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EIREIAN

N32L43xx8/xBEHEF

N32L43x R 5K F32-bit ARM Cortex-M4FHE, B&E LAEEMI08MHz, XHF RIaEMDSPHE4L, &£
Bk 128KBIR AR F Flash, 32KB SRAM, SEEATH TR ENEFKIIFES KR, ERFERRIER
B, WE 1/ 12bit 5Msps ADC, 2MMCSIHBIBUEEBREE, 2/ FELESE, 14M12bit IMsps
DAC, £EiZ1E320B f1Segment LCDIRZ), £EEHBU(S)ART. 12C. SPI. USB. CANSEH FlEEHE
O, WEZBLEREGINESIE,

REERFE

® % CPU
— 32 i ARM Cortex-M4 WI%+FPU, FJEBARE(FIefR%45 4, SCHF DSP 54 #1 MPU
— WH& 2KB 54 Cache 2247, SZHF Flash I ST ATIRF 0 4%
— £ 108MHz, 135DMIPS
o IEftER
— 5 128KByte /1A Flash, SCREINE A% £ M7 XE B RBEE RS B84F ECC fud, 10 iR
SR, 10 FHE R
— 32KByte SRAM, fif% 24Kbyte SRAM1 (7£ STOP2 #z{, F Al fic & N{REF) A1 8Kbyte SRAM2 (£
STANDBY #I STOP2 #iU Nl LB NIREF) , SCRFE(F & R4S
o RIIFEEH
— STANDBY #x: 1.5uA, BT &1 Ff7asfr¥s, 10 fR%F, 1lik RTC Run, 8KByte SRAM2 fR%f,
SEAl
— STOP2 #i3{: 3uA. RTCRun. 8KByte SRAM2 {#f. CPU ZF 77 f#Er. 10 fREF. ik
— RUN #i:: 90uA/MHz@108MHz
— LPRUN #2: PLL XM, MSIYENRSGEREN, MR KK, LPRJF/H, USB/ICAN/SAC HIJEG
W, HAhAME ATE
o [RINEEHEETHHEE (LPRCNT) , HHMKII#E LC TREMIE
® Segment LCD B/RIREhA%, HMEGSCRE 176 Bt (4x44) BY 320 Bt (8x40)
o EiREIED
— 1/~ 12bit5Msps ADC, ZFEFEERIELE, 6 (it R RIEZ Ik OMsps, % 16 A>FM L A\
i, CRZESER
— 2 MBS EBORES, WEBOK 32 f5 A g fE I GO AR
— 2 NEERHU LA RS, WE 64 HrTELLEIEHE, COMPL SCRE/E STOP2 i F T4
— 1/ 12bit DAC, XFEZ 1Msps
— N 2.048V ML S H H K S H
— YA AR A BT
o 4
— HSE: 4MHz~32MHz #h ek iy
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ERRK
— LSE: 32.768KHz #M 3 g4

— HSI: Wi&Ei#E RC1I6MHz
— MSI: N#BZ£# RC100K ~ 4MHz
— LSI: WERIKE RC 40KHz

— WEREPLL
— MCO: SZRF 1Bt hdaritt, nIPC B9 ol i p i
o Hfr

— SRR RHIRIESNEBE] R AL
— XRETEN
® B ASIHF 64 ) GPIOs
o EfEEMN
— 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, MJEmIL 27Mbps, SCHF 12S 15
— 2N 12C M, HEEEIE IMHz, AR AL, MHUBEENF SRR b 5
— 1/NUSB 2.0 4310
— 1/~ CAN2.0A/B R0
® 1/ DMA &8}, =CfF 8, @EiEREMLE K& H M E =TT
® 1ANRTC SERESh, SCREFEAEN, MEhEM, FAMEMREE, SCRN SRR ShB
o ERTIHHER
— 24 16bit mER TI RS, SCREINIER, EAMEH, EmAGEN, sk 9.25ns;
ANERT A 4 ANMSLREE, Horb 3 ANEIE SRR 6 5% AN PWM i
— 5> 16bit EAER THEEE, AT A 4 MISLETE, SCRE IR A H ELEYPWM i
— 2/ 16bit FEAlE IS
— 14 16bit [RIFEE I TS, ORISR, RITE STOP2 # R T4
— 1 24bit SysTick
— 1/ 7bit & FET14(WWDG)
— 14 12bit S FE 1M (IWDG)
o HEHN
— ¥ SWDNTAG 7E£k ik 0
—  %#¥ UART #1 USB Bootloader
o AR
—  NE B EERE R E 5] %
— (kF AES. DES. TDES. SHA1/224/256. SM1. SM3. SM4 fll SM7 %y
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ERZA
INAEAAE IS . 22 P 43 X HL#5(MMU)
TRNG HEBENLEUR A 2%
CRC16/32 i

ZFEER (WRP) , ZFhEfRYT (RDP) %52k (LO/L1/L2)
TR AR, FRPINE TR, e
SCREAMEBI R ST, NAZ G

96 fir UID #1128 fiz UCID
TAEXM

TAFHJEVEHE: 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

www.nationstech.com

EY]l B5

N32L433 N32L433K8L7, N32L433KBL7

N32L436

N32L436C8L7, N32L436R8L7, N32L436CBL7, N32L436RBL7, N32L436MBL7
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ERRAK
B3

(Y 1 71 TN 9
Tl AU oottt n ettt e et n et naes 10
1 B T ettt 11
p % - {1111 OO 12
21 BEFEBETIAZ oottt ettt ettt 12
22 FFMBEBE oottt n ettt ettt ettt enes 12
221 HRANTRINTETEREZE(FLASH) oottt 12
2.2.2 HRATRSRAM ..ottt ettt 13
223 MREMAIE R A EIEHIZEINVIC) oot 13
R e el e B (= I | OO OO O OO O UROOORON 13
DA AN ZRGE oottt ettt ettt ettt ettt e et 13
2.5 JEBIHETR oottt ettt 14
206 BEELTTZE (oot ettt 14
A = OO 15
2.8 FATIRFREHLIRIETIIZE (oot ettt 15
2.9 BRI oottt sttt sttt sttt ettt 15
210 MRIHFEBETR oottt ettt 15
211 EEETFAEBETFIL(DIMA) w.oovoeeeeeeeeve ettt sttt ettt 16
2,12 SEEFHFET(RTC) ottt ettt bbbt b et bbbttt bt 16
213 TEBTBEHITE T oottt sttt sttt ettt 16
2131 IHFETEITBE CLPTIM) oottt sttt 16
2,132 FEARTEIFEZE (TIMBHITIMT) oottt 17
2133 JEFHTEIT ZE(TIMX) oottt sttt n et n et 17
2.13.4 FHBAEHE IS BE(TIMLIFITIME)......ooiveeeeeeeeeeeeee e s st es st 18
2.13.5 RGIITFETEIT BE(SYSUCK) coovocvoierceeeeeseeee ettt ettt n et n et 18
2.13.6 BT TITEITZEWDG) ..ottt sttt n et en et 18
214 PPCIZRFETT oottt ettt 19
215 ST IR BEUSART) oot 20
216 RINFEIE T2 BB (LPUART) oot s 22
207 BB AT AR TT(SPL) oottt 22
208 BT AL TT(12S) oottt e en e 23
2,19 FEHNZETTITIHLE(CAN) oottt ettt ettt 24
220 FEFTEREATEZL (USB) oottt sttt st s et s e 24
221 BB FE TT(GPIO) oot 25
222 BERMBTEIRIEZ] CLCD) oottt n sttt n et s et 26
223 B BT IEABEADC) oo en e 26
224 JEEETHRAEE COPAMP) .ottt ettt a et n st e st st s st as et an e en s nsenenaan e 27
2.25 BEADLELEEIF(COMP) oottt n st en s 27
226 BUFIEANFETL (DAC) oottt sttt sttt sttt sttt 28
227 ARIHFEHEEETTZLREE CLPRONTD ettt sttt sttt n et s et ene et 28
B R o ey T 1) OO OO 29
229 PEIRTURTEIE AT FLELTE(CRC) oottt bbb 29
230 B BFIEIEAENIIE TN FEE(SAC) oottt 29
231 MEBEEE T DT (UID) oottt bbb 30
2.32 BATBLEITAGIR TT(SWI-DP) oo 30
B BIBHIE SURIHEIR ..ottt 31
3.1 BB R T ] et ettt 31
T 0 I 0 = OO 31
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BRI

3012 LLQFPAB ..ottt ettt ettt ettt et ettt ettt ettt ee ettt e et n et en et er et eniens 32
3013 LQFPBA oottt ettt ettt ettt ettt ettt ettt ee ettt e ettt n et n et enaens 33
3.1 LQFPB0 ..ottt ettt e ettt et et ettt et ettt e et ee ettt et e ee et e et et et en et eneens 34
3.2 G IHITE S oot ettt ettt ettt ettt ettt ettt et e 35
¥ - TSRS 43
AT TR 2 oottt ettt ettt ettt ettt et ettt ettt ettt ettt ettt ettt 43
AT B T R R BB oottt ettt ettt ettt ettt ettt ettt ettt ettt et ettt ettt ettt 43
A2 T A oottt ettt ettt ettt e ettt ettt e ettt e ettt ettt ettt ettt e et et 43
A3 BB BHZR oottt ettt ettt ettt ettt ettt ettt et ettt ettt 43
AL T B L 2 oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt e ettt ettt ettt ettt 43
A5 G N oottt ettt ettt ettt ettt ettt ettt ettt e ettt et ettt ettt e ettt et er e 43
A6 B T oottt ettt ettt ettt ettt ettt ettt ettt ettt 44
AT TR TR ER ..ottt ettt ettt ettt e et et e e et et ettt ettt e ettt et ettt ettt ettt 45
A2 AR TR RETTEAEL ©oeveee e eeeeeee ettt et et et et et ettt et e e et et e et et st ee e e e e e et e e e ettt et et e e et e et e et ettt et et e e ettt ettt en ettt 45
A3 T E B oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt 46
A3 T T B oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt 46
4.3, T L ) T E 250 oottt ettt ettt 46
4.3.3 PRI Y AZ LAV oottt 46
B34 PUE B ZEHLIE oottt ettt ettt ettt ettt ettt ettt e 47
A3 S B R oottt ettt ettt ettt ettt ettt n ettt en e 47
B30 A BB R E e oottt ettt ettt ettt ettt ettt ettt e e 49
e Ty A v 4 L TSROSO PRSP RTRTVT 52
438 MARTHFERE TR FEIITTE] o oottt e et e e e e et ee e et es e et ee e et en e e s s e e es e et es s e s e et enenens 54
B30 PLLAFTE oottt ettt ettt ettt ettt ettt n ettt e 54
A3 10 FLASH IR AT oottt ettt ettt e et e et et e et et ettt e et n et ettt et er e 55
4301 HHHER KA (FLTIBUBETE oottt 55
A312 OB TEFVE oo ettt ettt ettt ettt et et ettt e s et et et e et et et ee et ettt r et 56
B3 13 NRST G I oottt ettt et e e et en et e e e et et e et et et et e et et en et e et er et 59
A3 14 TIM B I B TG | AT oo ettt ettt et ettt ettt ee et e s et et ee s en e e etee e eneees 60
B3 1S R L E oo ettt ettt ettt ettt ettt ettt ettt ettt 61
B30 SPU IS T ME oottt ettt e ettt et et et e et e e e et et e et et et et r et et r et ren et 62
A3 17 USBEE LTEEE oottt ettt ettt ettt ettt ettt et et e e et et st et e e e et et e e et et e et et et et ettt e s et et et en e 66
4318 FHH A8 R LG (CANYIE TTEFIE oo 67
4319 1207 AEEEEHEG(ADC)FL B H oot 67
4320 EBB TR (VREFBUFE) B U oottt ettt et ettt ettt ettt ettt 70
A3.21 1207 DACHL R oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt 71
4322 TBETIREE COPAMP) HL B oottt ettt ettt ettt ettt e ettt 72
4.3.23 EUEAR2(COMP2) FEL B H oottt 73
4.3.24 FUARL(COMPLY B H oot 73
4.3.25 bR RIEENEE (Segment LCD) HFME (oo 74
4.3.26 T FEAG IR (TSYEFIE oottt 74

SR - Ay TR PRSP 76
5.1 LQFPB2 ..ottt 76
5.2 LQFPAB ...ttt ettt 77
5.3 LQFPBA ...ttt ettt 78
5.4 LQFPBO ...ttt ettt 79
5.5 ZZETITIBH oottt ettt e e ettt ettt ettt ettt et e ettt ettt e ettt ettt ettt ettt et eeanas 80
Loz N 77 <P 81
=1 ; TSP 84
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EREA
RKH
2 1-1 NB2LA3X R FUTEYFIILE ..o 11
FE 2-1 SEMTZRIIAEELAL oo 16
FE 3L GIHITE oo bbb 35
TR AL HTEIFVE oo e 45
FE A2 HETFVE oo e 45
FEA-BIRTEIRFVE oo s 45
B BB I TAEZEE oot e 46
F 45 E R I T AEZEAE oo 46
46 PR EALATEBIEFEBIEHUERNE oo 46
AT NE B TEHIE oot 47
R 4-8 IBATH T LAY BV RE, BB AL FRARTD AP A B AT oo 47
F 4-9 BEARAR IR ATHL L BT TIAE ooovvovee e 48
% 4-10 TR ALY AR AT, B AL FRARAD AT I AE HIBAT oo 48
F 4-11 BEARBE R AT EETTEFE oot 49
2 412 U HUBEE T AT LT BT FE oo 49
F 4-13 EE AN PO BHEFPE (BYPASS FEEIN) oottt 49
F 414 ARFE AN PO BHEFPE (BYPASS BTN ) oottt 50
e 4-15 HSE 4~32MHZ AR5 B8 RFPED@ oo 51
F 4-16 LSE JR 7 23 F M (FLse=32.768KHZ)M @ @) B) oot 52
FEA-17 MSEIRTABEETED oo 52
e 4-18 HSIHRIGEEFFVEDD oot 53
FE A-19 LSHIRTGAEFEFVED (oot 54
2 4-20 MRIIFERE TR IRIIEIEIT T] 1.oocveoeeoeeeeceeese st 54
FEA-21 PLLFYE (oo 54
T A-22 TNTFAFREREEFVE oot 55
F 4-23 INAFAFE 2% 5 A AR AR I oo 55
FE A28 ESD Z8XF B KA o vvveveevieseete ettt 55
FE 425 FLTHUBE cooooe e 56
FEA-26 1O FEASEFNE oo 56
e A-27 BT HVIRBNBE JIHFVE oot 57
FE A28 HTH HILEIFIE oo 57
26 429 BN SETEFEED oo 57
28 4-30 NRST BIBHFFVE ..ot 59
FEA-31 TIMUB EETE oo 60
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EIRRA
FE 8-32 TIMIBIAISIBITIO HETE oottt 60
FE 433 LPTIMER BEVE oot 60
% 4-34 IWDG Fe KFE/INFEE LTI (LSI = 0KHZ) oo 60
# 4-35 WWDG it KA/ N B AL E] (APB1 PCLKL = 27TMHZ) oo 61
FEA-36 120 FETIEFME oo e 61
FEA-3T SPIUEFTED oo 62
FEA-38 IZS BEMEW o 64
FE 4-39 USB JHBHETTH] ..ottt 66
FE A-80 USB ELIEFVE oo 66
T A-41 AETE USB HLUFIE oo e 67
FEA-82 ADC M ..o 67
2 4-43 ADC FREIFTAID @)oot 68
F 4-44 ADC FEFE—JRI PR AITRZEIED®D oo 69
FE A-45 VREFBUFF ML oo 71
FEA-46 DAC EFTED oo 71
FE 4-AT OPAMP BFFVED oot 72
FE A-48 COMP2EFME ..o 73
FEA-49 COMPLIEFME .oo.ooee s 73
2 4-50 COMPL A IIFERETURETE oo 73
FE A-51 LCD FEHIEFEETE oot 74
T AB2 T AL IBIFEINE oo 75
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EIRRA
A H >
P 1-1 NB2LA3X FRFMHEI oo 9
B 1-2 N32L43X RINTT BACHLAE BT oo 10
B 21 AF BB BRI B oot 12
PR 2-2 BB ..o 14
B 3-1 N32L433 Z2 51 LQFP32 Gl BHIZN I coovvveecveeeeeeseieseees e sies s 31
] 3-2 N32L436 Z251 LQFPAS GIBAIZIAIT oovveieeeeeeeeeeeeee ettt ettt sttt 32
] 3-3 N32L436 Z2 81 LQFPBA GIHAIZIAIT oottt sttt 33
B 3-4 N32L436 Z2 51 LQFPBO Gl BHIZN I coocvvvoveeceeeeeeeeseies s sessiess e ss s 34
B A-1 BB IR ZEAE oo 43
B2 GIUBHEINFEIE coooooeeeee ettt 44
B3 BEHLTTZE (oo 44
P A4 BRI FEIUEE T ZE oot 45
P 4-5 AN B I BRI AT T T B oo 50
4-6 AR IE VB I SZ T T oo 51
4T A BMHZ AR BT ..ottt 51
P 4-8 1 ] 32.768KHZ AR HT LTI ..ooovoceo e 52
B 4-9 B NI HE AT TEEFTE TE S cvvreveeeeeeseeeeees et 59
4-10 ZEBLIT NRST BRI ..ot 59
B 4-11 12C RS TPTE R LW oo 62
P 4-12 SP1 S B M IRHT CLKPHASO ..o 63
4-13 SPI I - MBEER T CLIKPHAZLD Lo 64
4-14 SPIHFFEB—TEREIND oot 64
B’ 4-15 128 MAEZUI FE BRI D oot 65
K 4-16 128 TN FE BRI D oot 66
4-17 USB B 55 : 58 XHHEAS S0 ETFATRBEIF AL oot 67
B-18 ADC FEFERFVE ..ot 69
P 4-19 i ] ADC HEZ FRIIEBE PR ..o 70
K 4-20 i e FELYE AN 225 B 25 R AR (VRer+ 55 VDDA FHIE) oo 70
I IO =l = AN OO ROUURON 76
52 LQFPAS 2 U ST oottt ettt n s 77
R R I T e N TR 78
I R I T =TT N RO 79
BB ZZETTE I oo 80
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BRI

1 = A

N32L43x 22 71 fedzs ol o 7 it 5% FH e R RE 32 ARM. Cortex™-MAF N ¥, 4E R OB B0 (FPU) A3 (s
SHEEE (DSP) , WHEFIFATIHHEIE A . B LAEFHI108MHz, £EREA128KB T N a5 {7 f% Flash, 30 #F
LR DXAPRE R, fAk32KBi#R AILSRAM, {1#58KB Retention RAM. P & — /NN #FEHAHBELZ, W
AMEE AP B S LR APB S B R B, 2 X Frea NI HI/Os, fRMEFEE M EtEse 0, afEi1i12
fI5Msps ADC, % 1k1647h R4 N IEIEFI3AN ] ERiETE, DL 14N 12671Msps DAC. LPRCNTHEH SCHRHIKTI#E
LCIRGHHE, SR 153208 ff)Segment LCDEKAN#: 1. [AII L2 BB @ 5810, AFE5NUS)ART. 1
LPUART. 2M12C. 2NSPI/12S. 1MFSUSB 2.01% % 11M"CAN 2.0BIE EH: M, N B 2% LA g 5
e, SRR 2 B AN P 0 A8 S R A I

N32L43x R 51 77 ity Al g TAE T-40 THE+105 THIRIEVER, fLHEEL8VEI.6V, 4t frH it H
FUERE, FFEIRTIEER BB SR o 1% 2507 411t 32/48/64/805| I E5s , ARIEA R (3B, O g ah
W B ARA A

B 1-1 N32L43x RFIHEE

System peripherals
16MHz 100KHz~4MHz
RC 0SC RC 0SC
4~32MHz Power
SRAM2 SRAM1 MPU NvIC
20kHz e 8KB 8/16/24KB
MR ARM Cortex-M4
08z
0sC Controller
MCO AHB-Lite

J

DsP FPU

AHB Matix (108MHz)

Peripheral Security

Bridge Cryptographic i

ADC

Algorithm 16-ch

Acceleration
Engine

Segment
LCD

8>40
440
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EREA
1.1 Ay R

A 1-2 N32L43x RFIT 524005 B B

N 32 L 436 K 8 L 7
AT R RES%
N: Nations Technology 70 -40C~+105C
S VA Pl
32: 32bit — . LOFP
AR E S
L: Low Power FlashA &
MCUR#% 8:.64KB Flash
4: ARM Cortex-M4F B: 128KB Flash

P RFS) Plang
x3: AHFFLCD o pho
x6: SCFFLCD oy
M: 80Ji!

