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EIREIAN

N32L40xx8/x BEHEF it

N32L40x & 53R F32-bit ARM Cortex-MAFR %, Bt LAEEM64AMHz, ZHF RIEHENDSPIES, SRk
Fik128KBIR AR M Flash, 24KB SRAM, £5FEE MRS, HE11M12bit 4.5Msps ADC,
2APST BB EROR S, 2R SR, 1/M12bit IMsps DAC, £E5%%iX3208 I Segment LCDIK
3, ERELHKUG)ART. 12C. SPI. USB. CANS¥FEERED, WEFLEEEAINm®EE] %,

REERFE

® % CPU
— 32 ARM Cortex-M4 WI%+FPU, FJEHARE(FIefRi%45 4, SCHF DSP 54 #1 MPU
— NH 2KB 84 Cache 4247, SCHF Flash NI L ICHATHE T 0 64F
— s 4 64MHz, 80DMIPS
o IMEER
— & 128KByte /1A Flash, SCREINE A% £ M7 XE B RBEE RS B84F ECC fud, 10 ik
SR, 10 FHE R
— 24KByte SRAM, fi#% 16Kbyte SRAM1 (fE STOP2 #ix{ T v Bt & N {#4F) Al 8Kbyte SRAM2 ({E
STANDBY HI STOP2 #isU N Al L E N IRFF) , SCRFRE (A ZF (50
o RIFEEH
— STANDBY #x: 1.5uA, BT &1 F7asfR¥s, 10 fR%F, 1lik RTC Run, 8KByte SRAM2 fR%f,
PR P
— STOP2 #z{: 3uA. RTCRun. 8KByte SRAM2 ffFF. CPU ZFf7asfrE. 10 fREF. PRz
— RUN #:{: 60uA/MHz@64MHz
— LPRUN #2: PLL KM, MSIYENRSGFREN, MR KK, LPRJF/H, USB/ICAN/SAC HiJEG
W, HAhAM R ATE
® Segment LCD E/RIK3), BmxXHF 176 Bt (4x44) 5% 320 B (8x40)
o kRN
— 1 12bit4.5Msps ADC, ZAFEERIELE, 6 A7 T RAF2 E0E 8Msps, % 16 M FMH G\
W, SCRFES
— 2 AHBIPISHBOREY, B RCK 32 5 gn i 2 UK #
— 2R LA, PWE 64 A LLIEEME, COMPL SZHFTE STOP2 £ T4
— 1/ 12bit DAC, KFEZ 1Msps
— N 2.048V ML S H H K S H
— WA $ T
o e
— HSE: 4MHz~32MHz #1383 i ik
— LSE: 32.768KHz #M ks i A
— HSI: W#BE#E RC16MHz
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ERRAK
— MSI: H#Zi# RC100K ~ 4MHz

— LSI: WK RC 40KHz

— WESHEPLL
— MCO: CFF 1 EEI BRI, AT HC B s ol s i B A H
o XK1

—  SCFFERVRIEANE SR AL
— XFERTIMELL
® B KX FF 644 GPIOs
o EfEEN
— 5N U(S)ART #1, Hr 34 USART #11 (32#F 1SO7816, IrDA, LIN) , 2 UART #1
— 1/ LPUART, 3{#f STOP2 #5x(rtfit MCU
— 2/ SPI O, HFZmIA 16Mbps, SCHF 12S 815
— 2N 12C M, HEEEIE IMHz, AR, MHUBEENF SRR b 5
— 1/NUSB 2.0 4310
— 1/~ CAN2.0A/B B0
® 1/ DMA #%5i|8%, >CFf 8@, @EEHFEMIE K H MM FE TR
® 1ANRTC SERISH, SXREFEDER, RSE4, FREGREE, STRFNIMERRSRHE
o ERTHEER
— 24 16bit mER IR, SCREINIER, EAMEH, XA, iR 9.25ns;
ANERT R 4 MMOLREE, Horb 3 AMEIE SRR 6 B H AN PWM it
— 5/ 16bit B ER TR, A EREE 4 NOEE, SR R PWM B
— 2/ 16bit FEAlE IS
— 14 16bit [RIFEEI THEAS, ORISR, RITE STOP2 # R T4
— 1 24bit SysTick
— 1> 7bit @ O E [ H(WWDG)
— 1/ 12bit BSLE T IH(IWDG)
o ZHiEN
— ¥ SWDNTAG 7E£k ik 0
— 3 FF UART F1 USB Bootloader
o etk
—  NE B ELREE I ]
— (kF AES. DES. TDES. SHA1/224/256. SM1. SM3. SM4 #ll SM7 %y
— WA . 2 7 70 XE P T (MMU)
— TRNG HEBEHHC R A4
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ERZA
— CRC16/32 iz%

— XRERYP (WRP) , ZFL{RY (RDP) 4% (LO/L1/L2)
—  XFFRAEE), BPINE TR, RAeEN
—  SCHREAMEI A RO, N\ ARASI
® 96 fr UID #1128 fir UCID
o iR
— LAEsEVEHE: 1.8V-~3.6V
—  LARREVEH: -40°C~105C
— ESD: #KV (HBM#) , #KV (CDM A
o HE
—  QFN32(4mm>4mm)
—  QFN48(6mm>6mm)
— LQFP48(7mm>7mm)
—  QFN64(8mm>8mm)
—  LQFP64(10mm>10mm)
— LQFP80(12mm>12mm)
o [WRS
EY]] 25

N32L403 N32L403K8Q7, N32L.403KBQ7
N32L406 N321.406C8Q7, N32L406R8Q7, N32L.406CBL7, N321.406RBL7, N32L.406MBL7
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ERRAK
B3

G Y1 1 OO 11
Tl AU oottt n ettt e et n et naes 12
1 B T ettt 13
p % - {1111 OO 14
21 BEFEBETIAZ oottt ettt ettt 14
22 FFMBEBE oottt n ettt ettt ettt enes 14
221 HRANTRINTETEREZE(FLASH) oottt 14
2.2.2 HRATRSRAM ..ottt ettt 15
223 MREMAIE R A EIEHIZEINVIC) oot 15
R e el e B (= I | OO OO O OO O UROOORON 15
2 IEI ZRGE oottt 15
2.5 JEBIHETR oottt ettt 16
206 BEELTTZE (oot ettt 16
A = OO 17
2.8 FATIRFREHLIRIETIIZE (oot ettt 17
2.9 BRI oottt sttt sttt sttt ettt 17
210 MRIHFEBETR oottt ettt 17
211 EEETFAEBETFIL(DIMA) w.oovoeeeeeeeeve ettt sttt ettt 18
2,12 SEEFHFET(RTC) ottt ettt bbbt b et bbbttt bt 18
213 TEBTBEHITE T oottt sttt sttt ettt 18
2131 IHFETEITBE CLPTIM) oottt ettt 18
2,132 FEARTEIFEZE (TIMBHITIMT) oottt 19
2133 JEFHTEIT ZE(TIMX) oottt sttt n et n et 19
2.13.4 FHBAEHE IS BE(TIMLIFITIME)......ooiveeeeeeeeeeeeee e s st es st 20
2.13.5 RGIITFETEIT BE(SYSUCK) coovocvoierceeeeeseeee ettt ettt n et n et 20
2.13.6 BT TITEITZEWDG) ..ottt sttt n et en et 20

2 A P ZEFE T oottt ettt 21
215 ST IR BEUSART) oot 22
216 RINFEIE T2 BB (LPUART) oot s 24
207 BB AT AR TT(SPL) oottt 24
208 BT AL TT(12S) oottt e en e 25
2,19 FEHNZETTITIHLE(CAN) oottt ettt ettt 26
220 FEFTEREATEZL (USB) oottt sttt st s et s e 26
221 BB FE TT(GPIO) oot 27
222 BERMBTEIRIEZ] CLCD) oottt n sttt n et s et 28
223 B BT IEABEADC) oo en e 28
224 JEEETHRAEE COPAMP) oottt ettt n ettt s et as et an e et en s nsenenaan e 29
2.25 BEADLELEEIF(COMP) oottt n st en s 29
226 BUFIEANFETL (DAC) oottt sttt sttt sttt sttt 30
B o e T 1) OO OO 30
228 PEIRTERIRIE AT BLELTE(CRC) oot ns s 30
2.29 B BEAEAEMITE TN FEE(SAC) oottt 31
230 MEBEEETTE BT (UID) oottt 31
231 BATHLEITAGIIR TT(SWI-DP) oo 31
B BIBHIE SURIHEIR ..ottt 32
I T = [OOSR 32
70 0 1] = N 20T 32
312 QFNAB ..ottt 33
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BRI

313 LQFPAB ..ottt ettt ettt ettt ettt ettt ettt ettt ettt ee ettt ettt et et en et eniees 34
3.1 QFNBL oottt ettt ettt ettt et ettt ettt ettt ee ettt e et n et e et en e eniens 35
315 LQFPBA oottt ettt ettt ettt ettt et ettt ettt et et e et et en et en e eniens 36
318 LOQFPBO ...ttt ettt ettt ettt ettt e et et et et et e et e et e et en et et 37
3.2 G HITE S oot ettt ettt ettt ettt ettt e ettt et en e 38
A BBRHEME oottt ettt ettt ettt ettt ettt et e et ee et en et eneer et 45
BT TR G oottt ettt ettt ettt ettt ettt ettt en et 45
E R O Y, 15 o NG = RO TP T TP RSP T TP 45
AL T A oottt ettt ettt et ettt e ettt ettt e ettt et ettt ettt ettt et 45
A3 BB BHZR oottt ettt ettt ettt ettt ettt e ettt ettt et ettt eaeee 45
AL B L 2 oottt ettt ettt ettt ettt ettt ettt ettt ettt e ettt ettt ettt ettt 45
A5 G N oottt ettt ettt ettt ettt et ettt ettt ettt e ettt ettt ettt ettt ettt 45
A6 B T oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt 46
O By A== = 251 == T TP E TP TP TR OO 47
A2 AR TR RETTEAEL ©oeveee e eeeeee et ettt et e e et ettt et et e e et et eee e et s e ee e et e e e et et ettt et et e e et e st e et ettt e e et et ettt et en ettt 47
A3 T E B oottt ettt ettt ettt ettt ettt ettt ettt ettt 48
A3 T T B oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt 48
4.3, T L ) T E 250 oottt ettt r et 48
433 PRI Y AZ IV oottt 48
B34 PUE B FEHIIE oottt ettt ettt ettt ettt ettt ettt ettt ettt 49
A3, B L TR oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt et 49
B30 A BB R e oottt ettt ettt ettt ettt ettt ettt e 51
e Ty A v 4 L TSSO P PRSP STRTVT 54
438 MARTHFERETRMRIE FEIINTTH] ..o oottt e et e e e et e et es e et ee e et en e e et s n et en et es e eeen e et enenens 56
B30 P E oottt ettt ettt ettt ettt ettt en ettt en e 56
A3 10 FLASH T B e oottt et e et et e et e ettt e e et e et e et et e et et e et e et et e et et en e 57
4301 HFHER KA (FTIBUBETE ovoveeeeee ettt 58
A3 12 OB TVRFIE <ottt ettt ettt ettt e e et e ettt e s et et et e eees et et e et et ee et et en et 58
A3 13 NRST DI HEEE oottt ettt ettt ettt ee et e ee et et e st et e s ettt e s et en et e een et et et e ee et eneeean 61
A3 14 TIMIE BT BE TG T IETE oottt ettt ettt e et e et et e e st ee et s e et s et en e 62
B3 15 L T E oottt ettt ettt ettt ettt ettt ettt ettt e 64
B3 16 P ST e oottt ettt ettt ettt ettt e ettt ettt n et 65
A3 1T US B T L oottt ettt ettt e et et et ettt ettt ettt et ettt e 69
4.3.18 FEHIES TR ZE (CANYIE UEFYE oottt 70
4.3.19 1207 B B (ADC) L TBEL oottt 70
4320 EBB TR (VREFBUFE) BT oottt ettt ettt ettt ettt ettt e ettt 74
A3.21 L2 TDACHL B oottt ettt ettt et et ettt ettt ettt ettt ettt ettt 74
4322 FBETIREE COPAMP) HL R B oottt ettt ettt ettt ettt ettt ettt 75
4.3.23 EUEAR2(COMP2) FEL B H oot 76
4.3.24 HEERLCOMPLYEE B E oot 77
4.3.25 WA ERIREN S (Segment LCD) JFME .ottt 77
4.3.26 T FEAG IR (TSYEFTE oottt 78

SR - Ay TR PRSP 79
ST QFNB2 ettt 79
S2QFNAS ...ttt ettt 80
S3LQFPAS ...ttt 81
S QFNBA ...ttt ettt 82
5.5 LLQFPBA ...ttt ettt ettt ettt e ettt e ettt e ettt 83
5. LLQFPBO ...ttt ettt ettt ettt ettt e ettt 84
5.7 ZEEITIT oottt e e e ettt ettt ettt ettt ettt e ettt et ettt ettt et et et et en et en et ee e s 85
B R T B oottt ettt ettt ettt ettt et ettt e et e e ettt e e ettt e et et r e eriens 86
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EREA
RKH
2 1-1 NB2LA0X BRFUTEYFIILE ..ot 13
FE 2-1 SEMTZRIIAEELAL oo 18
FE 3L GIHITE oo bbb 38
TR AL HTEIFVE oo e 47
FE A2 HETFVE oo e 47
FEA-BIRTEIRFVE oo s 47
B BB I TAEZEE oot e 48
F 45 E R I T AEZEAE oo 48
46 PR EALATEBIEFEBIEHUERNE oo 48
AT NE B TEHIE oot 49
R 4-8 IBATH T LAY BV RE, BB AL FRARTD AP A B AT oo 49
F 4-9 BEARAR IR ATHL L BT TIAE ooovvovee e 50
% 4-10 TR ALY AR AT, B AL FRARAD AT I AE HIBAT oo 50
F 4-11 BEARBE R AT EETTEFE oot 50
F A4-12 1EHLAEFH U R AL LTV RE oot 51
F 4-13 EE AN P BHEFPE (BYPASS FEEIR) oot 51
F 414 ARFE AN PO BHEFPE (BYPASS BTN ) oottt 52
e 4-15 HSE 4~32MHZ AR5 B8 RFPED@ oo 53
F 4-16 LSE JR 7 23 F M (FLse=32.768KHZ)D@A)E) || ..o 54
FEA-17 MSEIRTABEETED oo 55
e 4-18 HSIHRIGEEFFVEDD oot 55
FE A-19 LSHIRTGAEEFVED (oot 56
2 4-20 MRIIFERE TR IRIIEIEIT T] 1.oocveoeeoeeeeceeese st 56
FEA-21 PLLFYE (oo 56
T A-22 TNTFAFREREEFVE oot 57
F 4-23 INAFAFE 2% 5 A AR AR I oo 58
FE A28 ESD Z8XF B KA o vvveveevieseete ettt 58
FE 425 FLTHUBE cooooe e 58
FEA-26 1O FEASEFNE oo 58
827 10 B IRBIAE TTEFTE oot 60
FE A28 HTH HILEIFIE oo 60
e A-29 BN HISZTRFVED (oo 60
28 4-30 NRST BIBHFFVE ..ot 61
FEA-31 TIMUB EETE oo 62
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EIRRA
FE 8-32 TIMIBIAISIBITIO HETE oottt 63
FE 433 LPTIMER BEVE oot 63
% 4-34 IWDG Fe KFNE/INHEE LTI (LSI = 0KHZ) oo 63
# 4-35 WWDG it KA/ N B AL E] (APB1 PCLKL = 16MHZ) oo 63
FEA-36 120 FETIEFME oo e 64
FEA-3T SPIUEFTED oo 65
FEA-38 IZS BEMEW o 67
FE 4-39 USB JHBHETTH] ..ottt 69
FE A-80 USB ELIEFVE oo 70
T A-41 AETE USB HLUFIE oo e 70
FEA-82 ADC M ..o 70
2 4-43 ADC FEEIFTAID ..ot 71
F 4-44 ADC FEFE—JRI PR AITRZEIED®D oo 72
FE A-45 VREFBUFF ML oo 74
FE 486 DAC FFNED oo 74
ZE AT OPAMP BEFVE ..ot 75
FEA-48 COMP2EFME ..o 76
FEA-89 COMPLIEFME .oo.ooeee s 77
2 4-50 COMPL A IIFERETURETE ..o 77
FE A-51 LCD FEBIEFEETE oot 77
T AB2 T AL IBIFEIVE oo 78
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EIRRA
A H >
P 1-1 NB2LA0X FRFMHER .ot 11
B 1-2 N32L40X ZRINTT BACHLAE EEIZIS oot 12
B 2-1 FFAE BRI B oot 14
PR 2-2 BB ..o 16
P 3-1 N32L403 F 1 QFN32 S I ovovveeeeeeetceeeee ettt s sttt s st s st anee s 32
] 3-2 N32LA06 Z2 71 QFNAB Gl I TN cvvooveeeveeeeeeeeeeseeee e seeseess s esss s esss s 33
] 3-3 N32L406 Z2 41 LQFPAS Gl BAIZIAIT .vvoveeeeeeeeeeeeee ettt ettt sttt 34
B 3-4 N32LA406 Z2 1 QFNBA GBI TN covvorveeecveeeeeeseeeseies st 35
] 3-5 N32LA406 Z2 1 LQFPBA I BHIZN I coovvveocveereeeseieseeesseessessiessssssses s ess s 36
3-6 N32L406 F2 71 LQFPBO BIIHIZI A wooovveocveeeeeeeseeeeeeeeeeeeeesesessssessse s ssnsssss s s sss s 37
AL BRI AR ZEE <o 45
B 42 BIHIEITNHEL IR ¢.cvvovvocvvcesees s 46
B A-3 I LT e 46
B8 FLTTEFEII B TT ZE oot 47
4-5 AP BB VE I SE T T oo 52
P 4-6 MR AT BRI AT T T B oo e 53
P 4-7 48 BMHZ SRR F oo 53
4-8 18 1] 32.768KHZ A MBI R FH ...t 54
B 4-9 B NI HE AT TEEFE TE S cvvoeveoeeeeseeeeees st 61
P 4-10 ZEULAT NRST BRI oo 62
4-11 12C BRI T AR L EEW oottt sttt 65
4-12 SPI B - MBEER T CLIKPHASO ..o ess s 66
P 4-13 SPI S B M IRAT CLKPHASLD o 67
P 4-14 SP1 T BT B IRM e 67
4-15 128 PAEEIF FE B KM D oot 69
4-16 128 FRETINEFE B (CRFUITHTI)W oo 69
K 4-17 USB I 58 BB S I ETFAI TR BRI TE] covvoeveeeeeseeeeeee e 70
B 4-18 ADC FEFERFNE oot 73
4-19 1 FH ADC BEILIEBE I oot 73
4-20 it i YR 228 HUR 25 R % (VRer+ 5 VDDA THIE) oovooee 74
I O L=l N T2 2 = A RO 79
I @ L=l NI = s TR 80
5-3 LQFPAS 2 U ST ..ottt ettt ettt nees 81
I @ ] =i N[ = s OO 82
9/89
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BERZA
R R I T = N T 83
R R IO =l T2 AN PO 84
BE] 57 ZZ T oottt e et et et et et et et et et et et ettt ettt et e e et et et et et et et et et et et et et et et et et et et et eeeneeen 85
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BRI

