1112]-++132
16MHz
ADC_HCLK
L PLLSRC -
SCLKSW HCLK cru
™ AHB BUS
PLLHSIPRE PLLMULFCT oLk
OSC_OUT [IHsE 0sC] x2.x3,..x16) SYSCLK P::SHCSer HCLK
0SC IN 4~32MHz x17..x32 [PLLCLK] [ 108MHz | |/q/o;...515| 108MHz @ SysTick
TSE MAX MAX SAC_CLK CRC_CLK
PLLSRCDIV APBI DMA_CLK
PLLHSEPRES Prescaler 27MHz MAX PCLK1to
CLKSSEN APBL1 peripherals
1112/4/8/16
HSE RTCSEL
0SC32_0ouT @ TIM 2/3/4/5/617/9
LSE OSC RTC_CLK(to RTC/LCD
0SC32_IN 32.768KHz _CLK(o ) If(APB1 Prescaler = 1) x1 ————— TIM2/3/4/5/6/7/9_CLK
- else x2
LSl
APB2
LSECLKSSEN prescaler 54MHz MAX PCLK2 to
LSE /21418116 APB2 peripherals
L » LSX_CLK(toLPRCNT)
I TIM 1/8
Lsi If(APB2 Prescaler = 1) x1
LSXSEL else x2
STRC TIM1/8_CLK
40KHz IWDG_CLK SYSCLK
TIMCLKSEL
——— LSI PCLK1
——— LSE LSl PCLK1
—— MSI
PLL MCOPRES LSE SYSCLK
MCO [+——— Prescaler || [ SYSCLK HsI LPTIM_CLK LSE LPUART_CLK
1/2/3/4]...116 —— Hsl COMP1_OUT HsI
———— HSE COMP2_OUT
[ PLLCLK LPUARTSEL
MCO LPTIMSEL

2.5 B BER

EJEZhET, A LLE I BOOTOS| AL T BOOTHL B (USER2) SKik£AEE A7 )5 I8 s

B NREFNGAAEE (FLASH Memory) JH )

B ARG (System Memory) J& 3l

B MAFSRAMJE 3l

J& S INEFLE T (Bootloader) {77 T R Gif7fig s, ] LLill it USART1EUSBXIFLASH Memoryidt 417 4ifE »

2.6 BLEETR

Vpp = 1.8V~3.6V: Vppal NI/ 5] BEIAT P8 1 8 L H
VicoNSegment LCDFRER AL HL, I8 27 A7 5 FC & N 3 A A APt e 7 =X, (F FHLCD N &R+ A A

I, AHEVLco | BB — AN IuFRY A, Bl W] UEL A Y A A\ FR IS LCD R LI

Vssa, Vopa = 1.8V~3.6V: NADC. DAC. OPAMPAICOMPHLFE o VppafVssalh 243 51l %4 B Vop Al Vss o
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2.7 /AL

PORFIBOR LR AL BLTE B 1F N8, X4 FLBR IR 440 T TAEIRES, (RIERSEAL I 1.8V FRE TAF: 4
Voof& T %58 M IRAE (Veormor) I, Bt T EALIRES, WA FI 1 52 67 i

2.8 Pl 4R R I 0 3%

B AR R IS (PVD), & WA Voot LT 5 B Vevo LUEL, 24 Voo T BlE T BB Vevolt 47
Al o AR BEAR P T UK B 51 S, PVD I R TR BRI AR P IS - % T Veorpor M Vevp II{H 227 #24-6.
2.9 BERES

A R 387 2 R

B B, B IBITERUN. SLEEPE

W IhFERR, 5 IZ1TELP RUN, LP SLEEP, STOP2FISTANDBY izt

O AL 5 AR ER AL T F RS

2.10 {EThFEE
N32L43x R 5177 i SC Fr IR ThFERE 0
B LP-RUNEER

FELP-RUN (Low Power RUN) i F, CPULIMSIF41ig1T, $MATFLASHESRAMH IR, IFHPLLIE
1. USB/ICAN/HE (SAC) FEBIEH, HABAMEATHCE .

B SLEEPHEZ
TESLEEPHN T, HACPUEIE, BT MAALT TAERZS H Al 7E R A b Wi/ S i e B2 CPU
B LP-SLEEPHEZ

fELP-SLEEP (Low Power SLEEP) iz F, CPU{#1l, PLLZM], USB/ICAN/SACHEH I, HAthAh ikl
B, 1015 5ERUNEL A [E PR

B STOP2fH=

STOP2# 53 T~ Cortex-MAFVA Z FEIRAR 20, I A% O BU 7 8 B X B YR A5 5 P . F BRI #3(MR) %
M, HSE/HSI/MSI/PLL . CPUZME A %4E, LSE/LSITIELE T4E, FraGPIOfHH:, SRAMLIFISRAM2T]
HELREE, SPI, USART/UART, 12C, WWDGTRHE, 807 & a7 as ik, RETHAMKIhFESRIE R TIE.
Ml B LS AT — AL B AR EXTIFAE S48 Fr MSTOP2AE R e i, EXTUE 5 1] LLESME16NEXTHE =
(/O . WKUPH| I fig . RTCE BAYEMEE . RTCH%. RTCA/Z. RTCHIAIE. NRSTE 7. IWDG
g,

B STANDBY#IR

TESTANDBY 3  AJ PLIE BB A LIRS FEARZS o N E0A) L R IR 28 8 5< 4, PLL HSIHIRCHR 3% %5 FTHSE
SERTR 7 Atk SE A, AN LSEFILSITT % T 4E; #EASTANDBY MG, & IS F 8N 5 £ %%, SRAM2
Al EAREE, STANDBY HEEAT TAE.

NRST LIS EAAES . IWDGE 7. WKUPE| I EF—A EFH R0, RTCHI%E. RTCHFEIELEERTC
A2 ] LIS i MSTANDBY A 2 Me g

JE: EHEASTANDBY B0/, RTC. \WDG HXS Wi £ 5] LI 3 F 1

www.nsingtech.com
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2.11 HEFESTI(DMA)

A R HE FIDMAREHI 8%, SCRF8IDMAIEIE, 7T LUE PAF AR R4S« AR BIAE il 4 A 2 21
AN BEAREHE A% i s DMAFE I 8% SCREME S i IX B BE, ﬁﬁﬁ?f%J%"%ﬁéiﬁu?Uﬁ%{*E I I A

BMEIEHA L TR EDMATERIZ A,  [RI AT A B il A 8 . RLER A B B A B TE
PRI EE L AR R A YR IR AT H ARk

DMAT] VLT F 24 4%: SPI. 12C. USART. TIMx (EZAEMAPEAER2E) . DAC. 12S. ADC.

2.12 SERFBF8H(RTC)

RTC/2 —4ESHa T Eds, WEH IR BgE, mTHEat 7= hae, A i fhrb WA v A b (e
F2ANIE R That. RTCASH RGBS HIEEMIEEL, HMNSTANDBY B e, ARSI EN .
RTCE’J@EiJJE%#Tuﬁﬁﬁsz 768KHzAMH AR 2% WK Th#E40KHZ RCIR 2%« BN il i Al e
Bh 1283 T B — AN BI R . XTI RS BBk AR S S 5, s BUE B A6 32. 768K Hz N £ /R A vt
BRYR,  [RIBS AME R AR AR B w22, AT Dhd i 4t — N 256Hz (5 5 X RTC I £t AT & . RTCH —
A2 (T A5 2% P T I s, BRANI 00 N IR Bh N32.768KHzINy, e A — AN IR K BB TR JE v . A 4b
RTCH LA SR Al R AR T REIRAS TRt .

www.nsingtech.com

2.13 ﬁﬁ%&%ﬂﬁrjﬁ
B 2 R A B I 45+ 541 B I 28 A2 A e I 48, VIMIRThFEERT 2%, PAN2ANE I E R 28 A1
R GIGNE TE I 4% o
TERREE T m R AE i e i Ay I e I S AR e I AR ) T R
R 2-1 ERBRIERELE
’ FEHEDMA | IR/
SERT EEER g~y WAL R ot HAMA
TIM1 b, W, 1~65536 2 [H] fHI{T 4
TIMS8 16 it L/ F R Y Y
TIM2
TIM3 -
ML, MR, 1~65536 [a] [ 1T
TIM4 16 o Y 4 N
TIMS ENSIEEN =B
TIM9
TIM6 1~65536 [a] [ 1T
TIM? 16 RS P Y 0 N

2.13.1 {RIhFEER 28 (LPTIM)

LPTIMAZ —/NEA Z NI EHE1646 2 I8y, & n] PLZERRStandby =02 4R A B DR AT ririz 4T
LPTlMEME‘&ﬁW%BH%W)EB’Jrﬁ/ﬁﬂ‘iﬁ, AT AR E kb Bds . tbAh, LPTIMA] DU R St MK Dh#E
P, ARG A ShFE S B HE i T e

R
W16 fifr) bR EEE
W 3bit WA, 8 M MRF (1. 2. 4. 8. 16, 32. 64. 128)
LI N
&  EBEAPYE: LSE, LSI, HSI, PCLK1, COMP1_OUT {# COMP2_OUT

& HPESETEPIE: GBI LPTIM Inputl G N FOAMERI B8 (AR LP #R¥% 4% is
MDD

B 16 bit 33T 74 (LPTIM_ARR)

A TSl €
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16 bit LLE 277 4% (LPTIM_COMP)

S BB R B

T G FE A SR A \ i

T3 98 B 0 1 P G A SR A

A E M (7, PWM)

ATECE 10 theft

Gt i A

B kPO, SCRESRBKR TR UK T CGERSRIAEIESD)
2.13.2 EAEREE (TIMBRTIMT)

HEAGEN ARTIMBMTIM7HAL 55— 1607 F BB B 125 I 452 TAARAL [, AIE AR B
BEASE I 48 n] UL Y52 I e S (I Ta) 36 HE, e Jall 3t ] DU BSOS A e 2% (DAC) R BE I JEASE I A3 40
Fi A BB ELRRE L BIDACH: 8 1 fir A i H B UK DAC

TR

ICEVASEYER-qEI NN - A &

16 Sz g Fiorids . (SP3BT ECE N 1 3 65536 I8 (RAF R AED
fill )z DAC 17125 Hilt

AT WT/DMA AR :

& THHEM

2.13.3 B B2 (TIMX)

L%mﬁ%<ﬂmz1mm TIM4, TIMSFITIMO) EEHTFLLTHA: MEAESHIT . WERA
S B K TR AN A AR

T ERFE
16 frEARE . CATSEELE Bk N oG B R .

www.nsingtech.com

IIIIIII“‘

B 16 (AR T g . (SRR EATACE Y 1 3] 65536 - [A] AE =l
B TIM2. TIM3. TIM4, TIM5 1 TIM9 £ 7 #F 4 /NiliE
W EIE TR PWM B fith s, Sk L SR
B0 EERARN AT EI/DMA:
& T
& il RFEF
L PN EPS
& AL
ARG S AR E
B DAEN SN EGERAE R, DASEIE I g8 ) [F) D B
B R (ERD) gmfiddss: H B EIS Tl AT s 7 hr
W ERAREEREE I T AR B L
B SRR LA A S T . TIMO SCRERIZR R HSEL LSI. Al LSE /5%
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2.13.4 B FEH] E N 3 (TIMIFTIMS)

FRPERER g (TIMIAITIME) FZEH TN MMAE ST WA 5 Bk o8 B
PR R ROE R

I E I AR B TAMAT D RE . BEIXIEAFIRI D) RE . 3& T EALEE .
BRI

16 7 [ she 8 et . Crsedlm Bt s, mRiHEL BRI
16 A7 AT RAE A A . (MR BT E N 1 F) 65536 - [A] (4T = AH)D
CIE T =R e

TIM1 £ % 6 /i, TIM8 £ % 6 M@iE

4 MERIEGEIE, TAEBAC: PWM St frd tess. Sk Bt . fa N3k
U R A R A A T T IDMA:

SR S

i F A

LD EIN

i L

GIESEREEIPN

W BRI A T S AR A EL M

¢ T TIML. TIMS, J@iE 1. 2. 3 LHFrkThk

AE IS A ] e i g

ZAN TS 4 N EEREAE S, DASEIIE I 25 1 [R5 sl 1

TIM1_CC5 FlI TIM8_CC5 JH T btk ik

TIM1_CC6 - OPAMP1 #l OPAMP2 i) Nl & P # ; TIM8_CC6 FJ LI OPAMP2 )i N\ T 4t .
W (GER) gmiddier . FTIaEss Tl s g 7t
BRI B FF = A L

2.13.5 RGERT 8 B8 (Systick)

XANE N AL TR R G, W] s AR R T A

T BREE

244 TR Y T AR

ERZIEIEaxii s

MR O RE = A — AN R BRIl R G

A G R A B

2.13.6 &I 1M E B 28 (WDG)

SRR TS T R(IWDG) I 11 T1H(WWDG), BN TR G 7 S i 24 vk i R s o
AT ) R 3

MWASLE [ IA(IWDG)

www.nsingtech.com
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ML T T — AN 1247 (3 R s AN — AL s, AL R RCIR % s K5l BIAE T2
BRI EWAIRA R, AT LAEESTOP2AE A MISTANDBY #E . IWDG— B IS, W RATE B E (1
[ YA SRR TIPS IFE T B3R T S5 0000 7= AR AL, B AT LA 45 I FH AR P AR il R
BN RG, SN B HE 89 R R PR pt I A8 P . I8 I I ] DAC B R A B
JAENE T B AR FEM B 7T AL .

HOFE T 1H(WWDG)

T LV T A0 3 8 P R, e A0 -0 A T 0 DL )32 8 2 3 B Y IS PR 19 8 I R AT PP 9 T 7
A R . BR ARSI B A O EAE TO A AR FRORT T, 7 1A AR 1K 3 0 A I (8] A SIS, =7 2E
—MMCUENL. (R EA A B G DA A BUE i, SR 77 3 Y T s A (FE 42 1) o A7 23 PP ) B
B AR —PMMCUR AL, IX Rk v K 75 AL — N BRI A & 1 e T -

FEREE:
B EHOETM (WWDG) (i 8t APBL 4§43 451409645 £ ;
B RN A RIS AT T
B S
& CEBBEIHCR N TO0x0, (EFT VL S
& UGS E D AME TR, (EE TS ) AR B A
&  WEREZN 7RI H VW, i HE S T OXA0R AR SR TR T (EWINT), B r] LAg
F T BT s LU e WWD G E A .
2.14 IPCRED

IR Z 2N ML II2C R & 1, ERe 2 FHLIIRE, BHIITE 12C R 2R € BN P Bl AR .
XRFZFIBE R F R A (RS S IMHz), SCRDMARAE, [N 5SMBus 2.0345 . 12CHEE Z R %,
FECRCHY F A= AN IE 36 . SMBuUs( R 4t i H it 2k —System Management Bus) A1PMBus( L 5 & P &1 2k -Power
Management Bus).

F B
B 2 ENLThAE: SRR AT i 3 1 At AT AL £
B I2CE &I
L JEREEINE: P
& UAREAE IE S
B 12CAE & IIRE;
& AT YRAR I HHEAS I
& 12CE:ISCHEFTAIERA0AE F-hk, 7L AR I SR XM btk i 3 i
L IR AR v a1
B PRI 7 AL A0R b A R IR
W SCRPA [ R T
& hRAEHE (55100 kHz);
& PRI (14400 kHz);
& PJUd+(Fik1MHz);

B ORERRE:
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%) EREK

& AR AR AR

L QI e PSS A

® R2CHRLITIRE,

FHRIR &

& R AR K

& bR S B N E (ACK) S 7R
& RO BRI U 2 1

& R ERKE BT RRET Y N
2/ T 1)

& 1T bR R T

& 1P TR

I3 KR b T

B IDMA;

A FC B FIPEC (S 2 A H A ) 1 7= AR Bl 56
HIERA T PECH AT LME iR J5 — /> 1 A
F T 85— M T 15 IPECHT R AL AR
HeZ¥SMBus 2.0

25 msif £ R I S i

10 msE 1 # BB B R I 7]
25 ms K 7 SARI B IS F i )
i ACK S il (R A1 PEC ™ A A B
SCREHLIEARHT P (ARP)
FHPMBuUS

*® ¢ 6 0 o

2.15 BHAF D IR PRR 28 (USART)

N32L43x R 572, SR T i 25 AT Ok 10, AFE3NE A FP R b R 28 (USARTL. USART2H1
USART3)F12/ il H 7 5 IR 3 (UARTARIUARTS). X545 R IR DB (S . S FFIrDA SIR ENDEC: 44
fiEEhs ., 2B AR, PAE N LB E R AALING/ A IIRE .