10/84 FE RBEAR AT AR A E Nations Technologies Inc.
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1% +86-755-86309900 (5 E.: +86-755-86169100
fE4t: info@nationstech.com Hi%w: 518057



Nation &

www.nationstech.com

11/84

ERRAR
1.2 B4—%
F 1-1 N32L43x RIIEFELE
S Y SiURSS N32L433K8/B N32L436C8/B N32L436R8/B N32L436MB
Flash7¥ = (KB) 64 128 64 128 64 128 128
SRAM% & (KB) 24 32 24 32 24 32 32
CPUJii# ARM Cortex-M4F @108MHz, 135DMIPS
TAEER 1.8~3.6V/-40~105°C
i 5
jﬁ =2 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
EIEH 8 Channel
12bit ADC 1x 1x 1x 1x
I 10 Channel 10 Channe 16 Channe 16 Channe
12bit DAC 1x
SGIBCE A 1 Channel
OPAMP/COMP 212
Segment LCD A 4x20 4x34/8x30 @) 4x44/8x40®)
— DES/TDES, AES, SHA1/SHA224/SHA256
SM1, SM3, SM4, SM7, CRC16/CRC32, TRNG
BRI BEERY (RDPWRP) | fEEINE . XY 22 )E )
s LQFP32 LQFP48 LQFP64 LQFP80
1. SPIL Al SPI2 2 Fm] RyF V)46 SPI A UFN 128 H Ak
2. LQFP64 3 A B &5 A SCHF LCD 1/8 (578 EEBEE (8x30).
3. 18 H&EEAF, B, CihH LCD R3HF 1/4 fm .
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EIREIAN

2 TheEe i
2.1 BN

N32L43x R HIAERL T Fe i — 4R i A RARM Cortex™-MAFALH 2%, 7 Cortex™-M3 A A% 1) L7l 3@tk T iE H fE
I~ BN TR SIS A B R IG (FPU) « DSPRIFATIFE R4, $24t1.25DMIPS/MHzII It S RE . R A 3
B ALIE 5 A B RE 7] 5 Cortex-M R 51 b B 2% PR THFE, ARECARTN 2 16 A R s 2, FH LA 2 75 s A
SR AR ) B 5 TR N = .

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

2.2 Tk

N32L43x R F0 AL SR AN N TN AF (Flash) 1775+ # AZUSRAM.
F 2-1 T 2w

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
Private Perioheral - Internal 256KB < DMA 0x4002_0000 - 0x4002_03FF
OXE000_FO00 - OXE003_FFFF Reserved pheral - Interna 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 IRAR N5 2% (FLASH)

F AR BN 64K F 128K 7 T R AN SN B AT (FLASH) , F A7 ISORE e FI A, DI K/ 2Kbyte, SCHETUE
By 7H. T PP TR,

R AR A7 # PR 4> 7] Nations Technologies Inc.

Hihik: PRI L XL R IR R 109 5 E REEAKE
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EIREIAN
SCREAEREINE LR, BANAZNINE . S B (AFEREFHITERIE .

TR EE, 2 N3, R 2 AR TR YRR (AT ST .
2.2.2 AKX SRAM

B HER T —/ N Eik32KES 1N B SRAM, f1F5SRAMLAISRAM2 . SRAMLIFI & Kk K /N K24K =, SRAM2
18 K oNBK i . fESTOP2AETN T, SRAM1IFISRAM2A] LU B #3E . Z#ESTANDBY R T, HASRAM2A]
PLOR B 208 .

2.2.3 REKMEX P BHEHIZR(NVIC)

B 1) B s A, BEE AL B 22 75661 T B il T IEIE (AN 45 16> Cortex™-MAF ) 1 T £k ) 116
MES

B S A TINVICREE A B AE IR [ o W7 S Ak 2
PR [ N 1tk B BN P A%
ERATINVICE: D

FOVF o 7 ) A 3

Aab L G5 38 PR v 0 S v

SCHRE T R A R R T e

H S R AT AL B AR

B RN BRI, O EINME ST
TRAGEER LL sz /)N (10 o T A 3R A SRV 1 v T R T

2.3 ShER P W/ AR SR R 4% (EXTI)

AN WA ) S S 27 ANV R B8, TR AR TR MR R . AR R R 2R AR AT DU ST b T A
KB (TR B s sUa Ay, FRRee g R il . A — MR A AL ER T P WE R EIRAS .
EXTa] DUAS I 21 fik i 55 B /N T N S APB2 I B0 B . 22 1864138 FH 1/O B2 2 164N I H 28

2.4 B9 R4t

RO R B AL PR, BN ERCHE S 2EHSI (16MHz) , WL E R 2IMSI (100K~4MHZz\] it
B, FEER LS (40KHZ) , #ME0Ens i £ HSE (4AMHZz~32MHz) , A BAHE I8 LSE (32.768KHzZ)
PLL.

AL N ERMSIES Bl BN 5 BONCPURTBh, S A 7 o] DLE RSN B A e in i DI Re HSER Bl 448l
BN B R, B RERR RS, ARG E S U BIMSI, G BAERE T T, A T AR AR N ) T
[, 7E 75 ZEI AT DR OGP L 5 4 0 Hh WA 288 (24— A B B30 FH 1 A0 %35 s SR RUET )

MSIE ] H T 7ESTOP2IRZS T PR M EEH-HATHE S, BUIEIRINFRIZITIRES oA R G Em o, DL At —
SRR BEAG . THFEEDR M7= .

WENBZERSG, MHFEFITEG, SERRAMBHSESILSEAR 5 AR RL,  — ERGIN 21 4RI B 2k R
R SRR R e, IR A

AT iEe P T B AHBIKHR . =i APB(APB2) FIMILEAPB(APBL) X 1k . AHBI i 4% f£ 108MHz,
APB2H i m i % S 54MHz,  APBL[F) 5 s 4% A 27MHz.

{EFHUSBINRERS, W ZilE I # FIHSEFIPLL, Jf H.CPUSZRAZIAN48MHz. 72MHzE96MHz.

13/84 ARt H R AR Nations Technologies Inc.
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& 2-2 B
FLASH_CLK
Clock Tree l - TRNG 1M to Flash programming
Legend: | Prescaler ———————— TRNG_CLK 1M
HSE7= }—!lgh-speed_extemal clock _s,lgnal HSI TRNGIMSEL 12/4]-++132
HSI = High-speed internal clock signal ADC 1M
MSI = Multi-speed internal clock signal HSE Preseal
LSE = Low-speed external clock signal s | rescaler ADC_CLK1M
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;:_ 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 o
SCLKSW HCLK cru
™ AHB BUS
PLLHSIPRE PLLMULFCT | - nes
0SC_OUT [HpsE osc 23 X6 SYSCLK | | r’:sﬂzer 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 I | Prescaler 27MHz MAX PCLK1to
CLKSSEN APBL1 peripherals
1112/4/8/16
HSE RTCSEL
osc3z_ouT [122] TIM 2131415061719
LSE OSC RTC_CLK(to RTC/LCD
0SC32 IN 32.768KH2 _CLK(to ) If(APB1 Prescaler = 1) x1|——» TIM2/3/4/5/6/7/9_CLK
- el else x2
LSI
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 LsI PCLK1
—— MSI
PLL MCOPRES LSE SYSCLK
MCO [Jo—] 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 FER

fEJA B, T LLEEBOOTO S| AL 7 TBOOTH & (USER2) RiE#AEHE AL I8 st

B NEFNEEMER (FLASH Memory) &5
B RGAEEE (System Memory) J& 3l
B MNHEHSRAMJEZ)

J& B INEAE T (Bootloaden) {21 T R GifFfiti#s, ] LAl it USART1EUSBXTFLASH Memory 47 4if% «

2.6 BLEETR

H

VicoySegment LCDREBR At HE, i id 77 47 5 e B A B AT S At s 75 5K, s I LCD N T s A 3 v

I, AHEVLco S| BB IS — N IuFI A, B0 R] LB AT A A LN LCD R Bt

B Vpp=1.8V~3.6V: Vopisl IO T] JEIAT P 5 K a4 £k
|
]

14 /84
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ERRAR
Z: )L E4-3.

2.7 BAL

PORFIBOR LB 4 e S0k PO H8, K4 HLBRAG £ U T THERAS (RAE B 5 L 1BV B 3 T 4
Vool T2 (R (Veoror)H Bt P T ALATRAS, TR Y S 25 S o7 FEL K

2.8 W] Yr e H IR WA ) B8

B AT R R IS (PVD), & Voot LT 5 B Vevo LUEL, 24 Voo T BlE T BB Vevoltf 17
Al o AR BEAR P T UK B 515 S, PVD I R TR ELR I AR P S - 2T Veormpor FIVevo II{H 275 %246,
2.9 BERES

VA2 2 M R

B B, BB TERUN. SLEEPE

W (RIhFER, 5 IZ/TELP RUN, LP SLEEP, STOP2FISTANDBY =

O P AL G AR ER AL T F RS

2.10 {RIhFERE

N32L43x R 5177 il SC RS IR ThFERE 2
B LP-RUNEER

FELP-RUN (Low Power RUN) i F, CPULIMSIN41ig1T, $MATFLASHESRAMH IR, IFHPLLIE
M. USB/CAN/EE (SAC) #ithIci, HAbANMEATEE .

B SLEEPHEZ
TESLEEPHU T, HACPUEIE, AT MAALT TAEIRZS I Al 78 R A b Wi/ S A i e 2 CPU
B LP-SLEEPHEZ

fELP-SLEEP (Low Power SLEEP) #iz{F, CPU{#1l, PLLZM], USBICAN/SACHEH I, HAthAhiknl
B, 1015 5RUNEL A [E IR

B STOP2fHZ

STOP2## 53 T~ Cortex-MAFVR Z FEIRAL 20, I A% O BU 7 8 B X B YR A5 P . F BB R #3(MR) 5%
M, HSE/HSI/MSI/PLLH]. CPURZMF#{%4E, LSE/LSITIECE T4E, FraGPIOfHH:, SRAMLIFISRAM2H]
EPREE, SPI, USART/UART, 12C, WWDGRFF, 80F T &1 &7 ashfF, RETHANKINFEIRIE & TAE.

MRS T LUE AT — AL B AR EXTIFAE S8 MSTOP2AE =X e i, EXTHE 5 1] LLESNEB16NEXTHE &
(/O . WKUPH| I fig . RTCE BAYEMEE . RTCH%. RTCA/Z. RTCHfAIE. NRSTE 7. IWDG
g,

B STANDBY#IR

TESTANDBY 1] DAA B AR B A TH FEIRZS o SR IT HE Rl 28 85 5C P, PLL. HSIFIRCHR % %5 FTHSE
SEARTR T Atk SE A, AN LSEFILSITT % T 4E; #EASTANDBY MG, & M2 F 8N 5 £ %, SRAM2
AR 4E, STANDBY HLERA, T 4R

NRST L HIAMEBEAA(ES . IWDGE 7. WKUPE| I E—A EFH R0, RTCHI%E. RTCHFEIELEERTC
A2 ] LS i MSTANDBY A 2 Me fiE

JE: TEHEASTANDBY #20H/, RTC. \WDG AN W HHT £ 7] LI 3 P 1)

15/84 ARt H R AR Nations Technologies Inc.
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2.11 EEF#ERAI(DMA)

A R HE FIDMAREH8%, SCRF8MDMAIEIE, 7T LUE BAFE SR B AS . AR BIAE il 4 A 2 21
AN BEAEHE A% i s DMATE I 8% SCREME S i X B BE, ﬁﬁﬁ?f%J%"%ﬁéiﬁu?Uﬁ%{*E I I AR T

BMEIEHA L TR EDMATERIZ A,  [RI AT LA B i A 8 . LA B B A E TE
PRAIRI S L A AR L AT H A il

DMAT] VLT F 24 4%: SPI. 12C. USART. TIMx (mZAEAPEAER2) . DAC. 12S. ADC.

2.12 SERFET8F(RTC)

RTC/2 —4ESHa T Eds, WE BN BgEe, mTHEat 7= Thne, A i Bh b WA v A b (e
F2ANIHE R ThEt. RTCASH RGBS HEEMIEEL, HMSTANDBY B ienf, ARSI EN .
RTCE’J@EiJJHT%EF—IU\Ji?*jBZ 768KHzAMH AR 2% WK Th#E40KHZ RCIR 2%« BN i il A e
Bh 1283 T B — NI . XTI RS B Bk AR S M S e, s BUE B A6 32. 768K Hz i £ /R A it
BRYR,  [RIB S AME R AR SR AR B 22, AT DLd i it — N 256Hz {5 5 X RTC I £t AT & . RTCH —
A2 (T A5 2% P 1 I i, BRI 00 N I Bh N32.768KHzINy, e A — AN IR K BB TR JE v . S 4b
RTCH LA R Al 2 A T REIRAS TRt

2.13 %m‘%&ﬁ%ﬁ?ﬁ
B 2 R A B I 245+ 54N IE B I 2 A2 AR e I 48, VIMIRThFEE R 2%, DA 2ANE T E R 28 A1
RGNS TE I 4% o
TERRE T m R AE i e i Ay I e I S AR e i AR ) T R
# 2-1 ERT R ThRE LB
} FEHEDMA | 3R/
TERT A EEER By WM RE R ot AN
TIM1 b, W, 1~65536 2 [H] [T 4
TIMS8 16 DRSITR 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] f{)1F:
TIM? 16 RS P Y 0 N

2.13.1 {RIhFEER 28 (LPTIM)

LPTIMSE —/N B Z A B R 16 07 2 I 2%, ‘& nl PLZE B Standby i 202 78I BT A THEERE 30 N (R FFig 47
LPTIMA] ATEBAE PRI SRR 15 L N ig4T, wl DAURE Bkt #ds . sbalh, LPTIMAT LK RGN KIDFE
W, AR A DO FE S B I Th e

TR
W 16 fifr) bR AR
W 3bit WA, 8 MR F (1. 2. 4. 8. 16, 32. 64, 128)
LI N
&  EBEAPYE: LSE, LSI, HSI, PCLK1, COMP1_OUT {# COMP2_OUT

& SMNEETEPYE: @I LPTIM Inputl # N FIARTER B (CTAERC LP R #yiE
N FHD

B 16 bit 33T 74 (LPTIM_ARR)

o HIF kb s

E R AR H R AR Nations Technologies Inc.

Hiuhb: RIITTET L X AL X IR 109 5 E RIEAKE
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EIRZA
16 bit LLE 277 4% (LPTIM_COMP)

A KR
TSGR SR PN i

FH TR A 0 T R S I 0 2
nECERE 7, PWM)

AIECE 10 Hhef

ZITTE e

B PO, SRR U B (SRR ERD)
2132 EARNE (TIMGFITIMT)

HEAGEN ARTIMBMTIM7HAL 5 — 1607 F BT B . 125 I &2 TAARAL I, AL AR B
BEASE I 48 n] DL Y 52 I e S (I [a) 36 HE, Rp Jall 3t ] DU BB AL e 2% (DAC) R BE I o JEASE N A3 450
Fi A BB ELRRE L BIDACH: 8 1 fir A i Hh ELHE UK DAC

TR

16 £z H Bh HE & A ErHEoH e .

16 Sz AR o ids. (SP3BT ECE N 1 3 65536  [A] (TR AED
fill )z DAC 1715 Hilt

FEAE R W/DMA (SR

& T

2.13.3 I 2 (TIMX)

L%Eﬁ%<ﬂmz1mm TIM4, TIMSFITIMO) EEHTFLLTHA: MEAE ST WEHA
S B KT T AN A AR

T ERFE
B 16 7 HE I S (ATSEBLA B R R R RO .

W16 fL AR S (O ARRETRCE Y 1 3 65536 8] AL REAED
B TIM2, TIM3. TIM4, TIM5 fl TIM9 £ £ 3 £f 4 AViliE
W EIE AR PWM Bt i th e, Sk L SR
BN R AN A A EIDMA:
& T
& il RFEF
& HINIIR
& fHitbAg
AR ANRAE S AR E
B DAEN RN EGERAE R, DASEIE I g8 ) R0 e
B R (ERD) gmiddsEn. H B ERIS AT AT e 75 Ar
W BRI BT AR E L
B CRRRR LR A S S . TIMO SCREIR B HSE. LSI. 1 LSE /55,

17 /1 84 E R AR H R AR Nations Technologies Inc.
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EIREAN

2.13.4 B FEH] 2 N3 (TIMLFITIMS)
AR R 2 (TIMIFITIMS) TEEHTU N HE: SHAE ST, E NG S ke o8 5

IREGE (TR Fj
EUE N A AN I RE . ZECHENRURIZE D RE . TG H T AR
F B
B 16 frAzhReEGH . (ATSEI A B, WL B R D
16 AR YRR T g . (P IRAREATICE N 1 3 65536 A AE RfED
B YRR E R
B TIML % 6 M#EiE, TIM8 &% 6 Milid
B AN EGEE, TR PWM B i bee, kP B . BN 3R
WO AR A T/DMA:

& T

& R

L IR TN HETR

L =

® FEESHA

B DX BN ) 7T SR 2 1 ELA M H

¢ T TIML, TIM8, J@iE 1. 2. 3 SZFFILIhRE

A I A AE i

ZAN B N EOEREAE S,  DASEIIE i 25 1 (5] 0 sl 1

TIM1_CC5 Fll TIM8_CC5 JH T Htis ik

TIM1_CC6 - OPAMP1 #il OPAMP2 ¥ Nl & P # ; TIM8_CC6 FJ LI OPAMP2 )i N\ Y] 4t .
WhE (B2 middssz . H BRI AT AT e 75 r
BRI B FF = A L

2.13.5 R R} I E i 8% (Systick)
N RIS P TSR R, 0T iR v R R
E S

244 R YR TS

H ) H N e

RS O RE PR A — AN AT BRIl R G R
A G R A B

2.13.6 B 1 2R 33 (WDG)

SCRFIANE T RSLE T (IWDG) I HET1HI(WWDG), MANE Tttt 1S M 2 Ak I Ta) A AR A
PERISE Y 0 RS 1

MALE [ TH(IWDG)
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BERRAK
ML TV T — N 1200 K o B s A — A SELH i i g, F L i IR RCHR ¥ 2 95l , B i
BPOR AR TR S AR E 2, T TAETESTOP2AE:UFISTANDBY 1. IWDG— BRI, W SEASTE 1R E i
A GERRE T IR WIFETHEE T B2 0X000m 7= AR A0, e AT LA FH 176 B 2 A A 1 s
BTN RGE, By —A> B HE I g8 SRR e (R i A8 PE . 3l 1B 0 5 ] ARG B o A st £
JRENE M. AR DI FER B v i .