1 = A

N32L40x Z8 41 fedz il o 7 it 5% FH e R RE 32 ARM. Cortex™-MAF N %, 4E R OB 86 (FPU) A3 s
S (DSP) , HEIATIFHEIES . &om LIEES64MHz, 5 sk 128KB F N IN & fEf#Flash, 3% #%
P4y XAUSRAETE, it K24KBHk A TUSRAM, fU#58KB Retention RAM. N & — /N EHAHBMZL, M4
RSN Bl R APB SR 26K, e 2 64T EHNOs, $REEFEE MmO, afaii124;
45Msps ADC, Z%ik167h R4 N IEIE 3NN HRIEE, LL11M12f71Msps DAC, £ £ 143208 LCDIKZ)
RO, RN REEZ M@ E D, SRS PMUS)ART. ILPUART. 24M12C. 2°SPI/12S. 14NFS USB 2.0
W& INCAN 2.0Bl EH:, P E BRDF RN 5] 88, SZRFZ Fh E bR [ i 2 Sk as 4R s

N32L40x & 51 7= i vl Fe g TAE T-40 TE+105 TR EVE ], fLH i E1.8VEI.6V, FEHEE Fhd At H
FUREE, FFEIRThEER FHIESR . 1% R0 R E32/48/64/80 5 Bk Hs, HABEAE IR, & H sk
Wl B AR

1-1 N32L40x RFIEE

System peripherals ITAG
16MHz 100KHz~4MHz
RC OSC RCOSC DsP FPU
4~32MHz Power
0sC Controllertem SRAM2 SRAM1 MPU
" e
RC OSC monitor ARM Cortex-M4
0SC Controller
MCO —J —J AHB-Lite 1-Cache

2KB

NVIC

AHB Matix (64MHz)

Peripheral Security
Bridge - Cryptographic
Algorithm
Acceleration
Engine

1x12bit

1

USART UART T o Timer LPTIM

Segment
1x12bit
DAC

<3 2 1-ch
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EREA
1.1 Ay R

A 1-2 N32L40x RFIIT 524005 B B

N 32 L 4 06 C 8 L 7

AF] R
Nationstech
MCU Hr5
32bit
PR
Low Power {EET@@
MCU ¥ 7:-40T~105<T
4 = ARM Cortex-M4

HAERA
=A%
x3= R HFLCD oo om
X6 = IZHFLCD
BRI
K =32 iy BRAA
C=48 8 = 64K Flash
R =64 B = 128K Flash
M =80 J}I

12 /89 B ARG PR A E Nations Technologies Inc.
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& 1-1 N32L40x RF|BIHELE
BRE N32L403K8/B N32L.406C8/B N32L406R8/B N32L.406MB
Flash%s & (KB) 64 128 64 128 64 128 128
SRAM% i (KB) 16 24 16 24 16 24 24
CPU#i ARM Cortex-M4 @ 64MHz, 80DMIPS
TAEFREE 1.8~3.6V/-40~105°C
HH 5
jfé g 2
B FA 2
LPTIM 1
SPID 2
12s® 2
12C 2
% UART 2
g USART 2 3
LPUART 1
UsB 1
CAN 1
GPIO 26 38 52 64
DMA 1x
SEIE KL 8 Channel
12bit ADC 1x 1x 1x 1x
SEIE KL 10Channel 10Channel 16Channel 16Channel
12bit DAC 1x
SEIE KL 2 Channel
OPAMP/COMP 212 212 212 212
Segment LCD A F 4x20 4x34/8x30@ @) 4x44/8x400)
P DES/TDES, AES, SHA1/SHA224/SHA256
SM1, SM3, SM4, SM7, CRC16/CRC32, TRNG
TR BERS (RDPIWRP) | 7% 7 XY 24830
ESp QFN32 | LQFP48/QFN48 | LQFP64/QFNG4 LQFP80

1. SPI1 A1 SPI12 2 AT RyEP)#e SPI AR UAN 12S 25 Ak =
2. LQFP64/QFN64 £ 3k A B it A A LCD 1/8 55 EhAH L (8x30),
3. 18 kAR T, By Cith i LCD AH: 14 1WE.

ARt H R AR Nations Technologies Inc.
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EIREIAN

2 TheEe i
2.1 BN

N32L40x R HIAERL T Fe i — AR i A RARM Cortex™-MAFALH 2%, 7 Cortex™-M3 A A% 1) L7l 3@tk 1B H hE
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

N32L40x R F30 F AL S R N N T A (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
0XE010_0000 - OXFFFF_FFFF Reserved Reserved 0x4002_3400 - 0x4002_3FFF
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 External PPB RCC 0x4002_1000 - 0x4002_13FF
0XE004_1000 - OXE004_1FFF ETM Reserved 0x4002_0C00 - 0x4002_OFFF
0xE004_0000 - OXE004_OFFF TPIU Private Peripheral - External 768KB m ADC 0x4002_0800 - 0x4002_OBFF
T Reserved 0x4002_0400 - 0x4002_07FF
R X DMA 0x4002_0000 - 0x4002_03FF
0XEQ00_FO00 - OXEQ03_FFFF Reserved Private Peripheral - Internal 256KB < Reserved 0x4001_8000 - 0x4001_FFFF
OXE000_E000 - OXE000_EFFF NVIC
0xE000_3000 - OXE000_DFFF Reserved
OXE000_2000 - OXE000_2FFF FPB Reserved 0x4001_5800 - 0x4001_7FFF
0XE000_1000 - OXE000_1FFF DWT UARTS 0x4001_5400 - 0x4001_57FF
0xE000_0000 - OXE000_OFFF IT™ UART4 0x4001_5000 - 0x4001_53FF
Reserved 0x4001_4400 - 0x4001_4FFF
. SPI2/1252 0x4001_3C00 - 0x4001_43FF
Exteral Device 1GB USART1 0x4001_3800 - 0x4001_3BFF
TIM8 0x4001_3400 - 0x4001_37FF
0xA000_0000 - OXDFFF_FFFF Reserved | SPI1/1251 0x4001_3000 - 0x4001_33FF
TIML 0x4001_2C00 - 0x4001_2FFF
Reserved 0x4001_1800 - 0x4001_2BFF
o~ GPIOD 0x4001_1400 - 0x4001_17FF
o GPIOC 0x4001_1000 - 0x4001_13FF
o GPIOB 0x4001_0C00 - 0x4001_OFFF
< GPIOA 0x4001_0800 - 0x4001_OBFF
EXTI 0x4001_0400 - 0x4001_07FF
AFIO 0x4001_0000 - 0x4001_O3FF
0x6000_0000 - OX9FFF_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 - 0x400F_FFFF Reserved(bit-band Region) USB SRAM 5128 0x4000_6000 - 0x4000_63FF
0x4000_0000 - 0x4002_9FFF | AHB/APBI/APB2(bit-band Region) USB Register 0x4000_5C00 - 0x4000_SFFF
12C2 0x4000_5800 - 0x4000_5BFF
12C1 0x4000_5400 - 0x4000_57FF
0x2400_0000 - OX3FFF_FFFF Reserved LPUART 0x4000_5000 - 0x4000_53FF
0x220C_0000 - Ox23FF_FFFF Reserved(bit-band Alias) LPTIM 0x4000_4C00 - 0x4000_4FFF
0x2200_0000 - 0x220B_FFFF SRAM Alias(bit-band Alias) Peripheral 0.5GB — USART3 0x4000_4800 - 0x4000_4BFF
0x2010_0000 - Ox21FF_FFFF Reserved [a1] USART2 0x4000_4400 - 0x4000_47FF
0x2000_6000 - 0x200F_FFFF Reserved(bit-band Region) o LCD 0x4000_4000 - 0x4000_43FF
0x2000_0000 - 0x2000_SFFF SRAM(bit-band Region) < TIM9 0x4000_3C00 - 0x4000_3FFF
Reserved 0x4000_3800 - 0x4000_3BFF
Reserved 0x4000_3400 - 0x4000_37FF
IWDG 0x4000_3000 - 0x4000_33FF
Ox1FFF_F814 - OX1FFF_FFFF Reserved SRAM 0.5GB WWDG 0x4000_2C00 - 0x4000_2FFF
Ox1FFF_F800 - Ox1FFF_F813 OptionBytes RTC 0x4000_2800 - 0x4000_2BFF
O0XLFFF_4000 - OX1FFF_F7FF Reserved COMP 0x4000_2400 - 0x4000_27FF
Ox1FFF_0000 - OXLFFF_3FFF OPAMP 0x4000_2000 - 0x4000_23FF
0x1000_6000 - OX1FFE_FFFF Reserved Reserved 0x4000_1C00 - 0x4000_1FFF
0x1000_0000 - 0x1000_SFFF 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 TIM6 0x4000_1000 - 0x4000_13FF
0x0002_0000 - 0X07FF_FFFF Reserved TIMS 0x4000_0C00 - 0x4000_OFFF
0x0000_0000 - 0x0001_FFFF | Aliased to Flash/SystemMemory/SRAM TIM4 0x4000_0800 - 0x4000_OBFF
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.
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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 Eik24K 55 1 N B SRAM, f1F5SRAMLAISRAMZ . SRAMLIFI & Kk K /N 16K ZE i, 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, ISR LS (40KHZ) , 40 Ens i £ HSE (4AMHZz~32MHz) , A BAHE I8 LSE (32.768KHZ)
PLL.

AL N ERMSIES Bl BN 5 BONCPURTBh, S A 7 o] DLE RSN B A e in i DI Re HSER Bl 448l
B e b R, BB B, RG0K A st U BIMSL, G0 BAERE T AT, B T LR R R B Y A R
A, 7F 75 B AT DISR OGP LS 58 4= 0 Hh W B8 (0 24— A TB) 250 FH R A R 3% 2 SR R ) o

MSIE Bha] H F7ESTOP2IR A R PUE M BRI AT IR S, BTEMRIIFEZITIRE T N RGN B, DA I Ah—
SRR BEAG . THFEEDR M7= .

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

LA AT T B AHBRUATR . = APB(APB2) ML APB(APBL) X 45 . AHB ) % =i 4% J& 64MHz,
APB2 5 m i % S 32MHz,  APBL[) 5 s 4% A 16MHz .

¥ FHUSBIhRER), WAZ5[EN {8 FHHSEFIPLL, Jf H CPUSZ 4 2 N48MHz.
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& 2-2 B
FLASH_CLK
CIOCk Tree HSE TRNG 1M to Flash programming
Legend: | Prescaler ————————» TRNG_CLK 1M
HSE = High-speed external clock signal HSI 12141132
HSI = High-speed internal clock signal TRNGIMSEL DC 1M
MSI = Multi-speed internal clock signal HSE Preseal
LSE = Low-speed external clock signal i | rescaler > ADC_CLK1M
LSI = Low-speed internal clock signal ADCLIMSEL 1472/-+-132
usB 48MHz USB_CLK
Prescaler |——————— o USB interface
/1/1.5/2/3
RNGC prescaler
11/213/4/-+-132 RNGC_CLK
MSIRC Angczllélr_ ADC_PLLCLK
100KHz~
11/2/---1256 ADC_CLK
4MHz ms ADCPLLPRES[4] ~ ADC_HCLK
ADC HCLK
—1 prescaler
HSIRC 11721132
16MHz
ADC_HCLK
SCLKSW HCLK cPU
™ AHB BUS
PLLHSIPRE Hsl CoLK
osc_out 7 frise osc sYscLK | | A8 | Helk ﬁ
OSC_IN 4~32MHzZ] PLLCLK] | 64MHz | |/1/0/...i512| B4MHZ 118} SysTick
- MAX
HSE MAX SAC_CLK CRC_CLK
PLLSRCDIV APBI DMA_CLK
PLLHSEPRES 16MHz MAX PCLK1to
CLkssEN] 1 Prescal
CLKSSEN /l/rze/s“c/z/elre APB1 peripherals
HSE RTCSEL
0SC32_OUT L H [ seosc] L/ TIM 2/3/4/5/6/7/9
05C32 IN 32.768KHz| | LSE RTC_CLK(to RTC/LCD) If(APB1 Prescaler = 1) x1|—— TIM2/3/4/5/6/7/9_CLK
N LsI else x2
APB2
LSECLKSSEN Prescaler 32MHz MAX PCLK2to
/21418116 APB2 peripherals
TIM 1/8
If(APB2 Prescaler = 1) x1
else x2
LSIRC TIM1/8_CLK
40KHz IWDG_CLK SYSCLK
TIMCLKSEL
————— LSI PCLK1
——— LSE LSl PCLK1
PLL MCOPRES —— MsI LSE SYSCLK
MCO [l—y Prescaler L | — SYSCLK HSI LPTIM_CLK LSE LPUART_CLK
1/2/3/4/...116 HsI COMP1_OUT HSI
—— HSE COMP2_OUT
—— PLLCLK LPUARTSEL
MCO LPTIMSEL

2.5 B BhER

RN, A LUEBOOTOS| AL 7 BOOTEL & (USER2) ik #4E A7 5 I JE hi = .

B NEFNEEMER (FLASH Memory) &5
B MRS (System Memory) J3 50
m N EHSRAMJE 3l

Ja BN FE T (Bootloaden) /7 /il T R Fiff figs ', 7 LLEITUSART18{USBXIFLASH Memory #1742 .