USART1. USART2FIUSART33: 1 H A [FICTSHIRTSIE 547 B, 4 1SOT7816H & it R, 5SPIE(E
PR, BT B2 R BT LS I DMAERAE

XL, FbllE;
NRZFRHERS

www.nsingtech.com

DR ER ARG, AR AR, TR AR

QETEE S e N GV RIS
FTBRCE AR, SCRFIERAME IR AT
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TR, K 10/1247 W 45
[F) 2 A B 1) B

IRDA SIRYmtL 2% il #s, 7 IE AR T SZRE3/16/47 I Fr 4k

e R T BE

&  BHEER O FISO7816-3FRUE HLE I b A
&  BHERAR05MILE M A

BRI

A E 1A DMA) 2 22 48
LAY seS  ZIE A E L E A DA

A s

L Qe
& RIRGhAE
& fEESERbRE
gt

\ SRV S5S LA
& HRIEIREEATIR
VOB R AGHIN e 25
& iR

& IEEHHR

& IR

& BUIHHR

10N b5 & USART HH K5

& CTSHA

& LINWF R
& RHEE A A A
& RTER

& BAlUEE A A A
L I R/ ESIDS Y p Nl
& AR

& MR

& EEER

®  RINHNR

ZACBIARIELE, WML ANULES, W EE R ERAR
R S A I B bk o ZE A )

M ER AR 2 e G i
LEME
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USARTHE 2, USART1 USART2 USART3 UART4 UARTS
AR XHFE SCHF S &S SRR
A A ) P& XFF X AKX &S
Z Z71BIN(DMA) R XFF &S XRF XHF
Z Ab PR 2RI XFE SCHF S &S &S
P72 S XHE SCHF S ANFE AN
R P& XFF &S A &S
F XL (B AR ) P& XFF X XRF XHF
IrDA X RE S &S SRR
LIN XHF RE S &S &S

2.16 {KIhFEE P B ES (LPUART)

Fr AR TARIhRE S8 s AT U R %8 (LPUART) , AI{ESTOP2IRZAS (H KA 39600) Ui, e~
TSR R M EMCU . A4, IR B BN SRR B CAnAPBERHSERT 81D, AT DIE A B 328
H, SCREE R R,

R

PRALRHE R D@ AN PR AR AN (A0
& RN

& R A ERRAL (BRI TR E) B A AR AT
& ERIMEILS

L I N S 3 iR a2

RS2 A IR FIFO M 1715 R I%FIFO

PR R R AR 20 il or

EE S ES

LTI

SR A R 1R AL B

A LA I PR 7 U7 IR AL 2 B
AR R &

AN S et

SRR

SCFEDMASE fE 6

SCHRFLLR T SRR R Ak T STOP 2R A IMCU :
L O /el vl

& FEM X AR R

& BB E LT HUE

& AR E AT U

2.17 BATAMEE O (SPI)

T AERERANSPIEE T, SPIRR VR HAMBI & LA T A AT 7 s0EME . % 1] DA B A
B, IS MBS SR LB SR PP (SCK). R HitRELL 2 ERCE A LR, e T2 MM, i
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AR ER ER R R B T R 20 A, 3 i P CRC A6 FA R S e A o
F R

3%k 4 W T [ 25 AR s

At BYCAN T SR — AR ] B 48 P X 2 B T R D A

8k 164 LA ik £

FEERLE:

FESERNE W

8 F AL U RS 2 TS0 90 2 B (B K N P/ 2)

MAFE A (B K M feeiil/2)

F AR AR P PRI £

F RN T 35 7T DL A B A EATNSSE B R ERR A Bh A5 g s
A G P2 A B A P R AR A 5

A YR FERI BRI, MSBTE A Bk LSBYERT 5

AT fid % BT IR B R IR AN SO A

SPLE AT RS AR &

SCHE AT SEEAE M 4-CRC:

& TEREBIT, CRCME P MABEAE Jy iR f5 — N5 K%

& TEAUTR AR B iR J5 — AN B B TCRCIR S
AT Ao R T ) AR S L I DL B CRCA iR 7
SCHREDMAT)RE M 2 1 Rk A gz s P2 AR ROE A2 1 3R
D : 27Mbps

2.18 BATHEMEE D (12S)

12S & —Fh 35| FEI A [E] 25 £ A7 32 B RS, S$EAE B2 AR E I 12S B2 11 (5 SPIE ), v A LAEF E e MAR R,
K2 0] DAE B oN160L. 2407 83202 A% 4, 7N nl e B A% AN Bk B, SO AR AE SR W BKHZz %)
96KHz. ‘B HFVUR 4k, AFE CRNHI2ShRRE, MSBFILSB F5hritE, LLKEZPCMARHAE.

B @A, af L TAEAE MR N . e VEN E WA HT, @I 0 [m) A8 1 M A& R
55,

TR

BT IRAE (R IEEERR)
F B A s
SO LR P gmFE T A TR, SRATRE B 1) 5 TR A A 2R (BKHZ 296K HZ) ;
Bk AT LR 164, 240783 321 5
B A [ e B A Wy 1647 (1647 2 i) se3247.(16 2453247 Hir4# i) :
A G AR AR P (R e )5
MR IEAB TR (10T i A 3 RSO 3R 388 R s 2 A
16457 i 4fs 2 A7 2% FH SR R I AN, 388 38 4 iy 5 — A AT A7 2
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SEEEIRI2S ML :

& SRR

& MSBXfFFARE (40 55)s

& LSBXIFHRiECH R %)

& PCMAbR (167 B M-y K B I R] 25 B3 1607 250af iy e 327 e 1 i)
MR T R R MSBTE G

B ORIEFEE R ADMARE

W R ] DU RSN A A, L [ s 256X Fs(Fs A MR AR AT )

2.19 38 R P 4% (CAN)

LRI CANG 2R3 1, FEA2.0AF12.0B(FE 0 MVE, A3 K EiA1Mbps. & 7] PLHERISCR & 25 LU AR IR F AR
YW, AT DLBRISOR R 3£ 200 bR IR AT 9 g i

~,
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[ | .‘9

F BRI

B EFCANTMYL2.0AFI2.0B T E R
B URFR R AT 1A 1Mbps;

W SRR Al RS ThRE

B Rk

& 3NRIEIBAE

& RERSC RS BRI B

& 0K I%SOFT ZI i 1Ak
BRI
SRR E 12N IR FIFO
AR BB AR 4 -
[ e AR
NPEERIIES
FIFO b 375 =X AT il &

& 0B SOF %I i A1k
AR

& b AZEARK

& 1667 H HigiT e 3

& TR A 2 HEE T R TR
m B

) SRS TN

L ISRy E I R EAS R T 1 P O R TR 7 oV

220 BHBITELZL (USB)
Fr RN T 7 A 45 iRUSB % £ (12Mbit/s) bx 4 B 43 USBHE 5 W & 18 il 25 o Uit i vl MG B, A S/t
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USB % H48MHz B B 32 i PN PLL 46

F B

FFEUSB2.04 13 2 H AR

Al HC #1281~ USB A1

CRC (EMITCARKE) AR REAAE (NRZD Fulid/ it A7 H 71
/) 25 R U L

SCHRFUSBH: S/ F A

TR B ik = A=

HERUSB DP{5 548 L Hi1. 5K FH (7 me ik B 42 il (6 R At D

221 BHAB S HEO(GPIO)

YR 2 641GPI10, HLi4r 44 (GPIOA/GPIOB/GPIOC/GPIOD) , HHGPIOA. GPIOB. GPIOCHIGPIOD
H16 0 . BEAGPIOS| AR AT UL AR EC B B Y (HERETIRD « AN G Ehiel 4 8%
SHMAMEIhRESG T, 2 BGPIOS| IR 5 57 sl E AN SR A, A0S I 5185 IR A Bk
T EAERE DR 1T, KB ATE IGPIOS| JHIE A K LB §E /7 .

TR

W GPIOw H IR AT LA HT A 7373 e B R R o

*

® ¢ 6 6 0 0

N

* =

4

LIPNESE

s bd (35 EED

BINTR (33 FHD 5

EEPLIPNG

VARCE s E

HEH A«

HEd 2 H DhRe:

THRE HDEE

I/0(GPI0)

SAAEFIRE A S, EHThRERITIE, B BOOTO (BOOTO N#i A TF4i) , NRST 5|4k, 1/0
i B P B A D o A A

ZAr)E, SR RGRB 5] IR VRS A ERE SWD-ITAG, JTAG 5|4 & TN FHisl FH;
Ea

® JTDI & T FHii=;

® JTCK E T Fhii=;

® JTMS & T Fhifss;

® NJTRST BT Fhifis;

LN BCE RS, 5 B RO AR A LA AR S /O S AT LA RAHER A BT s
A
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s EIREK

LRI VAS S AATIE R
SRR P A SRR T RE ST, O TR AR A, S 1 AU B R AR
SR (18 A BRI I Th BE Al 2000 S 117 T B 27 A7 4 i 1)

GPIO BUEHLH, BUEHLHISCVFARES 10 BLE . 278w KA EHAT 1 BUE (LOCK)REF?, fE Ik
AL AT, REASRE R B o DA E

2.22 BB ESES) (LCD)

ZLCDPE i 28 1E H T H o e VR BEB 2o 28 (Segment LCD) , %2 HA8NA St (COM) Fl444[X
B (SEG) , B AARMng - HEm Bk TANE I 251 5] . Segment LCD H#7 T IX Bt AR, IX 46 X B34 m] i
SRR K o BN X BN B — R AE P AR FEAR - RIS PRIV i 20T o 224 T B0 it s R0 P 1 L ST, )
o PR DX B AT W A T BE S T B RN, X B L R A AU AT . 1ZLCDE il 3% v AYERRSTANDBY
BEASMR DI ARERE T TAE

FERE

B DU ACE

HAATECE : R, 12, 13, ARS8 EE L,

RS ME T E: SCRERS. 12, U3HIL/AfWE ;

XU AL 015 i B B BT s A A AR vh il (R EE ARSI E B

LCDHLJE A 1%E: MVLCDS| AN IE (HA] DS VLCD B #:5%#:3IVDD) ; {#iF N #% (\IDC-DC T 4%
s MR EE A IWFHEE)

LCDI i a1 HSE/32, LSIEELSE;

PAFPOGE L B4 1 =20 IR TS Wi 2 [8) 22 IR 7AN AR AL R I ZE X B TR s 3 75 VLCDZEVLCDmin~VLCDmax i
BBl N ARAE (1A S T R B 3 g i)

B NE MR A LCD R, AREE AR E,  PAULBCLCD TR b i s A 1 513
B NERRRTH RS

B HFSLEEP. LOW-POWERRUN. LOW-POWER SLEEPHISTOP2KAS, &7, ] AR X Lefdi =, N 24
FH CASRAS BEAR FI D #E

B NEMARE, ATRCERTE (EMD FIhFE;
B CFFINMRDIRE: RIECEL. 2. 3. 4. SEUTABR R EMANE (0.5Hz. 1Hz. 2HzE4HZ) FIA%E;
B H{ESEGHICOMIHE 18 I N BC B N AH B AFIO .

2.23 BRI/E P #3%(ADC)

FAFSCREIAN 1267 5Msps R 2R R IR LR BUADC, SCRE S AN ZE SN, ATl 164 A AN 3A P S
SR
F R
B CFERI207. 1067, 8. 6y HER AL E
& 12bit/3 HEE N s KA E #65.14MSPS
& 10bit7; HE R N e E R A E F6MSPS
& 8bit/r HHRE T B im R A IR FT7.2MSPS
& 6bit/ HEE T i A R AL 2 IMSPS
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4

l."

E3|23 57N

ADCH 4R 43 9 AR SRAF B B 5N B B Rt

& ACEAHB_CLKAE N LAER B, i Al £]108MHz

& TR EPLLYE N REER BIE, s n] #72MHz, SCRE41,2,4,6,8,10,12,16,32,32,64,128,256
& ACEAHB_CLKAE S RAERS B, el £I72MHz,  SCR7341,2,4,6,8,10,12,16,32
& FEE BT AT DhE, SR Z B R IMHZ

SCHEE I 2l K ADCRAE

CFF2.048V N 275 HE K VrersuFrer

FEHREE TR TR NBE IS oORUR AL | I SR e = A v

AL YR SR R4 20

MEITEORIE NI H B HiE =

SCHF ERHE

a7 P R — S5 B o 5

KA TEI R R LA 38 T 4 ) i P

U B 45 R N A 453507 A0 o R 36 T30

[ W7 A =

ADCHEHLZIR: 1.8VE[3.6V

ADCHIAVEFE: Vrer- < ViN < Vrers

ADCH] LA FIDMARAE, #1388 % #5391 [7] 4T DMATE R 77 A=

BRAWE T IIRE, AT CAARRAS M ML — i . 2 R e A P KIS, i AL 5 5 UL 1 R
1P A el TS

www.nsingtech.com

2.24 IBHEBCKE (OPAMP)

F A

T kA B 2R TARR ST Ia FOBORES, BIUnAh RIS PN e s A0 R] 4 R UK 4%

(PGA) (BN TBRUR AR A ST ER AR ) o
TR

BESTELIE PN

1E ) A0 e i N SRR AT

OPAMP_L{E#E A ] e & -

& AR (SMETEAED

& PGAR, FZmfEiizioX. 4X. 8X. 16X. 32X
& REERIK

PN 4 M ADCIlIE A T #s BB B i 5 5

2.25 B LA (COMP)

it 2 2 LS, HrPCOMPLSZHFIRIIAEME I, W UL TAEESTOPIRAS . AT LA S ) i 2 (LLHRAS
Pif s I 51 20/0 ), AT IAER SR &M, 72 Bz HI &7 LS5 oK B E I &% FPWM H L & 7% A
2 SR A
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s EIREK

SCRFPEIEN L AR
P % 10 2 [ AT v S 355 DA RS
& FIEMIO
& DACIHIEHIH
& R4 T RIS
® VREFLARINFEHEZHIE, HegH TCOMPL
® VREF2ZNIRMKIIFEHIEZ YR, 7 H T COMPLANICOMP2
W AGRARMIR, WIECECNICIR . ARIRH . PR, iR
W LURER T DU B0 e R BN, TR
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IIQ"’

& RS
€ OCREF_CLRHM (HT &&=t
& RIESMF

P28 SCRF B U, R ASLADLE B AN 25 B i

COMP1/COMP2 ] 4 i 7 F1 LA o

SCRFRTHFR R LU AR, P DA AR RE T FE B # Timerl_OC5/Timer8_OC5fEVH Ea A\ ;

B AT LA IR AE /), SRR NSLEEPKE R MlE, COMPLT] DA S 7E STOP2A 2, T M Jig

2.26 B ERFEH (DAC)

Fr NEERR T L 383 (DAC), ‘B A2 — 12406 B0 N\ ORI HE, s i Y B 6 46 2%, LA P B Buffer [ Hi B
DACTH] LLif it VDDA Veersurrer{E NS H R

FERE

P4 & Buffer 1% H @i

A I 8/121v fr

124745 A A B HOE 7o 0 5 B 0 5%
[ 2 52 D e

A= i 7

AL L= A

Y HDMALfE

W AR A 4

2.27 RINFERE T EE (LPRCNT)

LPRCNT (Low-Power Rotation Counter) J&—™ A fE{IL L #E45 X (SLEEP,LP RUN,LP SLEEPHISTOP2) X [
JE T A (1 4 B AR iR AT e i PR O H B D e A L o R il — MR IR SR T, — N ECTIRS RS AR, 1
T Aar I 1B LCRH & 9% 373 14 3 9k AR A SR 7 e e A R B, ) ISR 00 £y 85 SRS e A 50 1 At 28 2R 47 Bt A 28
RS, SEHUG e PR ) v R . LPRONTA REAERL AR TR TAE MM, Rt U TR v 8
B, EFEEARZER RS TERZITEN. D] M TRERN S THE.

BSOSO LCARIRAR RN, B BRI T MG E S B ORI, bk A 55D
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 EIREK

I gARRIBNES BIERCRFEARE (1HZ~2KHz) , DASRAS SEAIR ThHE
A G RE B RE T K A I

SCRFRTIAERE T B B

2 TR

& R (TR 2%

& EE TR, AziailiFit

W AR R )L BRI 1] DA B e AR5 I 1]

B BRI

B SCRFRBIRZERZIE

2.28 RBAERRBR(TS)

TR AR AR — IR AR LT, B2 Bl 72 1.8V <Vppa< 3.6V ZIA] o i AR IR AL N 0% 1%
FIADC_INL7 (i NJEIE b, FH R P A s 10 i 4 A 0 38 v U0

2.29 B TLRB K E HJ6(CRC)

£ CRC32FICRCI6INHE, HM TUARAL I (CRC) THE F T2 AR U [ 52 1 A4 il 2 A3 2T —CRCIHE &5 R .
TEARZ R, T CRCIIH AR FH T 36 UE £ A& i s /76 1 — 35t . 7EEN/IEC 60335-1hR#EI T H 1,
B T — PRI N A A 2R AR B, CRCTHEL R T R] DA TSt it S 2 44, S e sEH AN
A BAZ IR AR I P A IR 2R 2 0 L

F B

CRC16: HFZ Il X6+ X5+ X2+ 1

CRC32: iﬁ%ﬁﬁ X32 + X26 + X23 + X22 + X16 + X12 + Xll + XlO + x8 + X7 + X5 + X4 + xZ + X +1
CRC16 i15 WS a]: 14~ AHB % i #(HCLK)

CRC32 i15 WS a]: 14~ AHB % i #(HCLK)

TEA TR VAR 1 AT e &

% HF DMA #38

2.30 FRSEIEREAINE 5| ZE(SAC)

PR SRR NI 51 8, SCRE 20 B PRSI0 e [ S B R 0 R A SV R % iR B R S0 e, AT 4R A
LI 5 REAR R IR 4 i N A 3 S P

BEAF SCRF ISR T -

B DES X #REE
& 7 DES il 3DES Jnf# iz &

& TDES 37 #F 2KEY #1 3KEY 3,
& 7 CBC fl ECB sk,

B SHF AES RIRREE
& SR 128bit/192bit/256bit 254K
€ 7 fFCBC. ECB. CTR ik
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|

SR SHA R 5k
& CFF SHAL/SHA224/SHA256
M R MDS SR
B SRR RRUEZ SML. SM4. SM7 kLA K SM3 i Sk

2.31 ME—BEZ P35 (UID)

N32L43x F 517 i A B A A [F K FE I ME— 845 7 415, 43 28 96 A2 ffTUID(Unique device 1D) #1128/ (1)
UCID(Unique Customer ID), IX AN %781 5 A7 TUE INAEAF it 2 I R e B3, e AT e & 1S BAEH
J B RS, FEARUEATNS2LA3X R AT B — M il R R AT 5 50 T 2 — 11, FH P B AR 3 BN B 45 1T
DL i CPUBITAG/SWDHz L, AAT#E &