HOE I (WWDG)

T LV T A I 8 P R, e A0 -0 s T 0 DAL )32 8 25 3 B A IS PR 99 8 I R AT PP 9 T 7
AR . BRARS IR B A I EAE TO A AR FORT T, 7 14 A2 Tk 3 T A I (8] A SIS, =72
—MMCUENL. (EHIRHEA A B G DA A A BUE i, SR 77 3 Y T s A (FE 42 1) o A7 28 TP ) B
B WK —PMMCUR AL, IX Rk v s 75 e — N BRI A & 1 e BT -

FEREE:
B EHOETM (WWDG) [1h &t APBLI 44> 451409645 21 ;
B RN A RIS AT R
C X VA S
& UL /N T0x40, (AR T IS )W FE A B A
& UGS E D AME TR, (EE TS ) AR B A
® WS T B TR FLAYE T, 0 T OXAORT =k H R R I (EWINT) , T LUk
F T BT s LU e WWD G E A
2.14 PCR&ED

IR Z 2 MALII2C R &, ERe it 2 FHLIIEE, BHIITE 12C R 2R € BN P Bl AR .
YR ZFEE R R A (R m S FFLMHZ), SCRDMARRYE, [R5 SMBuUs 2.03%% . 12CHERAT Z R A%, A
FECRCHY (4 AN KL 36 . SMBuUS( % 4t i FHL s 25 —System Management Bus) A1PMBus( L 5 & P &1 £k -Power
Management Bus).

F B
B 2 EHLDhRE: SRR AT i 3 1t AT AL £
B I2CEE&ThAE:
& UART B
& UAREAEIE S
B I2CME&ThAE;
& AT GRFR RS
& 12CE:SCHEFTAIERA0AE F-hk, 7L AR 2 SR XM btk i 3 i
& (FIEAAS I
B PR 7 AL A0R b AT R IR
W SCRPAN [ R T
& hRAEHEE (55100 kHz):
& PRI (14400 kHz);
& RE+(EIA1IMHZ);

mORERRE:
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EIRIWKV
& JORARHRAS R AR

& TR AR

& RCHLITIRE,
B AR
F RS 5 K
HhE PG AR )5 R R (ACK) R 1R
RS0 B R )RR AR B 1 2%

& R ERKE BT RRET ¥ N
B 2 b
& 1T bR R T
& 1P TR
AT 3 K b o
B IDMA;
A FC B FIPEC(fS B A H A ) 1 7= AR AR 56
HIERA HPECAE AT LME iR J5 — N1 A
T 85— M T 15 IPECHT R AL IR
HeZ¥SMBus 2.0
25 msIf S R I S i
10 msE ¥ & BB B R I (7]
25 ms M5 7 SARI BRI F i ]
it ACKHZ il (RS A1 PECT™ AR IR 56
SCREHLIEARHT P (ARP)
B EZ%EPMBus

2.15 BHAF D IR PRR 28 (USART)

N32L43x R 5= b, R T | 25 AT Ok #:10, AFE3ANE A FP R B IR 28 (USARTL. USART2H1
USART3)F12/Nil I 7 2P UCR 23 (UARTARIUARTS) . X544 R L7 D5 . X FFIrDA SIR ENDECH: %
fifRts . ZACPEERE SR, A B TIBE R FILINGE I RE

USART1. USART2FIUSART3#: 1 H A/ FICTSHRTSE 547 B, 2 1SOT7816H B it R, 5SPIE(E
PR, BT B2 VR BT LLfSE I DMAERAE

F R
XL, FAEE:
NRZFR#ER% 2
IEOBR R R LA R G, PR AR, T RIEAERIL
CIE L e N VA A DA
A E R AT, SCRRLE M LA
LIN 32 A3 [F) 28 W45 (0 e 70 LA LIN MK U T TR 88 70, HUSARTHEHAC B ALLINGS , A2 a3 T
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ERRAR
FFRE, KN 10/1 1457 W - 7+F

(5 254 i P 2 L B e

IRDA SIRZHD il a, AE I H AU SCRE3/I16 AL I RF 221 7] 5
B REBUT) RE

& ERERE O HFEISO7816-3bRME BT XIS B AR
& He R 205515 147

PALLE X T A 5

AT B 18 I DMA £ 25 833815, 7ESRAM HLFI 4kt s DMAZE 2 se/ A2 36 74
ST P PR R 28RBS B A BB AT 5

AR &

& R

& RGN

& fLHERRE

RREG 7 il

& RIERIRAT

& SHHEBEIR TR

DUAN A P A 5

& iR

& EEEHR

& iR

*  RIGHNR

104 b B FFIUSART H i

9%:1

& CTSHA

& LINWF R
& RIEHIRA AR
®  RIETEM

& BRUCHE A AR A
L Rl EI PSS R Rlr
& iR

& iR

& EEHHR

*  REAR

ZACHARIESE, WORMHEANILED, B
N R 2 i (I o PR) sk 2B 0 e s 7S A )
P BCE -
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EIREA
USARTHE USART1 USART2 USART3 UART4 UART5
SHBR o T T T T
PR Sk Sk Sk A LH Ak
% AFE(DMA) S LhF Sk S S
2 AR SH wh T T T
AR o wH f A LH A LH
ik Sk Sk Sk A LH Ak
AT (L) Sk Sk Sk Sh S
IDA SH T T T T
LIN Sh h T T T

2.16 IRT#6E A 7P BULAR (LPUART)

Fr AR TARIhRE S0 s AT U R 28 (LPUART) , RIESTOP2IRAS (e KUAS39600) Uk, JEEr=4:
TSR R EMCU . A4, IR R BN SRR B CAnAPBERHSERT 81D, AT DIAE R B 20
H, SRS S PR

o ERFE

SRRSO EE A PR AEEGAE 1A
& BRI

& R A ERRAL (BRI E) B A AR AL
& R IMEILS

L I DN g i R

RS2 A IR FIFO M 1715 K I%FIFO

PR R AR 2 il or

CIE e g

LTI

SRR A RN 1R A B

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

B RS A A7 A

SCHREREAF AR

S FEDMAE £

SCHRELLR T SRR iR Ak T STOP 2R A IMCU :
L O /el v ol

& T X AR R

& R E LT HE

& AR E AT U

2.17 BATAMEE O (SPI)

T AEER2ANSPIE I, SPIRS VRS HAMBI A& LA L, R, A7 7 08 E . s Oa] DABIC B A
B, IS MBS SR ALEE R PP (SCK). R HitRELL 2 ERCE T A LR, e T2 MM, i
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— 2R WL B R PR XU B T [R) D AR i, 34 W] HI CRCA B ) ] SE 8 45

F B

32k 4 WU T [ 25 AR s

A BCAN T SR — AR ) U 48 P X 2 B T R0 A

8k 164 LA ik £

FEERLE:

CREZ AR

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

MABE R (B K M freiil/2)

F AR AR P PRI £

F RN AT 3577 DL R B A EATNSSE B R E R A Bh A5 U s
A G P2 P B A P R AR A 5

A YR FERI BRI, MSBTE A Bk LSBYERT 5

AT fid % BT IR B IR AN SObR A

SPLE AT RS AR &

SCHE AT SEEAE 1 4-CRC:

& TERIERUR, CRCIEW LMBEAE NG — N1 Kk

& TEAUTR ORI B iR 5 — AN B B TCRCIR S
W AJfiR PR E R R I B R CRCE R AR &

B CREDMATHREM L R IE AR PR 3 PR A R R
B B EE: 27Mbps

2.18 BATHE SR O (129)

12S & —Fh35| JHI I [F) 25 5B A7 32 B AR, S84SR B2 AP HE 12582 1 (5 SPIR ), mT DL AR T E s,
K24 AT DABC B N 164L . 24407 53206 ALy, 75 Al Tt B 4 N B Ol iE,  SCRESE URFE SR A SKHZ )
96KHz. ‘B HFIUFhEHibrvE, ALFE KA I12ShrdE, MSBHRILSBXI 5hnite, LAMPCMARHE.

AR L#E A, oL TARE ERMM 2R RN o S eAE N E R &, @4 1 1) AR 1 B & $ AL

fE5.

TR

BT AE (DU EEE)

B REGE ERE:

W SAZRME TR FE T A0S, SRAFRER (15 SR A AT (BKHZ 296K Hz) ;

m BdERE AT DU 1647, 2447 Bk 321 ;

W ETE [ L I A 16657 (L6467 B il 53247, (16 245K 3215 ZHi i) s
B AR AR AR (R )

W NURIEER 1R bR AR 3 RSO R 3 bR A

W 16O HHE A AR R ORI, TR i A — AN AR
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m REESHL
& IZSTERIE:

& MSBXS SR (2R 55):

& LSBX bRt X 55);
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& PCMbRHE(LOA7IHIE Wi L Hr K B [R5 8 16067 K gy fi 3245 3 JE M)

B HdETT S R MSBAE G
mRIEAECE R AT DMARE

W R DU S B AN A, EE AR [ E DN 256XFs(Fs Y E AR RS

2.19 FHil 33 R I 4 (CAN)

MU CANS L L LT, HOA2.0AM2.0B(E ) MTE, AR mik1Mbps. € R MR IR 1A FRIRFT IR AR

AEMWT, AT PO A IR 29 R AR R AT 9™ FiE ot

F BRI

B CEFCANTMYL2.0AFI2.0B EE R
B R R AT 1A 1Mbps;

W SCRRIN A fil R 8 1E DRe

L3S

& 3NRIEIBAE

& RERSC RS R TR I B

& 0K I%SOFT ZI e 1Ak
BRI
SRR E 112N U FIFO
AR SR AR 4 -
[0 pEAR A
NPEERIIES
FIFO kb 375 =X AT il &

& OB SOFT %I i A1 R
Al

& bR EAR

& 1667 H HigiT e

& TR A 2 HEE T RO TR
m B

) SRS TN

L ISR S I T R=AS R T 1 P O R TR 7 oV

220 BAHBATEE (USB)

*® 6 6 0 o

Fr RN T 77 E 4 T USB 1 4% (12Mbit/s) i 7 45 T8 USB FE 25 B 45 155 1) 2%
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EIREIAN

USB % F48MHz i 4 B 42 i N #PLLFZ A o

F B

FFEUSB2.04 1 2 H AR

Al HC E 128 NUSB A1

CRC (EMICARKE) LR REAAE (NRZD Yulid/ it A H 7
B/ ) 25 R U LA

SCHRFUSBH: T/ A

TR B ik = A=

FERUSB DP{5 5248 LRl 5K FH (7 me ik 4 42 i (6 R 3 At D

221 BHAB A HEO(GPIO)

Y E R 2 641GPI10, FLi4 44 (GPIOA/GPIOB/GPIOC/GPIOD) , HHGPIOA. GPIOB. GPIOCHIGPIOD
FH16 0 M. BEAGPIOS| R AT UL ARG B B Y (HER BTN « AN Gy Ehiel 4 8%
SHMAMEIhRESG T, 2 2GPIOS| IR 5 57 sl E AN SE A, A0S i S5 IR H; Bk
T EAERE DR 1, KB ATE IGPIOS| JHIEA K LB §E /7 .

TR

W GPIOw H IEEANML AT LA HT A 7373 e B R 2 R 3

*

® ¢ 6 6 0 0

N

* =

4

LIPNESE

N bd (35 EED

BINTR (33 FHD 5

EEPLIPNG

VARE s E

HeH A

HEd 2 R DhRE:

THRSE e

I/0(GPI0)

SAEFIRE LG, EHThRERITIE, B BOOTO (BOOTO NHi A F4i) , NRST 5|4k, 1/0
i 1 B P T s D A A

Zhr)E, SR RGRB 5] IR VRS A ERE SWD-ITAG, JTAG 5|4 & TN Fhisl F;
5w

® JTDI & T FHii=;

® JTCK E T Fhii=;

® JTMS & T Fhifs;

® NJTRST BT sz,

MR ICE R, S E0 B A A B R BRI /O S, mT LA LLHER AR A O
A
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EIREAN
LRI VAS S AATI SR

SRR P A AN R T RE ST, O TR AR A, S 1 AU B R AR
SR (18 A BRI I Th BE Al 2000 S 11 37 T B 27 A7 43 i 1)

GPIO BUEHLH, BUEHLHISCVFARSS 10 BLE . H7E— i KA EHAT 1 8UE (LOCK)FEF?, fE Ik
AL AT, CREASRE R B o A E

2.22 BB ESES) (LCD)

ZLCDE i 28 1E F T H o TR IR BB 2o 28 (Segment LCD) , % HA8NA SR (COM) Fl444[X
Bt (SEG) , BEAKRMuGTEE Pk TA R E 215 . Segment LCD H1#5 T X Bt 2H AR, IX 48 X B4yl g
SEEURE K o BN X B L — EAE PR R TR0 55 BB 20T o 24 1 0 it v AP P T PR, )
XX BERT o SN T TG A BN, X B L R U RS L. 1% LC D% il 88 7T LATEFRSTANDBY
B AP D e T

F TR

B UEEACE

B SELATACE: SRR, 12, 3. UARILB L ZELL;

B R REATACE: SCREFAS. 12, U3ML/AfNE

W UEPHLE VR B R R A A A R s (B ERTESNARESIE R

B LCDHJERIL: MVLCDSIIMINAE (L n] LUK VLCD B HE#2IVDD) i F N % () DC-DCT %

Hrdy (IMBTERE— N uFHEE) |
LCDI i nl 1% . HSE/32, LSIEELSE;

PAFPOGE L BE A 1 =20 IR TS Wi 2 8] 22 SR 7N AR R I ZE X B TR 3 75 VLCDZEVLCDmin~VLCDmax i
BBl N ARAE (A NS T R e 3 g i)

PN L RH 2% PR AELCDH e] f I, POEIE PR RCE . BAULACLCDMIAR b A A 713
PN B H T A R o

Y HSLEEP. LOW-POWER RUN. LOW-POWER SLEEPHISTOP2ELS, | i 7n, ] DLFE X Lefdi =, N 24
FH CASRAS BEAR K1 D #E

B AL, B HERL T (EMD FITHEE;
XHENMRThRE: AIECEL. 2. 3. 4. SEUFTABERMTEEMMZE (0.5Hz. 1Hz. 2HzE4HZ) FINKE;
HI/ESEGFICOMINHE I HI M. e & N AH B FAFIO

2.23 IR/ # 3% (ADC)

HFSCRFLIN 1267 5MspssRFE R MBI LLATRADC, SCRF IR NI ZE 70 N, FTIEE 16 A A3 Py A5
T

Y HRF1267 . 1067, 8fi. 6fr Ay HFR AL &
& 12bit/ HER T B R AR % 5.14MSPS
€ 10bit7 R N i FR A H R 6MSPS
& 8bit7 HEE N i E R A 7.2MSPS
& 6bit/) HER T 5 R AR 2R OMSPS
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BERRAK v
B ADCH B 7y AR iy SRAE IS SR T A i

& ACEAHB_CLKAE N AR B, i Al £]108MHz

& T EPLLIE N REER BIE, s n] #72MHz, SCRE401,2,4,6,8,10,12,16,32,32,64,128,256
& ACEAHB_CLKAE S RAERS B, femnl #I72MHz,  SCR7341,2,4,6,8,10,12,16,32

& FEE BT AT DhE, SR A Z B R AMHZ

SCHEE I 2 K ADCRAE

CFF2.048V N 275 HE K VRersuFreR

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

AR T S 45 A5 5

NGB CVEIBiBEIN[N S EESE Y S

SCHFE R HE

A P RS — S5 Bl ] 5

SR TEI B R LA 38 1 4 ) i P

U 45 R N A4 3507 A0 o R e T30

[ 7 A =

ADCHEHLZIR: 1.8VE[3.6V

ADCHIAJEFE: Vrer- < Vin < Vrers

ADCH] LU FHDMARAE, B 38838 B e 8] DMATE 3K 74

BAUE 1T RE, AT AAEH RS v A — B . 2 BR BT I Hh R8I, U AL (S 5 TS
I, A A

2.24 IBHEBCKEE (OPAMP)

FNER T 28240 BA 2R TAER RIS E B, B MBEORAS . P ER b 28 A0 ] 4 f2 UK 35
(PGA) (BN TBRUR AR A AN T UER AR ) o

FERFE
C IS E 27 KR PN
W OE AR AN ST A
B OPAMP T/EE:Ur L B A :
& AR (SMETEAED
& PGAH, FZmFEHIZE2X. 4X. 8X. 16X. 32X
& B
B EERADCHE E TS HS R A 5 5
2.25 3l LB A (COMP)

SRR £ 2 e g HOCOMPLS R SRS, 7T BT f £ESTOP2IRAS . T LUIIF B A e (Less
B 31 EIU0 1), HIAT LRI A4 A G PR, 76 B 035 2 7 B 5 3K 4 52 I 8 HOPWIMR H R 4T
5 B S PR
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EIREIAN
B ORI AR

W LR AR IE [ S LR RN
& FIEMIO
& DACIHIEHH
& R4 T RIS %
® VREFLARINFEHEZHI, HugH T-COMP1L
® VREF2ZNIRMKIIHFEHEZHUR, 7 H T COMPLANICOMP2
W AGRFRMVIR, WIECECNICIR . ARIRH . PR, iR
W LR T DU B0 e R BN, TR

& RS
€ OCREF_CLRHM (HT &&=
& RIESMF

P28 SCIFR B U, R ASLADLE B AL 45 D i

COMP1/COMP2 ] 4 i 7 F1 LA #%

SCRERTHFS R LU AR, P DA AR RE T FE Bl # Timerl_OC5/Timer8_OCS5fEVH 2 ;

B AT LUE IR AE J), SRR NSLEEPRE R MAE, COMPLT] DA S 7E STOP2A 2, T M i

2.26 FFMERFEH (DAC)

Fr NEERR T L 383 (DAC), ‘B A2 — 12406 B0 N\ ORI HE, s i Y BSR4 46 2%, LA P B Buffer [ Hi B
DACTH] LLif it VDDA VeersurrerE NS H R

F B

P4 & Buffer )% H i

A I 8/121v fhr

124745 A A B HOHE 7o 0 5 B 0 5%
[ 2 5 D

A= i 7

AL = A

Y HDMALfE

W AR A 4

227 (KR M8 (LPRCNT)

LPRCNT (Low-Power Rotation Counter) J&—™ A 7E{L L #E45 X (SLEEP,LP RUN,LP SLEEPHISTOP2) X [
JE T A (1 4 B D AR iR AT e PRI O H B D e A L o R il — MR IR SR T, — AN ECTIRS RS AR, 1
T Aar I 1B LCRH & 9% 373 10 3 9k AR A SR 7 e e A R B, ) ISR 00 7Y 45 SRS e A 0 1 Ao 28 2047 Ht s A 28
ERRAS T, SEOUN B AR R B T B . LPRCONTA RAEBL AN IR TAE A, Rk TR vk i 5 d
B, EFEEARZER ARG TERZITEN. D] M TRERN ST E.