2.6 PEEHFR

H

VicoySegment LCDREBRAE L, 38T 7 47 S0 B A BT AN 1B AR i 05 2o A A LCD P T I AR S

I, WAHEVLco | I E ISR — N LuFR A, B3 AT LB AT B A\ FL Y LCD R it

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

16 /89

Vssa, Vopa = 1.8V~3.6V: NADC. DAC. OPAMPAICOMPHLHE o VppafVssalhs 44> il i 4% B Vop Al Vss o
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ERRAR
Z WL1%14-3

2.7 BAL

PORFIBOR LR L BLTE B 1F N8, IX 4 FRLBRZA 440 T TAEIRES, (RIERSESL I 1.8V FaE TAF: 4
Voof& T %58 M HRAE (Veormor) I, Bt i T EALIRES, WAL S 2 A L %

2.8 Pl 4R Fa s I 0 3%

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 S, PVD I R TR BRI AR P S - % T Veorpor I Vevo II{H 227 %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 {RThFEE
N32L40x R 51|77 il SZ RSP ThFERE 20
B LP-RUNEER

FELP-RUN (Low Power RUN) ' F, CPULIMSIN41ig1T, $MATFLASHESRAMH IR, IF HPLLIE
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) #izF, CPU{#1l, PLLZ%M], USB/ICAN/SACHEH I, HAthshikrl
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]. CPUZME#%4E, LSE/LSITIECE T4E, FraGPIOfHH:, SRAMLIFISRAM2T]
ERFE, SPl, USART/UART, 12C, WWDGREE, 8071 &1 2 f7as Prfr, RETIHAMI H 5 B ysidek 1F 5 T
k.

M. A DUE AT — e B REXT IS S48 A MSTOP2 I 2 1 Mefil, EXTHE 5 0] L2416 NEXTHE 5
(/O . WKUPH| I fig . RTCE BAYEMEE . RTCH%. RTCAZ. RTCHfAIE. NRSTE 7. IWDG
ghi.

B STANDBY#IR

TESTANDBY #5507 AR BB I IR VE FEIRAS o P93 170 B F 1 TR #3 # 9C A, PLL HSIFIRCHR % #% FTHSE
SEARTR T Atk SE A, AN LSEFILSITT % T 4E; #EASTANDBY MG, & M2 F 8N 5% £ %, SRAM2
Al EfR4E, STANDBY HLERAS T4

NRST EHIANEBEAAES . IWDGEAL. WKUPS| A EH—A BT R &iAYs . RTCREBAYEMER . RTCHH 4.
RTCH} 8] # X RTC A& 7] LLFE S MSTANDBY 45 U e i

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

17 /89 ARt H R AR Nations Technologies Inc.
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2.11 EEF#ERAI(DMA)

LR RIG T8 DMARE R 2%, SCH8A-DMAJEIE, W LUE HfA i as BB as . AN Bl 43 AL it 243 2
AN B BEAE S s DMATE ) 28 SCRFIN TS 20 X A, 8 4 T 428 ) 2 AL S 218 22 v [X 45 s T = A ) A o
AN EEAE LTI EDMATE K,  [FI 0T L SOk S AN TE . nE e o0k sk B AN aE il
FERIIC R . A sk AN H ARtk .

DMAR] LT FEE K4 %: SPI. 12C. USART. TIMx (EZkABRFEARER ) . DAC. 12S. ADC.

2.12 SERFET8F(RTC)

RTCE —HIESHAT RIS, WE O IR pisisl, mIERALTENINRE, I EA Wb b WA e e (i
RN A Thig. RTCASWAGEHIRENIRE AL, 2 MSTANDBY BEAMEERS, th A ElL.
RTCH IR B B AT LLGE £ 932.768KHZA MR i iR o - WD FE40KHZ RCIR 4% Bl e (1) S B et
BHE2128 7 TR NI BRI X IRS B EORARH SR 7 5t U A1 532,768 KHZ N Bk /DAy i
BRI, RIS O AME R IR RN B R 22, T LR Syt —N256Hz (5 5 X RTCIIN gt AT K. RTCH —
AN2207 (TR S F TN B A, BRI 0 R I o 32.768KHZ N, ek ™ AR — M IR B I Al R . 53 4h
RTCH] AR R A A ARTHARIRES T e i

2.13 ERRFE 1M

B2 2 AT E I A8 5 E I SR A2 NS ACE RS 8%, LIMRIDAEERS &%, ARG T IHE I 2 AL A
ARG E N 45 o

NREL T s B N A I E I SR A ASE N 4% (1 Th e -

R 2-1 ERBIEEELE
} FEHEDMA | 3R/

SERT 3R SEER it WA R i HAMaH
TIM1 M, [, 1~65536. [A] {1 4
TIM8 16 CRNERY BHH Y Y
TIM2
TIM3 -

mE, | 1~655362 [A] ({1
TIM4 16 ’ ' o Y 4 N
TIMS ENSIEEN =B
TIM9
TIM6 1~655362 [a] 4T

2.13.1 fRIhFEER 28 (LPTIM)

LPTIME M EA Z A PFIR 16 AL E R 2%, & ] LAE R Standby R 302 S BT DIAERL N IR FFHB AT
LPTIMA] LAESRAT B B IR AO15 O0 T84T, AT DARIE“Rk b it 888 Besh, LPTIMAT LU R GEMIRTI#E
e, DA A ThAE LB I DI RE™

F R
B 16 i b EEs
W 3bit WA, 8 FHAMAT (1. 2. 4. 8. 16, 32, 64, 128)
m ZAEERE
&  EBEAPYE: LSE, LSI, HSI, PCLK1, COMP1_OUT #{# COMP2_OUT

& SMEEBRE: @i LPTIM Inputl A RIAMEI B CTAERE LP kG 4%181T, Tkt Hds
IAiED)

B 16 bit 33T 74 (LPTIM_ARR)

ARt H R AR Nations Technologies Inc.
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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 EARKNE (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)

Lﬁﬁﬁﬁﬁﬁ (TIM2. TIM3. TIM4. TIMSHITIMO) EEHFLLNIHE: MAE ST, WEHmA
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,

19/89 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 bege, kP B . BN 3R
WO AR A T/DMA:

& T

& R

& HAFEL

L =

® FEESHA

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

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

A I A EAE 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
B AR S AR A 2L, T TAETESTOP2AE:UFISTANDBY 1. IWDG— BB 0E,  dn SEASTE A€ B
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. (R EA A B G DA A A BUE i, SR 77 3 Y T 50 A (FE 42 1) o A7 25 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 B 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)

N32L40X R 5172, SR T | 25 AT Ok #2100, AFE3ANE A PR b IR 28 (USARTL. USART2H1
USART3)F12/Nil I 7 2B UCR 23 (UARTARIUARTS). X544 R LR D (5 . X FFIrDA SIR ENDECH: %
fifRts . ZACPEERE SR, A B TIBE R FILINGE I RE

USART1. USART2FIUSART3#: 1 H A/ [FICTSHRTSIE 547 B, 4 1SOT7816H B it R, 5SPLE(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 UARTS

SR S SR X SR SR
EdiRipeety X SCHF SR A ANSFF

Z A7 BN (DMA) SR SR X SR SR

EZ LRS! S SR X SR SR
EEZEE X SCHF SR ANSFF ANSFF
e S SR X A ASHF

PXT(FLAR ) S SR X SR SR

I'DA SCHF S SR SCHF SCHF

LIN SR SCHF SCRF SCHF SCHF

2.16 RTI#6E F 7P BULAR (LPUART)

Fr AR TARIhRE S0 s AT U R 28 (LPUART) , AIESTOP2IRAS (H KA 39600) Uk, e~
TSR R EMCU . A4, EIRE R BN SRR B CAnAPBERHSERT 81D, AT DE R B 528
H, SR S PRRR

o ERFE

m SRRSO EE A PR AEEGANE 1A
& BRI

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

L I DN i e

32 AR FIFO M 1715 K I%FIFO

PR R AR 2 il or

A Y PRI R 2

LTI

SRR A R 1R A B T

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

B RS A A7 A

SCHREREAF AR

S FEDMAE £

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

& T X AR R

& R E LT

& AR E AT U

2.17 BATAMEEO(SPI)

T AEER2ANSPIE I, SPIRR VRS HAMBI A& LA XL, R A7 7 08 E . s Ca] DB B
B, IFASNE MBS SR LB SR B (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 R EEE: 16Mbps

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, A1FE CAITHI12ShrdE, MSBHRILSBXI 545, 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 R FE T A0S, SRATRER (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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EIREAN
W SRR

& SRR

& MSBXf FFARE (20 55)s

& LSBXIFHRMECH R 55

€ PCMbRHE(1647 38 TE M7 K B [7) 40 B0 16 7 i ioidy Je 32 (i i i)
MR T SR MSBTE G
B ORIEFEE R ADMARE
W R ] DU RSN A A, L [ s 256X Fs(Fs A SR AR AT )

2.19 FHil 33 R I 4 (CAN)

N32L403F1L406 £ 51| B 1 CAN M ZRFE 11, He252.0AM12.0B(E3N)ITE, AEFK Eis1Mbps. ‘& A] LA
RIELINI BRI TR BRAEWT, 0T DRI & 3% 29 8 FR RT3 g il

F BRI

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

W SCRRIN A fil R 8 1E DRe

L3S

& 3NRIEIBAE
& SRR S G R
& iU R I SOFIN ZIfr I [A] 2k
BRI
SRR E 112N U FIFO
AR SR AR 4 -
HLAN T IEAR A
PRIRFFFIR
FIFO kb 375 =X AT il &
& OB SOFT %I i A1 R
WA AR RS AR
& bR EAR
& 1607 [ HigAT
& TR A 2 HEE T RO TR
m B
& ITATBE
D P g eEl= <2 S vl 1 PO (L R 7o =T T BV
220 A BATEZ (USB)
N32L403F1L406 R 51 i I T 5 & 458 USB % % (12Mbit/s) bk () 4 USB A28 ¥ a2 1l 8% o i 2 7T F K
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EIREIAN

fHECE, HAAHERMEEDIRE . USBL F48MHzIN o B i N HPLL™ 4

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 i 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 1T, KB ATE IGPIOS| JHIE A 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

v JTDI BT ERisEs;

v JTCK BT Fhi;

v JTMS BT Fhis;

v NJTRST & T b4l

MR ICE R, S E0 B A A B R BRI /O S, mT LA LLHER AR A O
A
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BRI AR 1 LT R T e s

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

FERE

B DU ACE

HAATECE : R, 12, 13, ARS8 L,

RS ME TS : SCRFERS. 12, U3FIL/AfWE ;

XU AL 017 i B B BT s A B AR vh 8l (B EE ARSI E B

LCDHLJE A i%E: MVLCDS| AN IE (HA] DS VLCD B 5% #:3IVDD) ; #iF N #% \IDC-DC T 4%
sy COMTE BN pFEE)

LCDI &by al i%: HSE/32, LSIELLSE;

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 (I S T R e 3 g i)

B NE MR A LCD R, FREE AR E,  PAULBCLCD TR b A s A P 53
B NERRRTH RS

B 7 HFSLEEP. LOW-POWERRUN. LOW-POWER SLEEPHISTOP2KLS, T iy, ] AR X Lefsi =, N 24
FH CASRAS BEAR FI D #E

B N EMAREE, AR T (EMD FITHEE;
B CFFINKRDIRE: TIACEL. 2. 3. 4. SEUTHAGEARR AR (05Hz. 1Hz. 2HzE4HZ) T IN¥E;
B FH{ESEGHICOMIHE 1 N BC B N AH B AFIO .

2.23 IR/ # 3% (ADC)

FAFSCRELAN 1207 4.5Mspss A 2 R X LA RIADC,  SCRE L NFIZE 735N, AT 16N S FI3AN N 8
5.
F R
B FERI20. 1067, 8. 6 HER AL E
& 12bit/3 HEE N s KA H %5 4.57TMSPS
& 10bit7; HF N s KA H #25.33MSPS
& 8bit/r HHR T B im R A I# %6.4MSPS
& 6bit/r HEE T iR R AE I 2 8MSPS
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B ADCH B 7y AR iy SRAE IS SR T A i

& T EAHB_CLKAEN TAERPJE, i nl #64MHz

& T EPLLYE N REER SR, fmn] #164MHz, CEF341,2,4,6,8,10,12,16,32,32,64,128,256
& ACEAHB_CLKAEJRAERS B, feimal #164MHz, SCR77341,2,4,6,8,10,12,16,32

& 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 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 2824 BA 2R TAEB P E BmOREs, B MBEORAS . P ER b 2 A0 ] 4 R UK 25
(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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EIRIWKV
B ORI

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)

Jr AR B T SO 45 (DAC), Bt — 127 350 A\ R Fi I i L SR e e 2, B P9 L Buffer % HY B TE
DACH LA i3 VopaEkVrersurrer I E NS .

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

B A e 4

2.27 BEAEEIR(TS)

TR AL RS P A — AN BE IR R AR I LR, FE VU I 7E 1.8V <Vppa< 3.6V 2 1] I AL AR TE N3 B I %
FIADC_INL17/HINGEIE I, FH W0 AL s (1 B e 4 21 S 0

2.28 fEH TLARKK BT (CRC)

£ CRC32FICRC16/E, FEINTUARLIE(CRC) T PR 6 /& MR 41 il 5 1 2E il 2 W03 2T —CRCiH R 45
TEARZ IR, BT CRCHIE AN T 56 UF Hiis AL s A7 i 1 — ik . 7EEN/IEC 60335-1ARAE 3 Rl Y,
B T — A NG AR IR B, CRCTFS BRG] DU T SER T SRR 28 4, FR S5 e sEEE
A SR AR B P AR [ 2 S 0 L
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EREAR
T B

CRC16: SCHFZ Izl X1®+ X5+ X?+1

CRC32: FHFZ Il X32 + X% + X2 + X2 + X164 X124+ X1 + X104+ X8+ X7+ X5+ X4+ X2+ X +1
CRC16 5 A 14~ AHB I 44 HI(HCLK)

CRC32 THH I A 14~ AHB I 44 HI(HCLK)

TEHITCARTH AR E R E

37 HF DMA

2.29 FHHE LA INE T 2 (SAC)

PR SRR NI 51 8, SCRE 2 B BRETIE e [ S B W R i VA RN A R B R S e, AR LT 4l
SR 5 RERR KR D e L

A SCRF ISR IR

B 7 DES M RREE
& 7 DES il 3DES Jf# s

& TDES 3 #F 2KEY #l 3KEY 3
¢ I CBC fil ECB sk,
W HF AES XRREE
& SO 128bit/192bit/256bit 2K
€ ¥ CBC. ECB. CTR #ix{
B R SHA R
& ¥ SHALSHA224/SHA256
W S7EF MD5 B
B ER R RE S SM1. SM4. SM7 5 LL K SM3 %1% 5Tk

2.30 ME—BEZ P35 (UID)

N32L40x 417 i N B A R FE FIME— R & 5515, 351289662 T UID(Unique device 1D) #1284 (1)
UCID(Unique Customer ID), XN % 781547 AL NAFAE M o8 I R GBI E T, SN ES G BAEH
] g, FEPRUEXTNS2L40X R FAT R — AMsda il S e AT 00 N 32 i — 0, P SRR P s v 2% T
PLiE T CPUBITAG/SWD 2 3L, A A #A5 M

UID 961, 38 HIRMON P 915 BN ERS, FE4 S INAERT, R eME— bR 5 AN AL 5,
— B A E N A7t N I 22 4tk o eI mT T30 B 22 4D se i) Secure Bootloader 25 -

UCIDN128f, 8 B REA 7 4155 3, B O R A7 KARARIAE B

2.31 BATHLRITAGHER O (SWJI-DP)

W HRARMIISWI-DP#2 M, 454 TITAGHI R AT Fe il O, nf DLSZEl E 47 B2 i1l D B TAGHR: &
B, ITAGHIITMSHIITCKAE 545371 5 SWDIOFISWCLK AL B 51 I, JTMSIHI_E i — Mk 1015 5 B 51 F T 18
JTAG-DPHISW-DPJa]17]#:
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3.1.1 QFN32

www.nationstech.com

P 3-1 N32L.403 251 QFN32 5| Bi4>4i

VDD
PD14-OSC_IN
PD15-OSC_OUT
NRST

VDDA

PAO

PAl

PA2

S VSS

o
|_
@]
@]
m
CID N~ O L0
QO m m o
o [a o [a
31 30 29 28
QFN32
R it
|
: 33
: VSS
l

—— e ———

PA14

PA13
PA12-USB_DP
PA11-USB_DM
PA10

PA9

PAS8

VDD
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VLCD

PC13-TAMPER-RTC
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& 3-2 N32L.406 %% QFN48 3| ji43-4i