UIDNO6M., I8 F RN 7 55 B E B, R4S INAERT, Kt — bR iR 5 AN % SRS A,
— DA TE N i A N & bk . el il 0SB A % 4 T RE Y Secure Bootloaderf2 ) »

UCID #1280, #57E RS R A 5w L, EaE O A KA G B
2.32 BATHLLITAGHER O (SWJI-DP)

WHRARMIFISWI-DP#2 [, 454 TITAGHIEE AT e il O, n] DASZELH 47 2R i1l D BUTAGH: &
B, ITAGHIITMSHIITCKAE 545 7 5 SWDIOFISWCLK AL F 51 I, JTMSIHI_E 18— MR 115 5 B 51 B T 18
JTAG-DPHISW-DPJa] 7] #:
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3 5l e SUHR
3.1 BEREE
3.1.1 LQFP32
& 3-1 N32L433 &5l LQFP32 5| 45
o
(@]
g
S
Te]
3 05 8 8 3 3 %
> M o o o a a o
S A
o 281 30 20 28 27 26 25
vDD [ ] 1 24 | ]PA14
PD14-0SC_IN[ ] 2 23 [ ]pA13
PD15-0SC_OUT[ | 3 22 []pPA12
NRST [ ] 4 21 [ ]PALL
LQFP32
VDDA [ ] 5 20 [ _]PA10
PAO[ ] 6 19 [ ]PA9
PAL[] 7 18 [ ] PAs
PA2[ ] 8 17 []vbD
. 9 10 11 12 13 14 15 16 )
HEERERERERERERE
™ < Tp} (o] N~ o — ()]
< <« <« <« <« @ @ O
Ao o o a o a o >
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3.1.2 LQFP48
& 3-2 N32L436 %51 LQFP48 3| 4345
o
(|
a
o
a) n 5 n <
0OV B B O Do B o8B <<
> > Ao aooaoaoaoa o
HiBIRIRIRINIRINININInIn
4 0O M~ © I S O N + O O ™ M~ )
. < <t <t <t <t <t <t <t <t (9] o™ o
vLeD[ 1 36 ] vDD
PC13-TAMPER-RTC[ |2 35 ] Vvss
PC14-0SC32_IN[ |3 34[ ] pA13
PC15-0SC32_OUT[ |4 33[_]PA12
PD14-OSC_IN[ |5 32[ ] PAl1
PD15-0SC OUT[ |6 31] ]prA10
- L LQFP48 ]
NRST[ |7 30[ ] PA9
VSSA[ |8 29] ] PA8
VDDA[_]9 28] ] PB15
PAO[ 10 27| | PB14
PAL[ 11 26| | PB13
PA2[ |12 25| | PB12
L 238353833 8I3Q3 )
HiNIRIRINNININININInn
2 3T LT I @m0 g 8
[ = A = DA = M o DAY o WA a W a T E E > g
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3.1.3 LQFP64
& 3-3 N32L436 &% LQFP64 5| 4>
2
O o o o N~ © I < m ﬁ :a' 8 UH’ E
O v M O mMm MO mmMm O O 00O 00 <<
> > Ao o WA Ao Ao oaoaadaodaoaoa o
HiBININININININININININ NI,
<t (92) N — o [e2] o0 N~ [{e) Lo <t o N — o (o]
[{e] (Lo} [{e} [{e] (Lo} Te) Lo Lo [Te) Lo [Te) n n Ln [Te) <
VvLCD| |1 48 [ | vDD
PC13-TAMPER-RTC . 2 47 . VSS
PC14-0SC32_IN[ |3 46 [ ] PA13
PC15-0SC32_OUT| |4 45| | PA12
PD14-OSC_IN| |5 44 [ | PA1L
PD15-0SC_OUT[ |6 43 [ ] PA10
NRST| |7 42 [ | PA9
pco| |8 41 [ |pA8
LQFP64
pci| |9 40 [ | PCo
pPCc2| |10 39| |PcCs8
Pc3[ |11 38 [ ]pc7
VSSA[ |12 37 [ ]rce
VDDA| |13 36| |PB15
PAO| |14 35| |PB14
PAL| |15 34| |PB13
PA2| |16 33| |PB12
N~ [e0) o o — N o < o © N~ [e0) ()] o — N
— — — N N N N N N N N N N o o o
I e et
2883283388883 72858
o > g o o o e o T o T A T A T E E > g
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3.1.4 LQFPS80
& 3-4 N321.436 &% LQFP80 3| {415
=
§
~ © 0w 2 Vo oSO~ o ws oo SO s8I
EEERSLEPRREPRERLERLER
B
e B RRFKERIRRNRRBB85 8833 I
PDL[ |1 60[ |PD13
PD3[ |2 59| |PD12
VLCD [ |3 58| _]vDD
VDD []4 s57[ | VsS
vss[ s 56| | PA13
PC13-TAMPER-RTC [ |6 55| ] PA12-USB_DP
PC14-0SC32_IN [ |7 54| ]PA11-USB_DM
PC15-0SC32_OUT |8 s3[_]PA10
PD14-OSC_IN[_|9 52| ] PA9
PD15-0SC_OUT [ |10 s1[_]PA8
NRST |12 LQFP80 s0[_]PC9
PCO[ 12 4] |PC8
PC1[_|13 ag| ] PCT7
pc2 1 a7|_]PC6
PC3[ |15 4| _]vss
VSSA [ |16 45| _]vDD
VDDA [|17 4| 1PB15
PAO[ 18 43| ]PB14
PAL[ |19 42| |PB13
PA2 [ ]20 4| ]pB12
\__ 8 8§ 8 3§ 8 88 B QA B3 8 8388 BB )
HiEE NN
585268222328 08EEF55¢8
o > o o o >
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\J
3.2 5l X
HHDhRE 10 EWLFVEETE S H P FH “GPIO il AFIO” ZH AN “ERThAe” &5,
R 3-1 3 HEX
S5 8| B | aman aam | 2 £
o a | a a |5 R (BAL | S ) ‘T \
o o o o & e) ” IEE® A kI EE
O I T ) ! 0 @ SRThee ke
| | | | F
- - - 1 PD1® I/0 | TTa | Yes LCD_SEG33 -
USART2_CTS
- - - 9) — -
2 PD3 /0 | TTa | Yes LCD_SEG34
- 1 1 3 VLCD S - - - -
1 - - 4 VDD S - - - -
- - - 5 VSS S - - - -
TIM1_CHIN TAMP1-RTC
- 2 2 6 PCB;{TT'%'EQ)PER' I/0 | TTa | Yes LCD_SEG35 RTC_OUT
EVENTOUT WKUP?2
- 3 3 7 | PC14-0SC32_IN | 1/O | TTa | Yes - 0SC32_IN
- 4 | 4 | 8 [PC15-0SC32_OUT| I/O | TTa | Yes - 0SC32_0UT
USART2_TX
2 5 5 9 PD14-OSC_IN | /O | TTa | No 12C2_SDA OSC_IN
TIM1_CH3N
USART2_RX
3 6 6 | 10 | PD15-OSC_OUT | 1/0 | TTa | No 122 SCL 0SC_OouUT
4 7 7 | 11 NRST I - - - -
12C1_SCL
LPTIM_IN1
- - 9) — (8)
8 | 12 PCO /0O | TTa | Yes LCD. SEG18 ADC_IN11
EVENTOUT
LPTIM_OUT
12C1_SDA
- - ) — ®)
9 | 13 PC1 /O | TTa | Yes LCD_ SEG19 ADC_IN12
EVENTOUT
LCD_SEG20
- - | 10 | 14 PC20© /O | TTa | Yes EVENTOUT ADC_IN13®
LPTIM_IN2
LCD_SEG21
- - |11 ] 15 PC3©® /O | TTa | Yes LPTIM_ETR ADC_IN14®
EVENTOUT
- 8 | 12 | 16 | VSSA/VREF- S - - - -
5 9 | 13 | 17 | VDDA/VREF+ S - - - -
USART2_CTS
LPUART_RX
TIM2_CH1
TIMER2_ETR ADC_IN1?)
TIM5_CH1 COMP1_INM
6 | 10 | 14 | 18 PAO /O | TTa | Yes TIM8_ETR COMP1_INP
SPI1_MISO WKUP1
12S1_MCK TAMP2-RTC
EVENTOUT
LPRCNT_CHO
COMP1_OUT
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5121 2|8 |amemen| S | o |2
C o 6(3) s T B
L L)L ) @ o | 2 SR Eipriasif:
- - - - E
USART2_RTS
LPUART _TX
TIM5_CH2 ADC_IN2®
7 |11 ] 15| 19 PAl /0 | TTa | Yes TIM2_CH2 COMPL_INP
LCD_SEGO OPAMP1_VINP
LPRCNT_CH1
EVENTOUT
USART2_TX
TIM5_CH3 ADC N3
TIM2_CH3 OPAMP1_VOUT
8 | 12 | 16 | 20 PA2 /0 | TTa | Yes LCD_SEG1 -
COMP1_INP®
12C2_SDA COMP2_INM
COMP2_OUT -
EVENTOUT
- -] -2 PD8® 110 | TTa | Yes LCD_SEG36 -
- -] -] 22 PDI® /0 | TTa | Yes LCD_SEG37 -
-l -] - |23 PD10© 110 | TTa | Yes LCD_SEG38 -
USART2_RX
LPUART_RX ADC_IN4®
TIM5_CH4 COMP1_INP®
9 | 13| 17 | 24 PA3 /0 | TTa | Yes LCD_SEG2 COMP2_INP
12C2_SCL OPAMP1_VINM
EVENTOUT
LPRCNT CH2
-] - [ 18] 25 VSS S - - - -
- | - [ 19|26 VDD S - - - -
USART2_CK DAC OUT
LPUART_TX —
~ ADC_IN5™
12C1_SCL COMP1_INM
10 | 14 | 20 | 27 PA4 /0 | TTa | No SPI1_NSS -
1S WS COMP2_INM
= OPAMP1_VINP
USARTL_TX OPAMP2_VINP
EVENTOUT -
SPI1_SCK ADC_IN6®
12C1_SDA COMPZ_INM
11 | 15 | 21 | 28 PAS /0 | TTa | Yes 12S1_CK COMP2_INM
USARTL_RX OPAMPI_VINP
EVENTOUT OPAMP2 VINM
LPUART CTS
SPIL_MISO
12S1_MCK ADC. IN7®
TIM8_BKIN OPAMP2_VOUT
12 | 16 | 22 | 29 PAG /0 | TTa | Yes TIM3_CH1 —
COMP2_INM
TIM1_BKIN COMPS. INP
LCD_SEG3 -
COMP2_OUT
EVENTOUT
SPI1_MOSI ADC_INS®
12S1_SD COMP2_INP
13 | 17 | 23 | 30 PA7 /0 | TTa | Yes TIML GHIN OPAMPLVINP
TIM8_CHIN OPAMP2_VINP
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LQFP80

SIHBRR (RAL
J&)>

HAO

1/10@

Fail-safe®

R HZhRe®

AT RE

TIM3_CH2
LCD_SEG4
COMP2_OUT
EVENTOUT

24

31

PC4®

1/0

TTa

Yes

LPUART_TX
12C1_SCL
LCD_SEG22
EVENTOUT

ADC_IN15®

25

32

PC5

/0

TTa

Yes

LPUART_RX
12C1_SDA
LCD_SEG23
EVENTOUT

ADC_IN16®
OPAMP1_VINM
OPAMP2_VINM

14

18

26

33

PBO

1/0

TTa

Yes

TIML_CH2N
TIM3_CH3
TIM8_CH2N
LCD_SEG5
UART4_TX
EVENTOUT

ADC_IN9®
OPAMP2_VINM

15

19

27

34

PB1®

110

TTa

Yes

LPUART _RTS
TIM1_CH3N
TIM3_CH4
TIM8_CH3N
LCD_SEG6
UART4_RX
EVENTOUT

ADC_IN10®

20

28

35

PB2

110

TTa

No

LPTIM_OUT
TIM9_ETR
LPRCNT_EXT
EVENTOUT

21

29

36

PB10

I/0

TTa

Yes

USART3_TX
LPUART_TX
12C2_SCL
LCD_SEG10
TIM2_CH3
EVENTOUT

COMP1_INP

22

30

37

PB11©

110

Tta

Yes

USART3_RX
LPUART_RX
12C2_SDA
TIM2_CH4
LCD_SEG11
EVENTOUT

38

PD11®

1/0

Tta

Yes

LCD_SEG39

16

23

31

39

VSS

24

32

40

VDD

25

33

41

PB120

1/0

Tta

Yes

SPI2_NSS
12S2_WS
12C2_SMBA
USART3_CK
TIM1_BKIN
LPUART_RTS
LCD_SEG12
TIM9_CH1
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LQFP80

SIHBRR (RAL

J&d

HAO

1/10@

Fail-safe®

R HZhRe® AT RE

EVENTOUT

26

34

42

PB13®

1/0

Tta

Yes

SPI2_SCK
12S2_CK
USART3_CTS
12C2_SCL
LPUART _CTS -
TIM1_CHIN
LCD_SEG13
TIM9_CH2
EVENTOUT

27

35

43

PB14

/0

Tta

Yes

SPI2_MISO
1252_MCK
TIM1_CH2N
USART3_RTS
12C2_SDA
LPUART_RTS
LCD_SEG14
TIM9_CH3
EVENTOUT
UART4 TX

OPAMP2_VINP

28

36

44

PB15®

110

Tta

Yes

UART4_RX
SPI2_MOSI
12S2_SD
TIM1_CH3N -
LCD_SEG15
TIM9_CH4
EVENTOUT

17

45

VDD

46

VSS

37

47

PC6®

I/0

Tta

Yes

SPI2_NSS
12S2_WS
TIM8_CH1
TIM3_CH1
LCD_SEG24
EVENTOUT

38

48

PC7®

110

Tta

Yes

SPI2_SCK
12S2_CK
TIM3_CH2
TIM8_CH2
LCD_SEG25
EVENTOUT

30

49

PC8®

1/0

Tta

Yes

SPI2_MISO
1252_MCK
TIM8_CH3 -
TIM3_CH3
LCD_SEG26

40

50

PC9®

110

Tta

Yes

SPI2_MOSI
12S2_SD
TIM3_CH4
TIM8_CH4
LCD_SEG27
EVENTOUT
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LQFP80

SIHBRR (RAL
J&)>

HAO

1/10@

Fail-safe®

R HZhRe®

AT RE

18

29

41

51

PAS®

1/0

Tta

Yes

USARTL_CK
12C2_SMBA
TIML_CH1
LCD_COMO
12C2_SDA
SPI1_NSS
12S1_WS
MCO
EVENTOUT

WKUPO
TAMP3-RTC

19

30

42

52

PAQ®

/0

Tta

Yes

USART1_TX
12C2_SCL
TIM1_CH2

LCD_COM1

EVENTOUT

20

31

43

53

PA10©

1/0

Tta

Yes

USARTL_RX
12C2_SDA
SPI1_SCK
SPI2_SCK

12S1_CK

12S2_CK
TIM1_CH3
LCD_COM?2
EVENTOUT

21

32

44

54

PAll

I/0

Tta

No

USART1_CTS
SPI2_MISO
1252_MCK
CAN_RX
TIM1_CH4
COMP1_OUT
EVENTOUT

USB_DM
COMP2_INP

22

33

45

55

PA12

110

Tta

No

USARTL_RTS
SPI2_MOSI
12S2_SD
CAN_TX
TIM1_ETR
COMP2_OUT
EVENTOUT

USB_DP
COMPZ_INP

23

34

46

56

PA13®

110

Tta

Yes

SWDIO-JTMS
SPI2_NSS
12S2_WS
EVENTOUT

35

47

57

VSS

36

48

58

VDD

59

PD120

110

Tta

Yes

UART4_RX
12C1_SDA
SPI2_SCK

12S2_CK

EVENTOUT

60

PD13

1/0

Tta

Yes

UART4_TX
12C1_SCL
EVENTOUT

OPA2_VINP

24

37

49

61

PAL4®

1/0

Tta

Yes

SWCLK-JTCK
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LQFP80

SIHBRR (RAL
J&)>

HAO

1/10@

Fail-safe®

R HZhRe®

AT RE

USART2_CK
12C1_SDA
COMP2_OUT

25

38

50

62

PA15

/0

Tta

Yes

JTDI
USART2_CTS
12C1_SCL
SPI2_NSS
12S2_WS
TIM2_CH1
TIM2_ETR
LCD_SEG17
LCD_COMS3
EVENTOUT

COMP2Z_INP

51

63

PC10©

1/0

Tta

Yes

USART3_TX
UART4 TX
LPUART_TX
LCD_SEG28
LCD_SEG40®
LCD_COM4®
EVENTOUT

52

64

PC11©

110

Tta

Yes

USART3_RX
UART4_RX
LPUART_RX
LCD_SEG29
LCD_SEG41®
LCD_COMS5®
EVENTOUT

53

65

PC120

I/0

Tta

Yes

USART3_CK
UARTS5_TX
LCD_SEG30

LCD_SEG42®)

LCD_COM6®
EVENTOUT

54

66

PD2

110

Tta

Yes

TIM3_ETR
UART5_RX
LPUART_RTS
LCD_SEG31
LCD_SEG43®
LCD_COM7®
EVENTOUT

26

39

55

67

PB3

1/0

Tta

Yes

USART2_RTS
SPI1_SCK
12S1_CK
TIM2_CH2

JTDO-TRACESWO

LCD_SEG7
EVENTOUT

COMP1_INP
COMP2_INM

27

40

56

68

PB4

110

Tta

Yes

USART2_TX
SPI1_MISO
12S1_MCK
TIM3_CH1
LCD_SEGS8
UARTS5_TX

COMP1_INP

40/ 89
EREARBAERAR NSING TECHNOLOGIES INC.