B R MNTILCAR IR AN, B BRAR RS AT M B S CRIFEIN. Ak BESE)
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ERRAR
AT RFEMIBNAS HIE N RAER (IHz~2KHz) , LASRIG AR T

A G RE B RE T A A T
SCRFRTIAERE T B B

EZUBR(B SN

& B (TR ZSH0RE

& EE TR, BziailiFit

W AR R ) BRI TR] DA B SR AR5 I 1]
B RS RE

B SR RBURZERZIE

2.28 BEAERRBR(TS)

TR AR AR — IR LN LT, B2 Bl 72 1.8V <Vppa< 3.6V ZIA] o i AR IR AL N T HOE 1%
FIADC_INL7 [y \JEIE b, FH R A sk s 10 iy 4 A 0 38 v U fE

2.29 B TLRB K EH H.J6(CRC)

&M CRC32MICRC16TIHE, T TLARIK(CRC) T T AR [ 7€ 1 A2 il 2 Wil {3 2IME —CRCIF &R
FERZ MR, 2T CRCIBIARW T 45 IE Bt A sliAr ik 1) — Bk . FEEN/IEC 60335-1hRHERIVEFEI ,
EIRPE T R N A A7 i SRR I T B CRCTFSL A TR LA TS it SR 58 44, I 5 AR BRSO
A RGZERAFIN 7 AL R A4 B

F B

CRC16: HFZ Il X160+ X5+ X2+ 1

CRCBZ: iﬁﬁiﬁﬁ X32 + X26 + X23 + X22 + X16 + X12 + Xll + XlO + x8 + X7 + X5 + X4 + XZ + X +1
CRC16 i15 S fa]: 14~ AHB % & #(HCLK)

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

TEATUAR VAR AT e &

ZHF DMA #58

2.30 FRSEIEREAHINE 5| ZE(SAC)

PR SRR NI 51 88, SRR 2 B BREEIS e [ S B R R i VR RN A R B R S0 e, AT 4R A
LI 5 REAR R IR 4 i N A e S L

EAF SCRFI SRR -

B 4 DES X #REE
& 7 DES il 3DES Jnf#ssiz &

& TDES 37 #F 2KEY 1 3KEY 3,
& ¥ CBC fll ECB #s{,

B SUEF AES MRS
& 7 128bit/192bit/256bit 254K
€ ¥ CBC. ECB. CTR #ix{
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BRI
B SHA e

& ¥ SHA1/SHA224/SHA256
B MD5 HE
B CERRE R SM1. SM4. SM7 DL f SM3 4B

2.31 ME— R P35 (UID)

N32L43x 5 F1I 7= i N B AN [ BE I ME— & %5 7 51045, 4303 996467 [fTUID(Unique device 1D)FH12817 1)
UCID(Unique Customer ID), XA 751 5 A2 AL INAF AL a5 N R R E b, EATTES E BEH
J GRS, FEARIEXTNS2L43X R T R — Ml il S AEAT AT 50 T #2 ME— 10, P SR AR P BN 13 4 1T
PLE T CPUBITAG/SWDH L3 HL, AR HAE M

UIDNO6M., I8 F RN 7 5 5 B E B, R4S INAERT, Kb — bRl 5 AN % SRS A
— DR AR TE N i A N & bk . el il 0SB A % 4 T RE Y Secure Bootloaderf2 ) »

UCID 91281, JE~F H REA 7 FH5E L BRSO A KIRAHREE .

2.32 BATHLITAGHER O (SWJI-DP)

WHRARMAISWI-DP#: 1, 454 TITAGHI AT 2 il O, w] DLsSZE 88 4T 2k il i D Bl TAGHE: O &
B, ITAGHIITMSHIITCKAE 545 7 5 SWDIOFISWCLK AL B 51 I, JTMSIHI_E i — MR 115 5 B 51 B T 18
JTAG-DPHISW-DPJa] 7] #:
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EIREAN

3 5l e SCRstd
3.1 BN EA

3.1.1 LQFP32
& 3-1 N32L433 &%l LQFP32 5| o4
o
(@]
a
S
Te]
3 05 8 8 3 3 %
> M o o o o o o
S A
o 2 31 % 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

PA2[ ] 8 17 []vbD
L 9 10 11 12 13 14 15 16 )
HREREREREREREEE
i g g & £ 2 8 ¢
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ERRA
3.1.2 LQFP48
& 3-2 N32L.436 &5 LQFP48 3| {415
o
[a)
o
o
o) » '6 n <
O W B O mBdM® DB < I
> > o o Maaoaaoaooad a
HiNiEIEIiNINInInIinIEinin
é o N~ © I S M N d O @ © I~ h
o A S SRS B S A R . B SC N 9.2 B 9 2]
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[ ] PA10
-OUTL] LQFP48 u
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 2383533 8I3Q3 )
HiNHNINEEIEE.
2 I<<<@mda 328
[ Y o DA MY o DY o D a W a W a T E E > g
32/84 R AR A7 # PR 4> 7] Nations Technologies Inc.
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EREAR
3.1.3 LQFP64
A 3-3 N32L436 &3 LQFP64 5| Bi4r45
2
Q ou o 0o O ~ © b ¥ ®» o ﬁ :a' 8 UH’ E
O v M O Mmoo eEOd A 0O 0O 0 <
> > oo Moo oaoooaocaoaoa o
HiBINININININININININININ NI
< ™ o — o D [00] N~ © Lo <t ™ o — o (2]
[{e) © © [{e) © Ln o n [Te) Lo Te] n [Te] Te] Lo <t
vLep[ |1 48 | | vDD
PC13-TAMPER-RTC| |2 47 [ | vss
PC14-0SC32_IN|[ |3 46 [ | PA13
PC15-0SC32_OUT|[ |4 45 ]pPA12
PD14-OSC_IN| |5 44 [ | PA1L
PD15-0SC_OUT| |6 43 [ | PA10
NRST[ |7 42 [ ]PA9
pco[ |8 41 [ ]rAs
LQFP64
pci| |9 40 [ | PCo
pPCc2| |10 39| |Pcs8
pc3| |11 38| |pc7
VSSA| |12 37| |pce
VDDA[ |13 36 | |PB15
PAO[ |14 35| |PB14
PAL| |15 34| |PB13
PA2| |16 33| |PB12
N~ [e0) ()] o — N (%2l < n [{e] N~ [oe] (2] o — o
— — — N N N N N N N N N N o ™ [92]
HiRIRIN|NjNIN NN EE I
2423285388882 288
o > g [ o D o M o M o WY o W o W s WA o E E > g
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ERA
3.1.4 LQFP80
& 3-4 N32L.436 &% LQFP80 5| 515
5
B
~ © 0w 2 Vo oSO~ o ws oo So s8I
EEERSLEPRREPRERLRLER
I R
e B RRFKERIRRNRRBB85 88333 I
PDL[ |1 60[ |PD13
PD3[ |2 59 |PD12
VLCD [ |3 58| _]vDD
VDD []4 s7[_|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 49 |PC8
PC1[_|13 ag|]PCT7
pc2 1 47| ] PC6
PC3[ |15 4| _]vss
VSSA [ |16 45| _]vDD
VDDA [|17 a4 1PB15
PAO[ 18 43| ]PB14
PAL[ |19 42| |PB13
PA2 [ ]20 4| ]pB12
\__ &8 8 8 3§ 8 88 8B QA B3 8§ 8388 BB )
HiEE NN
8823833283388 58:23¢2283
a a E Q@ > S aaaaa aa o o @0 E > S
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BERREA
\J
3.2 5 i X
R 31z
SF | B aman am | S £
a a o a R (BEAL | S g T \
(T (T L (T = @) @ IEE® Bl EIRe
o =) 2 0 @ SR TeE ke
O I I ) &
- - - 1 PD1® 1/0 TTa | Yes LCD_SEG33 -
USART2 _CTS
. . ; © — -
2 PD3 I/0 | TTa | Yes LCD_SEG34
- 1 1 3 VLCD S - - - -
1 - - 4 VDD S - - - -
A VSS S N - -
TIM1_CHIN TAMP1-RTC
2126 PCls;zTTAC'EQ)PER' o | TTa | Yes LCD_SEG35 RTC_OUT
EVENTOUT WKUP2
- 3 3 7 PC14-OSC32_IN | 1/O TTa | Yes - 0OSC32_IN
- 4 4 8 |PC15-0SC32_OuUT| I/0 TTa | Yes - 0SC32_0ouUT
USART2_TX
2 5 5 9 PD14-OSC_IN 1/10 TTa | No 12C2_SDA OSC_IN
TIM1_CH3N
USART2_RX
3 6 6 10 | PD15-0OSC _OUT | I/O TTa | No 12C2 SCL OSC_OouT
4 |77 1 NRST | - - - -
12C1_SCL
LPTIM IN1
. . © _ ®)
8 12 PCO 1/0 TTa | Yes LCD_SEG18 ADC_IN11
EVENTOUT
LPTIM_OUT
12C1 SDA
. . © — ®)
9 13 PC1 1/10 TTa | Yes LCD_SEG19 ADC _IN12
EVENTOUT
LCD_SEG20
- - 10 14 PC2© 1/10 TTa | Yes EVENTOUT ADC_IN13®
LPTIM_IN2
LCD_SEG21
- - 11 15 PC3® 1/10 TTa | Yes LPTIM_ETR ADC_IN14®
EVENTOUT
- | 8 ] 12| 16| VSSAWVREF- | 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 1/10 TTa | Yes TIM8 ETR COMP1_INP
SPI1_MISO WKUP1
1251_MCK TAMP2-RTC
EVENTOUT
LPRCNT_CHO
COMP1 OUT
USART2_RTS ADC_IN2D
7 | 11 | 15 | 19 PAL /0 | TTa | Yes LPUART TX COMPL INP
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EREAR
S 3|28 smemenn | S | s |2
C 3 8() sk T &
L L)L =) @ o | 2 SR WiETIRE
- - - | u“-'_5
TIM5_CH2 OPAMP1_VINP
TIM2_CH2
LCD_SEGO
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
- - -l PD8® 110 | TTa | Yes LCD_SEG36 -
- -] 22 PD9® 110 | TTa | Yes LCD_SEG37 -
- -] - | 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 -
ST WS COMP2_INM
= OPAMPI_VINP
USARTL_TX OPAMP2_VINP
EVENTOUT -
SPIL_SCK ADC_IN6®
12C1_SDA COMP1_INM
11 | 15 | 21 | 28 PAS5 /0 | TTa | Yes 12S1_CK COMP2_INM
USARTL_RX OPAMP1_VINP
EVENTOUT OPAMP2 VINM
LPUART CTS
SPI1_MISO
12S1_MCK ADC IN7®
TIM8_BKIN OPAMP2_VOUT
12 | 16 | 22 | 29 PAG /0 | TTa | Yes TIM3_CH1 -
- COMP2_INM
TIML_BKIN COMP2_INP
LCD_SEG3 -
COMP2_OUT
EVENTOUT
SPIZ_MOSI
12S1_SD ADC_IN8®
TIM1_CHIN COMP2_INP
13 | 17 | 23 | 30 PA7 /0 | TTa | Yes TIM8_GHIN OPAMPLVINP
TIM3_CH2 OPAMP2_VINP
LCD_SEG4
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Fail-safe®

R HZhRe®

AT RE

COMP2_OUT
EVENTOUT

24

31

PC4®

1/0

TTa

Yes

LPUART_TX
12C1_SCL
LCD_SEG22
EVENTOUT

ADC_IN15®

25

32

PC5

1/0

TTa

Yes

LPUART_RX
12C1_SDA
LCD_SEG23
EVENTOUT

ADC_IN16®
OPAMP1_VINM
OPAMP2_VINM

14

18

26

33

PBO

/0

TTa

Yes

TIM1_CH2N
TIM3_CH3
TIM8_CH2N
LCD_SEG5
UART4_TX
EVENTOUT

ADC_IN9®
OPAMP2_VINM

15

19

27

34

PB1©

1/0

TTa

Yes

LPUART _RTS
TIM1_CH3N
TIM3_CH4
TIM8_CH3N
LCD_SEG6
UART4_RX
EVENTOUT

ADC_IN10®

20

28

35

PB2

110

TTa

Yes

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

PB12©

1/0

TTa

Yes

SPI2_NSS
12S2_WS
12C2_SMBA
USART3_CK
TIM1_BKIN
LPUART_RTS
LCD_SEG12
TIM9_CH1
EVENTOUT

26

34

42

PB13©

1/0

TTa

Yes

SPI12_SCK
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Fail-safe®

R HZhRe®

AT RE

1252_CK
USART3_CTS
12C2_SCL
LPUART_CTS
TIM1_CHIN
LCD_SEG13
TIM9_CH2
EVENTOUT

27

35

43

PB14

1/0

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®

110

TTa

Yes

SPI2_NSS
12S2_WS
TIM8_CH1
TIM3_CH1
LCD_SEG24
EVENTOUT

38

48

PC70

I/0

TTa

Yes

SPI2_SCK
1252_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

18

29

41

51

PAB®

1/0

TTa

Yes

USARTL_CK
12C2_SMBA

WKUPO
TAMP3-RTC
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Fail-safe®

R HZhRe®

AT RE

TIML_CH1
LCD_COMO
12C2_SDA
SPI1_NSS
12S1_WS
MCO
EVENTOUT

19

30

42

52

PAQ®

110

TTa

Yes

USART1_TX
12C2_SCL
TIM1_CH2

LCD_COM1

EVENTOUT

20

31

43

53

PA10©

1/0

TTa

Yes

USART1_RX
12C2_SDA
SPI1_SCK
SPI2_SCK

12S1_CK

12S2_CK
TIM1_CH3
LCD_COM?2
EVENTOUT

21

32

44

54

PA1l

110

TTa

No

USARTL_CTS
SPI2_MISO
12S2_MCK
CAN_RX
TIM1_CH4
COMP1_OUT
EVENTOUT

USB_DM
COMP2_INP

22

33

45

55

PA12

I/0

TTa

No

USARTL_RTS
SPI2_MOSI
1252_SD
CAN_TX
TIML_ETR
COMP2_OUT
EVENTOUT

USB_DP
COMP1_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

1252_CK

EVENTOUT

60

PD13

110

TTa

Yes

UART4_TX
12C1_SCL
EVENTOUT

OPAZ2_VINP

24

37

49

61

PA14®)

1/0

TTa

Yes

SWCLK-JTCK
USART2_CK
12C1_SDA
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Fail-safe®

R HZhRe®

AT RE

COMP2_OUT

25

38

50

62

PA15

1/0

TTa

Yes

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

COMP2_INP

51

63

PC10©

110

TTa

Yes

USART3_TX
UART4_TX
LPUART_TX
LCD_SEG28
LCD_SEG40®
LCD_COM4®
EVENTOUT

52

64

PC11©

1/0

TTa

Yes

USART3_RX
UART4_RX
LPUART_RX
LCD_SEG29
LCD_SEG41®
LCD_COM5®
EVENTOUT

53

65

PC120

110

TTa

Yes

USART3_CK
UARTS5_TX
LCD_SEG30

LCD_SEG42®

LCD_COM6®
EVENTOUT

54

66

PD2

I/0

TTa

Yes

TIM3_ETR
UART5_RX
LPUART _RTS
LCD_SEG31
LCD_SEG43®
LCD_COM7®
EVENTOUT

26

39

55

67

PB3

110

TTa

Yes

USART2_RTS
SPI1_SCK
12S1_CK
TIM2_CH2
JTDO-TRACESWO
LCD_SEG7
EVENTOUT

COMPL_INP
COMP2_INM

27

40

56

68

PB4

1/0

TTa

Yes

USART2_TX
SPI1_MISO
12S1_MCK
TIM3_CH1
LCD_SEGS8

UART5_TX
EVENTOUT

NJTRST

COMP1_INP
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Fail-safe®

R HZhRe®

AT RE

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

COMPL_INM

29

42

58

70

PB6©

1/0

TTa

Yes

USARTL_TX
LPUART_TX
12C1_SCL
SPI1_NSS
12S1_WS
TIML_CH2N
TIM4_CH1
SPI12_SCK
12S2_CK
LPTIM_ETR
COMP1_OUT
EVENTOUT

30

43

59

71

PB7

110

TTa

Yes

USARTL_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®

I/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_COMS3
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®
LCD_SEG28

COMP1_INM

78

PD5

1/0

TTa

Yes

SPI1_MISO

COMP1_INP
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SIHBRR (RAL

=) R HZhRe® AT RE

HAO
1/0@
Fail-safe®

12S1_MCK
LCD_COM5®
LCD_SEG41®
LCD_SEG29

SPI1_MOSI
12S1_SD
LCD_COM6®
LCD_SEG420)
LCD_SEG30
TRACED?2

- - 79 PD6 /O | TTa | Yes COMP2_INM

SPI1_NSS
12S1_WS
LCD_COM7®)
LCD_SEG43®)
LCD_SEG31
TRACED3

- - 80 PD7 /O | TTa | Yes COMP2_INP

© © N o O

= %A, O= #ipt, S= HR.

TTa: 3.3V##10.

LTS IYFERE DS HI BB B2V 71 0 (A1 R AP T 5 G UL T ) 172015 2 15 5 AN32LA3xxx S FH 1 F AT R A L) GAIO 52
HRI I R E 7

Fail-safe 752584 /%G HBIFRANT, 10 _FIA G BT, DEGFERA G A TFHEANEN, MilrFHER 6l
TEHIPBLR -

G/ T B IRES s RIS 22 iR —17 8 (L CIGHF I B 17 B e

EH T CIRRULLE S, LSS 22 HI 5 —17 8 (UG H B P12 B .

XTP7HT ADC G Ky R, 3R A RF#%5.14 MSPS (12Bit) .

XIRZ19 ADC 8 1G58, S HFR AR # 4.23 MSPS (12Bit) .