[ 11
[ 12

PC14-OSC32_IN | 3

PC15-0SC32_OUT 4

PD14-OSC_IN | 5

PD15-0SC_OUT |
NRST |

VSSA |

VDDA |

PAO

PAL

PA2

s
[ 7
s
[ ]9

[ 110
[ ]u
[ ]2

\
[
&[__|voD

5 VSS

5 PB9

& PBS

'S PD0-BOOTO

—_——————

& PB7

QFNA48

S[__|PB6

p PB5

—_——————

FS PB4

$[__|pB3

W[ _|PALS

@[ _|rAL4
J

36[___|vDD
35 | VSS
34 | PA13

33 | PA12-USB_DP

32 | PA11-USB_DM

31[_|prAl0
30 |PA9

29[| PAs

28[___|PB15
27[__|PB14
26[___|pB13
25[_|pB12

(
PA3[ 16
PA4l R
PAS| &
PAG 5
PA7T[ N
pBO[  |&
PB1[ |
pB2[ |8

pBlO[ R

PB11[ N
vss[ 8

vbD[ R

\
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EREA
3.1.3 LQFP48
& 3-3 N32L.406 %% LQFP48 3| {475
o
(@]
a
o
a) n |C_) Lo <t
O VU B @M O mMMBM®BDB I <
> > Ao Moo oaoaoaoa o
I rrrir
4 o0 N~ (e} Lo <t o (9V} — o (@)} (o] N~ )
‘ <t < < <t < < < <t <t (9] (qp] o
vLeb[ |1 36| ] vDD
PC13-TAMPER-RTC[ |2 35 ]vss
PC14-0SC32_IN[ |3 34| ] PA13
PC15-0SC32_OUT[ |4 33 ] PA12
PD14-0OSC_IN[_]5 32[ ] pa11
PD15-0SC OUT[ |6 31[ PA10
- L LQFP48 u
NRST[ |7 30 ] PA9
VSSA[ |8 29[ ] pAs
VDDA ]9 28] | PB15
PAO[ |10 27| | PB14
PAL[ |11 26 ] PB13
PA2[ |12 25 | PB12
( 93989523 IN8QI
HijEjH]EEINININININInn
2328588823988
Ao oo oo o a a E E > g
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ERRAK
3.1.4 QFN64
B 3-4 N32L406 &% QFN64 5| I Fi
=}
'_
o
!
g N o ® & ~ © w <+ o o 9 9 g 9 3
Y MM O O m MO M M m o O O O < <
> > a o o a o o a o a a a o a o
4 A
gy ygygy
64 63 62 62 60 59 58 57 56 55 54 53 52 51 50 49
VLCD 1 48 VDD
PC13-TAMPER-RTC 2 47 VSS
PC14-0OSC32_IN 3 46 PA13

PC15-0SC32_OUT 4
PD14-OSC_IN 5 QFN64

PD15-OSC_OUT 6

NRST[ ]7
PCO[ 8
PCL[ ]9
pc2[ 10
PC3[ 11

VSSA| 12

VDDA[  ]13
PAO[ 14
PAL[ _ ]15
PA2[ |16

—_—————

[o2]
a1
R ——

45 PA12-USB_DP

44[ | PA11-USB_DM

43| | PAL0
42 |PA9
41 |PA8
40[_|PC9
39[__|Pcs
38[__|rc7
37[__|Pce
36[ |PB15
5[ |rB14
34[_|pB13
33[_|pB12

,
PA3[ %
vss| &

voD[ 5
A4l I8
PAS[ IR
Pas N
PAT[ IR
pcal IR
oY I
PBO[ |
=50 I
pe2| N

pBIO[ %

PRI |8

35/89

VSS @
VDD 8
\
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3.1.5 LQFP64
& 3-5 N32L.406 &% LQFP64 5| 515
o
—
o
8
8 W oo D~ 0wt omN SO S S
Y 00000 mo0 0000 <L
> > o oo oo oo o o aadao o o
HiEIRININnIninnininininininin
( < M NN 4 O OO 0 N~ O I S M o 4 O O )
. © © © © O 1" v ;O 1O 1 1O 1 v 1 o <
vLeD [ |1 48 | | vDD
PC13-TAMPER-RTC[_|2 47 []vss
PC14-0SC32_IN[_|3 46 []PA13
PC15-0SC32_OUT [ 4 45 ]PA12-UsB_DP
PD14-OSC_IN[_]|5 44 | _|PA11-USB_DM
PD15-0SC_OUT [ |6 43 []PA10
NRST []7 42 []pPA9
K 41 [JPAs
L LQFP64 ]
PC1[ ]9 40 []Pco
pc2[]10 39 []pcs
pC3[ |11 38 [_]PC7
VSSA[ |12 37 []pce
VDDA [ |13 36 [_|PB15
PAO[ |14 35 [ |pB14
PA1[ |15 34 [ ]PB13
PA2[ |16 33[_]pB12
_ S 22/ IJIIREEIIIESS S )
HiENNN NN
2283285308888 23883
a > g [ o R = M o M s W s T T s T T E E > g
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ERA
3.1.6 LQFP80
& 3-6 N32L.406 &% LQFP80 5| 515
5
la) 8 N +4 o . <
5888083 BBREBRFER000F K
R I e e ST
e B 2 RFERRIRRNFIRBEE BB I B Y
PDL[ |1 60[ ]PD13
PD3[ |2 59| |PD12
VLCD [ |3 s8[ ] vDbD
VDD [_[4 s7[_]Vvss
Vvss[]s 56| |PA13
PC13-TAMPER-RTC [ |6 55| ] PA12-USB_DP
PC14-0SC32_IN[]7 54| |PA11-USB_DM
PC15-0SC32_OUT |8 53[ | PA10
PD14-OSC_IN[ |9 52 | PA9
PD15-OSC_OUT [_| 10 s51[ | PA8
NRST E 1 LQFP80 50 % PC9
PCO[ |12 49| JPcs
PC1[ 13 ag|]PC7
pCc2 14 47| _]PC6
PC3[ |15 46| _]Vvss
VSSA[ |16 45| | vDD
VDDA [|17 44| ]PB15
PAO[ |18 43| _]PB14
PAL[ |19 42| |PBI13
PA2 [ |20 41| |PBI12
\__ 8 8 8 & 8 8§ 8 838 8 8 8 38 8583 2 )
HiEEE NN
5872482228530 BF8555¢ 8
o > o o a >
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# 3-1 5[ X
S ERIERIE s | & | Fail
ZIEIZE E| sman i B | § | sare® ST AT
c|o3|og|Q K| o | x#
AN Y PD1 /0| TTa | Yes LCD_SEG33 -
USART2_CTS
- - - |2 PD3 I/0 | TTa Yes LCD_SEG34 -
1113 VLCD(VDD®) s | - R - -
- - - |4 VDD S - - - -
1 -1-1s VSS s | - - - -
TIM1_CHIN TAMP1-RTC
- 2 2 |6 PC13-TAMPER- RTC /0| TTa Yes LCD_SEG35 RTC_OUT
EVENTOUT WKUP2
] PC14- 0SC32_IN 10 | TTa | Yes ; 0SC32_IN
- PC15- OSC32_0OUT /0| TTa Yes - 0SC32_0uT
USARTZ_TX
21 5 519 PD14-OSC_IN 110 | TTa No 12C2_SDA OSC_IN
TIM1 _CH3N
USART2 _RX
3| 6 6 |10 PD15-0OSC_OUT 110 | TTa No 12C2 SCL OSC_ouT
4l 7|7 |1 NRST 1| - - - -
12C1_SCL
LPTIM_IN1
|- - ©
8 |12 PCO /0| TTa Yes LCD_SEG18 ADC _IN11
EVENTOUT
LPTIM_OUT
12C1_SDA
|- — ©
9 |13 PC1 /0| TTa Yes LCD_SEG19 ADC_IN12
EVENTOUT
LCD_SEG20
- - 10 (14 PC2 /0| TTa Yes EVENTOUT ADC_IN13®
LPTIM_IN2
LCD_SEC21
- - 11 |15 PC3 I/0 | TTa Yes LPTIM_ETR ADC_IN14©®
EVENTOUT
- 12 |16 VSSA/VREF- s | - - - -
5 13 |17 VDDA/VREF+ S - - - -
USART2_CTS
LPUART_RX
TIM2_CH1 ADC_INI®)
TIMER2_ETR
TIM5 CH1 COMP1_INM
6| 10 | 14 |18 PAO I/0 | TTa Yes - COMP1_INP
TIM8 ETR
WKUP1
SPI1_MISO TAMP2-RTC
12S1 MCK
EVENTOUT
COMP1 OUT
USART2_RTS
R
71 11| 15 |19 PAl 1/0 | TTa Yes - COMP1_INP
TIM2_CH2 OPAMP1_VINP
LCD_SEGO -
EVENTOUT
USART2_TX ADC_IN3®
8|12 | 16 |20 PA2 110 | TTa Yes TIM5_CH3 OPAMP1_VOUT
TIM2_CH3 COMP1_INP®
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glEslze|y| sIMEk (B B | 8§ | safe® B RThRE® ATk ThER
olodod] 3 K| o | x¥
LCD_SEG1 COMP2_INM
12C2_SDA
COMP2_OUT
EVENTOUT
o i PD8 /0| TTa | Yes LCD_SEG36 -
- - |22 PD9 /0 | TTa | Yes LCD_SEG37 -
-l - | - |23 PD10 /0| TTa | Yes LCD_SEG38 -
USART2_RX
LPUART RX ADC_IN4®
TIM5_CH4 COMP1_INP®)
9| 13| 17 |24 PA3 /O | TTa | Yes LCD. SEG? COMPZ INP
12C2_SCL OPAMP1_VINM
EVENTOUT
-| - | 1825 VSS s | - - - -
-| - |19 |26 VDD s | - - - -
USART2_CK
LPUART_TX DAC—OU(E)
12C1_SCL ADC_INS
— COMP1_INM
10| 14 | 20 |27 PA4 /O | TTa | No SPI1_NSS
1S WS COMP2_INM
USARTL TX OPAMP1_VINP
EVENTOUT OPAMP2_VINP
11| 15 | 21 |28 PA5 /0| TTa | Yes 12S1_CK COMP1_INM
USARTL_RX COMPZ_INM
EVENTOUT OPAMP1_VINP
OPAMP2_VINM
LPUART_CTS
SPI1_MISO
= OPAMP2_\VOUT
12| 16 | 22 |29 PAG /O | TTa | Yes TIM3_CH1
TIML BKIN COMP2_INM
LCD SEG3 COMP2_INP
COMP2_OUT
EVENTOUT
SPIZ_MOSI
1251 SD
TIM1_CHIN ADC_IN8®
TIM8_CHIN COMP2_INP
13| 17 | 23 |30 PA7 /0 | TTa | Yes TIM3_CH? OPAMPLVINP
LCD_SEG4 OPAMP2_VINP
COMP2_OUT
EVENTOUT
LPUART_TX
-l - |24 |31 PC4 /0 | TTa | Yes ngl§§(c:;|£2 ADC_IN15®
EVENTOUT
R
-l - 25 |32 PC5 /O | TTa | Yes LoD SEG23 OPAMP1_VINM
= OPAMP2_VINM
EVENTOUT —
TIM1_CH2N
TIM3_CH3 ADC_IN9®
14| 18 | 26 |33 PBO /0 | TTa | Yes TIM8. CH2N OPAMP2 VINP
LCD SEG5 OPAMP2_VINM
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QFN32

QFN48
LQFP48

AR (RALJE)

FAo

110 &5#)@

Fail-
safe®

XHF

HRThae®

HETRE

UART4_TX
EVENTOUT

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

1/10

TTa

Yes

LPTIM_OUT
TIM9_ETR
EVENTOUT

21

29

36

PB10

1/0

TTa

Yes

USART3_TX
LPUART_TX
12C2_SCL
LCD_SEG10
TIM2_CH3
EVENTOUT

COMP1_INP

22

30

37

PB11

1/0

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

SPI2_SCK
12S2_CK
USART3_CTS
12C2_SCL
LPUART CTS
TIML_CHIN
LCD_SEG13
TIM9_CH2
EVENTOUT

27

35

43

PB14

110

TTa

Yes

SPI2_MISO
12S2_MCK
TIM1_CH2N
USART3_RTS
12C2_SDA
LPUART _RTS
LCD_SEG14
TIM9_CH3
EVENTOUT
UART4 TX

OPAMPZ2_VINP

28

36

44

PB15

110

TTa

Yes

UART4_RX
SPI12_MOSI

40/89 ARt H R AR Nations Technologies Inc.
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QFN32

QFN48
LQFP48

AR (RALJE)

FAo

110 &5#)@

Fail-
safe®

XHF

HRThae®

HETRE

1252_SD
TIM1_CH3N
LCD_SEG15
TIM9_CH4
EVENTOUT

17

45

VDD

wn

46

VSS

37

47

PC6

1/0

TTa

Yes

SPI2_NSS
1252_ WS
TIM8_CH1
TIM3_CH1
LCD_SEG24
EVENTOUT

38

48

PC7

1/0

TTa

Yes

SPI12_SCK
12S2_CK
TIM3_CH2
TIM8_CH2
LCD_SEG25
EVENTOUT

30

49

PC8

1/0

TTa

Yes

SPI2_MISO
12S2_MCK
TIM8_CH3
TIM3_CH3

LCD_SEG26

40

50

PC9

1/0

TTa

Yes

SPI2_MOSI
12S2_SD
TIM3_CH4
TIM8_CH4
LCD_SEG27
EVENTOUT

18

29

41

51

PAS8

110

TTa

Yes

USARTL_CK
12C2_SMBA
TIM1_CH1
LCD_COMO
12C2_SDA
SPI1_NSS
1251 WS
MCO
EVENTOUT

WKUPO
TAMP3-RTC

19

30

42

52

PA9

110

TTa

Yes

USARTL_TX
12C2_SCL
TIM1_CH2

LCD_COM1

EVENTOUT

20

31

43

53

PA10

1/0

TTa

Yes

USARTL_RX
12C2_SDA
SPI1_SCK
SPI2_SCK

12S1_CK

12S2_CK
TIM1_CH3
LCD_COM2
EVENTOUT

21

32

44

54

PAl1l

110

TTa

No

USARTL_CTS
SPI2_MISO
12S2_MCK

CAN_RX
TIM1_CH4
COMP1 OUT

USB_DM
COMP2_INP
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QFN32

QFN48
LQFP48

AR (RALJE)

FAo

110 &5#)@

Fail-
safe®

XHF

HRThae®

HETRE

EVENTOUT

22

33

45

55

PA12

1/0

TTa

No

USARTL_RTS
SPI12_MOSI
12S2_SD
CAN_TX
TIM1_ETR
COMP2_OUT
EVENTOUT

USB_DP
COMPL_INP

23

34

46

56

PA13

1/0

TTa

Yes

SWDIO-JTMS
SPI2_NSS
1252_ WS

EVENTOUT

35

47

57

VSS

36

48

58

VDD

59

PD12

1/0

TTa

Yes

UART4_RX
12C1_SDA
SPI2_SCK

12S2_CK

EVENTOUT

60

PD13

1/0

TTa

Yes

UART4_TX
12C1_SCL
EVENTOUT

OPA2_VINP

24

37

49

61

PA14

1/0

TTa

Yes

SWCLK-JTCK
USART2_CK
12C1_SDA
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_COM3
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

110

TTa

Yes

USART3_RX
UART4_RX
LPUART _RX
LCD_SEG29
LCD_SEG41®
LCD_COM5™
EVENTOUT

53

65

PC12

1/0

TTa

Yes

USART3_CK
UART5_TX
LCD_SEG30

LCD_SEG42

LCD_COM6™
EVENTOUT

54

66

PD2

110

TTa

Yes

TIM3_ETR
UART5_RX
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QFN32

QFN48
LQFP48

AR (RALJE)