Mtk RN R L X R AL X R R % 1095 [ A K E
i if: +86-755-86309900 tEH: +86-755-86169100
FR3E:  https://www.nsingtech.com 1i%i: 518057



www.nsingtech.com

LQFP80

SIHBRR (RAL
J&)>

HAO

1/10@

Fail-safe®

R HZhRe® AT RE

EVENTOUT
NJTRST

28

41

57

69

PB5

1/0

Tta

Yes

USART2_RX
12C1_SMBA
SPI1_MOSI

12S1_SD
TIM3_CH2
LCD_SEG9
UART5_RX
LPTIM_IN1
EVENTOUT

COMPZL_INM

29

42

58

70

PB6©

1/0

Tta

Yes

USARTL_TX
LPUART_TX
12C1_SCL
SPI1_NSS
12S1_WS
TIML_CH2N
TIM4_CH1
SPI2_SCK
1252_CK
LPTIM_ETR
COMP1_OUT
EVENTOUT

30

43

59

71

PB7

I/0

Tta

Yes

USART1_RX
LPUART_RX
12C1_SDA
TIM4_CH2
EVENTOUT
LPTIM_IN2
PVD_IN

COMP2_INP

31

44

60

72

BOOTO/PDO®

110

Tta

Yes

LCD_SEG32 -

45

61

73

PB8®

1/0

Tta

Yes

12C1_SCL
CAN_RX
TIM4_CH3
LCD_SEG16
USARTL_TX
UART5_TX
COMP1_OUT
EVENTOUT

46

62

74

PB9®)

110

Tta

Yes

12C1_SDA
CAN_TX
TIM4_CH4
LCD_COM3 -
UART5_RX
COMP2_OUT
EVENTOUT

32

47

63

75

VSS

48

64

76

VDD

77

PD4

110

Tta

Yes

SPIZ_SCK
12S1_CK
LCD_COM4®
LCD_SEG40®)

COMP1_INM
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Q| a|a|a A= g © \
Lo L | o | W =l O @ IhEe® ] I B
o o s i Bl o |F| mmum TR
i O e I 3
LCD_SEG28
SPI1_MISO
1251_MCK
- - - 78 PD5 1/0 Tta | Yes LCD_COM5® COMPL1_INP
LCD_SEG41®)
LCD_SEG29
SPI1_MOSI
12S1_SD
LCD_COM6®
- - - 79 PD6 1/0 Tta | Yes LCD_SEG420 COMP2_INM
LCD_SEG30
TRACED2
SPIZ_NSS
12S1_WS
LCD_COM7®
- - - 80 PD7 1/0 Tta | Yes LCD_SEG43® COMP2_INP
LCD_SEG31
TRACED3

© ® N o O

| = 'ﬁﬁ/&; o= fﬁ/iﬁL/’; S= %ﬁ‘a
Tta: 3.3V#7/#10.

VLRI L) GEREE 11 2 1B L2 RN 51 LRI ATE] REZ 5 B UL 7)) » G B I 2 N2 A3xxx R AU/ ) AT R ) GAIO 5
FIRTH i T

Fail-safe 75 5.8 /1 RH HIFIART, TE1O LA EH T, DR EHEFHEAL S NiT-FEOER LA —E /5, IS
THIHR

LG/ F B RS, BB 22 IR T —178 (I CHI P I 7% B

BT CRELLES LS 2 H1R T 178 (i1 % 1 F1F 12 B’

X Rz ADC 178 g diling, 3 #F A FFF#5.14 MSPS (12Bit) .

X RZHT ADC 178 1l 3 HFa AR 4.23 MSPS (12Bit) .

1G/IIH JRE/T, GBI L AT 288 R AL AN HJE.
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4 SR

4.1 PR

BrRAR I UL, BT S IR LAV ss SR HE
4.1.1 B/MIBAEE

GRARRE IV, 2R P LS R L0006 1072 i £ FR BB Ta=25C T 4T HOMIAR, AT St/ PR KA 44 7
BORAOBREERIE . b HL AN B 2 R 725 (R

PRGN R 7 IO P RS L5 A VPG« Bt 07 LRSS BN SUR, R atera s EilkiT
%g;ﬁ%ﬁﬁﬁ%%miJ%¢ﬁ%ﬁ@%ﬁﬁﬁ$%ﬁﬁuWﬁ%ﬁﬁﬁMME%%ﬁ@ﬁﬁﬂ%%ﬁ)
4.1.2 #RIBME

BRAERE BT, SRR T TA=25TRIVop=3.3V. KRR, U T-F 5 15 5
4.1.3 S 25

BRAERE AL, S R R, SUR T S B

4.1.4 BREE

5 5 BB 1) 6080 2 Pl 4- L

www.nsingtech.com

&l 4-1 5| I R4

—X MCU PIN

30pF —

4.1.5 5| i\ B E
B F 5\ L 0 77 5 G A2 7
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A 42 5l B E
MCU PIN
4.1.6 BT R
K 4-3 LTS
Backup circuit
(32KHz OSC, RTC wakeup
circuit, Backup register)
VDD i' —————————————————— 1
T |
\VDD1/2/-++ Voltage ! :
Regulator : I
|
|
L~ Output 0 Core circuit i
-t Ny P
100 nF wmmmm  General 1/0 N 5| Logic (CPU, Digital | 1
+ 4.7 yF "-—_— nout | @l cive circuitand | |
Port p Slcircuit |
Va » S memory) |
:
|
| |
Vss1/2/-- R |
L | |
S e |
VoA VDDA
\LTEF Analog Peripherals
Vv > (ADCs
]_;_OlnII:: = REF+ DACs
u —— \/REF- OPAMPs
— > COMPs)
100 nF + 1yF
e VssA |

TERE: PR g ZH T i 15 - Nrer A #£25ADC FDAC
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Bl 4-4 HLILIHFEDI BT 5

4.2 xR RBUEE

INAEZHAF RO BT i Rl I <40 f KAUE (B PR (R 4-1, K4-2, RAJ)TEME, ATRES FEEAFRA
PEMIRIR o X B R 45 tH REAR S I B KRBT, FFANEIRAEBL 251 T s AF R ZhREMEIRAE O iR . SR TARAE
BRAESAT T 2RM SFAT FEE

# 4-1 R
Fa=] ik B/ME BAE L:<R VA
Vb — Vss A1 3 A4k F A (B B Vopa T Vop) @ -0.3 4.0 v
VN HEHEI WL A EE? Vss—0.3 Vop +0.3
|AVopx | ANTESE H 5| B2 e 1 R 22 - 50 iy
| Vssx— Vss | ANTE 5| B2 e 1 R 22 - 50
VEspHEM) ESD#f Ho 0L L (A AR A5 ) W4.3.11&
1. BT B HYR(Voo, Vooa) R (Vss,Vssa) 5| I 146 24 282 2 4h 8 o e B N I L R 4 .
2. VinANEEHEKE, HRSESE RS2,
F 4-2 BIREHE
e £ BAE BAr
Ivoo 2231 Voo/Vopa FELIE 2% 1 2 FELI (58 HL it ) @ ) 200
lvss 20 Vss i ZE 1 5 B IR (U H R @) 200
| FEREVORI i1 51 I L8 1 12 A
° R OR ] 31 I_L {460 b 1
NRST 5| BN B -5/0
lingping @@ ~ N
Hoth 5] BHIFEN IR +5

1. A RIEIE(Vop, Vooa)MH(Vss, Vssa) 5l IAZUGZER RIS AR VRE I K St R 5t L

2. HVi>Vooltt, H—NIERNENET: HVINVssi, H—NRETEANBET. neiny SN EE R KE, BERFESER
4-1,

3. RENEANHGS TS REHIERE. 2543197,
4. RABKHR, FVFVook K 40.1Voo.

* 43 BER
#5 R HE L:<N YA
Tsto ARV -40 ~ +125 C
T; KSR 125 C
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® 4-4 BRATEEH
ias) B %4 B/ME BAMHE By
froLk 7Y 38 AH B4 47 22 - 0 108
frcLka P EEAPBLIN #4512 - 0 27 MHz
frcLkz PN 5 AP B2} £ 4 %2 - 0 54
Vb FrRdE TAEH & - 1.8 36 \Y;
Vopa RS 7> A L W7 5 Voo AHF 1.8 3.6 \
Ta RERE (REE RS T) -40 105 °C
T 498 R JRBRAT -40 125 °C
1. AU FHAR A ER I Voo M Vopafit B, fE FEAITEE#/EWIE], Voo MIVopaZ [Al#% 2 A 300mV IR 2 5.
4.3.2 b o Fn e o Y R TAE S48
T RAE H IS ECR KPR R A4-45) IR E T A
& 4-5 b e s A B PR AR SR
=) BH %4 B/ME BAE By
. Voo b FH#E R LY A MO T 2 Vob 20 © oV
VP oo F R HEL 5 FEL R MV oo 510 80 oo "
4.3.3 PR B ALFT EB YRR AR
TR H IS ERAKIERA-45 B AR N FIVopfit B HE NI H
K 4-6 PUHK S AL AR AR B R
”e sH %14 B/ME SR BAE -4
PVDO _rising 2.1 2.15 2.2 Vv
PVDO_falling 2 2.05 2.1 Vv
PVD1._rising 2.25 2.3 2.35 v
PVD1_falling 2.15 2.2 2.25 v
PVD2_rising 2.4 2.45 2.5 Vv
PVD2_falling 2.3 2.35 2.4 Vv
v TR FR IR R AN B 1y | PVD3_rising 2.55 2.6 2.65 \%
PvP FLT PR PVD3_falling 2.45 25 2.55 v
PVD4_rising 2.7 2.75 2.8 Vv
PVD4_falling 26 2.65 2.7 Vv
PVD5_rising 2.85 29 2.95 \%
PVD5_falling 2.75 2.8 2.85 v
PVD6_rising 2.95 3 3.05 Vv
PVD6_falling 2.85 2.9 2.95 Vv
Vpvphyst) PV DR it - 100 mV
PORO 1.6 1.64 1.68 v
v i — PDRO 1.58 1.62 1.66 Vv
BOR iy POR1 2.05 21 215 v
PDR1 1.95 2 2.05 Vv
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#e ZH %M B/ME HRE BAE B:<X 74
POR2 2.25 2.3 2.35 \Y/
PDR2 2.15 2.2 2.25 Vv
POR3 2.55 2.6 2.65 \Y/
PDR3 2.45 2.5 2.55 Vv
POR4 2.85 2.9 2.95 \Y/
PDR4 2.75 2.8 2.85 Vv
Trstrempo® | &7 FF 4L [A] - 0.15 ms
1. HEWIHRE, AEAFH IR,
434 NESEHE
T RAG I SEORAKIERA-45 ) P I T AVop L LR RIS H
R4THESHEHE
"5 S %M B/ ME BLRIE BAE BAfr
VREFINT NESZHEE -40 °C<Ta<+105°C 1.164 1.20 1.236 \Y
_ M N E SR R,
TS_vrefmt(l) ADCE‘]}T{ﬁé Hﬂ' ]‘Eﬂ - 5.1 10(2) us

L R R T i RT  % YARR )
2. HEIHRE, REEAR R,
4.3.5 el B YRR

HTHFE R Z M S B R ML IR, RS HME RO TIERE. RERE. V05 MM fE. /&
PRI E . AR VORI B A . 7 AEAR % AL B DA AT ARG 45

R FEI TR, TE 44,
AT R I T AT SEAT RS R (K R AR R A, AR AEPAT — A A AR
4.3.5.1 B KHIRHEFE

A g Ak T R A AR

B A RIVOB IEAE TR, JFEBES S RT L
WA MR TSRS, BRARREHI B .

B [AAEAFfE A 1 U5 A B[R] 1) 28 2] By B8 38 17 1) e U2 (0~32MHz I 0N 3545 B 1, 32~64MHzIN 145
M, 64MHZz~96MHzI A2 A2 45 A, 96MHZz~108MHzH 34254 i 1) .

B RSTURDIETIT R (R XS ELTE R E N SRS & /TR ).

B RN feou = fro/4, freike = frelk/2.

RA-BMEA-IP LIS HL, R R 4-45] HH IR EEIR B2 FIVop i B B R T A7 .
R 4-8 BB TR RN, HiRABABMA TR BT

VppBEX Vss(TG 11 %K) »

BAIEO

=) > ;
% S *A freuk VDD=3.3V, Ta=105°C A

- o | 108MHz 13

o leﬁg!ﬂ], 'Tiﬁhﬁh 72MHz 95

SRR, T | 108MHz o0

4B 72MHz 74
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RAEO
z 3 -
M H ol fhex VDD=3.3V, Ta = 105°C L
36MHz 5.2
PRI B, R AT 64MHz 6.0
o R | AN 32MHz 3.8 A
MIBERIERTR | pymmmt e, ep T 64MHz 4.0
I 32MHz 25
1 GG R RIE, AEAF PR,
2. {ERang0fEi N (MR=1.1V) , Hfucik > SMHzIflifEPLL .
3. FRanglBEX N (MR=10V) , ficik > 8MHzIHHifEPLL.
£ 4-9 ERIRAA T S AL rRTE 7R
BAEO
<22 % f
" ﬁ S HeLe Voo =33V, Ta = 105°C e
B » 108MHz 8.9
SR B, (EREFTH o 0
TR e 36MH 5.2
B R 2GR z :
(2)
oo s [ 108MHz 57 A
ShETER, EHFTE oo =0
Hh
36MHz 4.0
W B, fERERTA 64MHz 4.2
- AR AT Shis 32MHz 25 A
RIBERIRTRE | pyapmbsh, CPAFTY 64MHz 2.2
HhBE 32MHz 16

1. HZEEERMARIE, AEEFINR,
2. fERangO#H T (MR=1.1V) , %fucik > 8MHzI {EHEPLL .
3. fERanglfH:X T (MR=1.0V) , *fucik > SMHzI & AEPLL.

4.3.5.2 BAVBIRIHFE

MCULL T Rk 54

B A MOS AL TA N, RS — AN A T E—VopEVss(JE f1#K) .

WA RAMEEAE TR PAPIRES, BRARRR I B .

W [RE AR U 100 B 8] 1 8 21 it B 18 4T (1 S BRATEE (0~32MHZ I OS5 755 A M, 32~64MHzI 144
FEJE, 64MHZz~96 MHzI 244645 i 11,  96MHz~108MHzH 34454 Ji 1) «

BRIV ook i R 26151 T4 4-4.

B RS TEIHEET A (7 : XS EOLIE W B I B AR 2 BT B) . 2477 8 AM T : fecLki=fucLk/4,
frcLko=frcLk/2, fapccLk=fhcik/4 .

R 410 BTEA T FSLR RN BIEAEARHEMARREH BT

HAREO
. g % § f 1‘2‘.
s % ol HeL WRFENE | RHFEIE i
108MHz 11.5 8.4
oo BATEACT £ o~
) [ AR 72MHz 8.4 6.3 mA
36MHz 5.3 43
Iop® PN B I 64MHz 5.9 3.7 mA
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HAREW
% S f : : DA
5 H ol Here ERFTEME | REFEAE AL
AT R it
S 32MHz 3.3 2.3
1. HUERLETA=25C. Voo=3.3VH RS 3.
2. {ERang0fEi N (MR=1.1V) , Hfucik > SMHzIflifEPLL .
3. FRanglBEX N (MR=1.0V) , ficik > 8MHzIFHHfEPLL.
R 4-11 BERIRABGU T RSB B IRV AR
HAEO
%2 E 3 f - - hr
(A x A WREFEIED | RHFEIE e
T 108MHz 7.8 47
. T NN T
Iop® R AR 72MHz 6.0 3.9 mA
36MHz 4.1 3.0
M AR AZE QT FR it N 64MHz 3.8 2.0
(4) S
Ioo IS HL I PYERES B 32MHz 23 14 mA
1. SAERAETA=25C. Voo=3.3VH RS,
2. MADCIHJE I 21800, 2mA(LMSPS)#il 4 HL it 11 #E 758 IR R, X3R4 B R B 72 J5 ADC (% B ADC_CTRL2.0NfY)
A 238
3. fERang0BEX T (MR=1.1V) , ificik > SMHzH i fEPLL.
4.,  fERanglBEXF (MR=1.0V) , ficik > SMHzR i fEPLL.
4.3.5.3 {RIhFEB R B EFE

T IR AL T BT
B ARSI AHER AL TR AR, JREREE— NS T E-VoosiVss(TE 11 3K) -

B T RSN T OGRS, BRAERR B .
R 4-12 FHURIFFHIBEE T B S 2Y B IR 6
HAEO
vy S *AF Vop=33V | Vpp=33Vv| BfL
Ta=25°C | Ta=105°C
oo srope |17 DLEEA2 (STOP2) R SHEMTIERT BT/, RTCIZAT, SRAM2{R 30 270
- 144 37 L YT ¥, FTAVORESRYE, MALE T8
IRIE N RCHR 3 28 FIMSL R [ T )5 1.6® 7.60
'?%*IL*EEE(STANDBY) ,fEEi;EV‘]%BRCj:}E/Z%g%E ’ @\ﬁﬁl‘] 5’”]9‘% 1 5(1) 7 5(1) HA
Ibp_sTANDBY . [ ' '
AR LR — — s
I3 I FERCHR 5 28 AT 11 M 5 1A 1.4 730
RIEHR P a8 FIRTC K 7] ' )
1. BB REE, AEAF R,
4.3.6 SMERET BhIRFTE

4.3.6.1 SR IR B B IR (HSE)
T4 IR SRR A — A R P SN R BRI, B I PR R e R A e 4-4 T R

R 4-13 FEINFF P b ehestE (Bypass #H3R)