G L ] R RA L BN S
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EIREIAN

4 S

4.1 MR

FrAERE UL, BT BRI AR AV ss AR 1E .
4.1.1 /PRI KEE

GRARRE I, R P LS 10006072 i £ FR BB Ta=25C T 4T HOMIAR, AT it/ PR KA 44 7
R ABREERIE . b oL AN B 26 R 105 (R

LEAEA R T 7 VERR P BB B G A . B BRI/ T S A B MR . RS AE =2k 134T
ﬂg;&%ﬁﬁﬁ%%%iJ%$ﬁ%ﬁ@%ﬁﬁﬁ$%ﬁﬁnWﬁ?ﬁﬁﬁmmzﬁmﬁ@%ﬁﬂ%ﬁﬁ)
4.1.2 RIBE
BReEAS M, SRR R T TA=25 CRIVOp=3.3V. KSR KRR, OUH TP Hitie S .
4.1.3 JL A &5
BRI, R TR AR, OUR T P B S
414 HBHEE
LB 2 A A 0 570 2 A LS

B 4-1 5| i s B %A

—X MCU PIN

30pF —

4.1.5 5| i\ B &
B\ L 0 7 5 A2 7
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ERRAR
A 4-2 5l B R
MCU PIN
4.1.6 LTS
K 4-3 ftRTS
Backup circuit
(32KHz OSC, RTC wakeup
circuit, Backup register)
VDD i' —————————————————— 1
-1 |
\VDD1/2/-++ Voltage ! :
Regulator : I
|
|
L~ Output 0 Core circuit i
- Ny o
100 n"F wmmmm  General 1/0 I 5| Logic (CPU, Digital| 1
+ 4.7 yF "—-_— nout | @l civer circuitand | |
Port p Slcircuit |
Va » S memory) |
:
|
| I
Vss1/2/-- R |
L | :
S N |
VoA VDDA
\LTEF Analog Peripherals
> (ADCs
10 nF  —— VREF+ DACs
+ 1uF
u —— \/REF- OPAMPs
— > COMPs)
100 nF + 1yF
e VssA |

VEE: HBER T IF ST 11757 . Vrer A H#EZ3ADC FIDAC.
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EIREIAN

4.1.7 FRHEFENE

B 4-4 HLILIHFEDI BT 5

4.2 TR RKBUEE

INAEZHAF RO BT i Rl I <40 f KAUE (B PR (R 4-1, K4-2, RAJ)TEME, ATRES FEEAFRA
PEHRIR o X B R R 45 HH RE AR S I B KA, FFANEIRAEBE 251 T e AF R ZhREMEIRAE IO iR . SR TARAE
BRAESAT T 2 RM SF AT FEE

R 4-1 RS
/s iR B/ME BAE L:-F VA
VoD - Vss A1 3 A4t F A (B B Vopa T Vop) @ -0.3 4.0 v
Vin HEHES WL EE? Vss - 0.3 Voo + 0.3
|AVoDx | ANV EE 5| A 2 T e E S 22 - 50 "y
| Vssx - Vss | AR 5| A 2 D) 1 EEL S 22 - 50
VEspHEM) ESD#ft Ho 0L L (A AR A5 ) w4311y
1. FrA R EIE(Vob,Vooa) FIHEL(Vss, Vssa) 51 BN i GG 243 B AN RV B W L R 4G .
2. VAN HRKE, BRRESERL-2,
R 4-2 B
e R BAEO L:<iv
lvop 223:EV oo/Vopa B YR 28 1 2 L L (FE 97 HEL 7)) ) 200
lvss 2 Vss i 28 1 8 B IR (U H R @) 200
| AT ORI 5 51 1L iy HH 8 LI 12 mA
° (ERIORE 151 I L (0t i 12
NRST 5| BIFKITE A B -5/0
linaeing@G) - ;
HoAth 5] BN B IR 45
1. FrARIHEE(Vop, Vooa)FlH(Vss, Vssa) G| L ZNGH LB B /T R VTR N AL R 4 L
2. HVi>Vooltt, H—/NIERNENET: HVINVssi, H—NRETEANBET. neny SN EE R KE, BERFESER
4-1,
3. RIFANEANBRS TSR, £5%4.3.1979,
4,  RAERKHERF, Vool KIFER N0.1Vop.
X A3 EERYE
#e Eiiip Bl BAr
Tsre fift A7 U FE -40 ~ +125 C
T KA IR 125 C
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EIREAN

4.3 THeskAMt
43.1 BHTEFMS

F 4-4 B ITERMS
w5 S %14 B/ME BKE By
froLk 7Y 38 AH B4 47 22 - 0 108
frcLka P EEAPBLIN #4512 - 0 27 MHz
frcLkz A 5 AP B2} i 4 %2 - 0 54
Vb FRAE TAEH & - 1.8 36 \Y/
Vopa RS 7> A L W7 5 Voo WAHF 1.8 3.6 \
Ta BRI FE GRS 57) -40 105 C
T 3 i Y JESRRRAT -40 125 C
1. #UUE AR IR Voo M Vopaflt L, 7E L HATIE S EEHE, Voo MVopaZ 8] % 5o YA 300mV 1 2 7
4.3.2 b o 0 e Y R TAE S48
T RAE H IS ECRIKIERA-45) IR E T IR
F 4-5 - AR BB ) TAES A
=) 2¥ %1 B/ME BAE By
. Voo b TH#E R R A MO T 2 Vob 20 © oV
VP oo PR HEL 5 FEL R MV oo 10 80 oo "
4.3.3 R EALAN B R A A
TR H IS HRAKIERA-45] B AR N FVopfit B HE N IRAS H
R 4-6 WHR S LA IR AR R
”e BH %M 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 25 Vv
PVD2_falling 2.3 2.35 2.4 Vv
v TR R R 22 1 | PVD3_rising 2.55 2.6 2.65 v
PvP FLT PR PVD3_falling 2.45 25 2.55 v
PVDA4_rising 2.7 2.75 2.8 Vv
PVD4_falling 2.6 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 — PDRO 1.58 1.62 1.66 Vv
BOR poyiapuyis POR1 2.05 21 215 v
PDR1 1.95 2 2.05 v
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EREIR
7S 2 %14 B/ME BRIE BAE By
POR2 2.25 2.3 2.35 \%
PDR2 2.15 2.2 2.25 \%
POR3 2.55 2.6 2.65 \
PDR3 2.45 25 2.55 \%
POR4 2.85 2.9 2.95 \%
PDR4 2.75 2.8 2.85 \%
Trstrempro® | A7 FFEEN [E] - 0.15 ms
1. HBEHRE, AEAFERRER.
434 NESFEHE
R 0 S HOR IR 24-451 th (1 PRBEIR T AIVoo B L LR TR -
R4THESEHE
’E ¥ %AF B/ME HLRE BRME BT
VREFINT WEZSEZHE 40 °C <Ta<+105C 1.164 1.20 1.236 \%
_ M N E SR R,
TS_vrefmt(l) ADCE‘]}T{ﬁé Hﬂ' ]‘Eﬂ - 5.1 10(2) us

1. BRSNS (R E ok N A 1 2 IR TE IR 2 .
2. HEHRIE, AEEAFEFINEA .
4.3.5 e B A

HLTHFE R Z S B R ML IR, RS HME RO TIERE. RERE. V05 MM fE. ™
R E . ARSI VORI B R . 7 AEAR % AL B DA ST ARG 45

R FEI TR, VE 44,
AT p g I BT AT SEAT RS R (K R AR R A, AR AE AT — A A AR
4.35.1 B KHIRHEFE

et kYOS R IF U

B TA VOB IEAE TR, JFEBES S RT L
WA IIINEER A TSRS, BRARREHI B .

W ARG A U 0] I 8] 3 28 3 Bt BEA8 AT 1 B PR 22 (0~32MHz I Jy 0146455 A 3], 32~64MHzIf y 1445
R, 64MHZz~96MHzI A2 A5 45 i, 96MHZz~108MHz I 934554 il ).«

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

B RN feouk = frok/4, freike = frelk/2.

RA-BMEA-IP LIS, SRRl R 4-4%5) tH A BRIV oo it L B R T A4S
R 4-8 BB TR RN, HRABABNARRE BT

VppBEXVss(TG 11 #K) »

HARIEO
5 Z f y
s n *f HeLe VDD=3.3V, Ta=105C st
B . 108MHz 13
e Q;Egﬁ*, {HFREAT Tz 95
BT
oo™ | i 36MHz o4 A
AR, S P BT 108MHz 9.6
HHMK 72MHz 7.4
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ikl FEIITE L X B X ERE 109 5 ERIEARKE

EREA
HAIEO
& A -
e % x4 fheLk VDD=3.3V, Ta= 105C L:<¥ V2
36MHz 5.2
PRI Bh, FEREAT 64MHz 6.0
o R | AN 32MHz 3.8 A
MIBERIERIR | pymmmt e, Sep T 64MHz 4.0
HHMK 32MHz 25
1. HEZEETHEERE, AEA PRI,
2. {ERang0fEi T (MR=1.1V) , Hfucik > SMHzIfliAEPLL.
3. FRanglBEX N (MR=10V) , ficik > 8MHzIHHfEPLL.
R 4-9 BRARAEN T 1O S0 B B R #E
HAEO
5B % f y
G # *H reLe Voo =33V, Ta= 105 A
B N 108MHz 8.9
ShTE, AERERTH o -
RN i 36MH 5.2
REEAR AR T z :
(2)
foo s [ 108MHz 57 A
SRR, MBTH o 50
A&
36MHz 4.0
PERE B, (EREFTA 64MHz 4.2
AR AL T Shis 32MHz 25
lop® o mA
RIBERIETRE | pyapmbsh, CPAFTY 64MHz 2.2
AN 32MHz 16
1. HZEETHERBIE, AL F.
2. fERang0fEF (MR=1.1V) , fucik > SMHzHf {FfEPLL
3. FERanglfilF (MR=1.0V) , 4fucik > 8MHzIfHAEPLL.
4.3.5.2 AL HIRIHFE
MCUKL T F ik 24
B A MIOG] AR T AL, R — ST E—VopBiVss(L 71 %) -
B A MAMEEAL T RAPIRAS,  BRIAESRR U o
W AR AR D7 ) T [R5 3 BT e 47 I S B AT (0~32MHzIN N0 S515 A , 32~64MHz I 1445
R, 64MHZz~96 MHz 245515 5 1], 96MHz~108MHzH 434445 & 1) -
B REREAIVoo i B HL R SRR 51 TR 4-4.
B RIS E (i : XS EOLIE W B I B AR 2 BT B) . 247 8 AM T : fecLki=fucLk/4,
frcLko=frcLk/2, fapccLk=fhcik/4 .
£ 4-10 BB T R HRHERE, BIECEABNREREPBT
HAREO
4B & 2 f - - fir
s x Gl Hen WREFTESE | KHFENR ®
e F 108MHz 115 8.4
@ I&ATHR T NAVAY ST
Ipp® g A 72MHz 8.4 6.3 mA
36MHz 5.3 4.3
Iop® P EB s 64MHz 5.9 3.7 mA
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ERREAKR
HAREW
% k f DA
M H At HeLe (TR M EHFTE SR L
AT U it
S 32MHz 3.3 2.3
1. BUERIETA=25°C. Voo=3.3VH RS 3.
2. {ERang0fEi T (MR=1.1V) , Hfucik > SMHzIflifEPLL.
3. FRanglBEX N (MR=1.0V) , ficik > 8MHzIHHfEPLL.
R 4-11 BERIRACT ML EY B IR T AR
HAEO
%5 % f - s ; A
5 x ol K TR RO | REFEAE |
B 108MHz 7.8 47
T NN T
Iop® R AR 72MHz 6.0 3.9 mA
36MHz 4.1 3.0
R 2 (1 N 64MHz 3.8 2.0
(4) A
Ioo 37 HL IR PYERES B 32MHz 23 14 mA
1. SAERTETA=25C. Vop=3.3VH RS,
2. MADCIHJE I 21800, 2mA(LMSPS)#it 4 HL it 11 #E 758 IR B, X B4 B R B 72 T J5 ADC (% B ADC_CTRL2.0NfY)
A 238,
3. fERang0EX T (MR=1.1V) , ificik > SMHzE i fEPLL.
4.,  fERanglBEF (MR=1.0V) , ficik > SMHzH i fEPLL.
4.3.5.3 {KIhFEBE R B IR EFE

Tz g AL T B AT
B ARSI AHER AL TR AR, JREREE— ST E-VopsiVss(TE 11 3K) -

B TSN T IR PRAS, BRAERE AT
F 4-12 EHAFEPUER T B S B s iR g 4R
HRIED
" B A Vop=33V | Vop=33v| BfL
Ta=25C | Ta=105C
| (FHLEEA2 (STOP2) | AMARMIRIEI #47T /5, RTCIZ4T, SRAM2{R 30 270)
POSTOPZ Iy ity sy ¥, FTEVORARE, ML E %A
R P ERCHR % a3 IS & 14T 3 1.6W 7.60
MR (STANDBY) R AN HRCIR G 4T 8, MALE [ TH K 150 750 HA
Ibp_sTANDBY . [ ' '
A R HL R S — s
fIGHE Py FBRCIR % 28 AU S T 10K, La® - 3
R IR A AIRTC ] ' '
1. HEEEETVHNEERLE, AEAEFPIER,
4.3.6 FMERET SRR TE
4.3.6.1 SN E BT 94 I (HSE)
FRPE HERESERAE S B AN BRI, AR B AL B R R A R A4 A
R 4-13 HEINFH P b ehestE (Bypass R
e B & B/ME B::RivL ] BAE By
fHse_ext FH P A1 I B AR O 1 8 32 MHz
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EREAR
#s B %1 B/ME HRE BAE AL
VHseH OSC_IN%it N\ 5| [ = HL P LU 0.8 Voo - Vbp
Vhsel | OSC_INAfIN 5] AU P R Vss - 0.3 Voo v
tw(HsE) OSC_IN = B f B[R] O 16 - -
tr(HsE) . R ns
¢ OSC_IN_EFF BT B F e [] D) - - 20
f(HSE)
DuCywsg) | 5=t 45 - 55 %
I OSC_IN%i N\ L Vss<VIN<VD - - H pA
1. HETHRIE, AR,
& 4-5 SRR B PR AR A P
Vhsen 90% AR )
Vhsee  10% S
t
tr(Hse) t(Hse) twrse) tw(rse)
THSE
frse_ext J_O‘SC_IN <1> .
external clock source
Eplpliph LI-I =
4.3.6.2 S ERRIE B8R (LSE)
FERA G RS EOR A H MG SR BRI AT, PRI IR RN B R R A 3R A4 25 A
R 4-14 fRES BRI P it ppRetE (Bypass B0
w5 S5 A B/ME HRE BXE =Wy
fLsE ext FH A s e AR O 0 32.768 1000 KHz
VLseH OSC32_INFir N\ 51 sy HL ST HLU 0.7 Voo - Vbp \Y,
VLsEL OSC32_IN#ir N\ 5 B 52 ~F H & Vss - 200 mv
tw(LsE) OSC32_INE B o e [a] () 450 - -
£ | OSCaZ_INEFFE F W 1) : : 50 "
f(LSE)
DuCy(sg) gl 30 - 70 %
IL 0SC32_INffI N\ I Hi 7t Vss< Vin < Voo - - H A
1. HEBHRIE, AEAEFEH IR
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EREAR
& 4-6 SRR BT SR AT A P
ViseH  90%
Vise 10% _ J -
trLse— — trLse) >itw(LsE) tw(Lse)
Tise
f h
external clock source LSE_ext OSC32—I N
JuUuLe

A5 P — A A A i B T RS 7 A B R S B

e TR AN RN Bk (HSE) T LA — 1> 4~32MHz ) fil A/ B B VIR 2 F R 1R 57 4™ A o AR v ey Y 1455 R A
BT R P A SR SN TT AR, B SR SRV R RS IR o RN, RS AN G R A 2
SR REHEET AR A A S, DA N SR RS B (RS E I TR . AR AR AR TR S B (i

oo HRRES), WAL P (o BRI 5 R AR B TR R B0 T 69
% 4-15 HSE 4~32MHz $R 33445 0@

a2 2 %1 B/ME | BAME | &KE LA
foscn | TRGAIFE 4 8 32 MHz
Re s GEN 160 KQ
] Vob = 3.3V, VIN = Vss
12 HSEIX ) FE it 30 pFﬁﬁk‘ 15 mA
Om Pk A s 3 =R - 10 mA/N
tsuse)® | JE BHINTE (8M 1) VopseFa e K 3 ms

1 IR RURFES B R M B RS G R 45

2. HBCHRIE, AR PR
3. tsumse)e A BN A], S ANERPHAE REHSETT 46, B 215 2158 E FI8MHZYR & X BUN 8] o X ANHUELR A — MARTER) S ki

Pt LR E],

1. RexrBUEHRARFEIGE . SRE AR5 2615

B AT BE LA A3 7 AN R TR AR AL B

Bl 4-7 £ 8MHz & & i JL 84 82

Resonator with

integrated capacitor

cL®
ﬂ- —_— : 0SC_IN
| 8MHz <R Gain
I Resonstor :: i
C:@T T Re® 0SC_ouT

control

E fhse

2. XTCuMCra, HBAEMILIIHEN PIAAS, JREFERT & BRI B0 R S . JEH CLNCLEAMFERZEL. Mk

ERE G AR EESBENCLUMCLI BB A4S H . ERCLUMCLE, RNEREPCBHIMCUS| I HZ .

A5 —A d A W B T R AR AR KR S R e
AR S RIS B (LSE) AT LA I — 132,76 8KHZ ) it A/ i e 1 R 2 AL R 4IR 7 2 7 2 o AR v s H 15 22
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BT HIERA-16 1 51 i ML R AN e a1, I SR SRR VPSS U Z5 R . AERL A, IR AR AN TR A
U AT REMFEIT IR a5 1 51 A, DI/ INRY H 2R SORN S Sl AR E N F] o A S0 R AR TS IR 45 (X TR AE S B (5
B, KEIEAE), TR A TR (I B 3 A R A 0 FRAT T B A TC YR A AR)
IR X TCuMCL, EWRE EIH AT B HPREFT G ZR A R it e a5 . A HCuACLAE
FHIFAZE . e )3 I8 7 LAC L FIC L Y T 6 47 I LB I Z 4
ﬁ%@@g‘(”-ﬂ Tﬁlfﬁ‘ CL=CuL xCp / (CLl + CLZ) + Cstray’ #_Q\‘:’?bcstray/% ?/ifﬂﬁﬁ@ﬁfﬁPCBﬁﬂjéPCBfﬁi’éﬁ
HE

flt: LR TR CL=6pF IR 43 HF H.Caray=2pF, WCL1=C1,=8pF.
% 4-16 LSE $R¥% BIFHE (fLse=32.768KkHZ) D @ 9 ©)

www.nationstech.com

=) 23 %4 B/ME HAE BARE L 174
Re S LR - 5 - MQ

Om IR & 1S 3 - 15 - LAV
tsu(se)® J& Bl (] \Vopse Fa g 1 - 2 - S

1 W8 RE, AR P,
2. WBRARTNEIEEFIE

3. tsuwserE BN IE], R M RELSETT A&, B 19 BIA8 R #9382, 768K HZ AR % 1K B 18] o XM HUE R AE — MR vER)
RS IRas EIERAS R, e AT RE DA A I R AN R T AL AR

4, ESFELSEMIRLAIEE .
5. CNMESE TEREM, SR TIER, AR BN .
& 4-8 {#F 32.768KHz sk S B R A

MCU
Low-power J
Control Amp
Re
VA
IN | . ouT
L L
{0
Xtal
Cu I I Cro

4.3.7 NI PP IR
T 2 AR 2 MOl P P50 R R rh R TR 2 A R A-AA S A B A 3
4.3.7.1 ZENIB(MSI)RCHRZ %%

£ 4-17 MSI IR H/FrEO

el S8 M B/ME BAUE BAE | B
Range 0 - 100 - KHz
Range 1 " - 200 - KHz
fwisi Range 2 it ﬁ/\%iﬁil\iszlﬁfﬁ ;fﬁ;lw - - 400 - KHz
Range 3 - 800 - KHz
Range 4 - 1 - MHz
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BERREAKR
i e %A B/ME HRAE BAHE | Bfr
Range 5 - 2 - MHz
Range 6 3.96™ 4® 4.1® | MHz
+10
Atvemp (MSI) @ "\j/';s;g%%ﬁﬁi%/ﬂ TA=01085C i ﬂ:ﬁgipggw i %
e Ta=-4010 105 T - 13%0@100k - %
MSI 3E 3 S 4 R 75 Range 0, V=1.8Vop % 3.6V - 05/-15 - %
Avop(MSI) @ . N
it Voo (2% 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(MS1)® MSI $  #5 AT PR 8] 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 - 12 - uA
Range 2 /400k - 1.8 - uA
Ioo(MSI) @ | MSI % 2 ohi#E Range 3 /800k - 3.2 - uA
Range 4 /1M - 6 - uA
Range 5 /2M - 9 - UA
Range 6 /4M - 16 - uA

1. VDD=3.3V,TA=-40~105C, [GIEHEUH.

2. XMmZETEHE R A S IR ZE .
3. BEITRIE, AFEAFE K.
4.  ZidReflow/F SRR, RKIEEEL52.0%.
4.3.7.2 FIEATB(HS)RCHR G 2%
% 4-18 HS| 153 RHGH00
e ¥ %AF BAME | HBME | BKME | B
fus | B Voo=3.3V, Ta=25C, Kilfif5 15.84® | 16® | 16.16® | MHz
Voo=3.3V, Ta = -40~105°C,
e 25 ] 25
ACChsi | HSIHE % % s i ?D%D;gjg Ta =-10-85%C, 5@ ] 1.0 %
%Déjig Taz 0710, 1.2 - 0.7¢
(L / X135
tsusy | HSIHRZ 2% )3 Bl (] - - - 5.0 us
- 800 1000
lopsy | HSIHR G % Dh#E - pA

- 135@ 1604

1. Vop=3.3V, Ta=-40~105°C, REIE4S5IaaH .

2. HBCHRIE, AEAEF PR

3. ZHReflowm FE SAFEER, RKNEBIELIN+1.6%.
4. JEMTFRR PR LA FIRRAS o

5. @M TR ATAIRRAS
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4.3.7.3 KEATB(LSI)RCIRE 2%

2 4-19 LS| R 845 )

www.nationstech.com

#s ZH A B/ME WAME | BKRE BAhr
25°C 1 #E, Vob =3.3V 38 40 42 KHz
fLsi@ S AR Vpop=18V1t03.6V
o 4o~ 105 30 40 60 KHz
tsusn@ | LSIHR 2% J2 Bh i 8] - - 40 80 us
loowsy@ | LSIR 2 ThiE - 0.12 HA

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

4.3.8 MR ThFEAR X e R 1 B 1]

RA-2051 1 A I 8] 52 4E —NBMHZIKIHS I RCHR 7 s (1 M B Bl B A5 21 o noieJB A8 FH 00 P A4 =24 AT )

PR E -

B STOP2a{STANDBY#: B ¥ ZRCHR &%

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

FITA B 1] 2 A5 P PS8R P A vl P TR A 5 R 4-4 1) 5 AR DI 15 3

R 4-20 fRIHFER I AL RERT ]

5 S HAE AL
twusLeep() M SLEEPAR 2 1 fi 10 HCLK®
twusLeep® M Low-Power SLEEP#5 2 i i 10 HCLK®
twuLPrRUN() M Low-Power RUNE 2 M fif 55 us®@
twusTop2(t) N STOP275 2,1t fiF 12

2
twustoey®  |ASTANDBY KL i 50 us®
1. PSRRI e B S AR B P AR P — K R 4
2. MSI=4MHzI SR Me BN ). G RMSITE MRS (o, R BRI () 2 384 o
4.3.9 PLL4:
F4-215 H (S HU i AR AL B L TR 75 & R 4-41 2 15 31
F 4-21 PLL it
BAE
3= e 3
s % B/ME wHE | BkEe | P
; PLL PFD# \ B £1@ 4 8 32 MHz
P PLL R B A L 40 50 60 %
fore our | PLL #rHi i £h@ 32 108 MHz
tiock | PLL Ready fa7~f5 5%t [5]® 150 us
Jitter RMS cycle-to-cycle jitter @108MHz(1) - 6 ps
Ipll Operating Current of PLL @108MHz VCO frequency(®) 448 UA

1 HZGEWEEEREE, AEE PR,
2. WEESMHIEFMMICE RE, AARYEPLLA A B2 A 45 oL _outhh T SO VG A -
3. HEHRIE, AFEA AR,

54 /84

ARt H R AR Nations Technologies Inc.