FAo

110 &5#)@

Fail-
safe®

XHF

HRThae®

HETRE

LPUART_RTS
LCD_SEG31
LCD_SEG43("
LCD_COM7®"
EVENTOUT

26

39

55

67

PB3

1/0

TTa

Yes

USART2_RTS
SPI1_SCK
12S1_CK
TIM2_CH2
JTDO-TRACESWO
LCD_SEG7
EVENTOUT

COMP1_INP
COMP2_INM

27

40

56

68

PB4

1/0

TTa

Yes

USART2_TX
SPI1_MISO
12S1_MCK
TIM3_CH1
LCD_SEG8
UART5_TX

EVENTOUT

NJTRST

COMP1_INP

28

41

57

69

PB5

1/0

TTa

Yes

USART2_RX
12C1_SMBA
SPI1_MOSI

12S1_SD
TIM3_CH2
LCD_SEG9
UART5_RX
LPTIM_INL
EVENTOUT

COMP1_INM

29

42

58

70

PB6

110

TTa

Yes

USARTL_TX
LPUART_TX
12C1_SCL
SPI1_NSS
12S1_WS
TIM1_CH2N
TIM4_CH1
SPI2_SCK
12S2_CK
LPTIM_ETR
COMP1_OUT
EVENTOUT

30

43

59

71

PB7

1/0

TTa

Yes

USART1_RX
LPUART RX
12C1_SDA
TIM4_CH2
EVENTOUT
LPTIM_IN2
PVD_IN

COMP2_INP

31

44

60

72

BOOTO/PDO

1/0

TTa

Yes

LCD_SEG32

45

61

73

PB8

1/0

TTa

Yes

12C1_SCL
CAN_RX
TIM4_CH3
LCD_SEG16
USARTL TX
UART5_TX
COMP1_OUT
EVENTOUT

46

62

74

PB9

1/0

TTa

Yes

12C1_SDA
CAN_TX
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TIM4_CH4
LCD_COM3
UART5_RX
COMP2_OUT
EVENTOUT
32| 47 | 63 |75 VSS S - - - -
-| 48 | 64 |76 VDD S - - - -
SPI1_SCK
12S1_CK
- - - |77 PD4 I/O| TTa | Yes LCD_SEG28 COMP1_INM
LCD_SEG40®
LCD_COM46)
SPI1_MISO
12S1_MCK
- - - |78 PD5 I/O| TTa | Yes LCD_SEG29 COMP1_INP
LCD_SEG41®
LCD_COM5®)
SPI1_MOSI
1251 _SD
- - - |79 PD6 I/O| TTa | Yes LCD_SEG30 COMP2_INM
LCD_SEG42®
LCD_COM6®
SPI1_NSS
1251 WS
- - - |80 PD7 I/O| TTa | Yes LCD_SEG31 COMP2_INP
LCD_SEG436)
LCD _Ccom7®
1. 1= A, O= i, S= H.
2. TTa: 3.3V4/410.
3. BB IYFEREE I A E BN 5 B (ARG TG H I I ) - 1 B 1 2 AEN32LA0xxx & F /T T TG R S ) 710 5
TR R EE T
4. Fail-safe #5258 4 A AL, 7510 LA G T, D ESFEA G TFHEAEN, Ml FHER LA —ElE, FEHFEE
TEHIPBLR -
5. QFN32 #/#, N32L403 #7)/%VDD, Hfh#/#%VLCD,
6.  KREHTBIKEH HIEH 201G —178 (i CIGH i3 INFE B
7. BHTCHRLU LS, RIS 22012 G178 (OGP =N A2 B .
8. XM ADC W K HEE B, R AREEF 457 MSPS (12Bit) .
9. X/WHTADC A KGR, S HFRAREEF 3.76 MSPS (12Bit) .
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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
%g;@%ﬁﬁﬁ%%ﬁiJ%$ﬁ%ﬁ@%ﬁﬁﬁ$%ﬁﬁnWﬁ?ﬁﬁﬁﬁME%%ﬁ@ﬁﬁﬂ%ﬁﬁ)
4.1.2 RIBE
BreEAS M, SRR R T TA=25CMIVop=3.3V. IXEEHGRAK LMK, IUH T2/ Hit1s 5.
4.1.3 JL A &5
BRI, TR IR, U TP 6 S
414 HBHEE
LB 2 A A 0 570 2 A LS

B 4-1 5| i s B %A

l—& MCU PIN
C30pFI

4.1.5 5| N\ HEE
1 B0\ L 900 5 2 14277
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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 |
\V/DD1/2/++ Voltage ! !
Regulator : |
|
|
Output Core circuit | |
< o (CPU, Digital| 1
100 nF e General 1/0 5| Logic e .
+4.7 UF nout | @l cire i circuitand | |
Port nput | sicircuit |
H memory) |
l
. l
Vss1/2/-+ | =: |
1 : !
— L _____ I
Vooa VDDA
Vker Analog Peripherals
v > (ADCs
:-Li-olnlliz = REF+ DACS
u
- VREF- OPAMPs
— > COMPs)
100 nF + 1UF
e VssA |
VR HBER T Cig ZH M KT 75 7 . Vrer N #£25ADC FIDAC .
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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

41 R
ine) Ei::pa B/ME BKE LA
Vop- Vss A =E At L L (B3 VopaF1 VD)@ -0.3 4.0 v
Vi FEHE 5 O B E® Vss-0.3 Voo + 0.3
|AVoox | AT AL PR 5| TR L 22 - 50 .
| Vssx- Viss | | ANIAI 2 5] R a0 £ o 2 - 50
VespHem) ESD# A HL s (AR TY) 4,311
1. FrA B HYE(Vob, Vooa) FIHE(Vss, Vssa) 5] 1A 2GR 4 3 BIAM S So ViV Bl N I A L R 4t b
2. ViR HoRE, Bk S T R4-2,
R 4-2 B
=) #R BRKRED L: ¥4
Ivoo 223 Voo/Vooa HLE 2R 116 FL IR (HE R FLR) @ @) 200
lvss 20 Vs 28 1 8 B IR (U H R @) 200
e AR ORI il 51 B L 1) it VEE P U 12 A
AT NOF 1) 51 L i H P iAd -12
NRST 5| JIIVE A HLL -5/0
linueing @ = N
HoAth 5] B B IR 45

1. FrAIHEE(Voo, Vooa)MHL(Vss, Vssa) 5l IIA UG Z R B AN AL VE I N K S R 5 L

2. HBV>Voolth, H—NIERTENER: HVIN<Vssit, B —NRETENBER. inenyDSNEE R KE, BESESER
4-1,

3. RENVEANHGS TSR . 2543197,
4. RABRKHGR, FVFVoolk K 40.1Voo.

£ 4-3 B
#e Eiiip Bl BAr
Tsre fift A7 U FE -40 ~ +125 °
T K 125
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EIREAN

4.3 THeskAMt
43.1 BHTEFMS

® 4-4 BRATEEH
hins S %1 B/ME BoAME B
fheLk A =1 AHB B i 45 % - 0 64
fecLia A # APB LI £ 4 %2 - 0 16 MHz
frcLkz P APB2IN 45 % - 0 32
Vb FRHE LR R - 1.8 3.6 \Y/
Vopa RS 7> A L WA EVop® A H 1.8 3.6 \
Ta W BR (R AR5 7) -40 105 <
T 49e R i JE SRRAT -40 125 C
1. FEUUE FAHE YR Voo M Vopa it B, 7F _EEATIE W EEH A, Voo VopaZ [R5 2 70 300mV 1 2 )
4.3.2 b AR TAERAF
T RAE H IS ER KPR RA4-45) IR E T IR
R 4-5 BRI H R TAE KA
s sH %1 B/ME BAH BT
Voo b FHid % R A MO T 2 Vob 20 ©
tvop ps/V
Voo B R FELYE HAL S M Voo B4 210 80 o
4.3.3 PR EALFT EB YRR B AR
TR H IS HRAKIERA-45] B AR N FIVopfit B HE NI H
K 4-6 PUHRE AL AR AR B R
=) BH &4 B/ME SR BoAE -4
PVDO _rising 2.1 2.15 2.2 Vv
PVDO_falling 2 2.05 2.1 v
PVD1._rising 2.25 2.3 2.35 Vv
PVD1_falling 2.15 2.2 2.25 Vv
PVD2_rising 2.4 2.45 2.5 Vv
PVD2_falling 2.3 2.35 2.4 v
y TR R Ko e | PVD3_rising 2.55 2.6 2.65 Vv
PVD LT 43 PVD3_falling 2.45 25 2.55 Vv
PVD4_rising 2.7 2.75 2.8 \%
PVD4_falling 2.6 2.65 2.7 \%
PVD5_rising 2.85 2.9 2.95 Vv
PVD5_falling 2.75 2.8 2.85 Vv
PVD6_rising 2.95 3 3.05 \%
PVD6_falling 2.85 2.9 2.95 Vv
Vevonyst® | PVDIR# - 100 mvV
v PORO 1.6 1.64 1.68 Vv
BOR VDD L Hi/ i PDRO 1.58 1.62 1.66 v
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BRI
75 S %4 B/IME HLREUE BAE By
BEDAREY POR1 2.05 2.1 2.15 Vv
PDR1 1.95 2 2.05 v
POR2 2.25 2.3 2.35 V
PDR2 2.15 2.2 2.25 v
POR3 2.55 2.6 2.65 V
PDR3 2.45 25 2.55 v
POR4 2.85 2.9 2.95 V
PDR4 2.75 2.8 2.85 v
Trstrempo® | & A7 RFEEIT [A] - 0.15 ms
1. H®RHRIE, ATEAEFEFE,
434 HESFEHE
FERPE H IS ER KRR A4 B AR N AVt L HLE N IR H
47 AESEHE
P 2¥ %1 B/ ME SR BAE By
VREFINT WESE L 40 'C <Ta<+105 C 1.164 1.20 1.236 \Y,
M N E S IR R,
Ts_vrefint(l) ADC E"]}Tﬁﬁé H‘T ]lﬂ ) 51 10(2) HS

1. B AR [R] 2@ ok N A 1 2 IR TG R 2 .
2. WETHRIE, ANEAEFEFINR .
4.3.5 it e B A

HLHFE R Z M S B R ML IR, RS HME RO TIERE. RERE. V05 MMM, ™
PRI E . ARSI VOB R . B 7 AEAR % AL B DA ST ARG 45

T FEI TR, VE 44,
AAihas M A AT BT R RTEFE I A, R AAERAT — RS T A .
4.3.5.1 B KHIRHEFE

A g Ak T R A AR

B A RIVOB IEAE TR, JFEBES S RT L
B A SN TSRS, BRARRR IS

B [AAEAE G 7S 1 U5 A B[R] 1) 28 2] By B8 18 17 1) e B2 (0~32MHz IR 0N 3545 1, 32~64MHzI 145
e .

B B HEIhEE A (s XANSEOLATE W BB RS 2R A0 BT E ).
B CYTFRAMERT: frouka = frokl4s froike = frok/2.
RA-8HRA-IH L B IS, RAKIERA-45] H B R B N Voo fit i H T R .

VppEXVss(TG 11 %K) »

R 4-8 BATHGNT RSB s JRIE #E, R EANB BRI B AT

#RED

e S| iz freLk i LY A
VDD=3.3V, Ta=105C
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ERREAKR
PRI Bh, fEREAT 64MHz 6.0
oo BT | ASME 32MHz 3.8 A
o° BRI | pyiate, JCHIFT | 64MHz 4.0
HHMK 32MHz 25
1. HGEA TGS RGE, AEA PRI,
2. WEBE T N8M, Hfucik > SMHzRET i EPLL.
R 4-9 BEHRAR T (9 S B B YRTH #8
@)
% H et fucrk ABEO Hf
Vop= 3.3V, Ta=105C
PEBE S, fFREFTR 64MHz 42
o MERR A T A 32MHz 25 A
MIBERNI R | pysimtel, GG 64MHz 2.2
AN 32MHz 1.6

1. HZGEWEERMIE, AEAS IR,

2. NEIETEN8M,  Mficik > BMHZET{EREPLL .

4.35.2 SR HRIHFE

MCUKLT i 24

B A RVO5] AL T AR, IR RS HF E—VopEVss(L 11 3) -
B AN T SR APIRAS,  BRARR Ui B o

W R AT A K7 ] )3 5 B T BRI AT () e O (0~32MHzZIN 0S5 A 111, 32~64MHzI Y1745
5 ).

B ORI AVt L SR B1 T R 44
n B4 TEL LRI B (B : XASSFUL ZIAE 13 B B R 2R 0 i BT )« 24HF 8 AMBERT : freLka=TueLk/4,

frciko=frcLk/2, fapccLk=fhcLk/4 -

R 4-10 BATHA T RSB AR, HdR BB WA IRTE BT

JREO
2 % 3 f i . DA
"S x s HeLe EREFTE S ST S -
o AT TR | 64MHz 5.9 37 A
S HLE " 32MHz 3.3 2.3
1. HAYERTETA=25°C. Vppo=3.3VH M5 ],
2. WEBIN A A8M, Hfucik > BMHzIHH EEPLL .
% 4-11 BEIRMESRF iU e 4
SO
3 5 ¢ f r
5 A i HeLK WRRFTEAMEO | HHFEINE .
AR S 0 R 64MHz 3.8 2.0
(3) S
loo S FLE PIES £ 32MHz 2.3 14 mA

1. MAUERAETA=25°C. Vop=3.3VH KA.

2. HADCTH A 218110, 2mA(LMSPS) il 4 b HL L TH #E 75 M IR SR R, X34 B R B 7EFFJA ADC (% B ADC_CTRL2.0Nf)
A 218,

3. NEEAPA8M,  Mfucik > SMHzIH{HAEPLL
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ERREAK
4.3.5.3 R IIFEB B RIHFE

Az IR AL T B AT
B A RVOS AL TR AR, JFER SRS T E-VopBiVss(TE 11 3) -
TSN AL T ORHPIRES  BRARRE R UE o

R 4-12 EHRAHURSR T IR R ra I

HAREO
%e £ &M Voo =33V | Vop=33v| B
Ta=25 C | Ta=105 C
oo stop|[* VU2 (STOP2) 'R SMEIER BT, RTCIZT, SRAM2{R 30 270)
- (AL . FEL R £, ITEVORERER, MAZETIICH
I N FHIRCHR & 28 FMALE [ T B 1.6 7.60
HA
1D STANDEY FrPLE L (STANDBY)| 1 P BERCIR &% 48 T J5 , Sz 11056 150 750
- T A A R LA 3] ' '
MG P FBRCAR 3% 48 RV S 1 140 A L4 a0
RIEHR P s FIRTC % 4] ' '
1. HZEETEEROAE, AL,
4.3.6 SMERET SR URRRME
4.3.6.1 SR R IR I SR (HSE)
RS HFIRE S EUR A — AN i A AN BRI A, RIS IR AL B R RS R A4 R
R 4-13 FRSNBA P B RRE (Bypass BEx)
sy ¥ F BAME | HEME | BKE L--Riv
fuse et | FHF NIRRT Bh 4O 1 8 32 MHz
VhiseH OSC_IN#i N\ 5| il = FL P L 0.8 Vo - Vbb
VhseL | OSC_INGIA B IS B P HoJ Vss - 0.3 Voo v
tw(HSE) OSC_INTE B [ B )@ 16
ns
WO oge IN TR R RO - - 20
ti(HsE)
DuCyse) | 25t - 45 - 55 %
I OSC_IN%ii N\ FL i Vss<VINSV DD - - + HA
1. HBEHHRE, AEAFE RN,
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ERRAR
B 4-5 SR RN PRI S IR Fr

A
VHSEH 90%
VhseL 10% /
"t
trHse)y > e tinse) | > tw(Hse) < > tw(Hse)
-~ THSE .
I
fu SE_ext OSC_IN
external clock source
Lo =
4.3.6.2 AMEARE T 81U (LSE)
FERA G RS EOR A H — MR AN BRI A, PRI RN R SR A 3R A4 2 A
R A-1AEESN IR Pt ehdetE (Bypass B0
Ciin=] B¥ #AF BAME | REME | BKE =Xy

flse ext FH P 408 b A4 0 32.768 1000 KHz

Visen OSC32_INiI A\ 31 i 5 FiL T H U 0.7 Voo - Voo v

ViseL OSC32_IN%i N 5| MG H~F HL Vss - 200 mV

tw(LSE) . N - -

s, OSC32__IN & {6 (g i ] @ 450 N

&

¢ (-5 OSC32_IN_F- T+ T By )@ - - 50

f(LSE)
DuCyusey | Hi%ith 30 - 70 %
I OSC32_INFij A\ s HL It Vss< Vin < Voo - - H WA
1. HEHHRIE, REAEHR.
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ERRAK
Bl 4-6 SRR SR KIS -

Visen  90%
Vi  10%pmmmmee - - ____/

trLse) > 15 sE) - > tw(se)

A

> tw(LsE)

I

fise e | OSC32_IN

»

I =

external clock source

155 PR — A A R 87 2 R A e
AT o (HISE) T L — 4~ 32MHZ ) 7 W 7 R S M B 5 2 . AR e 44t 0 5 2
ST T A0 O SR AN BT SR S AR S AR B A0 S FELR T, R S SR L A
JRTTHEH ST R S 05 I, AR NG R SR B (R T 56 G PRI IO SN S B R .
oo RERESE), WEVCIABLIIOA RS . (5K LR 0, PR 28 a0 TR T U T R 9