Gica M Ein BME | MEME | BOKE LA

frse_ext FH P AR e AR O 1 8 32 MHz
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] S %1 B/ME HRE BAE AL
VHseH OSC_IN%it N\ 5| [ = HL P LU 0.8 Voo Vbp
Visel | OSC_INAfIN 5] AU L P L R Vss 0.3 Voo v
tw(HSE) OSC_IN = B [T (] O 16
tr(HsE) . R ns
¢ OSC_IN_EFFER B F e ] 20
f(HSE)
DuCysg) | 5=t 45 55 %
I OSC_IN% N\ L Vss<VINSVD H pA
1. HBHRE, AEAEPFIER,
& 4-5 ST SR SR B
Vhsen 90% AR )
Vhsee  10% S
t
tr(Hse) t(Hse) twrse) twrse)
THSE
Thse_ext J_o‘sc IN <1> h
external clock source - -
Eplpliph HJ =
4.3.6.2 M ERRIE B &R (LSE)
FERA G RS EOR A H MG SR BRI AT, PRSI RN B R R A 3R 441 25
R 4-14 fLESM R PRt ehdett (Bypass B
w5 K & B/ME HRE BXE B
fLsE ext FH P A s e AR O 0 32.768 1000 KHz
ViseH OSC32_IN%ir A\ 5| il 51 B~ L 0.7 Vop Vbp \Y,
VLsEL OSC32_IN¥i A\ 5| I HE~F L & Vss 200 mv
tw(Lse) OSC32_IN i BEAK iy B ] O 450
:r(Lsa OSC32_IN_EFEE T B i A @ 50 "
f(LSE)
DuCy(sg) gl 30 70 %
I 0SC32_IN# A\ Jg LI Vss< Vin < Vo H A

L HBHRIE, R,
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B 4-6 SHERARTR I SR K 3

ViseH  90%

trse— trLse) >itwLse) tw(se)

TLSE

|
flseext | OSC32_IN ( ‘ ) -
external clock source
e

15 FH — A S A /M BV R A8 7 A B R T AN s
R IR AP ES I Bl (HSE) AT LA F — AN 4~32MHz 1) & A B B W IR 28 40 I R % a7 AR o AT R i HE 1S B2
BT FRPY A ANE T, B LR SRR RIS . R, BRSNS B S 20
AT R Hb SR 4R35 2 O 51, DL/ HE O AT 3 s AR e I A] . A SR RIS IR S TGN S B (PR . )
B KERELE), TEHEHAHRIBIAEET R . (X ELER B AR TR A R FRATTE U 1) YR A HR)

%2 4-15 HSE 4~32MHz R %2305 0™

Zhine) ] %1 BAME | MABE | BKME YA
foscn | TRGAIFE 4 8 32 MHz
Re s GEN - 160 - KQ
] Vob = 3.3V, VIN = Vss
12 HSEIX ) F it 30 pFﬁﬁk‘ - 15 - mA
Om Ik A 5 3 JE 3 - 10 - mA/N
tsuse)® | JE SHINE (8M 1) VopseFa5E K - 3 ms

1 IR RURFES B R M B RS G R 45
2. WBCHRIE, AR PR

3. tsumseye A BN E], S ANERPHAEREHSETT A6, B 215 2158 E FI8MHZYR X BUN 8] o XM HUELR A — MR E R F ki
Pt LIRATE], BT RE D R A IE R A R T ALK

4-7 f¥1FH 8MHz 544 it B2 37

Resonator with
integrated capacitor

[==g———=1 l OSC_IN frse
1l b
! 8 MHz

T

] <SR Gain
: | Resonstor s control
[}

- ) Re® | OSC_ouT

1. Rext3UE i SRR e . S NRsI5 A 615 .

2. SHFCuMCre, VMG REN TSR, JHRFERE TR BASIEIRSS . B CLMCLEF MRS E. ik
ERE G AR EESBENCLHCLIN B BRH A4S H . ERCLUMCLE, RNEREPCBHIMCUS| I HZE .

A5 F — AN A M B 1 R 2 = A AR TR A/ NS v

AR S ESI B (LSE) AT LA I — 132,76 8KHZ ) it 1A/ i B W IR 2 A4 BRI iR 3 2 7 2 o AT v Pl H 15 202
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BT HIERA-16 1 51 Y i ML R AN e a1, T SR SRR VPSS U Z5 R . AERL A, IR A AN A A
U AT REMFEIT IR a5 1 51 A, DD/ INRY H 2R SOAN S Bl FRIAR S N 1F] o A S0 B AR TS IR 45 (R TR AE S B (0
B, KEIEAE), TR A TR (I B 3 A A R s 0 FRAT T B 1 TC YR AR)

FFE LR e BB R 75 o 7 CLuAIIC L AH
FHITZE . e )38 I8 7 LAC L FIC L Y T 6 40 H LB L BT 24
ﬁ%@@g‘(”-ﬂ Tfﬁlfﬁ‘ CL=CuL xCp / (CLl + CLZ) + Cstray1 ﬁ"?bcstray/% ?/ifﬂﬁﬁ@ﬁfﬁPCBﬁﬂjéPCBfﬁi’éﬁ

TERE: X FCuMC, R AN N 25w Ik

7o

Blhn. ARG 7 — > B R AR CL=6pF 1 Ik 3 9 H.Csiray=2pF, JCL1=Ci2=8pF.

2 4-16 LSE R % 8345571 (fuse=32.768kHz) D @ Y ®

=) 2% %4 B/ME HAE BAE L
Rr S5t FL R - 5 MQ
gm PRZ 25 5 3 15 LAV

tsu(se)® J& Bl (] \Vopse Fe g 1 2 S

=

HIBCTHORAE, AR Tl
2. WBRARTNEIEEFIE

3. tsuwse e BN IE], R M RELSETT AR I &, B 19 BIA8 R #0382, 768K HZ AR % 1K B 18] o XM HUE R AE — MR ER)

R IRAS LIRS R, el AE DR R A I 7 A R TR AR

4,  ESFELSEMIELAIEE .
5. CARIESA TR E M, SR TIER, MR A Z R .
& 4-8 {1 32.768KHz ik S B4R A

Low-power
Control

1
LT

ouT

1
LT

MCU

i}

{0

Xtal

CLZ

il

4.3.7 A ERE PHIRARR
T A H R S SO G PR BRI £ RA-4 I A PR A 31,

4.3.7.1 ZENERB(MSI)RCHRE; 2%

R 4-17 MSI 1% BHRFHEO
ik 28 & B/ME BAUE BAE | B
Range 0 - 100 - KHz
Range 1 T E— — - 200 - KHz

HE 5 H MSI J%, 7E Vop =
fvsi Range 2 3.3V il Ta= 27 T M 52 400 KHz
Range 3 - 800 - KHz
Range 4 - 1 - MHz
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s e %A B/ME HRAE BAE | B
Range 5 - 2 - MHz
Range 6 3.96™ 4® 4.1® | MHz
_ +H%@4M
Arewe (MS1) @ MSI IR 35 75 A28 i I Ta=01t085 T - 2% @100k . %
R - ] 2%@4M ] .
Ta=-401t0 105 € 43%@100K %
MSI HE 75 5% 4 2R 08 5 Range 0, V=1.8Vop % 3.6V - 05/-15 - %
Avop(MSI) @ . N
B Voo (54 3V) Range 6, V=1.8Vop £ 3.6V - 05/-5 - %
Range 0 /100k - 20 - us
Range 1 /200k - 12 - us
Range 2 /400k - 8 - us
tsu(MSI® MSI #iz % a5 EC PRI A] Range 3 /800k - 6 - us
Range 4 /1M - 10 - us
Range 5 /2M - 7 - us
Range 6 /4M - 6 - us
Range 0 /100k - 1.0 - UA
Range 1 /200k - 1.2 - UA
Range 2 /400k - 1.8 - uA
Ioo(MSI)® | MSI #E% #5 th#e Range 3 /800k - 3.2 - uA
Range 4 /1M - 6 - UA
Range 5 /2M - 9 - UA
Range 6 /4M - 16 - uA
1. VDD=33V,TA=-40~105C, IEAAHM.
2. RXAMmZEVEHERIRG SRS R .
3. HWIRIE, ALEAEFFI,
4. ZHReflowF IR AL, HOKEEIELIN2.0%.
4.3.7.2 HEAFB(HSI)RCIRF %5
% 4-18 HSI BH B REO@
Ziinc Z2H %A RAME | HBE | BKXME | B
fsi A Voo=3.3V, Ta=25C, ®KifkJa 15.84®) 16® 16.16®) | MHz
Vbp=3.3V, Ta = -40~105C,
LS 25 ] 25
. " Vop=3.3V, Ta =-10~85C,
ACCrsi | HSHR 281 2 7;;;;;5 A= o10785 -15@ - 100 | %
(L /X A7~
Vbp=3.3V, TaA=0~70C
iElD}:DFjE% A ’ -1.2® - 0.74
(L X A7~
tsusy | HSIHRZ 2% )3 Bl (] - - - 5.0 us
- 800 1000
IDD(HSI) Hs'ﬂﬁ%%&lﬂﬁ = HA
- 1354 160

1.  Vop=3.3V, Ta=-40~105°C, REIE45inH .

2. HBCHRIE, AEAEF PR

3. ZHReflowm FR SAFEERR, BKNEBIELIN+1.6%.
4. B TFRBRFRR LG FIRRCA .

5. @M TFRZATAIRRA
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K 4-19 LSI I 345 1O
#s ZH A B/ ME WAME | BKE BAr
25°C & #E, Vob =3.3V 38 40 42 KHz
fLsi@ S AR Vop=18V1to3.6V
40105 0 30 40 60 KHz
tsusn@ | LSIHR 2% 2 Bhi 8] - - 40 80 us
loowsy@ | LSIR 2 ThiE - - 0.12 HA

1. Vop=3.3V, Ta=-40~105C, FRIAEHFRIULHA.
2. WEAHRIE, AREA R,

4.3.8 MR ThFEAR X e R 1 B ]

RA-2051 1 (A I 8] 52 4 —NBMHZ K HSI RCHR 7 s (1 M B Bl A5 21 o noieJB {8 FH 00 P A4 24 T )

PR E -

B STOP2a{STANDBY#: B ¥ ZRCHR &%

W SLEEPHE: R ik N B AR QT F et FH ) B e

FITA B 1] A5 P PSR P A vl P TR A 5 R 4-4 1) AR DI 15 3

R 4-20 [RINFER R K 2R [7]

e ¥ WRIE BAr
twusLeep() M\ SLEEP## 7 M fiE 10 HCLK®
twusLeer® M Low-Power SLEEP % i n it 10 HCLK®
twuLPrRUN() M Low-Power RUNE 2 M fig 55 us®@
twusTop2®) N STOP 2% 31 il 12

2
twustoev®  |ASTANDBY H 2 MeiE 50 us®
1. RGPS [A] 0 & 2 AN MR AR 46 2 P R P e R — % R 2
2. MSI=AMHZIN ZRAFHERERS 7] A RMSIFEFARRY AL, R N (] 22 489 o
439 PLLAS:
F4-215 H (2 B0 (6 IR B3 IR B AL B B TR AF & R 4-4 10 4 A 15 31
¥ 4-21 PLL %1%
e
42 e 3
fs x B [ ol | mkme | R
£ PLL PFD#iy A\ 4@ 4 8 32 MHz
P L B s 40 50 60 %
fore our | PLL #rH i £h@ 32 - 108 MHz
tiock | PLL Ready fa7~fs =%t [5]® - - 150 us
Jitter RMS cycle-to-cycle jitter @108MHz® - 6 ps
Ipll Operating Current of PLL @108MHz VCO frequency(®) - 448 UA

1 HZGEWEEEREIE, AEE PR,
2. WENESMHIEMMICE RE, ATARYEPLLA K B2 A 45 oL _outhh T SUVFIEH A -
3. HEHRIE, AFEA K.
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4.3.10 FLASH A 245 1
BRAERE UL, AT RS ERETA = -40~105°C 133,

www.nsingtech.com

£ 4-22 NEFERRE
"5 S8 %A BAMEO | BREO | BAMEO| B
tprog 3247 1) Gt RIS 1] Ta=-40~105°C } 100 . us
terase ﬁ(ZK?—%‘)%BﬁHj‘ I\Eﬂ Ta=-40~105°C - 2 20 ms
tve B BRERIT [R) Ta=-40~105°C . 100 ms
B, fick = 108MHz,
3NN A, Vo= 3.3V ; ; 342 mA
B, freLk = 108MHz, i ) 6.5
Iop A HL IR Vop = 3.3V ' mA
PEERAE S, fioik = 108MHz, ) 45
Vop = 3.3V ' mA
f /7 1B, Voo = 3.3~3.6V - - 0.035 wA
Vprog | ZFEHBE 1.8 - 3.6 Vv
1. HBEHRIE, AEA= RN,
R 4-23 N ERF SIS RN
ines ¥ %M B/MEY HBhr
Nenp Hiw(E: ESRH) Ta = -40~105<TR L ANT) 100 Kcycle
10 keycle® at Ta=85T 30
tReT Fs A7 R 10 keycle® at Ta = 105<C 20 Years
10 keycle® at Ta=125<T 10

1 HZGEWEEERAE, AEE P,
2. EBANEETEHNETIEL

4.3.11 4% B RAE (RS BURE)
HEF A RFERITRESD, LU), 8 R AR 73, R 440 R T B b 2 16 i e 77 T £

PERE.
B L (ESD)
B R TCERL (— A IE A ik v 8% i 8D B — R0 8 J5 — AN B k) eI 21 BTG RS BT 51 IELE, R NS B

YRS EIEL (3x (n+1) ANMHEIESIED k. AT A MIL-STD-883K Method 3015.9/ESDA/JEDEC JS -002-
2018F5fE

# 4-24 ESD Zixt 5 R fH
i Z2H FAF B3l BREO oy
Y \ - TA= 425 <,
ESD(BMY | fift LT HL HL PR (A PR %4 MIL-STD-883K Method 3015.9 2 4000
v \ - Ta=+25 <, Vv
Esp(com) | i HUJECHL HLUIS (70 ML B4 AR 1% 2 ESDA/JEDEC JS -002-2018 I 1000
1. HEEINEERLRUE, AEAFE PR
AR

N T IHEREBIERE, FEAESEE LR T2 BAMAFR SRR AR
B ONEAHETES L, SEALE R PR A £
B RN F AT E VOS] Iy N R
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IXANMRATF A JEDECTSEAE il FiL I A2 B b .
F 425 HAEURM:
s e & KA
w | wenes e e B

1 &M T RROFRR LU BIRRAS o
2. EMTFRRZATHIRRA.

4.3.12 1/O¥m 5514

T8 F SN M R
BrAERRI B, NRIIH S EOR %R RA- A F AR RSB . FrA 1O D # 2 HACMOSHITTL.
R 4-26 /O BARFHE
i) e 1 B/ME s | BOKE | sy
ViL PN IR ENE - Vss - 0.8
— TTL %
Vin LPNCE RN 2 - Vb v
ViL WGP - Vss - 0.35VoD
- CMOSiw 1
Vin LPNCE RN 0.65Vpp - Vb
Vhys A R A 2 2% FE R IR D O - 0.1 -
. . . Vop=3.3V/2.5V 0.2 - - \%
Vhys it 25 AR % B AR i (D) ©)
Vpp=1.8V 0.1 Voo -
, Vpp = Maximum
% 7252) " - -
likg LESLLS Vpap = 08 Vrap = VoD ! 1 nA
Vob=0, Vpap=3.63V
likg fail-safe %ﬁ)\{‘ﬁ I iR -1 - +1 ].LA
VDD <Vpap
Vob = 3.3V, Vin = Vss 90 - 170(190()
Reu 559 _ERSER HL @ Vop =25V, Vin = Vss 95 - 310
Vpp = 1.8V, Vin = Vss 135 - 500 KO
Vob = 3.3V, Vin = Vop 75(90() - 235(200M)
Rep TN PSR RE® Vb = 2.5V, ViNn = Vop 85 - 315
Vop = 1.8V, Vin = Vb 120 - 495
Cio 1/O5] AP B 25 - - 5 - pF

1. JEERHR B IF I R B . SR ST S RARIE, AR il

U SRAEAR AR 5] G S o) EAL IS, TR R O P R v T KM

A Ffail-safeIGPIO$EPD14. PD15. PALl. PA12. PA4. PB2

AR i AL B B A AT R IPMOS/NMOS S HE .

& PAR B FRR LS O RO o

& T PR B (R RRAS

. BT RRRFRRLS AR A

B 1103 I #2CMOSFITTLAEA (A FHHAFACE), EAIRFFEE E T 287 FICMOS L 2B TTLS 4
® T Vik:

WHRVDD A T[1.8V~3.08V]; #FHCMOSEHHEAETTL.
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WIRVDDZNF[3.08V~3.60V]; f#HTTLAME(HAL A CMOS.
® XfTVi:

WIRVDDZAF[1.8V~2.28V]; {FHATTLAHEHEM ECMOS.
WIRVDD & /F[2.28V~3.60V]; {#HCMOSEHEHAETTL.

A4 Y IR B HRL R
GPIO(H R % A\ Mg Hi o )R] DA e Bl H 22 a8 +/-12mAHL it
W E

KA R0, 224-28%1 Hi 192 502 48 F IR 55 15 B ROV oo it FE FEL R 5 & R A-A & AE N B8 3. BTG 1105
H#B2 He2CMOSHITTLHY .