Hihlk: BRI R X R X E IR 109 S ERFBAKE
B if: +86-755-86309900 % F: +86-755-86169100

lR4%: info@nationstech.com ME%i: 518057



Nation &

www.nationstech.com

ERRAR
4.3.10 FLASHT - fis 234514
BRAEREAIULE, T A RS HORET A = -40~105°C13 2.
R 4-22 WAV
s ¥ % BMEY | BRAEO | RKREO] B
tprog | 320LMIZWFERA] Ta=-40~105C . 100 . us
terASE UK 719 BR I [A] Ta=-40~1057C - 2 20 ms
tue B HERRI IA) Ta=-40~105C B} 100 ms
B, fuck = 108MHz,
34N FEFE 1, Voo = 3.3V ] ] 342 mA
B, freLk = 108MHz, i ) 6.5
Iop HLF LR Vop = 3.3V ' mA
BEEFEAR R, fuck = 108MHz, ) 45
Vop = 3.3V ' mA
f /7 IE RS, Voo = 3.3~3.6V - - 0.035 wA
Vprog | ZFEHBE 1.8 - 3.6 Vv
1. HETHRIE, AEA RN,
R 4-23 N AR5 A BUE (R AR
ine) 2 & B/MEO Bhr
Nenp Hiw(E: ESRH) Ta =-40~105<T(RZNT) 100 Keycle
10 keycle® at Ta=85T 30
tReT Hodfe ORA7 IR 10 keycle® at Ta=105<T 20 Years
10 keycle® at Ta=125<T 10
1. WA RS ROE, AEA .
2. (EEANREVCE N HEATIEER

4.3.11 4% H KE (RS BURHE)
HEF SRR ESD, LU), 8 IR AR 7, R R 440 R T DA b 2 1 Fl A e 77 T £

PEfE.
B/ L (ESD)

L SCHR (— A 1E A ko AR i TR) B — FD e e — AN S k) it in 2 B B RE S O B 51IEE, HORN S B
HYR S IEL (3x (n+1) ANHEIESIED Ao ANERST A& MIL-STD-883K Method 3015.9/ESDA/JEDEC JS -002-

2018F5ifE
& 4-24 ESD #5 B KM
"5 B %M RAE | BAEO E: Vv
» Ta=+25 <,
Vesowew | sttt IE (A1) 1 -MIL-STD-883K Method 30159 | ° 4000
» . Ta=+25 <, v
Veso(com | IR (75 L 4 BEEY) # 5 ESDA/JEDEC JS -002-2018 I 1000
1. HZEAETEERE, AL,
YR
AT VMR BITERE, TFEAE6NFE M L T2 BN ER S AR B K
B NS, SR AE R A
B R T ARTECE /05| I EE N
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ERRAR
AN FF £ JEDECTSESE ik i I A Bib v o

R 4-25 ES G
e 2% L Bk
‘ Ta® = +85 T, #F&IJEDECTSE ,
LU R — I 2A
Ta® =+25 T, £7#JIEDECTSE

1. EH TR FRR LS PIRRAS o

2. EHTFRZATHIRA.

4.3.12 1/O%s O K¢tk

TSN et

WA MBI, R SRR B B R A-A 0 A I RSB . A (K103 452 HE A CMOSRITTL.,
£ 4-26 1/0 FASEE

e e 1 B/ME s | BOKE | sy
ViL FNKH T R - Vss - 0.8
— TTLw
Vin LD VAT 2 - Vb v
ViL WGP - Vss - 0.35VoD
- CMOSi 1
Vin LD VAT 0.65Vpp - Vb
Vhys it 25 ARl 2% P R AR i (D) ©) - 0.1 -
. R . Vop=3.3V/2.5V 0.2 - - \%
Vhys it 25 AR 2 B AR i (D) ©)
Vop=1.8V 0.1 Vop -
. Vpp = Maximum
AN 7252) " R -
li BT Veap = 08Vrap = Vbp ! 1 HA
Vop=0, Vpap =3.63V
||kg fail-safe %ﬁ)\{% Eﬂfﬁ(@ EZ -1 - +1 ].LA
VDD <Vpap
Vob = 3.3V, Vin = Vss 90 - 170(190()
Reu 559 BRI @ Vop =25V, Vin = Vss 95 - 310
Vpp = 1.8V, Vin = Vss 135 - 500 KO
Vob = 3.3V, Vin = Vob 75(90() - 235(200M)
Rep TN PSR BE® Vb = 2.5V, ViNn = Vop 85 - 315
Vop = 1.8V, Vin = Vb 120 - 495
Cio 1/O5] B HL 2% - - 5 - pF

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

U SRAEAR AR 5] G S e EAL I, TR R U P R v T K M

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

AR i AL B B — A AT R I PMOS/NMOS S HE .

3 FFRR R A IR AR A «

T8 T RRRCZ AT A RAR o

BT RRRFRRLS IR A

Fi A 1103 I #2 CMOSFITTLAEA (A FHHATACE), EAIRFFEE & T 28 FICMOS L Z B TTLS 4
® T Vik:

WHRVDD A T[1.8V~3.08V]; #FHCMOSKH A ETTL.

56 /84 ARt H R AR Nations Technologies Inc.
Hihlk: BRI R X R X E IR 109 S ERFBAKE
B if: +86-755-86309900 % F: +86-755-86169100
lR4%: info@nationstech.com ME%i: 518057

N o oo~ woN



Nation &
ERREAR v
WIRVDDZNT[3.08V~3.60V]; i HTTLAME(HAL A CMOS.

® XITVi:

WIRVDDZAF[1.8V~2.28V]; {FHATTLRHEHEA ECMOS.
WIRVDDZAF[2.28V~3.60V]; {#HCMOSEHEHAETTL.

ity Kl HLIAL

GPI1O G FH % N\ i oy 1) ] AR IR 8l HH 22 15 +/-12mA HL T .

Rk

www.nationstech.com

KR 0B, 224-28%1 Hi 192 5502 48 FH IR 55 15 B ROV oo it FL FEL R 15 & R A-A & AEN B8 3. BTE 1105
H#B2 M 2CMOSHITTLHY .

R 4-27 HrH KB RE 1 RR
. 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 .
£ 4-28 ¥ A R R
»”e 2¥ %M B/ ME BAE | BAr
Vpop=3.3V,
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
Vopb=3.3V, 24 v
loh® = -2mA, -4mA, -8mA, and -12mA : po
. Vob=25V
@ AL e ST '
Von LETL lon® = -1.5mA, -3mA, -7mA, and -11mA 2 Voo
Vop =18V, *
Ioh® = -1.2mA, -2.5mA, -5mA, and -7.5mA 0.8* Voo Voo

Lo S MRS B ol AR 2 G 2 4-2 P R O A 0 B KU AR, RIS Lo f i AP 1O RAVRII 22 Al D) AN RE A Dvss o
2. AR T Lo M AUG £ AR AR A-2 v 45 Y B LA S K BUEAEL, TR o A1 R (I A5 /ORI 2 ) AS R L Tvop o

3. SEBRENZhAE

L.3R4-27,

NS A TR
i NN H AT R MR ) S SCRTEUMELTE 1 4-9F1 K 4-2945 HY .
BRI, 4-29%1 H KIS BUR 8 A S5 R ANt B o TR 757 & e 4-4 0 S R A5 21

R 4-29 BN H R WO
GOSN | g e bt BME | BOKME | R
CL =5pF, Vop = 3.3V 75
Frnax(ioyout B KARO CL = 5pF, Vop = 2.5V 50 MHz
(2mA) CL = 5pF, Vpp = 1.8V 30
— o AT CL =5pF, Vbp = 3.3V 3.66 s
(Ato pad) CL = 5pF, Vpp = 2.5V 4.72
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EIREA

GPIOx_DS.DSy[1:0 \
g O e K 4t BME | EOKE | M
CL =5pF, Vbp = 1.8V - 7.12
CL =50fF, Vpp = 2.97V,
. PN Voopo = 0.81V ) 1 ns
(1oin (padtoY) | Input characteristics at 1.8V '
and 2.5V are derated
CL = 10pF, Vop = 3.3V 90
frnaxO)out BAH%E CL = 10pF, Viop = 2.5V ; 60 MHz
CL = 10pF, Vop = 1.8V 40
10 N CL = 10pF, Vop = 3.3V 35
) FIE B
t = = -
(4mA) (10jout (A to pad) Cu = 10pF, Voo = 2.5V 45
CL = 10pF, Vop = 1.8V 6.74 ns
CL =50fF, Vpp = 2.97V,
. B N ZER Voop = 0.81V i 12
(1oyn (pad to ) Input characteristics at 1.8V '
and 2.5V are derated
CL = 20pF, Voo = 3.3V 75
fmax(0)out KA CL = 20pF, Voo = 2.5V - 50 MHz
CL = 20pF, Voo = 1.8V 30
oL CL = 20pF, Voo = 3.3V 3.42
i AE B
t = = -
(8mA) (10)out (Ao pad) Cu = 20pF, Vop = 2.5V 473
CL =20pF, Voo =1.8V 6.53 ns
CL =50fF, Vop = 2.97V,
. B N ZERS Voop = 0.81V ) 12
oy (pad to Y) Input characteristics at 1.8V '
and 2.5V are derated
CL = 30pF, Vop = 3.3V - 75
fmalx(IO)out Eﬁﬁim%(z) CL= 30pF, Vpp = 2.5V - 50 MHz
CL = 30pF, Vop = 1.8V - 30
" CL = 30pF, Vob = 3.3V - 3.34
A1 HA SE IS — _
(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,
) B N JE RS Voop = 0.81V
t(IO)m - 1.2

(pad to Y) Input characteristics at 1.8V
and 2.5V are derated

1. 1O MK e 77 7T LUl GPIOX_DS.DSy[1:0]AC & « 2 W.N32L43xH )7 T A HGPIO [N X3 e /7 iC & 77 A7 2% [ 15t
18

2. WRIIRLEEL-9FE X,
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Bl 4-9 i N\ Hi ST AR I 52 3L

90|% 10%
I I

EXTERNAL OUTPUT on
CL

traopout |

I
I
I
I
I
I
I

A tr(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 b, Reu(Z MK4-26). BRARRFHIVEN, K4-3051 H 19202 8 FIA SR AN
HUR AT & R A-A R EAR 2.

2 4-30 NRST 3| jiiget4:
i S &AF B/ME LRI BAE | 8
Vop=3.3V Vss 0.8
\Y/ @ | NRSTHINAKHEFHE
ILNRSD) " Voo =18V Vss 0.3*Vop Y
o Vop =33V 2 Voo
Vingrsn® | NRSTHIA =y HL P HL
Vob=18V 0.7*Vop Vbbp
Vob=3.3V 200 mV
\Y/ NRSTJitE 25 435 firh & 2% T IR W
PYSNRST) Ref R 38 L AR A Voo = 1.8V 0.1*Vop v
Reu 59 R SR BH®A Vob =3.3V 40 50 60 KQ
Venrst)® NRST4i A JE 3 ik 100 ns
Vienrsn)® | NRSTH A B 9% ikl 300 ns

1 BBHRE, AEAEF PR,
2. bR EBER BN EIE ) E B A AN AT IO IPMOSEE L. 3XMPMON/NMOST 1) HLBEAR /N (£ 15 10%) -

B 4-10 B NRST 5 R
VDD
External reset circuit® Reu
@
[————— NRST ) Internal reset
| | n b— Filter
| |
| |
| | 1uF
| |
|

1 BAMZER TRk aER .
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ERRAR
2. HFUAURIENRST S| B AL REIS (K T2 4-30H 51 H BB K Vienrs BA T, R IIMCUANBETR RIS AL

4.3.14 TIMER B AF | 1%t

F#4-31, £4-32. F£4-33FHSE BRI RIIE.

A RN IRe sl B LR NSk, AN B PWME )RR ETERS, S LT,
% 4-31 TIM1/8 45

N

#s e 20 A B/ME BAE BAhr
. SN 1 - t
tres(TIM) IHEHTJ‘%E%?@#HTJ‘IE,I TIeLK
fTIMCLK = 108MHz 9.259 - ns
N 0 f 12 MHz
fexr CHLE CHAR) 52 i 83 S B A% TS
fTIMCLK = 108MHz 0 54 MHz
Restim TE B 38 o R - 16 bits
¢ MIEFE T IR ERET, 1647 T EES I B 1 65536 trimeLk
COUNTER 134 ~
IE: frimeLk = 108MHz 0.009259 606.814815 us
. - 65536x65536 t
tmax count  [ERK A RERITTEL TMELE
fTIMCLK: 108MHz - 39.768 S

R 4-32 TIM2/3/4/5/6/7/9 4§4E

"5 S &AM+ B/ ME BXE L::iv
NN 1 - t
tres(Tim) T8 I 2% 43 W R TIVELK
fTIMCLK= 54MHz 18.519 - ns
N 0 f /2 MHz
fexr CH1ZE CHAF 2 i 48 41 30 e 1% Lt
frimeLk = 54MHz 0 27 MHz
Restim RENE T T - 16 bits
i ECpriE s A R e I LY s e i N 1 65536 trimeLk
COUNTER = —
B! frimeLk = 54MHz 0.0185185 1213.62963 s
L - 65536x65536 t
twax_count  [BCAATRERITEEL T
frimcLk = 54MHz - 79.536 S

# 4-33 LPTIMER #Fi

i e =il % B/ME BXME LA
. TN 1 - t
tres(LPTIM) E I 8% FFEIN (8] - Py o LPTIMCLK
LPTIMCLK = . - ns
N 0 27 MHz
fexr IN2FIOUT ) & I 45 A M i e AT % ; poy 5 - o
LPTIMCLK = z
ResLpTIM TE I 850 HER - 16 bits
teoUNTER PR T NIRRT, 1647 T A I 1 65536 t P TiveLK
IEE flpmiMeLk = 27MHzZ 0.037037 2427.25926 us
- t
tmax_count BRI BERTTHEL 65536x65536 LPTIMCLK
) fiemimeLk = 27MHz - 159.073 S

R 4-34 \WDG B RRE/MTEE S (LSI = 40kHz)

=) 1) . =) (1) .
B4 | IwpG_PREDIV.PD[2:0] | WME 'WDG;FBE'-V-RE'-[“-O] BAE 'WD:GO_XF;EIEV-REL[H-O] e
14 000 0.1 409.6
/8 001 0.2 819.2
ms

/16 010 0.4 1638.4
/32 011 0.8 3276.8
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EREAK
(Y] . @) .
B4 | IWDG_PREDIV.PD[2:0] B/ME IWDG_:Fi)ELV.REL[ll.O] RRHE |WDZGO_XRFE|EV.REL[11.0] By
164 100 16 6553.6
/128 101 3.2 13107.2
1256 11x 6.4 26214.4
1. BHWHHRIE, R4 L.
£ 4-35 WWDG s RAIs/ MR AL A (APB1 PCLK1 = 27MHz)
Fisgi | WWDG_CFG.TIMERB | H/MEOWWDG_CFG.W[13:0] = | BKEOWWDG_CFGWII:0]= | 4
[2:0] 0x3F Ox3FFF
1 00 0.152 9.71
2 01 0.303 19.42
ms
3 10 0.607 38.84
/4 11 1.214 77.67

1. HBEHRIE, AEA RN,
4.3.15 PCEDO R

BR ARSI, 224-3651 B HUR MR R, foouia T FIV oo i HLFE 7 2 6 4-410 S 1R TR 551
N32LA3X7 it (19 RCH 1 bR ERCIBE ML, AT I FIRM): SDARISCLA &« B FFIR IS I, 4R E A

T I, £ 5] H AV oo 2 [B FIPMOSE#ER M, (EAIRAAE.

12CH RS T384-36, A7 R4 A\ f th = I DO RE 51 II(SDARISCL) FIRFIE ENG . 2 LY.

£ 4-36 12C 0%

FRHERBER O PoEER O P+ RO
e BH - B
BN | BK B/ BK =% BK

fscL 12C B O 0.0 100 0 400 0 1000 KHz
th(sTa) FF U 26 A ORI (8] 4.0 0.6 - 0.26 us
twscL SCL e 4R Fisf 1] 4.7 1.3 - 0.5 us
twscLH) SCL 4 i ] 4.0 0.6 - 0.26 us
tsu(sTa) 5T R S A LB ] 47 - 0.6 - 0.26 - us
th(spa) SDA ¥z PR [a] - 3.4 - 0.9 - 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 Al SCL it 1] - 300 | 20+01Cb | 300 120 ns
f(SCL)
tsusTo) 1% 15 2t 3 ST 1) (] 4.0 0.6 - 0.26 us
{E 1L 2 I a6 R

tw(sTo:STA) I\E% (8.2 %5 ) " 4.7 13 - 0.5 us
Cb R BB 1K - 400 - 400 100 pf
tuspaA) B Rt ] - 3.45 - 0.9 0.45 us
bv (ack) IS RN 1) - 3.45 - 0.9 0.45 us

1. HEHHRE, REAHER.
2. RIERRERRI2CH R AR, fecuki bR T2MHz, AiA BIPGHE R RN 2CH) B R, froLki K T4MHz,
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BRI
A 4-11 12C BT TR T AP & B kO
VDD VDD
4.7KQ® TKQ®

4. 7KQ 10000
1°C Bus SDA
SCL

100Q®

Repeated start condition

Start conditon /

SDA — > Start condition
/ . \ / \:/
— —p—i— t oy P 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)—>; it— —p-——1fsck) - -

1. & S&BEECMOSH A 0.3Vopfl0.7Vop.