2% 4-15 HSE 4~32MHz k%2845 0@

/e e 21 %4 BAME | #BE | BXME L:=F VA
fosc v | TR #AIH 4 8 32 MHz
Rr 5 L B - 160 - KQ
Vop = 3.3V, Vin=V
i2 HSEIK 5} HiL it o 30 ppﬁ%\‘z * - 15 - mA
Om PR% 2R s 3 Ja ) - 10 - mA/NV
tsuse)® | JE B T (BM i 17) VoA FE [ - 3 - ms

1 RS E S HOh B A M R R A S R 2a
2. WBCHRIE, AEAEF PR

tsuHse) BB IR, R NBAF(ERE HSE JTERIIE, BEERZIFRE K SMHz IR¥GIX BTl XMHUERE— MR
AR LUERD, er el R ARIERKARTRMEKR. & 4-7 £/ 8MHz S AR B—A R

Resonator with
integrated capacitor

CL 1(2)

—_——— OSC_IN frse
I n; —{>—
| 8 MHz % Re Gain

control

o | osc_ou
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1. RexrBUH i SRR LT . IAE RS E 615
2. MTCuMCre, HUSEMIPARABIA A, IFEFATEZORM AR SE IR . JBHECLMCLEAMFANSEL. whifh
TR R R A A S HUE NCLNICLA B IR A4t . EFECLANICLIY, 25 EPCBAIMCU | JHIHT HL A

A5 P — A B A B T RS 7 A B S BB

fRIZE SR I B (LSE) FT LASE FH —1>32.768KHz 11 1A/ B B 1B IR s K IR AR 5 85 77 2E o A5 PP i A5 22
FEF I RA-16 51 i S RSN T as i, I SR SRR EVPAS S U Z5 A . AR, IR A AN B A
JUS AT REHFEIT IR 4 1 5 A, DI/ INRY H 2R SO S SIS AR E IR 8] o A S0 B AR T IR 45 (X PR R S H (0
B, KERZAE), TSR AT R (O LR B S A IR 2 A0 AT B O A IR)

VER: W TCuBlCL2, WL E BN Z I s, FHPRET G ZR A s Rt 75 . B HCLuAICL AR

HAZH o i HEHIE T 5 LIC U AIC o 9 5 T2 2047 ] T BT S 4

www.nationstech.com

TFHHBCLA F(if 5 : CL=Cu %xCi2/ (Ci1+ Ci2) + Cstray, H H'Cstray 42 5/ 1T 11 25 AP CB # ZPCB 1 F /1T

Ho

Flhn: aniREEE 7 — AN E EE%?’CLZGPFE(] i%%}ﬁ%%ﬁﬁcstrayzzplzy W\'JCLFCL2:8DF0
£ 4-16 LSE R 24451 (fLse=32.768kHZz) D@*)(E)

i) 2 %4 B/ME A E BAE BAr
Re S5 PR 5 - MQ
Om P37 4 15 5 15 - HA/V

tsuese® | A BhE (A Voo Fa e 1 2 - s

1 B RIE, AEAEF PR,

2. WBRALRTNE LS FIE D
3. tsuwserE B IE], MR RELSETT 4RI &, L 215 BIFEE 1932, 768K HZ R %3 Bl 1] o XN HUELRE AL — MARIE R i

iR RS,

4. WEZFELSEMKIETTER .
5. NPRIESRTAERENE, SRR, AR A ZERE

& 4-8 {# ] 32.768KHz ik iy 8 Y B

"B AT BE LA A3 7 AN R TR AR A B

MCU
Low-power
Control Amp

Re

VWA

IN ' ' out
L L
{0t
Xtal
Cu Ci

|

4.3.7 BRI PR R
e TRt R 2 R R B 0 FEE A L HRL T 27 & -4 2 P R 3
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EREA
4.3.7.1 ZHENE(MSI)RCIRZ 7%

R 4-17 MSI R 241D

s S %A B/ME HAE BRAHE | B
Range 0 - 100 - KHz
Range 1 - 200 - KHz
Range 2 TR IR ) MSI B, 1 Voo= = S L
fivsi Range 3 3.3V il Ta= 27 T I 52 - 800 - KHz
Range 4 - 1 - MHz
Range 5 - 2 - MHz
Range 6 3.96 4 4.1 MHz
H%@4M
MS 3555 2 BB TRmotoBs e | Ao | | %
Atemp (MSI) @ -
R Ta= -40 to 105 T . 12%@4M . %
A 3%@100k 0
Avon(MS1) @ |v|§| V5 3% 2L 4 R E Range 0, V= 1.8Vpp & 3.6V - 05/-15 - %
#id Voo (%4 3V) Range 6, V= 1.8Vop % 3.6V - 05/-5 - %
Range 0 /100k - 20 - us
Range 1 /200k - 12 - us
Range 2 /400k - 8 - us
tsu(MSI)®@ MSI #iz % 45 EC PRI A] Range 3 /800k - 6 - us
Range 4 /1M - 10 - us
Range 5 /2M - 7 - us
Range 6 /4M - 6 - us
Range 0 /100k - 1.0 - UA
Range 1 /200k - 1.2 - UA
Range 2 /400k - 1.8 - uA
Ioo(MSI) @ | MSI $E% 22248 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, BIEBHUM.
2. IXAMWZEVEHRIRG AR 1R 2 .
3. HRIHRIE, A4,
4.3.7.2 FIEATB(HS)RCHR G 2%
R 4-18 HSI IR B4 HEO@

i) e 2l A wAME | BAME | BRKMH | B
fusi PE Vop=3.3V, Ta=25C, KitE)5 15.84®) 16® 16.16® MHz
Vop=3.3V, Ta=-40~105C,
i -2.5 - 2.5
Vpp=3.3V, Ta=-10~85C
ACCrsi | HSHR 22K Voo=3.3V, Ta =-10-85C, 150 ] 1o@ | %
I R
Vop=3.3V, Ta=0~70C
Voo=S.S Y, ! 1.0@ ] 76)
LR L2 07
tsusy | HSIHRZ 2% )3 Bl (] - - - 5.0 us
- 800 1000
loosy | HSIHR G % DI #E - HA
1354 160@
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Nation &
ERREAK
Vob = 3.3V, Ta=-40~105C, [&IE4:TIVLE.
B RIE, AEAEP PR .
Z i Reflow/G SR S FEER, & KEBHEL N+1.6%.
3& T FAR S FRR LA G A o
. EH TR AT,

4.3.7.3 LEAN TP (LS)RCHIRE 2

s W N e

2 4-19 LSI R a5 M0

w5 2 x4 B/ME HRE BAE i:<N YA
25°C 1 #E, Vob =3.3V 38 40 42 KHz
fLsi@ a1 H AR Vop=1.8Vt03.6V
Ta=-40~105 C 30 40 60 KHz
tsuwsn@ | LSIE Y 2% J5 BB [a] 40 us
loowsy®@ | LSHEZ 23 Ih#E 0.12 pA

1. Vop=3.3V, Ta=-40~105C, FRIAEHFRIULHA .
2. WWAHRIE, AREA .
4.3.8 MAKTHFEAR R R ) B[]

RA-2051 1 (e I 8] 52 4 —PNBMHZIKIHS I RCHR 7 5 (1 M B Bl B A5 21 noieJB S A6 FH 00 P A4 24 AT )
AR T E -

B STOP2E{STANDBY#Z: HJ 8 &RCIRY %%
B SLEEPHE: 4R A i O\ B IS X s B ek FH f%) A 4
FIT A RS T) 2 AT FH PR 55 R B AL B R 5 & R 441 R AR 215 31

R 4-20 & FEAR R 1R]
=) ZH HAUE BAr
twusLeep(®) M SLEEPAE 3\, 1 g 10 HCLK®
twusLeep(®) M Low-Power SLEEPA 3 1 fif 10 HCLK®
twuLPrRUN() M Low-Power RUNE 2 1 fig 55 us®
twusTop2() I\ STOP 2% 74, 12 i 12
us@
twusToey(d) MSTANDBY £ 7 i il 50
1. MR (AE] I o R R SR T AR 2 B P R U — 45 4R A
2. MSI=4MHZzH SRAF RS (8] o G SEMSIZE Ho Al A A7, Rt B ] 2 38
4.3.9 PLLAS M
F4-215\ H (11 S HR 4 A B IE RE AL R 7 & 3R 4-4 10 251 15 31
* 4-21 PLL #4
&
e B BME | s | Boke | P
. PLL PFD# \ i} 5@ 4 8 32 MHz
N P g 40 50 60 %
foLour | PLL HiHiE 4@ 32 64 MHz
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ERRAR
tock | PLL Ready f&7nf5 54t (@@ - - 150 us
Jitter | RMS cycle-to-cycle jitter @64MHz® - 6 3 0
Ipll Operating Current of PLL @64MHz VCO frequency. @ - 448 ) UA
1. HEAWEEEROE, AEA R,
2. WEEEMAHEMORE R, AWMRTEPLLAA AN S 4  5 o _ourib T SRVFIEE A o
3. HWIHRIE, AR,
4.3.10 FLASHT - fis 234514
BRAERE U, TR ESHURET A = -40~105C 13 3.
R 4-22 WIFFfE SRt it
i) 2 %4 BRMEO | BABEO | RREO| B
tprog | 32MLHIZ AL [E] Ta=-40~105 C - 100 - us
terASE ﬁ(ZKi—'ﬁ)T%Bﬁﬂrj‘ I\lﬂ Ta=-40~105 C - 2 20 ms
tue B P PR BRI 1] Ta=-40~105 C . B, 100 ms
B, froLk = 64MHz,
LNEFF L, Voo = 3.3V ] ] 342 1 mA
L, frieLk = 64MHz, i i 6.5
loo | HHH Voo =3.3V ' mA
R, fucLk = 64MHz, ) i 45
Vop = 3.3V ' mA
BH/1F 1B, Vop = 3.3~3.6V - - 0.035
Vprog | JmfEHE 1.8 - 3.6 v

1 W8 RIE, AR P,

ARt H R AR Nations Technologies Inc.
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ERRAR
R 4-23 INIFFF AR 857 i OB R SHRR
s ¥ %4 w/MEO Bhr
Nenp FHAr(E: BB Ta = -40~105TUELNT) 100 Kcycle
treT HHlE OR A7 IR Ta=85°C 20 Years

1 G OVEEARNE, A K.

4.3.11 40 B MR (R BURE)

T ZARFIBIMIRESD, LU), SRR R ik, 0 AT 400 B Ve & 1 U T
PE g

## L (ESD)

RO (— AN IE R KR AR J (R Bg — b 5 — AN S kb e i B B A R S IR T A 51 L, HOKN S8 R B
FE S (3x (n+1) AHIESIED H 5%, AMIRFF A MIL-STD-883K Method 3015.9/ ESDA/JEDEC JS -002-2018%5
i

2 4-24 ESD xR AH
e sH %1 KA | BAMEO BAL
Ta=+25 <T,
Vesowiom | i R R (A RBLTY) F-MIL-STD-883K Method 3015.9 2 4000
Vv
Ta=+25 T,
Vesorcom | b R (7 4 ) 7 HESDAUEDEC JS -002-2018 . 1000
1. HEZEATVHEEERLAE, ATEAEFHNEL,
AR
AT PR BITERE, T EAE6MEE S B AT 2 AN RS AR B K
B ONEAEIESE, SRR IR PR A A
B RN AT E VOS] Iy N R
IXANINR & JEDECT8ESE it i BR AT B A v
R 4-25 B BURM:
i sH %1 e 3|
Ta® = +85 T, #F&IEDECT8E
LU ROy eI N I 2kA
TaA® = +25 T, & JIEDECT8E
1. EHTFRAFAR LG A
2. EHTFRZ AR
4.3.12 1Our 1458
8\ Rt
BRAERERIULE, TRIE NS ECE LR RA- AN ESE] . FTA /0% H #2 HAECMOSHITTL.
& 4-26 110 B0
b BH - 2:3 B/ME JmE  (BAE | A
ViL A N H P FE - Vss - 0.8
— TTL# Vv
ViH BN T HELT R 2 - Vob
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EREAR
% 28 %A /M JuRif  |BOKE | ap
Vi HAKH PR . Vss - 0.35Vop
— CMOSi; 1
ViH I H P HLE 0.65VoD - VoD
Vhys it 25 e Al % s HL P IR D ©) 0.1
. . - Vop=3.3V/2.5V 0.2 \Y
Vhys Jitl 2 e i 2 HL R AR L) (6)
Vpp=1.8V 0.1 Vbp
. . Vop = Maximum
o NS HL R (@) - -
likg IR Veab = 058Veab = Voo 1 +1 A
Vop=0, Vpap =3.63V
|Ikg fail-safe ﬁ'ﬁ)\y}f:ﬁ Eﬁj}ﬁ(a) Ei -1 - +1 ],LA
VDD<Vpap
Vop =3.3V, VIn = Vss 75 - 220
Rpu 95 L hr SR FH@ Vpobp =2.5V, VIN = Vss 95 - 310
Vop = 1.8V, ViN = Vss 135 - 500 <O
Vob = 3.3V, ViNn = Vob 75 - 235
Rpp 59 N F A E® Vpp = 2.5V, ViN = Vop 85 - 315
Vobp = 1.8V, Vin = Vbp 120 - 495
Cio 1/O5| I L% - - 5 - pF
1. SR R 2SI S B P RIR A B o ISR A TP S5 RARIE, A= Rk
2. UnSRAEARARSI A S B EEE, YR R T RE S TR KA
3. A3 ¥Hfail-safeIGPIOfIFEPD14. PD15. PAll. PA12. PA4. PB2
4. FROAE R H B B — AN AT PMOS/NMOSSEHL
5. &M TFRURFRR DS RRAS
6. EHFFIZATARA

Fi A 1103 I #2 CMOSFITTLAHEA (A FH AR E), EAIRFFEE S T 2 8™ FICMOS L Z B TTLS 4
® X T Vin:
W Vop e/ T[1.8V~3.08V]; i HICMOSHHE(H A FTTL.
U Vop 2T [3.08V~3.60V]; i FHTTLARH(HA S CMOS.
® X TV
- R VoA F[1.8V~2.28V]; i FHTTLE:E(EAL 5 CMOS.
I B Vop /T [2.28V~3.60V]; {#HCMOSHHEHEETTL.
541 HH DR FRLIR

GPIO i Fi i N /4 ity 1) AT LA B8 Hh 22 a8 +/-12mA LI 7E L SR, 110 51 R i i TR SR 5
FELANER I 4. 275 rh 2 R 40 0] B K ATE AH

o e

BAERF A IH ,  224-28%1) H 2 B0 4 FH A B3R FE AN Voo (it B FEL IR 757 & R 4-4 1 26 HE IR A5 3. BT 11/O %
H#A2 A CMOSHITTLHY .
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BRI
£ 4-27 10 ¥HUWEShEE 55k
. lon®, lo®, lon®, lo.®, lon®, loL®, -
D |
Ve Class | pp=3.3v Vpp=3.3V Vpp=2.5V Vor=25V | Voo=1.8V | Vop=18v | AL
2 -2 2 -1.5 1.5 -1.2 1.2 mA
4 -4 4 -3 3 -2.5 25 mA
8 -8 8 -7 7 -5 5 mA
12 -12 12 -11 11 -7.5 7.5 mA
1. B&HEEE, ASEAFEFER,
R 4-28 iy B R R
rias) B %4 B/ME BAME | B
Vop =33V,
lo.®=2mA, 4mA, 8mA, and 12mA Vss 0.4
o . Vopb=25V,
Vo ® Ay lo.®=1.5mA,3mA, 7mA, and 11mA Vss 0.4
Vop =18V, -
loL®=1.2mA, 2.5mA, 5mA, and 7.5mA Vss 0.2* Voo
\;
Vop =33V, 24 Vv
loh®=-2mA, -4mA, -8mA, and -12mA : bb
e ST Vob =25V,
Vor® it oy lo®=-1.5mA, -3mA, -7mA, and -11mA 2 Voo
Vb =18V, -
loh®=-1.2mA, -2.5mA, -5mA, and -7.5mA 0.8* Voo Voo

1o S MRS F ol AR 2 AR 2 4-2 P R O A0S B KU AR, RIS Lo & M 1O AR 8l D) AN RE A Dvss o
2. R R AU o UG £ A e A-2 P 4 HH I R SR K BUE B[R Lo FRLEAT (B A /O BALAN 2 i A AN RE R 1L oo o

3. SEPRIRBhEE ) WK4-27.

B\ AT R
By N H AR P 1) o SR 7E 1 4-9 1
®4-29%5 o BRARRRI UL,
F24-20% 1 () B HORAE T PR R R AL B F TR 75 & R A-A 1 2 AN B A5 5.