% 427 IR AE AT
. lon® loL® lon® lo.® lon® loL®
‘I‘
Drive class Vpp=3.3V Vpp=3.3V Vpp=2.5V Vpp=2.5V Vpp=1.8V Vpp=1.8V A
2 -2 2 -15 15 1.2 1.2 mA
4 -4 4 3 25 25 mA
8 -8 8 7 5 5 mA
12 -12 12 -11 11 75 75 mA
L ERHRE, R I
£ 4-28 ¥ A ERFE
»”e 2% %M B/ ME BAE | A
Vop =33V,
1o.® = 2mA, 4mA, 8mA, and 12mA Vs 04
Vop=25V
1) A N7 ’
Vou! iy L Io.® = 1.5mA, 3mA, 7mA, and 11mA Vs 0.4
Vop =18V, -
Io.® = 1.2mA, 2.5mA, 5mA, and 7.5mA Vs 0.2* Voo
v
Vop =33V, 24 v
loh® = -2mA, -4mA, -8mA, and -12mA : po
. Vob=25V
@ AL e ST '
Von L TL lon® = -1.5mA, -3mA, -7mA, and -11mA 2 Voo
Vop =18V, *
Ioh® = -1.2mA, -2.5mA, -5mA, and -7.5mA 0.8* Voo Voo

1o MRS B ol AR 2 G e 4-2 P R O A6 B KU AR, [FJ IR Lo ff i A (P 1O RAVRII 22 81l D) AN RE AR Dvss o
2. AR TR Lo M AUUG £ AR AR A-2 45 Y A A0S B K BUEAEL, TR o BRI (I A5 /ORI 2 6 ) AS s L Tvop o

3. KPrEEhRE

L.3R4-27,

NS A IR
N H AT TR I S8 ORI TE R14-9F1 R 4-2945 HY o
BReAERE L, 2R4-29%1 H A S 800 1 PR R FE A4t i R 17 A R4-4 1) 26 - A5 21

£ 4-29 N H R RO
GO Y | e BY bt BME | BOKE | R
CL =5pF, Vop = 3.3V 75
Frnax(ioyout B KARO CL = 5pF, Vop = 2.5V 50 MHz
2mA) CL = 5pF, Voo = 1.8V 30
tomu o A s CuL =5pF, Vop = 3.3V 3.66 s
(o (A to pad) CL = 5pF, Vo = 2.5V 472
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GPIOx_DS.Dsy[1:0
g O e K St BME | B | M
CL =5pF, Vbp = 1.8V - 7.12
CL =50fF, Vpp = 2.97V,
. P NAN] Voop = 0.81V ) 19 ns
(1oin (padtoY) | Input characteristics at 1.8V '
and 2.5V are derated
CL = 10pF, Vop = 3.3V 90
frnaxiOyout B CL = 10pF, Viop = 2.5V ; 60 MHz
CL = 10pF, Vop = 1.8V 40
0 CL = 10pF, Vop = 3.3V 3.5
1 i HH S FF
t = =Z. - .
(4mA) (10Jout (Ao pac) CL = 10pF, Voo = 25V 45
CL = 10pF, Vop = 1.8V 6.74 ns
CL =50fF, Vpp = 2.97V,
. B N ZERS Vooo = 0.81V i 12
(1oyn (pad to ) Input characteristics at 1.8V '
and 2.5V are derated
CL = 20pF, Voo = 3.3V 75
fmax(lo)out Eﬁkb@%a) CL= ZODF, Vop = 2.5V - 50 MHz
CL = 20pF, Voo = 1.8V 30
. CL = 20pF, Voo = 3.3V 3.42
1 i HH S FF
t = =/Z. - .
(8mA) (10)out (A to pad) CL = 20pF, Viop = 2.5V 473
CL =20pF, Voo =1.8V 6.53 ns
CL =50fF, Vop = 2.97V,
. B N ZERS Voopo = 0.81V ) 12
oy (pad to Y) Input characteristics at 1.8V '
and 2.5V are derated
CL = 30pF, Vop = 3.3V - 75
fmalx(lo)out Eﬁj{im%(z) CL= 30pF, Vpp = 2.5V - 50 MHz
CL = 30pF, Vop = 1.8V - 30
CL = 30pF, Vob = 3.3V - 3.34
11 iy E R _ _
(12mA) t(IO)out (A to pad) CL= 3pF, Vpp = 2.5V - 4.26
CL =3pF, Vop =1.8V - 6.34 ns
CL =50fF, Vop = 2.97V,
o B N ZERS Voop = 0.81V i 12
1oy (pad to Y) Input characteristics at 1.8V '
and 2.5V are derated

1. 1O FHIIK e 777 LLisid GPIOX_DS.Dsy[1:0]fE & . 2 W.N32L43xH )7 F- M A HGPIOH 1 X3 e /7 e & 77 A7 2% (1 15t

.

2. RIIRIEEL-9FE X,
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Bl 4-9 i N\ H SR SR 52 3L

90|% 10%
I I

EXTERNAL OUTPUT on
CL

A tr(IO)out ) tf(IO)out I

< T >

Maximum frequency is achieved if (t+t)<=(2/3)T and if the duty cycle is (45-
55%) when loaded by CL specified in the table “I/O AC characteristics”

4.3.13 NRST 3| 4t

NRST 5| I G LB i FH,  Reu(Z MK4-26). BRAERFHIVEN, K4-3051 i )20 8 FIA S AN
HUR AT & RA-A R EAR 2.

F 4-30 NRST 5| s
/5 BH xAF B/ME BRI BKRME | B
Vop=3.3V Vss - 0.8
\Y, @ | NRSTHi A HL
ILNRSD) " Voo = 1.8V Vss 0.3*Vop Y
. Vop =3.3V 2 - Vop
Vingrsn® | NRSTHIA =y HL P HL %
Vob=18V 0.7*Vop Vbbp
Vop=3.3V 200 - - mv
\Y/ NRSTJitE 25 45 firh & 2% L 5 IR W
hys(NRST) ,"I:"J‘ﬁ 7i r il VDD — 1.8 Vv 0.1*VDD Vv
Rpy 559 bR SR H@ Vob = 3.3V 40 50 60 KQ
Venrst)® NRST4i A JE 3 ik - - - 100 ns
Vienrsn)® | NRSTH B I ikl - 300 - - ns

1 BBHRE, AEAEF P,
2. bR EBER WA EIE ) F LA B — AN AT IO IPMOSEE L. X MPMON/NMOST 1) HBEAR /N(£9 15 10%) -

& 4-10 B AT NRST 5l R4
VDD
External reset circuit® Reu
NRST®?
II _____ _: ix E | Filter Internal reset
|
: J: J— I1 F
| 1u
| of I |
I_l__ _
1. BAIMZERENTHIEEFAEE .
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2. PR IENRSTE] I H AL A HE 1 T-34-30 41 A ViLorsm BA R 75 TIIMCUAS B 45305 £
4.3.14 TIMER 23 FE | 1%kt

F4-31. F£4-32. F£4-33%5 H IS E R HRIE .

A R N 2 DhRe 1 A bR SRR AMERIBh . PWME )RR TR, 2 1T,
% 4-31 TIM1/8 $5iE

www.nsingtech.com

N

5 E =i %4 B/ME BXE E¥ive
NN 1 - t
tres(TIM) IHEHTJ‘%%%?@#HTJ‘IE,I TIVELE
fTIMCLK =108MHz 9.259 - ns
N 0 f 12 MHz
fexr CHL%E CHAIKI N 8 S i —
fTIMCLKz 108MHz 0 54 MHz
Restim T B 38 R - 16 bits
t L PR T NP, 1647 Rt b 1 65536 trimeLk
COUNTER =3 —
I=E: frivcLk = 108MHz 0.009259 606.814815 us
- - 65536x65536 t
tmax count  [EK A RERITTEL ThELE
fTIMCLK: 108MHz - 39.768 S
2% 4-32 TIM2/3/4/5/6/7/9 %51
"5 S *AF B/ ME BAE AL
RN 1 - t
tres(Tim) T8 I 2% 43 W R TIVELK
fTIMCLK =54MHz 18.519 - ns
N 0 f 12 MHz
fexr CHLZ CHAT 2 i 43 S 30t 4 % —
leMCLK: 54MHz 0 27 MHz
Restim eI 2SR - 16 bits
t BBy o B R Y A A e e 1 65536 trimeLk
COUNTER =
i 34 frimeLk = 54MHz 0.0185185 1213.62963 us
L - 65536x65536 t
twax_count PR ATRER T4 T
frimeLk = 54MHz - 79.536 S
# 4-33 LPTIMER %544
i B %4 B/ME BXME AL
. N 1 - t
tres(LPTIM) e I 2% 43 i TR LPTIMELK
fLpmiveLk = 27MHz 37.037 - ns
N 0 27 MHz
fexr IN2FIOUTH 5E I 2 4 MBI 3
fLPTIMCLK: 27MHz 0 27 MHz
ResLpTIM TE I 880 HER - 16 bits
LIRFE T NIRRT, 1640t BRI B 1 65536 tLpTIMCLK
tcounTeR .
i 341 flpTimcLk = 27MHz 0.037037 2427.25926 us
. - 128x65536 t
tmax_count  [EKHETAERITHERL LPTIMCLK
fiemimeLk = 27MHz - 159.073 S
£ 4-34 IWDG BB/ ABE AR H] (LSI = 40kHz)
= MED : Bl ® :
T IWDG_PREDIV.PD[2:0] 5/ME IWDG__ROELV.REL[ll.O] RAAE IWD_GO_XI'?:'E:I';V.REL[II.O] B
14 000 0.1 409.6
/8 001 0.2 819.2
ms
/16 010 0.4 1638.4
/132 011 0.8 3276.8
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(€] . [@) .
4 | IWDG_PREDIV.PD[2:0] B/ME IWDG_:FBELV.REL[ll.O] BAE IWD:GO_XRFEEV.REL[H.O] Bpr
164 100 1.6 6553.6
/128 101 3.2 13107.2
1256 11x 6.4 26214.4
1. BHEHHRE, AEAEFE R,
& 4-35 WWDG S XFis /M EAETE] (APB1 PCLK1 = 27MHz)
WWDG_CFG.TIMERB | H/ME®WWDG_CFG.W[13:0] = B RAEOWWDG_CFG.W[13:0] =
bl . v
[2:0] 0x3F Ox3FFF
n 00 0.152 9.71
12 01 0.303 19.42
ms
13 10 0.607 38.84
14 11 1.214 77.67

1 W8 RIE, AR PR,

4.3.15 12CH: O 4%

BRAEFRE A, 24-3651 IS HUR AT A BRI, fecLka IR AV oot HL L FF & R 4-41) S A B A5 51
N32L43x™ i (I IPCH AT S AR PCIEE VML, (HA W R SDARSCLAZ“H IS, i E N

T I, LS| H AV oo 2 [B FIPMOSE#ER M, (EIRAFE.

12CH RS T384-36, A7 M A\ fth = I DO RE 51 II(SDARISCL) IRFIE ENG . 2 LY.

2+ 4-36 PC ZE O
FRHERE RO PIEHAOD PE+EERO
#e BH = L Aa
BN | BK B/ BX B BX

fscL 12C B O 0.0 100 0 400 0 1000 KHz
thsTa AR/ GE YER VS E] 4.0 0.6 - 0.26 - us
tuscLL) SCL B BRIt (] 47 1.3 - 0.5 - us
tw(scLh) SCL ey B[] 4.0 0.6 - 0.26 - us
tsu(sTa) 5T R S5 A LB ] 47 - 0.6 - 0.26 - us
thspa) SDA Hdls (R #F IR (8] 0 34 0 0.9 0 0.4 us
tsuson) SDA 757 [ 250.0 100 - 50 - ns
i"SDA) SDA i1 SCL _F-FH# ] - 1000 | 20+0.1Ch 300 120 ns

r(SCL)
if‘SDA’ SDA il SCL T [H ] - 300 20+0.1Cb 300 120 ns
f(SCL)
tsusTo) 1% 1 25t 3 ST 1) (] 4.0 0.6 - 0.26 - us
5 1L E IR R

twsTo:sTA) I‘ET? (8.2 %5 ) " 4.7 1.3 - 0.5 - us
Cb Ay ek - 400 - 400 100 pf
tv(spa) A U [A) - 3.45 - 0.9 0.45 us
tv (ACK) [ R4 ) - 3.45 - 0.9 0.45 us

1 W8 RIE, AR .

2. RNIERRERRI2CH R AR, fecuki bR T2MHz, AiA BIPGHE R RN 2CH) B R, freLki bR T4MHz,
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A 4-11 IPC BRI FIR B BB
VDD VDD
4.7KQ® % ) @
4.7KQ 1000
I°C Bus SDA
SCL

100Q®

Repeated start condition

Start conditon /

SDA — > Start condition
(. N G
— —p—i— t oy P h (e - >
tispa) COA ot tsuispA) St tsusTASTO)
thsTa) o oA op
- i— < Jhw(SCKH) mE condition
SCL \ / /7 \ [~ T\ /_ T
t — t\_ tsu(sto)
W(SCKL) > r(SCK)—>; i— —p-——1fscK) - -

1. & LEKEEACMOSHEY: 0.3Vopfl0.7Vops

2. LhrH PHPHAE B T 12CH: D

3. HPHEEGRTSePRE A A, RTUANERESRITHIL, F54REE.
4.3.16 SPI/12SE O 4% 14

BRI VLR, 3R4-3751 L KISPIZ # M 34-381 tH K IZS S HUR M AR IREE , fecuodMZ AV oo fi i FE AT
B RA-AR RN EATH

A i N 2 Thag 51 EI(SPIFINSS. SCLK. MOSI. MISO, 12SfJWS. CLK. SD)I VNS, 2 W17,

F 4-37 SPI f¢HEO
ws e 21 % B/ME BAE B
fecLk N EY 5N - 27 MH
1tyscL SPUR £ A4 MAR - 27 2
t; N
toas | SPIMERLTIRIFRERT | Sibs C = 30pF - 8 ns
DuCy(SCK) | SPIMK NI4T 525 L SPIMAR 45 55 %
tsunss) @ NSSZE 37 i [i] N5 4tpcLk - ns
thinss)® NSSER IR [H] N5 2tpcLi - ns
twscLkr® . N .
t @ SCLK & A i st ] TR trcLk tecLk + 2 ns
W(SCLKL)
SPI1 6.2
tsu(MI )(1) I*ﬁﬁ
" N SPI2 5 - ns
B A N FE ST [A]
toaen® kst SPI1 6.3
( SPI2 -
thoun@ BRI N AR RE [H] A 5 - ns
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Vaa=] S %4 B/ME BAE (B
thsn® MAR 5.2 -
taso)®@ B i i B Ta] MAEZ, freLk = 20MHz 0 3tpcLk ns
tais(s0) D) R 2 1B TR MAR 2 10 ns
o BRI 2 ) oL : 2
. o SPI2 - 17
i v A 50 ) Y - ns
tumoy® R (AL 2 J5)
SPI2 - 4
thso)® M (e ILIS 2 J5) 6.2 -
twoy® | PR GRAFT17 TR (BRI 2 ) 1 : s

1. HTHRIE, ATEAF=H.
2. /MERRIRSN RN T, B ORE 2 IE TSRO K i ORI )

3. RMARR A SR/, BOER R IEEIR L E T A s K ]
4-12 SPI B 57 - MM CLKPHA=0

CLKPHA=0
NSS input |
p \ / /I
: tunss) | te(soLr) N / | th(nss) I I
& — »| Lal : ; I
I T N\ | |
- | |
CLKPOL=0 I : tw(SCLKH) | | : | |
I tweciky | T
| h | | i !
| |
[ |
CLKPOL=1 | | ! Y ' | |
| aso) I I tyso) I thso) I M Liis(so)
: | . . tr(scu<) |
“ ’I |' — ! ) f(SCLK) |
MISO output 4< | : MSB out ><j Bit 6~1 out// LSB out >7
[l
tsusiy | !
>, | ,
, i I//
MOSI input M I MSBin !r>< Bit6~1i >< LSBin XZHHHHHHH
I
I thesn »l
]
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& 4-13 SPI i 77 El- WU CLKPHA=1®
CLKPHA=1

NSS input \ /, /I

I , foscLr /7 |

| | | |
CLKPOL=0 | ' |

| | bwsckry | | | : |

| I twscrky I | | | |

| e | ! i I

| |
CLKPOL=1 | \—/—\—Mtr(SCLK) L

| taso) Ly It L 3 1 tisci I laisso)

: I N / / - ' |
: t / 7 !
MISO output >< : | MSB out >Q Bit 6~1 out >< LSB out >—
tsuesiy : | thest
> > /7
77

wostinpt I e X sistn™ X s X

1. ESEEECMOSHF: 0.3VopH0.7Vop.
Bl 4-14 SPI 1 /7 B-F D
NSS input ///
| te(scLy |
< > I
CLKPHA=0 : '
CLKPOL=0 | ' |
1 | | : I
' I | | Il
CLKPHA=0 : ' | '
CLKPOL=1 : | : !
| | | : I
I l | | Il
CLKPHA=1 I | I
CLKPOL=0 : : : : |
| | | : I
I I | |l
CLKPHA=1 | | | | Y
CLKPOL=1 | "
T | | | twsokm | : u{LSCLK)
agl ! :‘ twscikn | , | '
MISO input //////////// : MSB in : E>< /Bit6~1in : >< LSB in X?HHHHH
———+—>, !
thovyy | Y :
[ //
MOSI output >< MSBout | >G Bit 6~1 out : E>< LSB out ><
|
> Ly
tymo) thvo)
1. & AEEAECMOSHL: 0.3Vop#l0.7Vop.
£ 4-38 IS O
b= 2 %14 B/AME | BKE | BA
DUCY(SCK) | j2spsfh 25 L, PRYIN 20 30 70 %
foLk FE#53(32 bit) 64*Fs® | MHz
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e ¥ %14 BME | BKME | AL
ek 2SR i % MAET(32 bit) - 64*Fs®
trieL 128k g R FHA FBERS IR | S CL = 50pF - 8
12S1 5.3 -
tyewsy @ WS B [a] FEA
1252 -
thows)® WS RIS [7] F A -
s @ | WSEE B e 2ot > :
12S2 5 -
b | WSIRE I i 25t ! :
1252 3.6 -
be ™| R S Hat, frork = 16MHz, #5471 48kHz 3125 i
tweLky® 345 -
tsuso_mRr)Y FHEs 1251 o5 -
i MR AR 1252 ° :
tsuisp_sr)® A 1251 25 - ns
- 12S2 2.5 -
1251 4.4 -
thisp_mr )@ e B FHEs 1252 52 i
thso_sr)P@ A 1251 45 -
- 12S2 5.2 -
. ‘ . R 1251 - 22
tuso_sn®P@ | FedfEda A R A MR 3% B8 (1 e 2 ) 252 - =
12S1 4 -
trso_sn® | B AR MR A BRI 2 J5) 257 2 -
12S1 - 5.6
tyso_vm @ | BdfE 4 A A T FRAERAERLITZF) 1257 i 45
toso_wm® | HE LR FRAB(EREAHZJE) 0.5 -