2. L BH RS S T 12CE FL

3. ABELE B T S BR A, T DR AT, (S SR,
4.3.16 SPI/12S$E O 4%

BRI VERT, 34-3751 i KISPIZ # M1 324-3851 L K IZS S HUR M AR IR BE , fecuodMZ AV oo fi i FE IS AT
B RA-AR RN EATH

A b N 2 Thfg 51 BI(SPIFFINSS. SCLK. MOSI. MISO, 12SfJWS. CLK. SD)fH: IV, 2 W17,
& 4-37 SPI $5E@

w5 S5 %4 B/ME BXE B
fscLk B - 27 n
0 3% MHZ
1tysck) SPIR B N5 - 27
t . o
toas | SPIMERLTMRIFRERT | Sibs C = 30pF - 8 ns
DuCy(SCK) | SPIMK A4 525 L SPIMAR 45 55 %
tou(nss) @ NSS 7 i [ AR 4tpcLk - ns
thnss)® NSSTREEHT [H] M 2trcLk - ns
tw ) L ‘ .
t (SCLKH)(l) SCLK 5 A [t Bst [a] FEA trcLk trcLk + 2 ns
W(SCLKL)
SPI1 6.2
tsugm )@ FAER e . s
EAEE DN = VA e
¢ o o SPI1 6.3
e SPI2
thoun® BTN S ST F A 5 - ns
62 /84 ARt H R AR Nations Technologies Inc.

Hihlk: BRI R X R X E IR 109 S ERFBAKE
H1%: +86-755-86309900 (£ H: +86-755-86169100
lR4%: info@nationstech.com ME%i: 518057



NQtion v:« www.nationstech.com
ERER
w5 S %4 B/ME BAE (B
thesn® MAR 5.2 -
ta(so) M KA 5 1] I ] M, feoLk = 20MHz 0 Btecik | ns
taisso) @ YR 2 1B TR A 2 10 ns
tusop® R (I 2 SPIL : 20
V(SO) . o i TG (1F BEILIE 2 )m) P12 - 7
i v A A0 ) Y - - ns
tvmoy® FERA(FEREILIEZG)
SPI2 - 4
thiso)® . \ M (EREILIE 2 J5) 6.2 - "
@ | AR BRI TR R AT 2 R) 1 i
FHTHRAIE, ASTEAE =il
e/ IME R 7R IR Sh T 155/ ], S5 K AE R IE B3RS 250 1 f KR 1]
e/ IME FRIR IR P H R SR /NS TR, e KA R R B 26 B T v BELAS () B K ]
4-12 SPI B} E-MEFRA CLKPHA=0
CLKPHA=0
NSSi
input \ , ):
: tunss) | te(scLk) N /7 5 thnss) J:
€ t Xi ] % g
CLKPOL=0 I Y tw(scLkH) | I ! | :
It | ' T
I | w(SCLKL) | Il
| | ™ : X I
CLKPOL=1 : ! ' |
[
|

& |
I |
taso) I 't, t I
(SO), I Thso) TiscLk)
le—>, fe—>] He

. : | Lais(so)
. I : I ' ! ) tiscLk) |
MISO output 4< | : MSB out ><j Bit 6~1 out// LSB out >7
[l
tsusiy | !
>, | ,
T
MOSI input M I MSBin !r>< Bit6~1ir// >< LSBin XZHHHHHHH
I
le thesn »l
]
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EREAR
B 4-13 SPI I3 Bl - EAT CLKPHA=1()
CLKPHA=1

NSS input \ /, /I

: tunss) 1< il g ” | I:MJ i

| I |
CLKPOL=0 | ! I l

| | bwsckry | | | I I

I I twscrky I I hy I

| e | I A |
CLKPOL=1 : \—/—\—mtr(SCLK) : i

I taso) b It L I tyscLky | [dis(SO)

I Lusoy! hsQy !—k—
| : ) //// \ |
MISO output >< : : MSB out ><i Bit 6~1 out >< LSB out >—
tusy 1ty
> /
7

wostiwat I[NNI wsein X eeen™ X s X

1. WEAREACMOSHF: 0.3VopHl0.7Vop.
B 4-14 SPI B E-FAEO
NSS input ///
| te(scLy |
< > I
CLKPHA=0 : !
CLKPOL=0 | ' |
I I [ ! [
I I [ : [
CLKPHA=0 : ' | !
CLKPOL=1 : | : !
| | | : I
I l [ | W
CLKPHA=1 ' | !
CLKPOL=0 : : : : |
| | | : I
I I | |l
CLKPHA=1 | | | e
CLKPOL=1 | ! | et
T | ! | twsokm | : u{LSCLK)
> ! :‘ twscikn | , | '
MISO input //////////// : MSB in : E>< /Bit6~1in : >< LSB in X?HHHHH
——+— !
thovyy | , :
[ // .
MOSI output >< MSBout | >G Bit 6~1 out : E>< LSB out ><
|
> o>
tymo) thvo)
1. MEAKEECMOSH: 0.3VopHl0.7Vop.
£ 4-38 1S #5110
e ¥ P 353 B/ME | BKME | B
DUCY(SCK) | j2spsféh 525 L, 12S IAE 30 70 %
fCLK I*ﬁﬁ(?)z blt) - 64*':5(3) MHz
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ERER
#s e 20 %M BME | BAE | B
ek L MAET(32 bit) - 64*Fs®
treLk) 2SI TR AT BRI | S CL = 50pF - 8
1251 5.3 -
tyewsy @ WS B [a] FHEA
1252 -
thows)® WSTREET 8] EXX 5N -
tuwy @ | WSEL LB b 1251 > :
1252 5 -
bowo® | WSIRESH Mgt 1251 ! :
1252 3.6 -
e | R S #at, frotk = 16MHz, #5471 48kHz 3125 i
twcLky® 345 -
tsu(sp_wr ) s 1251 o5 -
- SR A 1252 > :
tsuisp_sr)® A 1251 25 - ns
2 1252 25 -
1251 44 -
thso_mr )@ e b EHEUEE 1252 52 i
thso_sr)P@ A 1251 45 -
- 1252 5.2 -
\ 1251 - 22
tusp_smW@ | FdE A R A ML (RELIR 2 J5) 1257 - -
1251 4 -
thsp_sm® Bt ORI (8] MR EZR (T REILIR 2 R) 1257 2 -
1251 - 5.6
tuso_mm D@ | B R H A R TE] EREHBE LT E) 1257 - 15
thso_wmm® | FdE PR TE] FRARRELIFZE) 0.5 -

B THRAIE, AR = Hiil
RS T fecik. 140, 0 fecLk=16MHz,
BFICRFEINR

N TecLk=1/fecLk=125nS

B 4-15 12 PRI P B (KA B8

|

tecLiy

»l

|/ |
| I I I

| | |
CLKPOL=1 —\—/—\—/—\—M
| |
| tweLkh) : twerky | : : thws)
——e——— | =
. | |
WS input \ | |
| |
' T I : tysn_s /’/ : thisp_s7)
tsuews) > | < V(, ST >
} | /£ | -
SD transmit >< Last bit transmit® >< :MSB transmit >< //Biitn transmit >< tkss;r?wlitt
tsu(ISQSR)I thsp_sR) \
! ' 7 Lastbit
SD receive >< Last bit receive® >< MSB receive >< / Bit n receive >< reacseivle
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EREAR
1. & A EECMOSHF: 0.3Vopfl0.7Vob.
2. B —FEATMBARA AR TR — N AT XA B AR R A AU
B 4-16 12 AT 7 B (KFREEO®
| tecLk) | tick) ey
< > He——
CLKPOL=0 I I 4 !

I
I I
: I : I I
CLKPOL=1

|
I ows ' [ [ I oo
k_(:li i twicLkH) ' twicLky) i : : ith( s)
WS input | | | [
| | : tv(SDiMT) //// : th(SDiMT)
: I ' | / <_>:
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. WEASBEACMOSHF: 0.3Vop#0.7Vop.
2. WAL R IEME . TR — T AT XA R ARAL ) R AU
4.3.17 USBE: O 55t
# 4-39 USB Ja 3hHt A
w5 S| BAfE =Wy
tstarTur® USBUk & %% J& 2l I} TR) 1 us
1. HEHHRIE, AEAFEHFR.
% 4-40 USB Btk
i) BH %1t | g ® | mxm” | #&
LN
Vobp USBL/EH L@ 3.0 3.6 \V;
Voi ZE RN RIS | (USBDPHIUSBDM) 0.2
Veu® | 24 I 147 VDIYE 0.8 25 v
Vse® A wi U B 13 2.0
i LT
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. BT BRI SRS T B um i Hh 2k
2. USBIfEHJEN3.0~3.6V, LIHFAEUSB2.04H M.
3. N32L43xZRF7 Fh7E2.7VIN BT LURAIE IE AR FUSBII g, T AS A2 FA1%.2.7-3.0V He JE 5 [ P9 A Fl A0
4, AN ERIE, AR,
5.  RUEERFIUSBIRE#S 7% .
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BERRIR
B 4-17 USB I 7. & MBS 5 B L AR T BRI R
Differential data line Intersection
B b [ S
Vss +H ﬂ
S>He PHE
tf t,
£ 4-41 £ USB /S
7 B M gnE” | Brer® | BA

tr TR @) CL < 50pF 4 20 ns
tr T S [R] @) CL < 50pF 4 20 ns
tm AR B A E DT AD tr/ tr 90 111.1 %

1 W8k RiE, AR P,

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

RS BE

4.3.18 ¥4 8% RBP4 (CAN) B O e
A b N TRE 51 I(CAN_TXHICAN_RX) URF I ERE, 20175,
4.3.19 1207 B % ¥ A3 (ADC) B S SH
BRAERFAIEI, RA-420 S BRI & R 4-AR SRR B L fucuc R ATV ppa it H 5 I 5645 31
TR WA LA T— KA

Z JUSBIITEZE T (2.0/) -

M

% 4-42 ADC it
i) 24 %4 B/ME HRME | BAME | BAL
Voba At H LR i SMTS % Bk 1.8 36 \%
VRer+ ES%E % 1.8 Vbpa \Y,
fanc ADCH] £ 4% 72 MHz
3 3 2 12-bit 0.01 5.14 MHz
£ [ f:#zlomt 0.012 6 MHz
2R 8-bit 0.014 7.2 MHz
43 R 6-bit 0.0175 9 MHz
VAN T L TR @) O(E;gg\igp VRer+ \V/
Rapc® | RFEIFICHIH (LSS bE - 0.2 KQ
Raoc® | RFEIFICHIH (ESuS TGS 05 KQ
Capc® PR R R L 5 pF
SNDR (BTN 65 dBFS
Tea B HER (8] 82 1/fapc
B fapc = 72 MHz(lRE i 1) 0.0208 8.35
ts® SRERT 1] - pr— us
fapc = 72 MHz(18 33l iE) 0.0625 8.35
TSO | R LT -5 O Y
" (ESES TS 45 601.5
tstas® - HLI A 6 10 20 us
teony®® 'é 4 e ) (B SR A T 8~614 CRFE Ts+ FLSEIR -
J]) 6.5/8.5/10.5/12.5)

1 W8 RIE, AR PR,

ARt H R AR Nations Technologies Inc.

Hihlk: BRI R X R X E IR 109 S ERFBAKE
B if: +86-755-86309900 % F: +86-755-86169100

lR4%: info@nationstech.com ME%i: 518057

67 /84



thion v:« www.nationstech.com
BERRIR
Vrer+TE W EBEE 2 Vopa, Vrer1E W EBIEE ] Vssao

2
3. BRI R B S 0 I £ 34 U apc
~AL: mARanA A

Ts R
fapc X Capc X In(2N+2) ~ 7APC

ER AR (AR T o€ S RIS, 3 IRZE T BN T1/4 LSB. HAPN=12(RR 1207 73 #F %)

Ramn <

R 4-43 ADC FHER RO @
/N R BN RAER
LTPN G5z Rin (kQ) TF] R B AL AE TP SRR Rin (kQ) [F] K S AU AE
(ns) (ns)
0 11 0 19
0.05 12 0.05 21
0.1 14 0.1 23
0.2 20 0.2 30
0.5 38 0.5 48
PRdE E 12-bit 1 64 R 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
PiAE 10-bit 1 54 533 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 0.5 33
HodisiE 8-bit 1 43 ST SLbC] 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
PRI 6-bit 0.05 8 Y ol 3 1 6-bit 0.05 13
0.1 9 0.1 14
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EREAR
B/NRAERT B/ KRR
WA IR Rin (kQ) ] fr B BB "W a2 Rin (kQ) ) F B BUE
(ns) (ns)
0.2 12 0.2 17
0.5 20 0.5 25
33 40
5 138 5 156
10 269 10 300
20 531 20 588
50 1316 50 1451
100 2627 100 2894
BT ERIE, ATEA: =i
A E RAETA=25°C . VDD=3.3VI il {155
R 4-44 ADC KB E-RFR R0
w5 S5 iR 2% HAE BXES | AL
ET G RE® fheLk = 72 MHz, +.3 -
EO A=) fapc = 72 MHz, sample Rate = 1.75m SPS, + -
m NI Voba=3.3V,Ta=25<T LSB
ED | MRt fERsE ADC ittt 207 -
EL *R%ﬁ'rii%% VREF+ = VDDA 0.8 =

ADCIH) ELIUS FERUE 2 AE 28 1 A R T f DB )

ADCHEE 5 R MVEN LR I R - 75 B G 7R AT AT B v PR B RL N B 3 N sl e, R A 2 B 3 M B 5 — A
TR N 51 B IEAE BEAT (O RS B o |l iUE ] RE P A I TV N FE R AR HERS LS| L, (515 2 1R)) B i — A 14
M

IEFVEN B BAL T R4-2r P 45 H BT e FIE e TE L2 A, SNSRI ADCHS FEE o
HIZR G PGS RORIE, AFEA Frillil.
HIBCTHORIE,  ASEEA ™

El 4-18 ADC ¥ eI

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

[1LSBIDEAL = Veee: or Vopa

%4056 Z096-—Determined by package]

4095 —F = = m m e e
4094 —]

@) The actual conversion endpoint
line
Synthesis error: the maximum
ET deviation between the actual
conversion curve and the ideal
conversion line

4093 —

Offset error: The difference between

Eg the first transition on the actual
transition curve and the first transition
on the ideal transition curve

Gain error: the difference between the

Ec last transition on the actual conversion
curve and the last transition on the ideal
conversion curve

Differential linear error: the

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

EL deviation between the actual
conversion curve and the terminal line

e e -

// I N T I |

| | | |
/ / 4093 4094 4095 4096

y

Y

VpbA

69 /84 ARt H R AR Nations Technologies Inc.
Hihlk: BRI R X R X E IR 109 S ERFBAKE
H1%: +86-755-86309900 (£ H: +86-755-86169100

lR4%: info@nationstech.com ME%i: 518057



NQtion v:« www.nationstech.com

BERRIR
[ 4-19 £ ADC $1&! s
Sample and hold ADC
converter
1
Ra @ AINX Rapc®

[} " | 12bit

J COﬂVIetseI'
Crarasitic
2 T A . o

i

1.  HKRans RaocHCancHIFEH, S 0.3R4-42,

2. Cparasitick/~PCB (588 AIPCBA R A %) SIEE LA BEE (KATpF) .« BKHICparasitic BB AR FE #e )
FERE, fRURI T2k Maoc

JERE: ADCUHEZELFA /LT 7-0.2V .
PCB# TN
HLR I 25 3800 2500% R R 4-2008 8 . P I I0NFHIA LA AN A (IR, BT IROZR AT R 321
MCU: o
B 4-20 gt IRAIS % FLJR L LM (Vrer+ 5 Vooa THIE)

:| Voba/Vrer+ Y

[ 1

1uF//10nF = \/bbA

7 Vssa/Vrer-
: n

1. Vrer+HMVrer- W3 5 VDDAFIVSSAHH R .

4320 NEZ2EIE (Vrersurr) HASH
FrAE RN AV, RA-A5SHGRAH TG RAATBIFAF AR . fucud R IV ppa HEL YR HLE D215 31,
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ERRAK
2 4-45 Vrersurr f5 1
ine] ZH %1 B/AME | #EE | BRE L:¥va
Vopa AL, FEL 5 L s A 2.4 - 3.6 \Y
VREFBUF_oUT 2 L R i IEH - 2.048 - \Y
IopA SR H Vooa [ Vreraur HFE lload = 0 pA - 600 - nA
tsarT™®) JE B [A] 1 - - us

1 Wi RE, AELE .
4321 126/ DACHSZH
BRAE S UM, 24-4600 SRR AL T 3 4-400 F A H PR BERIE | fucLIH AV ooaHL IR AL B 1.

2 4-46 DAC 50
i sH B/ME | BAME | BKE | B R
Vopa AL FEL YR L 24 - 3.6 \V/
VRer+ ZHE PR 24 - 36 V VRer+ W AUHZ /N TVopa
Vssa et 2k 0 - 0 V
RL SZ AR FT T IS () £k L fE 5 - - KQ | DAC_OUTAHIVssaZ [A] ) /)N 6 %5 HL BHL
CL Uik R - - 50 pF | DAC_OUTH| i Ak s
1E TAEME S N FDACE R . .
loo #E(VopA +VReF+) 425 600 nA EH. T1E0x800
KPR T IDACELHN o
oo ¥E(Vopat+VRer+) > 350 A | ER
SR 2R I A AR g 1T
\VSS+1LSB
DAC_OUT DAC_OUTHiJE
Wb E TR ) T BOKINIDACHH B
" DAC OUTHIE 0.2 M\/pere = 3.6V BT 12 o AR
1 8 IR T 1 Veer - || e T 12 ksl
DAC_OUT DAC_OUTHI & 5LSB Oxlggz;EAB o
K DR B8 FT P 5 Ve 0 :
DAC_OUTHI i RER T
oy AELR T
DNL A LA Z A 22 - £ - LSB | DACHCE M12f
5
AU ARZRYE (ARHS 1 Ak Ay
EH 5 i A r{E 2 18]
INL E5, EARG 0 AiEE—4 - +7 - LSB | DACHC & N12f7
XA 4095 2 (A1 I B £k
B
TFs iR £ - +5 - mV | DACH: & y12(7
fidsh | (ARA5(0x800) Ak Il
SIARAE 2 ) 1 2 5 - +8 - LSB | MVrerH3.6VIF, DACH!E N121%
=VREF+/2)
135 R 22 W3R - 0.5 - % DACTRE & ~12/1
BORESNA  JFRBOCENN 80 85 . dB gfgg(ﬁ;%@ (BRGEBO FATER
Fea g ) 1]
GHEFE: 24 DAC_OUT ik CLoAn<SO00F
tserrune | B AEHHLSB I, HAEA - 5 7 us Rt?)ii;SIgQ
A RIS 2Z 8] 12 A7 % B
NS4
oo | AEIAACES AR i B Croap=50pF
THE N iviise) RAEMANERE, | ' Lo MR esska
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1%