& 4-29 MNFHR R RAED
CRIOXDRPI | g sY it BME | BKME | R
CL = 5pF, Voo = 3.3V - 64
fmaxqoyout =N ESC Cv =5pF, Vop = 2.5V - 50 MHz
CL =5pF, Voo = 1.8V - 30
"~ CL =5pF, Voo = 3.3V - 3.66
00 taojout it LR CL = 5pF, Voo = 25V - 4.72 ns
(2mA) (Atopad) CL = 5pF, Vop = 1.8V - 7.12
CL = 50fF, Voo = 2.97V,
o B N ZE i Voop = 0.81V ) 1
(o (pad to Y) Input characteristics at 1.8V ' ns
and 2.5V are derated
CL = 10pF, Vop = 3.3V 64
fmaxqoyout RRIAFHRA Cv = 10pF, Vop = 2.5V - 60 MHz
CL = 10pF, Vop = 1.8V 40
A CL = 10pF, Vopo = 3.3V 3.5
10 tuojout it AEIY CL = 10pF, Vop = 2.5V - 45
(4mA) (A to pad) CL = 10pF, Vop = 1.8V 6.74
CL = 50fF, Voo = 2.97V, ns
o i N SE R Voop = 0.81V i 19
(1oyn (pad to Y) Input characteristics at 1.8V :
and 2.5V are derated
01 fmax(lo)out CL= ZODF, Vpp = 3.3V - 64 MHz
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ERREAKR
GPIOX DSDSYLOL | g 2% HfF BME | Bkl | W4
(8mA) 1 g 2 (2) CL = 20pF, Vop = 2.5V 50
B Ci = 20pF, Voo = 1.8V 30
T Ci = 20pF, Voo = 3.3V 3.42
tuopur ﬁ?ﬁﬁj CL = 20pF, Voo = 2.5V : 473
(A to pad) Ci = 20pF, Voo = 1.8V 6.53
CL =50fF, Vpp = 2.97V, ns
. i NIE B Voop = 0.81V ) 12
oy (pad to Y) Input characteristics at 1.8V '
and 2.5V are derated
Cu = 30pF, Voo = 3.3V - 64
fmax(lo)out E%j(iﬁ%m CL= 30pF, Vpp = 2.5V - 50 MHz
CL = 30pF, Vop = 1.8V - 30
1 CL = 30pF, Vop = 3.3V - 3.34
-/
F s
(lZmA) t(lO)OUt (iiil:oiip_aﬂj) CL = 3pF, VDD = 25V - 426
CL = 3pF, Voo = 1.8V - 6.34 "
CL =50fF, Vop = 2.97V,
. B N ZER Voop = 0.81V i 12
1oy (pad to Y) Input characteristics at 1.8V '
and 2.5V are derated

1. 1O M HIIKE e 77 7T LLisid GPIOX_DS.DSy[1:0]AC & « 2 W.N32L40xH 7 F- M A < GPIO 1 K3 e /7 iC & 77 A7 2% (1 15
8

2. EKIEAEEA-9E L.
4-9 i N AT TRAF I AE

90|% 10%
I I

EXTERNAL OUTPUT on
CL

I
I
I
I
I
I
I
¢ tr(IO)out I|
I

| tf0oout |
| |

< 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 NRST5| jiljta:

NRST 5| I ARG LR i FH, Reu(Z M.3R4-26). BRARKFHIVEN, K4-3071 H 192 o 8 FIA SR LAt e
LR AT A R A-A I R AR 5.

£ 4-30 NRST 3| i
i) B A w/ME HAUE wmAE | BAL
Vop =33V Vss - 0.8
Vienrsny® | NRSTHi A (K HL - HLE
Vop =18V Vss 0.3* Vpp Vv
Vinnrsm® NRSTHIA = HF R Vpop=3.3V 2 - Vop
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EREAR

s SH % w/ME HAUE mAME | B

Vob=18V 0.7* Vpp Vobp
Vop =3.3V 200 - - mV

Vhys(NRST) NRST it 5 4 ik 2 4% H AR v
Vop =18V 0.1* Vpp - -

Rey 55 B R @ Voo =3.3V 30 50 70 KQ
Venrst)® NRS T N\ JE 35 ik - - - 100 ns
Vinenrsty® | NRSTH A AESER ki - 300 - - ns

1 BBHRE, AEAEF IR,
2. LRHBERW A B IE M H B # B — A AT IPMOSSEHL . X MPMON/NMOSH 2 [ B BHAR /N (£ 15 10%)

Pl 4-10 iS5 NRST 51 iR
VDD
External reset circuit®” Reu
(2

L — . il . Internal reset
I 1 {1 % Filter >
| I

| [

| 0|, = |0.1uF

| @ |

T D

1. HAMEERN TR E A=A

2. WP LARIENRST 5] B AL RESSAE T-224-30h 41 15 K Viemsm BA R, 75 JIMCUASRERR 2 547

4.3.14 TIMGE R BRI | D

#4-31, F4-32. RKA-33F|HSEHBHRIE

A RN S ThaRE 5 0 1 ELBL. R ANZR. MBI, PWMER ) AFIE VRS, 2 1.
# 4-31 TIM1/8 H5f&:

)

#e SH %A B/ ME BAE BAr
NN 1 - t
tres(TIM) %H?J—%%ﬁj\@ﬂﬁ— IETJ TIMCLK
frimeLk = 64MHz 15.625 - ns
. N 0 f /2 MHz
fexr CHLZECHAR & o 25 S Bt i 1% TV
fTIMCLK: 64MHz 0 32 MHz
Restim T I 3 R - 16 bits
t MR T AR BIET, 1647 T AR B 1 65536 trimeLk
COUNTER 30 —
fi i friveLk = 64MHz 0.015625 1024 us
o - 65536Xx65536 t
tmax_count BRI BERITHEL TIMCLK
fTIMCLK: 64MHz - 67.109 S
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EREAR
& 4-32 TIM2/3/4/5/6/7/9 414
5 B4 %AF B/ME BXE E::¥iv
. e 1 - t
tesrivg [EE AR5 ] T
fTIMCLK: 32MHz 31.25 - ns
f 12 MHz
fexr CHLZ CHAI) 5 1 58 5181t T
fTIMCLK: 32MHz 0 16 MHz
ResTim E I 25 0 A - 16 bits
t MIER T WEET BT, 16011 i A 1 65536 trimeLk
COUNTER = ~
};J/»H fTIMCLK— 32MHz 0.03125 2048 us
o - 65536x65536 | t
tmax count  [ERK AT RERITTEL TMELX
leMCLK: 32MHz - 134.218 S
%= 4-33 LPTIMER $it
w5 S5 %A B/ME BXE LA
NN 1 - t
tresLPTIM) T8 I 2% 73 PR [ LPTIvELK
ferimeLk = 16MHz 62.5 - ns
, N 0 16 MHz
fexr IN2FHOUTH) 5E I 35 A MBI e i e
fLPTIMCLK: 16MHz 0 16 MHz
ResLpTIM TE I 28 0 HE R - 16 bits
¢ MIEFE T TR, 1647 T ARSI B 1 65536 tLpTIMCLK
COUNTER = 34
ik flerimeLk = 16MHz 0.0625 4096 us
. - 65536x65536 | t
tmax_count BRI BERITHEL Sl
femimeLk = 16MHz - 268.435 S

% 4-34 IWDG B ARB/NHEBALI[E (LSI = 40kHz)

) : ) :

F4H | IWDG_PREDIV.PDZ:0] B/ME IWDG_RELV.REL[11:0] BAE IWDG RELV.REL[LLO] | g4
=0 = OXFFF
/4 000 0.1 409.6
/8 001 0.2 819.2
/16 010 0.4 1638.4

/32 011 0.8 3276.8 ms
164 100 16 6553.6
/128 101 3.2 13107.2
/256 11x 6.4 26214.4

BT ERIE, ANTEAFE K.
R 4-35 WWDG B KB/ MHIEARTE (APBLPCLKL = 16MH2)

B WWDG_CFG.TIMERB | &/MEOWWDG_CFG.W[13:0] = BREOWWDG _CFG.WI[13:0] = Hpr
[2:0] OX3F OX3FFF
/1 00 0.256 16.38
2 01 0.512 32.77 ms
/3 10 1.024 65.54
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ERRAR
WWDG_CFG.TIMERB | &/MEO®WWDG_CFG.W[13:0]= | BXEOWWDG_CFG.W[13:0] = .
A [2:0] 0x3F O0X3FFF A
/4 11 2.048 7131.07

L HHMRIE, AP A,

4.3.15

12CE: O

FRAEAE RV, %24-36%1 IS EUR M IR EEIR B, focLku SR ANV op it H B 154 £ 4-4 10 24 AE B 75 5 .
SDARISCLAZ“E " HIRM 511, H4ECE AN

N32L40x7= i T 12CH: A FF S b e 1RCIBAS B, EA a0 R .
Friw R, 7E5] HEAIVop 2 (B FIPMOSE # < A1, (EATMSRAFLE

12CHz O4EPESTK4-36, F M N 2 H D68 5| JI(SDAFISCL) IR EER, S W1,
= 4-36 12C O
FRERBER D@ PoEER O P+ RO
58 & ,
S W Bh | BA Y} x| ®mh | mA | O
fscL 12C $: 1 4i% 0.0 100 0 400 0 1000 | KHz
th(sTa) FF a6 26 AF LR FR I 8] 4.0 0.6 - 0.26 - us
twscLy SCL B 8 i ] 4.7 1.3 - 0.5 - us
twscLhy SCL i i ] 4.0 0.6 - 0.26 - us
tsu(sTaA) T AR A LI (R 47 - 0.6 - 0.26 - us
thispa) SDA H(Hf PR e 1) - 34 - 0.9 - 0.4 us
tsuspa) SDA 7 37 [ 250.0 100 - 50 ns
t"(z‘z:) SDA M1 SCL |- 7] - 1000 20 300 - 120 ns
if‘SDA’ SDA Fll SCL F &[] - 300 - 300 - 120 ns
f(SCL)
tsy(sT0) {5 1 25 S ) 4.0 0.6 - 0.26 - us
=8 L ATH
tw(sTo:STA) 1% i@ifﬁ? RG] 4.7 1.3 - 0.5 - us
Ch Rk MBI 3R - 400 - 400 - 550 pf
ty(spA) a4 R a) 3.45 0.9 - 0.45 - us
tv (ACK) A Ry (] 3.45 0.9 - 0.45 - us

1. HEWHRIE, AEA IR,
2. NIEBIRERRI2CHI R KR, frcLkib UK T2MHz, NIk BB N2CH I K%, fecLki 20K TF-4MHz.
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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@

S ZH %4 B/ME BAME b
o R : 16
o K 4 2% MHz
P Wh : 6
trscL) ] . S
thscLiy SPIBT % _FF+F1 T FEH [A] g% C=30pF - 8 ns
DuCy(SCK) | SPIAK NI4T 525 L SPIMAR 45 55 %
tsunssy @ NSSZE T[] MAR 4tpcLk - ns
thnss)® NSSER ¥R [H] N5 2tpcLk - ns
t, ®
) (SCLKH)(l) SCLK & AT i 1] EAE trcLk trcLk + 2 ns
W(SCLKL)
@ R SPI1 6.2
tsugmi ) . N . \ T
HAm i NG S (] SPI2 5 - ns
tsusn® N5 SPI1 6.3
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EREIR
7S 2 x4 B/ME BAE |BA
SPI2 3 -
e N LB ° '
I RTFH B ns
tnesn® . i M 5.2 -
taso) M@ FOHR U 1] B ) MAEF, froLk = 20MHz 0 3tecLk ns
taisso) KR S 2 1E ) AR 2 10 ns
SPI1 - 20
tvso® M ((EREILIE 2 J5)
‘ SPI2 - 17
R A RO [ n
SPI1 - 5
tvmo)™ FHA(EREILI 2 )F)
SPI2 - 4
thso)™ MR (B IAH 2 J5) 6.2 -
et N ns
boao® | DRI RAFRI T (L 2 ) 1 :

BT RIE, Al .

e /IME R IR IR B PR e /NN A], e KB IR IR 3R AF HA s 1 e R [a]

MBS R R BN ), O E R R U 4 B T B AS I i oK IN [A)
4-12 SPI B 7 Bl- MR CLKPHA=0

CLKPHA=0
NSS input |
p \ / f
: tunss) | te(seLk) o / | thinss) I I
& — »| » : ; I
[~ T N\ | |
— | |
CLKPOL=0 I : tw(SCLKH) | | : | |
I tweciky | T
I | I I
| J :
I |
CLKPOL=1 | ! Y ' | |
| taso) I tyso) I thso) | M tais(so)
. |
| H(SCLK)

trscLk) |

X /
MSB out ><j Bit 6~1 out// LSB out >7
/
MSB in E>< Bit6~1ir// >< LSB in XZHHNHHHH

< thesn N
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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 | | | .
CLKPOL=1 | ! /) e
T 11 | Ww(SCLKH) | : | TsCHo
> ! :‘ 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 | BRKE | B
DUCY(SCK) | 24 5 25 1, 12S PR 30 70 %
foLk FE (32 bit) - 64*Fs® | MHz
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ERER
w5 S %14 B/ME BAE | B4
CLECT 125 s A2 M (32 bit) - 64*Fs()
tr(cLK) 128 B FHAT R RIS ] | ik CL = 50pF - 8
o D 1251 53 i
tyews) @ WS % [a) FEHE
12S2 5 -
thows)® WS LR (7] FAEA 0 -
- - 1251 55 i
tsu(WS) @ WS@EH?JL IEﬂ H\*ﬁﬁ
12S2 5 -
‘ 1251 7 -
thows)™® WSERFERT [A] PN
1252 3.6 -
torcrrn® N 3125 -
e CLK & FIME (i ] TR, feek = 16MHz, 4% 48kHz
tweLky® 345 -
1251 6.5 -
sul @ Efz S
tsu(sD_MR) EHEUEE 1252 5 N
EAE T PN A | 1281 25 -
tsuisp_sr)® A
12S2 2.5 -
ns
12S1 4.4 -
thisp_mr)(D@ ERRE
12S2 5.2 -
B N AR FR I (8]
1251 45 -
thisp_sr) M@ PN
12S2 5.2 -
12S1 - 22
tvsp_snW@ | Hh i HE A R (] MR IR REILIEZ JR)
12S2 - 22
M) - N, N N, Y I231 4 -
thsp_smy® Bt R R (8] MR EZR (T RRILIR 2 JR) 752 2
12S1 - 5.6
tuso_mm @@ | Bt A R TE) TR RRILIFEZE)
12S2 - 45
tnsp_wmm® e OR R ] ERAEBRELEZ)E) 0.5 -
1. BBTHERIE, ATEAEFHIER,
2. KT fecik. B, MR feck=16MHz, NTecLk=1/frcLk=125nS.
3. EICRFEE,
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EIREIAN
B 4-15 125 PRI F PR (AR B30

tecLiy

< >

I I
CLKPOL=0
| I | I I
| I l I I
I I
I

| | |
CLKPOL=1 —\—W
| |

t t ' Iy
PR R | | | thws)
| ' | | (I
WS input | |
i \'\ : : I T /// L/ tyso_sm
tsuqws) l—> | | v(sT_sn ) !4—>| _
} | -
. . ) | . // . Last bit
SD transmit >< Last bit transmit >< IMSB transmit >< Bit n transmit >< transmit
tsu(ISD_SR)| thsp_sR) \
—rle—
I | L -
SD receive >< Last bit receive® >< MSB receive >< //Bit n receive >< Last bit
receive
1. & AR EECMOSHE: 0.3VooH0.7Vop.
2. BT RIBARAL AR . TR AN Z AT XA S AL [ R IR R
4-16 125 ERET 7 B (CFE )@
| tecLk) | trcLk) trcLk)
< > He—
| |
CLKPOL=0 ) !
| I | I I
| I | I I
: I : I I
CLKPOL=1 w
I ' | ' 1 |
V(WS) | tweikn) | twetky) | | | .th(WS)
H | | | |
WS input \1\ | | | // |
I | 1ty(sp M) 77 | thso_mm)
| | I >
‘ ' 7 L Tastoit
SD transmit >< Last bit transmit® >< IMSB transmit >< / Bit n transmit >< ast b
| transmit
, tsu(SDiMﬂ) thsp_MRr)
I I £ -
SD receive >< Last bit receive®® >< MSB receive >< //Bit n receive >< LaSt.b't
receive
1. WESREACMOSH: 0.3VopH0.7Vop.
2. AT ARSI RIE W . AEBE— AT TR A XA SR AR AT 1 R L
4.3.17 USBE: Ot
USB (4id) #2112 iEid USB-IF AiE.
& 4-39 USB Jg Bl a]
w5 B BAE By
tstarTur® USBI§ & 28 5 sl s [a] 1 us
1. HBEHRIE, AEA RN,
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ERREK
7 4-40 USB B st
v BH AF gnE @ | Brem® | W
LPNGIR S
Vb USBTfEHL K@ 3.09 3.6 \Y;
VoI | ZE4MEN R B I (USBDPAIUSBDM) 0.2
Vem® ZE 57 H A S & VDITEH 0.8 2.5 \Y;
Vse® RS 1 13 2.0
Tt P
VoL A i L AIG HL S 1.5KQ RLEE3.6VO - 0.3 v
Von F A Y H o LT 15KQ RLEEVss® 2.8 3.6

o > w N

JITA F S I A T A i P M

USBLEHIE43.0~3.6V, LIFEAUSB2.04 1 HMTE.