1. HWIHRE, AEAFAHINER.
2. MK#TFfecik. B, iR feck=16MHz,
3. EMCRFEAIE.

M TecLk=1/fecLk=125nS

B 4-15 1S AR 7 B CRFRE R3O

o te(cLk) .

|/ |
| I I I

| | |
|
CLKPOL=1 w
| |
| tweLkn) : twelky | : : . thws)
:<—><—>: | =
WS input \ | |
P | I I //// L thsp_sT)
tsu(WS) k_pll : I‘ tV(S,DfsT) !<_H -
} | /£ | .
; . () | . // . . Last bit
SD transmit >< Last bit transmit’ >< | MSB transmit >< Bit n transmit transmit
tsu(ISQSR)I thsp_sR) \
] | / -
SD receive >< Last bit receive® >< MSB receive >< / / Bit n receive >< I;easgi?/g
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1. IESEEACMOSHT: 0.3Voofl0.7Vop.
2. AT AT EBARNL R IE R . TR — A1 Z R XA SRR AL 1 R 2 0
B 4-16 1>S A B (CKFRE O
| tecLk) | tick) ey
< > He——
CLKPOL=0 I I 4 !
| I | I I
| I | I I
| I | I I
w) : twicLkH) : twicLky) : : : thws)
| e e | = —
WS input \ | | : /, :
: : 1tysp_mm) 77 | thiso_mm)
i ;
; | VA | -
SD transmit >< Last bit transmit® >< :MSB transmit >< //Bitntransmit >< tlr_:rirglitt
, tsu(SDiMd) thso_mRr) ,
| | -
SD receive >< Last bit receive®® >< MSB receive >< / / Bit n receive >< rL:::S;slet
1. Wz A REECMOSHEF: 0.3Vopf0.7Vops
2. BTN PEBARNL R IE M . TR — AN LT IR AN B AR AL 1 R I
4.3.17 USB#E 4544
2 4-39 USB J3 Ehi ]
w5 B BXE B
tstarTUP® USBI[it %% 28 J& shik} 8] 1 us
1. HBEHRIE, AEA RN,
% 4-40 USB B Hiss it
" SH %15 | v ® | mam” | 24
LPNGERS
Vobp USBL/EH L@ 3.0 3.6 V
Voi ZEo H N RIS | (USBDPHIUSBDM) 0.2
Vou® | 24y A EYa 3.4 VDIi 08 25 v
Vse® A ni U B 13 2.0
Hir H P
VoL A R P 1.5KQ RL#3.6V©) - 0.3 v
VoH A Y L oy P 15KQ RL#EVss®) 2.8 3.6
1. A RN AT & rhsk .
2. USBIfEHJEN3.0~3.6V, LIHAEUSB2.04H M.
3. N32L43xZRF7= Fh7E2.7VIN BT LLRAIE IE A BUSBII g, T AS A2 FR1%.2.7-3.0V He JE 5 [ P9 A F A0
4, HZGAEIPEPRIE, ATEAF IR,
5.  RUEERFIUSBIRE#S 1571 # .
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K 4-17 USB I F: & MBS 5 B _ AR T BRI A
Differential data line Intersection
B b [ S
Vss H H
S>He PHE
tf t,
£ 4-41 &3 USB B/ Kk
7 BH F M gnE” | Brer® | BA
tr T (A] @ CL < 50pF 4 20 ns
tr T B[R] @) CL < 50pF 4 20 ns
trm AN B B ) DL A tr/ tr 90 111.1 %

1. mBehRE, AR P,

2. 10%%90%H) M EHHEE S .

RS BE

4.3.18 ¥l BRI M 45 (CAN) B2 ¢
A RN Z I ThEE S II(CAN_TXFICAN_RX) 4 VERS, S 011y,
4.3.19 12/ B8 #35 (ADC) S S
BRI UL, RA-42( SHURAE FAFT & RA-AM AT BRIRE « fucLk M RV ppa it B L U 13 51
TEB: BAFENR I AT— KR

Z WUSBIITEE 7 (2.0/) -

\

F 4-42 ADC 5t
i) 28 %4 B/ME HRME | BAME | B
Voba B R NS % Bk 1.8 36 \%
VRer+ EZHHE 1.8 Vopa \4
fapc ADCH} £ 28 72 MHz
3 3 2 12-bit 0.01 5.14 MHz
£ b fj‘?f%lo-l_oit 0.012 6 MHz
4y P 8-t 0.014 7.2 MHz
43 1R 6-bit 0.0175 9 MHz
Vain e H TR S @) O(;\/g;ggalg;ﬁ VRer+ \V;
Rapc® | RFEIFICHIFH P - 0.2 KO
Rapc®) | RFEFFICHMH (ESuS TGS 05 KQ
Capc® PR R R R LA 5 pF
SNDR (G R LA 65 dBFS
Tcal T’E (E Hﬂ‘ IETJ 82 1/ fADC
B fapc = 72 MHz(1E i 1) 0.0208 8.35
ts® SRERT 1] — us
fapc = 72 MHz(18 38 18) 0.0625 8.35
T4 — PR 1 15 6015 | e
" (ESES RS 45 601.5
tstas® b HLIS 7] 6 10 20 us
teony @ 'é ) B 4 T V) (B4 SR T 8~614 (KAt Ts+ ZFAEI -
Ji]) 6.5/8.5/10.5/12.5)
1. HBHRE, A4 R,
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2. Ve EWEREREFIVopa, VrerAE N FBEZEVssao
3. BRI HE S i N 2 34 Ufanc
AL HRRanA I

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

B A R(AKY) T RE B KHISMBIEST, A3 RZE T LI/NT1/4 LSB. HiPN=12(R/R 126270 %)

www.nsingtech.com

Ramn <

R 4-43 ADC FHEH RO @
/N RAERT BN RAEERT
WA a2 Rin (kQ) T] ¥y Je BB WA SR Rin (kQ) ] By Je B R
(ns) (ns)
0 11 0 19
0.05 12 0.05 21
01 14 0.1 23
0.2 20 0.2 30
0.5 38 0.5 48
P E 12-hit 1 64 1 i 12-bit 1 77
5 276 5 310
10 543 10 607
20 1082 20 1207
50 2788 50 3144
100 6162 100 8244
0 10 0 17
0.05 11 0.05 18
0.1 13 0.1 20
0.2 17 0.2 25
0.5 32 0.5 40
P E 10-hit 1 54 1 T JH i 10-bit 1 64
5 229 5 257
10 448 10 499
20 888 20 983
50 2223 50 2457
100 4500 100 5001
0 9 0 14
0.05 10 0.05 16
0.1 11 0.1 17
0.2 14 0.2 21
0.5 26 05 33
PLidiEE 8-bit 1 43 1 14 JH 1 8-bit 1 52
5 183 5 206
10 358 10 399
20 707 20 783
50 1759 50 1941
100 3523 100 3887
0 8 0 12
PUidEE 6-bit 0.05 8 2 SGiBLE] 6-bit 0.05 13
0.1 9 0.1 14
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B/NKRERT B/ KRR
LTI SR Rin (kQ) ] fr B BB WA a2 Rin (kQ) =) F) B BUE
(ns) (ns)
0.2 12 0.2 17
0.5 20 05 25
33 40
5 138 5 156
10 269 10 300
20 531 20 588
50 1316 50 1451
100 2627 100 2894
1. HBEHRIE, AEA= RN,
2. WAEMERAETA=25C. VDD=3.3VIiiKs3.
R 4-44 ADC FBE-R IR PR 4O
w5 S5 iR HAE BXES | AL
ET G RE® fheLk = 72 MHz, +.3 -
EO A=) fapc = 72 MHz, sample Rate = 1.75m SPS, + -
m NPT Voba=3.3V,Ta=25<T LSB
ED | BURAlt i fERE ADC ittt 207 -
EL *R%ﬁ'rii%% VREF+ = VDDA 0.8 =

1. ADCHELAURS FE R AE 20 1 A B R v J DM B )

ADCHEBE 5 R IFEN R OC R it B G A AR T AR AR OB SR 3 NS R AL, RN IR & B B S — A

RSN B IE AR BT AR ks 1 . A AT RE P AR S A E N IR AR HEAR LS IR E, (515 3t 2 [a)) B8 i — A 14 4
IR

Bl 4-18 ADC KB

WEFEN IR A E AT R 4-279 45 B e FIZTinoeiny BB 2, AN SR ADCHE E -
HHZEA VAN 45 RARE, AFEA = Hli
B THRIE, ATEA =il .

4094 —
4093 —

[1LSBIDEAL = VRL or

V

4096 4096

4095 —F = = m m e e

Determined by package]

e e -

I// I N T I |

()]
@

3) The actual conversion endpoint

ET

Eo

Ec

Ep

y

| | | | |
7 / / 4093 4094 4095 4096

VpbA

Y

An example of an actual ADC
conversion curve
Ideal conversion curve

line

Synthesis error: the maximum
deviation between the actual
conversion curve and the ideal
conversion line

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

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

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

Integral linear error: the maximum
deviation between the actual
conversion curve and the terminal line
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Bl 4-19 18 ADC S 42 R

Sample and hold ADC

converter
1
Ran AINX Raoc?

LJ conv:.*tfer
Cparasitic |
L

@ I Z‘LS I canc®

1.  FHKRans RaocHCancHIFEH, S N3R4-42,

2. Cparasitick/~PCB (588 AIPCBA /)l mA%) S1EA LA BEE (KATpF) « BKHICparasitic BB AR FE #e )
FERE, RO IME I Mapco

JEE: ADCIFEZE I g A\ I IEF-0.2V
PCBXTHEN
PR 25 R % R B 4-200% 4% . P I10nFREA LIS BN LAY (IR E) , BAINIZR T e 5Ei
MCUE o
B 4-20 G RUYERIS 5 BUIR EFELRRE (Vrer+ 55 Vooa FHIE)

:| Voba/Vrer+ Y

[ 1

1uF//10nF = \/bbA

7 Vssa/Vrer-
: n

1. Vrer+MVrer- W3 5 VDDAFIVSSAHH R .

4320 NEZ2EIE (Vrersurr) HASH
FrAER AW, RA-A5ISHRA T ERAAT I FA AR . fucud MR IV ppa LR RN £ 15 3 .
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& 4-45 Vrersurr S5

i 2¥ M BAME | HEUE | BRRE | B
Vopa AL, FEL R L s IEH A 2.4 - 3.6 \Y
VREFBUF_oUT 2 L R i TE R AR - 2.048 - \Y
IopA 3K H Voba [ Vreraur 1HFE lload = 0 pA - 600 - nA
tsarT™®) Ja Bl [a] 1 - - us

1. HETHRIE, ANEAFE PRI
4321 126 DACHESSH

BRAES AU, R4A-461SHUL T & R 4-4 AT IR EER S « Freuk B3 ATV ppa HL I FE U B 15 3]
F 4-46 DAC KO

e sH B/ME | BAME | BKE | A R
Vopa AL FEL YR L 24 - 3.6 \V/
VRer+ ZHE PR 24 - 3.6 V VRer+ D AUHZ /N T Vopa
Vssa et 2k 0 - 0 V
RL SZ AR FT IS () £k L fE 5 - - KQ | DAC_OUTAHIVssa [A] I /)N f1 %5 HL BH
CL B - - 50 pF | DAC_OUTHI I LR KL%
£ TER N RIDACE R TH .
loo *%(\I/DDA +VReF+) " 425 600 nA EH. T1E0x800
e AT FIDACE i TH .
oo ¥E(Vopat+VRer+) > 350 A | B
SR 2R I A A g 1)
VSS+1LSB
DAC_OUT DAC_OUTH & o N -
Y N T e il PROSTIDACHILESIL
DAC OUTH [ 0.2 MVrer+ = 3.6V XTNT 12 (i ANEUE
DA ST Ve || S \
DAC_OUT DAC_OUTHi & 5LSB SiVrere = 24V BT 12 fri ANEUE
PN G AT T IR e oa Ox155-0xEAB-
DAC_OUTHIJE RER T
oy AELR T
DNL (A IEBARIS Z T 22 - 2 - LSB | DACHL & N12f1
5
AU ARZRYE (ARHS 1 Ak A
EH 5 i Ar{E 2 18]
INL Z5, RS 0 Al g — - + - LSB | DACHKC & N12fi
fRED 4095 2 (7] 45 i 1) B £k
i)
TFs iR £ - +5 - mV | DACH: & 121
R (AL (0x800) Ak 1l L
SR 2 (Al 2 5 - +8 - LSB | 4Vrer<N3.6VH, DACHLE K121
=VREF+/2)
WARR iR WSiRE - 4.5 - % DACHZ & ~12{%
TR 2548 25 FEIRTBOR A3 25 80 85 - dB SKQGR (RAFHD AN
" " 0x800
Fa g i fa)
GiERE: 4 DAC_OUT A CLoas<S00F
tserrung | BIBRAREHLSB i, %A - 5 7 us RI;_(;/:[L));SKpQ
B i NARTS 2 18] ) 12 A2 5 B
NRIB )
o | RIS IR i B CLoao=30pF
BIE inise) gamonan, | ' S R e,
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7%

28

=/ME

BAUE

BAME

Hhr

TR

1E# DAC_OUT 481k ik

twakeup

MG AR A M R B (] (2B
DACH I ZF a1y -
ChxEN)

6.5

us

Croab < 50pF, RLoap > 5KQ
B NARHDTE S /N R K AT BEAE 22 (7]

PSRR+

HLUEHIHI L (2= VDDA)
(B S EIRMED

dB

No Riroap, CLoap < 50pF

1 W8 RIE, AR PR,

4322 IBERKREE (OPAMP) S SH
BrAERRAI B, RA-ATHSEORM T A RA-A FAFWAITIR L . fucuk R ANV ppafit HE L RIS 153 2
£ 4-47 OPAMP 458

5 B2 %M B/AME | HBME BXE LK VA
Vopa UL LR L - 1.8 - 3.6 \%
CMIR A e B N Y5 - 0 - VbpA \VJ
VlorrseT AW H e (R HE ) - - + 3.5 mV
A VIorrseT NS H e i - - 10 - uv/<C
ILoaD IRZN HLR - - - 0.5 mA
N o e Uik i
looA eS T e : : 15 mA
ADCRALI [ NiE 5
TS OPAMP_VOUT R - 400 - - ns
- - TR #tan
CMMR LR LY - - 84 - dB
PSRR DhZE M b - - 100 - dB
GBW Y 2 T - - 4 - MHz
SR LS - - 25 - Vlus
RLOAD e/ NEBT K - 4 - ; KO
CLOAD =N EETNE= - - - 50 pF
CLoap <50 pf,
SR N Rioap > 4 kQ,
tsTARTUP JE BN LN [R] Follower - 3 - s
configuration
. NN NG SIE
S FE et 25 L - - 0,
PGA Gain error AL G FE I 25 1R 22 FE>100mY +2.5 0%
PGA Gain = 2,
Cload = 50pF, - 2 -
Rload =4 KQ
PGA Gain =4,
Cload = 50pF, - 1 -
Rload =4 KQ
=] 24 SH: PGA Gain = 8,
PGA BW j;ﬂErm HELIIPGAT | ) 0ad < 50pF. - 05 - MHz
e Rload =4 KQ
PGA Gain = 16,
Cload = 50pF, - 0.25 -
Rload =4 KQ
PGA Gain = 32,
Cload = 50pF, - 0.125 -
Rload = 4KQ
@ 1KHz, Output ) 111 )
B loaded with 4 KQ
==
IR A L @ LOKHz, Output ] " ] nVIVHz
loaded with 4 KQ
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1. HBEHRIE, AEA= RN,
4.3.23 LB 32(COMP2) S S

BrRAREE R U], RA-48IISHUR AT & R 4A-4MSFAFOABEEE « fucud A ANV opa it B H IR A3 2
% 4-48 COMP2 #t:

www.nsingtech.com

iincg ¥ %4 RME | BABME | BKE | B
Voba DL L L - 18 - 3.6 v
VN A\ FL R Y - 0 - VbpA
. N - 10 i
tstart™® LI FE Bl 3 SN ) us
¢ Propagation delay for 200 mV step - 70 0
P with 100 mV overdrive s
VOFFSET b AR R 1 R 22 ALY - +0 - mvV
WA IR - 0
IR A - 10 -
Vi ERSEIEL NN mv
” B AR : 20 :
rerIR iy - 30
Static - 45 -
looa HEASC A HLA T With 50 KHz +100 mV Overdrive| 47 ] nA
Square Signal