P

=/ME

BAE | BKE

Hhr

A

1E# DAC_OUT 481k ik

twakeup

MR ARSI 1] (e
DACHZ il & 177 H ) -
CHXEN)

6.5 10

us

CLoap < 50pF, RLoap > 5KQ
B NARHDTE S /N R K AT BEAE 2 (7]

PSRR+

HLUEHIHI L (2= VDDA)
(B S EIRMED

dB

No Rroap, CLoap < 50pF

1 W8 RAE, AR PR,

4322 BEBKER (OPAMP) BB S
AR I, 4-ATI BB B P G e 4-A M 2 AR IIERBERFE | furcL i AV poa it Hi FELFE WU 751

2 4-47 OPAMP #§#:®
5 S5 %M B/AME | REME BXE L:-F VA
Vopa UL LR L - 1.8 - 3.6 \%
CMIR A e B N Y5 - 0 - VbpA \VJ
VloFrseT N R (1 S) - - H 435 mV
A VIorrseT AL H e i - - 10 - uv/<C
ILoAD IRZ HLR - - - 0.5 mA
N o e Uik i
looA eS T e : : 15 mA
ADCRALEI [/ Rz 5
TS OPAMP_VOUT N - 400 - - ns
- - TR #tan
CMMR LRI L - - 84 - dB
PSRR DhZE M b - - 100 - dB
GBW 38 25 4 - - 4 - MHz
SR g - - 25 - Vlus
RLOAD e/ NEBT - 4 - - KO
CLOAD =N EETNE=1 - - - 50 pF
CLoap <50 pf,
SR \ Rioap > 4 kQ,
tsTARTUP JB BNV LN [R] Follower - 3 - uS
configuration
. ROV NG SIE
S FE g 25 L - - 0,
PGA Gain error A G I 25 i 7 1E>100mV 25 %
PGA Gain =2,
Cload = 50pF, - 2 -
Rload =4 KQ
PGA Gain =4,
Cload = 50pF, - 1 -
Rload =4 KQ
= py: s PGA Gain = 8,
PGA BW j;ﬂm‘“ wHIPGATE | ol ad = 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 )
[ loaded with 4 KQ
==
en BIRIR AL @ 10KHz, Output ] ” - nVAHz
loaded with 4 KQ
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4.3.23 LB 2(COMP2) S S8
BRARRE RN, R4-ABM S MU B P A H24-A00 Fe P U FFBEIRE | Frcu TSIV ppafit i LR I

3 4-48 COMP2 ¥t

(GEIP

incg ¥ %4 RME | BABME | BRKE | B
Vopa UL L - 18 - 3.6 v
VN A\ FL RS - 0 - VbpA
. - NN - 10
tstart™® L JE Bl 3 SN ) us
‘ Propagation delay for 200 mV step - 70 s
P with 100 mV overdrive
VOFFSET Bz &2 NN RS ALY - +0 mvV
WA IR A - 0
IR ¥ - 10
Vi ERSEIEL NN mv
" e R W : 20
re IR iy - 30
Static - 45
looa HLASC A FRLA T With 50 KHz +100 mV Overdrive| 47 nA
Square Signal

1 W8 RIE, AR P,

4.3.24 LB 1(COMPL) S S H

BRAFREI UL, RA4-49R1FRA-50(1 SRR T & R 4-410 25 AR L

FroLk R IV ppafit H HE RN &

(CER
£ 4-49 COMP1 #§it:
w5 S5 A BAME | BAUE | BOKME | BT
Vopa PR EEREERES - 1.8 - 3.6 v
Vin N R - 0 - Vbba
tstart® P48 )3 B 78 S A [ - 10 us
‘ KB LR D HEE 100mVIE, 3B ) 20 s
° L 200mV
VOFFSET FRE PN ARy - 15 20 mvV
WA IR i - 0
N IR - 10
Vhys LU A AR i J H R AR - 20 mvV
R - 30
Static - 45
Iopa FLASC AR HL IRV FE 7E 50 KHz 100 mV )75 3 3% HA
- - 47
/N
1. HEHRIE, AEAEFE PR,
2 4-50 COMP1 R IhFEAE=URRIE
w5 BH %A B/AME | BBME | BKE | B
Vopa B - 1.8 - 3.6 v
VN DN ER 2o - 0 - Vbba
tstarT® Pl e B A ST ] - - 15 - us
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BERREAK
5K FL 25 U1 100m VR, B
tb S HTE J9200mV VDDA>=2.7V 300 - ns
VOFFSET e TN VDDA=3V,25<C #0 - mV
WA IR 0 -
\ fIRIB 10 -
Vhys bl 28 A \Y
hy: i}(%ﬁﬁ‘ﬁ)ﬁ Eﬁr EP%‘LF)‘]% 20 _ m
ey IR 30 -
Static 10 -
loba H 2 LR HE £ 50 KHz 00 mV {1773 A
- 115 -
WXENT
1. HETHRIE, AEAF RN,
4.3.25 M ERIXEIEE (Segment LCD) F¢it
BrAEFFI LR, RA-BIHIZEUR M AT &R 4-AR SR IR | fucuc R ATV ppa it H FE S I 245 21
2 4-51 LCD 241t
o 2% | %4 BME | mE | Bkl | sm
Vicp LCD#MEzH & - - 3.6
VLepo LCDHW &% H /%0 - 2.588 -
VLcpt LCDWN S H H KL - 2.728 -
Vicp2 LCDWN &5 5 Hi k2 - 2.863 -
Vicp3 LCDWN#ZH H K3 - 3.013 - Vi
VLcpa LCDN#ZH H/E4 - 3.154 -
Vicos LCDW#Z% i K5 - 3.283 -
Vicos LCDW#Z% /i k6 - 3.422 -
Vicp? LCDWN S i K7 - 3.572 -
G2k - 1 -
C Vicosh i HLZE - F
ext LCDY T H éﬁmﬂ’]—ﬂ: - 1 _ 18
Supply current from Vop e ) .
ILco at Voo = 3.0 V kA 3 pA
2Pk (BUFEN =0, PON =0) - 0.5 -
| Supply current from Vicp| Z'4TJF (BUFEN =1, 1/2 Bias) - 0.6 - A
VLCD —
(Vico=3V) YE0HTIF (BUFEN = 1, 1/3 Bias) - 0.8 i .
ZZpP4TIF (BUFEN =1, 1/4 Bias) - 1 -
RHN AR IR F BEL I 45 1) sk i P BELAEL - 55 - MQ
RLN et R 5Ty FL BEL 1Y) 8% ) e AT FL BELAEL - 240 - KQ
Vs 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 -
Vis Segment/Common 1/4 level voltage - 1/4 Vco -
Vo Segment/Common lowest level voltage - 0 -

4.3.26 IREAE BRI (TS) Kt
B BB, RA-52005 BRAN T & R A-A) K M PO BRI | fuoi BRIV poa it L H TR U7 51,
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3R 4-52 B AL RAR R
ine] ¥ B&/ME HRE BAME L:<¥ivA
TW Vsense A0S Tl BE R 46 14 - + + <
Avg_Slope® | “F¥fR}% - -4.0 - mv/<e
Vas® TE25€H 1) H - 1.32 - Vv
tstarT® 2T A - 10 20 us
Ts_temp@® MR E R, ADCRAFRT 8] 8.3 - - us

2.

HIZREVTAN 25 RORIE,  ATEA ™ il
R ORIE,  ANEEA ™ Al
B R A SRA IR 18] 7 DA e 2 R PPl 1 22 R AR E
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BRI
5 B3 R~
5.1 LQFP32

& 5-1 LQFP32 33 R~}
D A7 COMMON DIMENSIONS
' By e (UNITS OF MEASURE=MILLIMETER)
| o SYWBOL| MIN NOW | WAX
HHHHHHH= A - - W
i - T AT 005 | - 0.15
- &/} | Y A2 1.35 140 | 145
. A3 0.59 E 69
[T BTV _E-NA ' Il b 0.3 D—M g.z?
[ i-ei.0020.10 C{C2070 6P TH | b1 0.32 035 | 038
1] H T C 0.13 - 0.18
IO e ;}E T p— - 1 D117 | 0127 | 0137
LL| Grozos0 namr N\ [ 11 D 8.80 | 9.00 | 9.20
(1 \ . D1 690 | 7.00 | 7.10
E 880 | 900 [ 9.20
L == El 690 | 7.00 | 7.10
L] ./ |3 (_.Ip'mx J e 0.70 :a“ 0.90
! = H B.14 7 8.20
Syt L 050 | - 0.70
_ FJI-T K 1.00REF
e b{$T0.20@ | R1 0.08 - -
A A R2 008 | - | 020
S \..'-2:‘ - -
0 0 35 7
b @ 1 i 3
b &2 11° i 13
d D 7 5. WTH PLATING
i ()
o o /% —SASE WETAL
SECTION A—A
(L)
LEAD FORM PART
76 /84 E R AR H R AR Nations Technologies Inc.
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BERRIR
5.2 LQFP48

& 5-2 LQFP48 &35 R~

o AZ COMMON DIMENSIONS
' - A3 P (UNITS OF MEASURE=MILLIMETER)
JUL D b1
‘ H H H H H H H H H H H H i SYMBOL MIN NOM MAX
—tr— A - - 1.60
= T 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
o BTM_E-MARK —m ]::I b 0.18 - 0.27
o | Z—e1.00x0.70 010010 DEPTH o 1 o | ]:3 b1 0.7 0.20 0.23
i 1 n = -
1 c 0.13 - 0.18
o o R N - - — ——
ST AR v T T Ty | ]::I T cl 0.117 0. .2.7 0,137
0.10+0.10 DEPT I, D 8.80 9.00 9.20
- D1 6.90 | 7.00 7.10
— E 880 | 9.00 | 920
]:ZI E1 6.80 7.0C 7.10
e I e 0.40 | 050 | 0.60
S F i3] H B14 | 817 8.20
-' \ S L 050 | — 0.70
| . =
i L OOREF
R1 0.08 - -
Aoa RZ 0.08 = 0.20
S 0.20 - —
~ . @ o 3.5 7
/ - - El 11 12 13
s,/ { oz KB 1z 3
o == ( _ bl -
8} -
<2 X ;\ 9. WITH PLATING
0 ) [+ \ a7l
o50N \ . 19 ﬁ\-——BASE METAL
o \ || \ T / NOTES:
v \ - - ALL DIMENSIONS REFER TO JEDEC STANDARD MS026 B8C
= —“; SECTION A—A DO NOT INCLUDE MOLD FLASH,GATE SURR OR PROTRUSION.
L @
I‘L'] — el al
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BTM E—=MARK /
Z—@1.80=0.70 0.10£0.05
DEPTH
TOP E-MARK

HAAAAAAAAAAAAAAR T

2=91.8020.10 0.10£D.05 DEPTH |

INDEX @1.20+0.10 \
0.20x0.10

\

DEPTH ,’&_“\\
f
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LEAD FOEM PART

COMMON DIMENSIONS

(UNITS OF MEASURE=MILLIMETER)

SYMBOL MIN NOM MAX
A — - 1.60
Al 0.0 0.15
A2 1.35 1.40 1.45
] 0.59 0.64 0.69
b 0.18 0.27
ol Q.17 0.20 0.23
c 0.13 - 0.18
cl 0,117 0.127 0137
D 11.95 12.00 12.05
D1 9.80 10.00 10.10
E 11.85 12.00 12.05
£1 8.80 10.00 0.10
e 0.40 0.50 0.60
H 11.09 11.13 11.17
L 0.53 — 0.70
L1 1.00REF

R1 0.15REF

RZ 0.13REF

&) o 3.5 7
Q2 11" 12 13

8] - r
B2 1" 12 13
WITH PLATING
Ry BASE METAL
SECTION A—A NOTES

1. ALL DIMENSICONS REFER

TC JEDEC STAMDARD MS026 BCD
DO NOT INCLUDE MOLD FLASH,GATE BURR OR PROTRUSIOM.
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COMMON DIMENSIONS

(UNITS OF MEASURE=MILLIMETER)
SYMEBOL BN [ [e2E] hMAX
A — 1.60
Al 0.05 - 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 0.18 — 0.27
b1 0.17 0.20 0.23
¢ 0.13 E 0.18
cl 0.12 0127 | 0.134
D 13.80 14.00 14,20
D1 11.80 12.00 | 12.10
£ 13.80 | 1400 | 14.20
E1 11.90 12.00 12.10
e 0.40 0.50 0.60
| 0.45 0.60 0.75
L1 1.00REF
L2 0.25B5C
R 0.08 - E
RZ 0.08 - 0.20
] 0 3.5 7

BASE METAL 0 o - -
07 1" 12" 13
H 3 11° 12" 13

e S ]

NOTES:

ALL DIMENSIONS REFER TO JEDEC STANDARD
MS—026 BDD DO NOT INCLUDE MOLD

FLASH OR PROTRUSIONS.
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EIREIAN

6 hRA P 58

Hi#A fR A BE
2020/11/13 V0.8 HILERRA
1. Bk SPI B0 & mid BN 27Mbps

2. 44— SPI #:OEZHAN Mbps

2021/01/25 V0.9 3. 1.2 &Y% 3.2 51 H E X% PC10-13, PD2, PD4-PD7
A LCD it I [k 1t

APE— YN LCD 1/8 5 =% LB i s S I

K20
B4 12S T 7 A

#9n PA2/PA3 COMP_INP fRASVERE

# i LPRUN #5X fj /-

1504 4.3.18 & 4-19 45 ADC 5| Ji 14
&84 4.3.11 1/0 3 45

154 4.3.7.1 MSI i KA

B 4-10

Bk 2.6 B R AR

1B 3-1 10/H A 10/45H)

1BMER 4-18 HEINTEREFI 3

B 2-1 e s ThEE g

40 4.3.19 ADC 5= F I

MIBR 3.2 51 I & ERE 4 PC13, PC14 F1 PC15 5| i K RETEIK
S FR 4 HL (BMAY)

BEe# 4-42 ADC FitE tstas 18

Bk 4-16 MKk ESR CL BRI

& 3-148)0 NJTRST Ihfg

2021/04/15 V1.0

2021/06/12 V11

© © N o oA W N P A

—_

M wn

2022/07/11 V1.2 93
107/ = 4-42 tconv BN 3

&4 5] 4-8 181 ] 32.768KkHz i 1 ity i 74 37
10. B4 4-2 NRST 5| JIF0EN IR

11, Hihk 4-32. 3£ 4-33. % 4-34, £ 4-35
12, A& IE F T i) 5% (10 RT3 i 1 b e A4
13. f&IE 2.3 B4 EXTI (R34 75k I 254N %k

14. f&I1F 2.4 #5795 USB fli i CPU A E R
15. #h7e 2.10 #f5 LP-SLEEP #E=UAH S ffiik

© o N o O
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16. #M7E 2.10 E5 STOP2 HxX i e i 45 14

17. 1BIE 2.14 F45 12C F ER M 3e%% PMBus

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

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

20. 1B 4-22 BRI AL, fucik = 108MHzZ, 3 4%
AR JE 3

21. fE1E3 4-29 1 4/8mA ] GPIOX_DS.DSy[1:0]/c & {&

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

23. 1B 4-7 T Veerint M KEANE/ME, IR Veersurrer

24. 1B 4-13 Hh fuse_ext IIBR/IME, RATRIN “ (Bypass ) ”

25. BUGE 4-14 P Vise IECKME, AN “ (Bypass i) 7

26. 1ZIEKE 4-5 fillE 4-6

27. B 4-15 FOERE R

28. W 4-7 WIS 2

29. 1B 4-16 g IEKAE RIS/ IME, BIETERE 4, RS

30. fEuk#k 4-18 i RAH . BLBUE AR /IME, FrIgiERE 4, HRES

31 1B 4-19 i tsuqs) B AUE RIS KA, Ioows 3B (E

32. ik 4-24 & AE

33. K 4-25F1+85 T, HidhERE 1, R 2

34. 1B 4-26 i /ME . BB REKAE, 1B IR

35. Bk 4-27 MRER

36. 1Bk 4-28 (SR, HTHGIRE 3

37. MBRE 4-41 ' Vers

38. Bl 4-43 IR

39. WK 4-44 71 FE S

40. f&1EKE 4-19

41. B 4-45 ' Veersur_out RHR/ME AR KA

42. 3 4-46 THHIE DAC_OUT fiz/Mil DAC_OUT fix K, & DNL.
INL A A% & i BURUE, B0 tserrine (17 3R AR K AE

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

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

45. 15E4F 4-52 H Avg_Slope IS /M SRR Al K AE

46. 1BER 4-23 1 trer ISR/ ME
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4. MBI 4-36 LIHAURREISE], 2R
5. Bk 4-43 1R
2022/09/14 V1.3 6. o 4-50 to I A
7. 3.2 BTN 5V Y H AR
8. 3.2 &7 PBO Mk OPAMP2_VINP i
9. 1B 4.3.10 T NAFAE it A5 A AU CRAE PR %
10. 520 4-30 12C B2 45E
1. 4.3.7.1 F4T MSHRGFFIEIS IR 4 fid
2023/02/10 vid 2. 2.10 =15 STANDBY B e HFR RTC J& 31 nde g

83/84 ARt H R AR Nations Technologies Inc.

H1%: +86-755-86309900 (£ H: +86-755-86169100
lR4%: info@nationstech.com ME%i: 518057



Nation v:« www.nationstech.com

IR
7 FH

E BRI A IR AT CRARE REAR™) 0 SO & @7 Bl Al Th e N RILATE fiddde . 220 A
T F HARVE A IE R AR, RSO R H A iR ) B RBOR 7 e CRAR“= 8D AR

[H REARAE LI AR T LRI ZAER R BECHARAE AT RIR P BF AT o PR 28051 F 55 =07 4 R el dh
L CAT) SRR 2 H

[ A AR OR B B A2 50 L T IE 3958 B SO R SCRIRIBUR], BN S5 AT I8 RN o 58 A A T SR ST BB
A RS SRS ) 5 T A

I R A5 7S B HERA AT A5 AR, ERIME DI, FFANEE [ R BRI L SOR AR PR AT ] FEVE AR H 54T

A8 P G SRS S DA B A = N, AR A R 2 AT A BT SRR AL T R A 22 A, [ R
XA AR DRSS FH S SRS B i R AR AT ELRR S TAIE . TEAM Rk RS AT A Pk 46 T 45 SRR H T AT

I B AR 7 Wb AR R e B 74 o (B BOR BEA AR AT MU BRORAIE , A0 A B I AE A R R A 2 B
BEREOLT, AATREEUEN AT NSO F B™ EI ™ %, WIS o AN 2 2l

AL EFEEAR T SRFAR RS T EEH AT LB s T SRR i 2 e E D
e oA 5 A S B R A R R o

FITAS AN 2 e A5 P R PRI 7 4 PPN AL, T s PR A 2 [ ER 5 AR B T R D3 S A 22 4l T T 3 S0
S B R AR E BRI ST 2

X SRR AR T 7R« BRZR 2 ORAIE, BIEEAR TIEH I Ry e & FPE R AMR B PRIE 5T
[ BB A AR SR VVE I A AT e Dt

REWIHHVFR], ARATAALT DR 2 o6 SO 1 4 S o EAT (M . Bl 1B Iifdk.

84 /84 ARt H R AR Nations Technologies Inc.

Hif: +86-755-86309900 f£H: +86-755-86169100
lR4%: info@nationstech.com ME%i: 518057



	1 产品简介
	1.1 命名规则
	1.2 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 版本历史
	7 声明