1. HHRIE, AEAHN.
4.3.24 LA 1(COMPL) S S

FRAERERIULE, FR4-49F1FRA-501 2 HUAH T &R 4-4 M A EEIEFE « FucLk R IV ppafit B HL R &
=3,
# 4-49 COMP1 45t

#s i %A BAME | BAUE | BOKMEH | B
VDA A0 Ak e L R - 1.8 - 3.6 v
VN PN ER AT - 0 - Vbba
tstarT® P48 3 B 78 S A [ - 10 - us
‘ KB LR D HEE  100mVIE, 3R ) 20 ) s
° i HL y200mV
VOFFSET Phas i N R R 2 Eoe2 i e - 45 +20 mvV
WA IR i - 0
e s IR i - 10 -
Vhys LB A% I L R - 20 - mv
TRTIR - 30
Static - 45
Iopa Lb A AR LA T 4 7E 50 KHz 100 mV )75 3 3% HA
_ - 47 -
T
1. BHEHRIE, AEAEFE PR,
F 4-50 COMP1 (& FEHE A itk
ws BH %A B/AME | BBME | BKE | B
Vbpa S FE R R - 1.8 - 3.6 Vv
VIN MRS - 0 - VDA
tstarT™® P 2% i Bl 2 S A (] - - 15 - us
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o ?E;g Egi%ﬁnﬂ\j}lomvw, VDDA>=2.7V 300 - ns
VorrseT ELI A i N R R 22 VDDA=3V,25T +0 - mv
WA IR 0 -
Vi | HEEmER =t = S
IR 30 -
Static 10 -
Iboa EL 5 2% FL T HE £ 50 KHz 4100 mV {177 3% A
W 115 ]
1. HETHRIE, AEAFE RN,
4325 MmEREIE (Segment LCD) Fifk
BRAEFF LT, RABIHIZHUR A T &R 4-AR S RO BER I « frcuk IR MV opafit H FE IR I 1521
& 4-51 LCD & 3¢ 5etE
o] ¥ | %4 BME | omE | Bkl | sm
Vicp LCD#MEzH & - - 3.6
VLepo LCDHW &5 /%0 - 2.588 -
VLcpt LCDWN S H KL - 2.728 -
Vicp2 LCDWN &5 5 Hi k2 - 2.863 -
Vicps LCDW S HH L3 - 3.013 - Vi
Vicps LCOW#Z% i [k 4 - 3.154 -
Vicos LCDW &% i K5 - 3.283 -
Vicos LCDWN#Z% /i k6 - 3.422 -
Vicp? LCDWN S i K7 - 3.572 -
[ S - 1 :
Cext V e/ iR HEL 2 p— - 1 - uF
N i NN
2P (BUFEN =0, PON =0) - 0.5 -
oo Supply current from Vico ZZMHT I (BUFEN =1, 1/2 Bias) - 0.6 - WA
(Vico=3V) ZEph4TFF (BUFEN = 1, 1/3 Bias) - 0.8 -
ZZ0pP4TIF (BUFEN =1, 1/4 Bias) - 1 -
RHN AR IR )y FL BRI 26 1) ek v P BELAEL - 55 - MQ
RiN i BR B) HL L X 245 Py A K H BELAEL - 240 - KQ
\n Segment/Common highest level voltage - Vicop -
Va4 Segment/Common 3/4 level voltage - 3/4 Viep -
Va3 Segment/Common 2/3 level voltage - 2/3 Viep -
V12 Segment/Common 1/2 level voltage - 1/2 Viep - \Y
Vi3 Segment/Common 1/3 level voltage - 1/3 Viep -
V14 Segment/Common 1/4 level voltage - 1/4 Vco -
Vo Segment/Common lowest level voltage - 0 -

4.3.26 IREE BRI (TS) Kt
BRAEAE T, RA-5200 5 U FIRG & R A-AM ZAF IR BIERE . froL R ATV opa it HL HL R IR 72 5.

74 /89
EREARBAERAR NSING TECHNOLOGIES INC.

Mtk RN R L X R AL X R R % 1095 [ A K E
i if: +86-755-86309900 tEH: +86-755-86169100
FR3E:  https://www.nsingtech.com 1i%i: 518057



ay,
%) EREK

www.nsingtech.com

R 4-52 BEALRABERE
ines ¥ B&/ME HAE BAE L
TW Vsense A0S Tl BE R 22 14 - + + <
Avg_Slope® | “F¥f}% - -4.0 - mv/<e
Vas® TE25€H 1) H - 1.32 - Vv
tstarT® 2Ny A - 10 20 us
Ts_temp@® MR E R, ADCRAFRT (8] 8.3 - - us

1 HGEWEEEREIE, AEE PR,
2. WBCHRIE, AEAEF PR
3. ERFLARAEI (8] T LA ek SR il o 2 IR R E
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F : A3 o (UNITS OF MEASURE=MILLIMETER)
. . GESS
| SYMBOL [ MIN NOM MAY
AHHAHAAF : S
i i = Al - 0.15
[ () | == A2 140 | 1.45
M , At A3 0.64 0.69
E[I: BTW E—MARK e :D b - 0.42
| &#1.00z010 0 |lCiD.'D CEFTH T b1 0,35 0.38
[ | 11 = - 0.18
e — o w T o 0.127 | 0137
L] 5 a£00 oep \\ L 11 D 9.00 9.20
. N 1 o 700 | 7.10
INDEX 20| 80£0.10°, E 9.00 9.20
[ Y UZOECTT DEFWH Ny, FT] Ef 700 710
(0 | Pl== e e - 080 | 090
— z g o EIR H B17 | 820
LR E LR - -
1
U | - ! IR L1 1.00REF
=] s | R1 008 [ - -
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5] o )
b - a 10 ? 3
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& 5-3 LQFP48 335 R~f

b A2 COMMON DIMENSIONS
' - A3 P (UNITS OF MEASURE=MILLIMETER)
UL D b1
: SYMBOL | MIN NOM MAX
AHAAAHA AR AT I T e
- - Al 0.05 - 0.15
o Y i SN e n A2 1.35 1.40 1.45
o S ! S/ | E] A3 0.59 0.64 0.69
CI— | BTM E-MARK " — b 0.18 - 0.27
| 2—e1.00£0.70 002010 DEPTH 1 o | ]:3 b1 0.7 0.20 0.23
o —m — c 013 — 0.18
o — I | [ n N P G - =
ST A e nesa T T Ty | ]::I T cl 0.117 0. .2.7 f.J.'|'3'..f
0.10+0.10 DEPT I, D 8.80 9.00 9.20
T D1 £.90 7.00 7.10
— E 880 | 9.00 9.20
—F E1 6.90 7.0C 7.10
s U B 0.40 0.50 0.50
S F i3] H B4 | 8.7 8.20
) N 4 L 0.50 - 0.70
) L1 DOREF
R1 0.08 - -
A A R2 0.08 - 0.20
S 0.20 - -
E o 3.5 7
,
S o a1 11° 1z 13
. ,3.. ( _ bl @2 11 1z 13
[&] -
<2 X 9, —WITH PLATING
o E [+ I a7l
oT ' ' 19 ﬁ\-——BASE METAL
o vl / NOTES:
I | ALL DIMENSIONS HEFER TO JEDEC STAMDARD MS0Z26 BBC
== —‘; SECTION A—A DO NOT INCLUDE MOLD FLASH,GATE BURR OR PROTRUSION.
L \ol
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- . A | — - 1.60
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[ /D .-/_’_\" ——— AS 0.59 0.64 0.69
= \7 ) \"J EB= b 0.18 0.27
— - - = =3 Q.17 0.20 0.23
= BTM E-MARK = c 0.13 - 0.18
E Z—¢1.80=0.70 0.10£0.05 E 1 0.117 0.127 0,137
= S=I D 11.95 | 12.00 | 12.05
T 10P_E-MARK = D1 9.90 10.00 10.10
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A — 1.60
Al 0.05 - 0.15
A2 1.35 1.40 1.45
AJ 0.59 0.64 0.69
b 0.18 — 0.27
b1 0.17 0.20 0.23
c 0.13 - 0.18
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E1 11.90 12.00 12.10
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L1 1.00REF
L2 0.25B5C
R 0.08 - -
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B 6-1 N32L43x R 53T TACHL {5 B B R

N 32 L 436 K 8 L 7
A TR BEE%
N: Nations Technology 7' -40C~+105<C
P A A HHE
32: 32bit L: LOFP
PRI
L: Low Power Flash& &
MCU 4% 8:. 64KB Flash
4: ARM Cortex-M4F B: 128KB Flash
b R E’rl_Biﬂ/lijt
x3: F3HLCD K: 32if
X6: LFHLCD C: 45
’ R: 64/
M: 80Ji1
= 6-1 N32L43x R 1T LARRL (5 &

RSO ] HER @ SPQ® T B
N32L.436C8L7 LQFP48 mm * 7mm Tray 250 -40°C~105C
N32L436CBL7 LQFP48 mm * 7mm Tray 250 -40°C~105C
N32L436R8L7 LQFP64 10mm * 10mm Tray 160 -40°C~105C
N32L436RBL7 LQFP64 10mm * 10mm Tray 160 -40°C~105C
N32L436MBL7 LQFP80 12mm * 12mm Tray 119 -40°C~105C
N32L433K8L7 LQFP32 mm * 7mm Tray 250 -40°C~105C
N32L433KBL7 LQFP32 mm * 7mm Tray 250 -40°C~105C

L BOHTEARITIANE S LT .
2. BEFOVERGRE, WmRAHMFR, HHAREREA.
3. RAMERHE.
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16. #M7E 2.10 E5 STOP2 HxX i e i 45 14

17. fBIE 2.14 F45 12C F ERM: A 3e%% PMBus

18. fZ1E CRC 5 Ay 1 4> AHB I i 4]

19. 1Bk 4-18 VERE 3 19 HSI 4R 3% 48 1) SE PR ATR M 22

20. MBUGE 4-22 SR RIS B, fuck = 108MHz, 3 M45
AReJE 3

21. fE1E3 4-29 1 4/8mA [¥] GPIOX_DS.Dsy[1:0]A¢ B A

22. 1BHER 4-37 SPI WA S NI o 2 L

23. 1B 4-7 1 Veerint M KEANE/AME, IR Veersurrer
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25. BUGE 4-14 P Vise IECKME, KA “ (Bypass i) 7

26. 1ZIEKE 4-5 fillE 4-6

27. B 4-15 FOERE R

28. W 4-7 WINERE 2
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39. WK 4-44 11 RE S

40. f&1EKE 4-19

41. B 4-45 T Veersur_out R/ ME AR KA

42. 3 4-46 T HH DAC_OUT /il DAC_OUT #¢ Kk, &k DNL.
INL A A% & SURUE, B0 tserriine (17 3R AR K AE

43. B 4-47 1 loap M BAVE A RME, SR HHLANME

44, B4R 4-51 1 LCD WS ik 0~7 [ Y fE

45. f5E4F 4-52 H Avg_Slope If/ME . SRR A K AE

46. 1BER 4-23 1 trer ISR/ ME

87 /89
EREARBR A RAT NSING TECHNOLOGIES INC.

Mtk RN R L X R AL X R R B 1095 [ B A K E
fig: +86-755-86309900 f£¥H: +86-755-86169100
Wk:  https://www.nsingtech.com %: 518057



s EIREK

D

www.nsingtech.com

47. B 4-16

B 4-18 EF 3

1B 4-19 LS| Ji Bhit e

1B 4-26 55 RS2 RH

Bk 4-36 _ETHRUR FRIHE], 291
1B 4-43 VBB

# 4-50 to MGk Ak

3.2 BTN 5V i EERE

3.2 &7 PBO % OPAMP2_VINP Ijjfig

&4 4.3.10 T 15 [N AFA7fits 75 75 i 1A CRAT TR 2
B 4-30 12C 432 R

2022/09/14 V13

© o N o o~ w b oRE

,_
e

4.3.7.1 FTT MSI G HRFERE INyER: 4 fiid

2023/02/10 V14 2.10 #77 STANDBY # X Me i it i RTC J&] A e it

&4 4.3.15 F5 12C #RER

HTHY - J R I AR A R

BT 5 By

TR 7= gt BT A1 e 18 i 42 B0 AN

EE4 5.5 B9 1 22 B[t 1 /&

Bk 3-1 MVER 9 fifid

Wi 3.2 BT “HHIThAE 10 BT ETE UL fiid

2024/07/16 Vv2.0.0

B 3-1 F PB2 AN fail-safe

2025/06/05 V210 B8 4-33 LPTIM 51

A A R N

88 /89
EREARBR A RAT NSING TECHNOLOGIES INC.

Mtk RN R L X R AL X R R B 1095 [ B A K E
fig: +86-755-86309900 f£¥H: +86-755-86169100
Wk:  https://www.nsingtech.com %: 518057



an,
%) EREK

www.nsingtech.com

8 7=
E BRI A IR AT CRARE B 0 SO & @7 B Al T e NI fiddde . 2240 AL
T F HARVE ARG R A, SO R A i 1) B RAEOR 7 il CRARP= ™) AR A

[ REARAEII AR T LRI ZAER B BECHAAE P RIR P BF AT o PR 28051 F A 55 =07 4 R el dh
L CT) SRR 2 H

[ A AR R B B A2 50 L AT IE 3958 B SO o R SCRIRIRUR], BN S4T30 RN o 58 F A T B S B
F [ R AR UM SRS ) 5 0T AR

I B ARG 7S B HERA AT A5 AR, (ERIME DI, FFAEE [ R BRI LSRR PR AT ] FEE AR H 54T
A5 FH O SCRY A S DA B A = SN (5 R R S AT A R B e RN T REME R e A, E REARA
XA AR PR FH S SR B i P AR AT ELRR S TR EAM Rk RSk AT A k45 T 45 SRR AH T AT
I B AR 7 Wb AE R e B 74 o (0 B ROR BEA AR TSR BORAIE , A0 A B AE A A R A 2 B
BEREOLT, AATREEEN AT NS0 B™ I Bk, RS g AN 22 2l

AL EFEEAR T SRFARRS T REHAET . LB RIS T R R i 2 B D
Je oA 5 A S B R A A R R o

FITAT AN 2 e A P A0 PRI IS7 PR AL, T A PR A IS [ R 5 AR B T R D3k A 22 4 ol T 3 S04 )
SR R AR E BRI ST 2

X SRR AR T 7R« BRZR 2 ORAIE, BLIEEAR TIE I Ry e i iE FAPE R AMR B PRIE ST,
[ BB A AR SRV A AT e Dt

REEWIHHVFR], ARATANATT DR 2 6 SO 1 4 S o HEAT (A . Bl 1B Isifdk.

89/89
EREARBR A RAT NSING TECHNOLOGIES INC.

Mtk RN R L X R AL X R R B 1095 [ B A K E
fig: +86-755-86309900 f£¥H: +86-755-86169100
Wk:  https://www.nsingtech.com %: 518057



	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(FLASH)
	2.2.2 嵌入式SRAM
	2.2.3 嵌套的向量式中断控制器(NVIC)

	2.3 外部中断/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 复位
	2.8 可编程电压监测器
	2.9 电压调压器
	2.10 低功耗模式
	2.11 直接存储器存取(DMA)
	2.12 实时时钟(RTC)
	2.13 定时器和看门狗
	2.13.1 低功耗定时器（LPTIM）
	2.13.2 基本定时器（TIM6和TIM7）
	2.13.3 通用定时器(TIMx)
	2.13.4 高级控制定时器(TIM1和TIM8)
	2.13.5 系统时基定时器(Systick)
	2.13.6 看门狗定时器(WDG)

	2.14 I2C总线接口
	2.15 通用同步/异步收发器(USART)
	2.16 低功耗通用异步接收器(LPUART)
	2.17 串行外设接口(SPI)
	2.18 串行音频接口(I2S)
	2.19 控制器局域网络(CAN)
	2.20 通用串行总线（USB）
	2.21 通用输入输出接口(GPIO)
	2.22 段式液晶显示驱动（LCD）
	2.23 模拟/数字转换器(ADC)
	2.24 运算放大器（OPAMP）
	2.25 模拟比较器(COMP)
	2.26 数字/模拟转换（DAC）
	2.27 低功耗旋转计数器（LPRCNT）
	2.28 温度传感器(TS)
	2.29 循环冗余校验计算单元(CRC)
	2.30 密码算法硬件加速引擎(SAC)
	2.31 唯一设备序列号(UID)
	2.32 串行单线JTAG调试口(SWJ-DP)

	3 引脚定义和描述
	3.1 封装示意图
	3.1.1 LQFP32
	3.1.2 LQFP48
	3.1.3 LQFP64
	3.1.4 LQFP80

	3.2 引脚定义

	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 低功耗模式电流消耗

	4.3.6 外部时钟源特性
	4.3.6.1 外部高速时钟源(HSE)
	4.3.6.2 外部低速时钟源(LSE)

	4.3.7 内部时钟源特性
	4.3.7.1 多速内部(MSI)RC振荡器
	4.3.7.2 高速内部(HSI)RC振荡器
	4.3.7.3 低速内部(LSI)RC振荡器

	4.3.8 从低功耗模式唤醒的时间
	4.3.9 PLL特性
	4.3.10 FLASH存储器特性
	4.3.11 绝对最大值(电气敏感性)
	4.3.12 I/O端口特性
	4.3.13 NRST引脚特性
	4.3.14 TIM定时器和看门狗特性
	4.3.15 I2C接口特性
	4.3.16 SPI/I2S接口特性
	4.3.17 USB接口特性
	4.3.18 控制器局域网络(CAN)接口特性
	4.3.19 12位模数转换器(ADC)电气参数
	4.3.20 内部参考源（VREFBUFF）电气参数
	4.3.21 12位DAC电气参数
	4.3.22 运算放大器（OPAMP）电气参数
	4.3.23 比较器2(COMP2)电气参数
	4.3.24 比较器1(COMP1)电气参数
	4.3.25 液晶显示驱动器（Segment LCD）特性
	4.3.26 温度传感器(TS)特性


	5 封装尺寸
	5.1 LQFP32
	5.2 LQFP48
	5.3 LQFP64
	5.4 LQFP80
	5.5 丝印说明

	6 订购信息
	7 版本历史
	8 声明