N32LA0X R 5™ al FE2. 7V I AT ARIE IEHR I USBIIRE, T AN P42, 7-3.0V F e Y6 [ 1 1) F <R
HEEA PR TRIE, A b,

RUZZEBFIUSBIR S %% (1 51 3

Bl 4-17 USB I . & XLHURARS B9 L THRI T ety o]

Differential data line

Intersection

£ 4-41 A58 USB SR

Vi) B i gmaE” | Brm® | B4
tr b F s} ] @) CL < 50pF 4 20 ns
tr TR [ @ CL < 50pF 4 20 ns

tofm b AT B[R] T G tr / tr 90 1111 %

1. HEEHRE, REA PR,
2. 10%%90% KM & EHEE 5 .

VEAE RS IUSBIITEE7E (2.0

4.3.18 F5H18% R P 48 (CAN )32 O 4t
7 ety N 4 5 31 B (CAN TXRICAN RX)HHHIE RS, 2 17K,
4.3.19 12/ BB (ADC) S S ¥

BrRARERI U], F4-420 S HHEE I &R A-AR 5B E < facud IR MVopaflt RSN ER S /7
B EWRAELEN LI AT— K

)

2= 4-42 ADC 4%
75 S %M B/ME WAME | RRE | B
Vopa AL L (A2 25 LR 1.8 - 3.6 \Y;
VRer+ IESHHE 1.8 - Vopa \Y;
fapc ADCH] i i % - - 64 MHz
70/89 ARt H R AR Nations Technologies Inc.
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ERREAKR

e e 21 %AF B/ME WRIE | BXE | B

1.8V <Vpp<3.6V, 4 #EZ12bit - - 457

B 1.8V <Vpp<3.6V, 7 ## 2 10bit - - 5.33
£ KRR H 2 - MHz

1.8V <Vpp<3.6V, 7 #EZ8bit - - 6.4

1.8V <Vpp<3.6V, 7 HEZ6bit - - 8
- O(VSSABzVREF_

VAN Wi R @ B2 3 b B VRer+ \Y/
Rapc® KREFF I L BH (PRI i - 0.2 KQ
Rapc® | SRAEEFF K EH (BB EERIE] - 0.5 KQ
Caoc® | PIFBRFEFIREF A - 5 pF
SNDR | {EMERE R - 65 dBFS

Tea 1 B[] 82 1/fapc

fapc = 64 MHz(PRIHEIE) 0.0234 9.4
ts SRERE
S KA 1] fapc = 64 MHz (123 E1H) 0.0703 9.4 -
_ SUSBES 15 - 601.5
Ts® KRR B g o 45 - 6015 1/fapc
tstas® | L EE(A] 6 10 20 us
SRV (R (B AERAES : 14~614 CKFE Ts+ ZEIL
1) s
feonv i) Iy pLZbIt 6.5/8.5/10.5/12.5) Lfaoc

1. HEiHRIE, AEAFHN.
2. MRARIHFEMAE, Veer T DUE N SR EIVopa,  Vrer T LUE N EEREEIVssao
3. B HE S i 2 34 Ufanc
AR HRRanA I
Ts
fapc X Capc X In(2N+2)

NRAR)H T HE BRSNS, R LI/NT 14 LSB. HhN=12(F /R 126270 HE %)

Ramv < — Ranc

% 4-43 ADC FARERTE] (1)
/N RAE RS B/ IR I
LITPN SHEE | Rin (kQ) [i] ) e 2R A LITPN AR | Rin (kQ) (] F LAY A
(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
LSS 12-bit 1 64 (E3ESERES 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
P i TE 10-bit 0.2 17 (ESUS GRS 10-bit 0.2 25
0.5 32 0.5 40
1 54 1 64
5 229 5 257
71/89 E R AR H R AR Nations Technologies Inc.
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ERRIR

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

L SUSERE 8-bit 1 43 (3L Sk 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

0.05 8 0.05 13

0.1 9 0.1 14

0.2 12 0.2 17

0.5 20 0.5 25

PRHE TE 6-bit 1 33 P I 6-bit 1 40
5 138 5 156

10 269 10 300

20 531 20 588
50 1316 50 1451
100 2627 100 2894

L BHRE, RTEAR A
% 4-44 ADC FE-RIRITRSE OO

#s ¥ Pk HAE BRAME® | Bfr
ET maimEd frcik = 64 MHz, H3 N
EO 4 21 52 (5) fabc = 64 MHz, sample Rate = 1.75m SPS, + }
e 2% Vopa =33V, Ta=25 T LSB
ED W ENERE TERZHE ADC JaEAT I & .7 -
TN VRer+ = VDDA
EL MO &Rz 0.8 -

1. ADCHHEFAE EEME R EL T N HRHE S TH ) .

2. ADCHELRFNENHRIIR R 7 EEE QAT RS S BV EA S A B, BV B2 R85 — A4
g?ﬁli@g?lﬂfﬂiﬂiﬁiﬁﬁ%%ﬁﬁﬁo TR AT REF AR S N R IR RO AR S IR L, (51 S 3z a1 84 0 — > H

3. IEmEANER R EZLATRA-29 % e I Zhneny BB Z W, A S5 ADCH

4. HEEVHELERRUE, DEA K.

5. EWRIHRIE, ATEAFH IR,

72 /89 ARt H R AR Nations Technologies Inc.
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VREF+

a0 4096

|:1LSBIDEAL =

4095 —f mmmmmmmmmmmmmemee——e—eeo
4094 —]

4093 —

or MD-DA—De(ermmssd by package]

e e e -

M
@

An example of an actual ADC
conversion curve
Ideal conversion curve

®3) The actual conversion endpoint

ET

Eo

Ec

line

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

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

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

Differential linear error: the
difference between the actual step on

Eb
the conversion curve and the ideal
'=||=|I|I|=|=|// I > step (1 LSB)
/ Integral linear error: the maximum
! 2 8 4 5 6 ’ 4093 4094 4095 4096 EL deviation between the actual
Vssa \/ DDA conversion curve and the terminal line
4-19 /i ADC LRI fyik Rz A
Sample and hold ADC
converter
Ran @ AINx RADC(
it ' L] U o
lCmrmhic l
@ I " T Caoc?

1. HKRan. RaocHICaocHIFE, & I.34-42.
2.

R IPASPR 2 TN el
JER: ADCIHEZE I A HJENE7-0.2V .
PCB#& TN

FEL R (1) 2 38 06 201 4% TR 1 4-203% 4% . TP I 10nF HE 28 A 20

‘LA‘HO

73/89

A HLAF (U B ),

Cparasitic R /RPCB(5 1R FIPCB AR JA i s A1 2¢) 542 2L 10257 AL R R R ZI7pF) » 1K [ Cparasiti cEUEL R PR AR FE e R

AT ZR ] fEHLEE T MCU
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ERRAR
B 4-20 L IS E IR L FE LR (Vrer+5 Vooa HHIE)

:| Voba/Vrer+

[ 1

1uF//10nF == \/bpA

| Vssa/Vrer-
L "

1. Vrer+MVrer- W35 VDDAFIVSSAHH I

4320 AESHEIRE (Vrersurr) HSSH
FrAE R AV, RA-A5SHRAT AT G RAAFBIFAF AR . fucud R TV ppa HE IR HL R 215 31,
% 4-45 Vrersuer S5k

Giaes ZH M B/ME | BEUE | BOKE | BT
Vopa S PE SR EENES IEH 2.4 - 3.6 \%
V/REFBUF_OUT 27 B kA IEH - 2.048 - \%
Ioba K H Vooa [ Vrersur 14 #E lioad = 0 pA - 600 - nA
tsrart™ Ji i 1] 1 - - us

1. HBETHRE, ANEAPE G,
4321 126 DACHS S
Bl A M, 4-A611 5B B P 2 6 4-AH0 2 AR BIFR R | furoL o2 AV poaFL 58 FELFE WU 7551

% 4-46 DAC i@
it 24 BAME | BAYE | BKME | B R
Vooa | HEHLHLIRHLER 2.4 - 36 \Y;
Veers | 5 HE 2.4 - 3.6 \ VRer+ L JIHZ /N T-Voba
Vssa Bk 0 - 0 \%
RL 5 PR AR FT B 1) 7 8k FEL P 5 - - KQ | DAC_OUTHIVssa 8] {5 /N 48 HL FEL
Cu Uit diska - - 50 pF | DAC_OUTHI il I ) f KL%
| £ TAEREUT IDACH Ui 475 600 A | oesn .
o JH#E(VoDA +VREF+) H K. HEI0x800
1E R AR T DAC HLi ekt
| - A 73
e W #E(VopA+VREF+) > - n =8
22 ph g o A IR 3 A YT B IDACH: H i R
DAC_OUT DAC_OUTH JE VoS+ILSB Y Vrer+=3.6V XL T 12 A NEE
74/ 89 ARt H R AR Nations Technologies Inc.
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ERER
rias) B B/ME | RAEME | BKE | B i
g | ERPERATIRR (S OXOEO-OXFLC,
BN DAC OUTHLE 0.2 UV rere=24V XET 12 BB
L 38 e A S VREF: OXAS5-OHEAB-
WK | gt MR VREF+-0.2
DAC_OUTH &
oy AELR T
DNL | (PIAMESEARESZ ffy 2 » Lss | DACHCE M12fi
5
R AR ACRS 1 4b A
B 5 i Ar{EZ 171
INL | Z=5, 740 0 Fift g —A + LSB | paciit = K124
1T 4005 2 [F1 226 E 2% AR 2t
B
AT +5 mV | DACH & M12f
ipE | (AUAB(0x800)AL M i
S5HAEE NN E R +8 LSB | HVrer+N3.6VH, DACHLE N12f7
=VREF+/2)
AR IR T AR IR TE 4.5 % DACH & ~12f7
q .~ = N T N
ﬁij;]j?ia EFR i B 25 80 85 4B g)l((g%?%a (KA AR EN
e e i (7]
G 24 DAC_OUT ik ConscS00E
tserTLng | BB A{EHLSB B, HAEA 5 7 s Rtgi?);SI(I)Q
T i NACHD 22 (] (1 12 457 Fy B
NI 5 )
NS COARES § 3 CLonneSO0F
b |F+ILSBY RGN, ] Loap=50p
T | e DAC_OUT 21k 5 K ! MSfs Rioao>5KQ
LIES B
MIRHPIRAS B RER 0] (B CLoap < 50pF, RLoap > SKQ
fwareup Wmﬁﬁjﬁ%*% 65 10 BS | g ) AH 2N R AT B 2 ]
X
HLEINH| . (3 VDDA) 40
PSRR+ (A E I 67 dB No Rroabp, CLoap < 50pF

1. HETHRIE, AEAFE PR
4322 BEBKE (OPAMP) B S
SRR I, A-ATIN S KR P £ 2 A-A00 2R (OB BRIRE | FuicLi TR IV ppa i L HL TR IR 5],

£ 4-47 OPAMP $5tk

/e BH %M B/ME HRIE BXE - Xivd
Vbpa [ EPNEIN/RRENES 1.8 36 \%
CMIR FLAFE H s B A\ Y ] 0 VbpA \V
VloFFseT AW FS B R (R HE ) H 435 mV
A VIorrser A N AW RS H s I 10 - uv/<C
ILoaD IR HLIE - 0.5 mA
Ioon e es ST el 15 mA
ADCRFER [AfERIEH
TS _OPAMP_VOUT O B 400 - ns
CMMR LRI E 84 - dB

75/89
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EREAR
5 e E s w®/ME HAE BXE Bhr
PSRR ThE& M b - - 100 - dB
GBW I 8 - - 4 - MHz
SR LE e - - 25 - Vlus
RLOAD e/ NEBT R - 4 - - KO
CLOAD HROR BT A7 8K - - - 50 pF
Croap <50 pf,
R Rioap > 4 kQ, B -
tsTARTUP Ja B E N (A Follower 3 us
configuration
. [ MANGESE
SRR 25 iR - +2. - 0,
PGA Gain error ] mFE I 5 ik 22 BE>100mV 25 0%
PGA Gain =2,
Cload = 50pF, - 2 -
Rload =4 KQ
PGA Gain =4,
Cload = 50pF, - 1 -
Rload =4 KQ
- ;% . PGA Gain =8
N it 3%yt )
PGA BW AFLEFREIPCATE | 10 Z sopF, - 05 - MHz
= 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 )
S, loaded with 4 KQ
en P M 5 oaded wi nV/VHz
@ 10KHz, Output ) 44 )
loaded with 4 KQ

1 W8 RIE, AR PR,

4323 L8 2(COMP2) RS St

BRARRERI UL, R4A-48I SRR AL AT & R A-4IN AR AT ISR L |

F 4-48 COMP2 ¥4k

FacL kR IV ppaftt HE HL R I 15 3

Gincs 2 %A B/ME | BAME | BKME | B
Vopa (EPRENCINE - 1.8 - 3.6 v
ViN i N FE s Y - 0 - Vobpa
tstarT® Pl i B 2 ST ] - 10 - us
Propagation delay for 200 mV step ) )
o with 100 mV overdrive 70 ns
VoOFFsET B PN A=A - +0 - mv
WA IR - 0 -
- IR ¥ - 10 -
Vhys FL A A i i LR AR . 20 - mvV
gt - 30 -
Static - 45 -
Ioba PLA 25 HL ALV HE With 50 KHz 100 mV Overdrive| 47 . A
Square Signal

1 W8 RIE, AR PR,

ARt H R AR Nations Technologies Inc.
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4.3.24 LEI#R1(COMPL) S 25
BRAEAS B I, 24-49TIF4-5000 S50 15 & FA-419 5 P HOBRBEIRIE | Frouc R RIV ppa it oL oL IR 0 B

www.nationstech.com

(CEP
R 4-49 COMP1 44
s 2 %A B/ME | BRAE | BKE | B
Vopa B R L - 1.8 - 3.6 v
Vin N LY - 0 - Vopa
tstart™) L JE B3 SN ) - 10 us
Propagation delay for 200 mV step ) )
o with 100 mV overdrive 0 ns
VOFFSET E A ARt R R 22 ALY - 5 220 mV
WA IR - 0
\ IGIR - 10
Vhys SR IE [t \V
hy AR )5 HUE R - ” m
IR - 30
Static - 45
loba PL A 25 HL ALV HE With 50 kHz +100 mV overdrive ) 47 A
square signal
1. HETHRIE, AEAF RN,
F 4-50 COMP1 MR ThFEAH =R
i 28 %A RAME | BBUME | BKE | BT
Vbpa BEADL A e F ST - 1.8 - 36 v
VIn O\ L R YE - 0 - Vbba
tstarT LU AR I Bl 4 ST ] - 15 us
Propagation delay for 200 mV . )
o step with 100 mV overdrive 300 ns
Vorrser FLAL A N R R ZE VDDA=3V,25C - #0 - mv
BB - 0
\ fICIB i - 10
V LU A i s \
hys BRI JE L AR - 20 m
re IR ity - 30
Static - 10
Iopa P A RV 6 With 50 kHz +100 mV 115 A
overdrive square signal ) '

L RHRIE, REEAR R,
4.3.25 B EAEFEE (Segment LCD) Hefk
BRAERF AL, RA-BLM SR T & R 4-4R I BOREE  fucuk U ATV ppa it H HE U 5045 31

& 4-51 LCD &2 4%tk
incs 2 %A B/ME HAE = PN L XA
Vico LCDSMERE - - 36
Vicoo LCDW#Z7% Hi /%0 - 2.588
Vi1 LCDN#iZ% Hi k1 - 2.728 v
Vicp2 LCDN#iZ% r 2 - 2.863
77 /89 R AR5 PR 2> 7] Nations Technologies Inc.
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BERRAK
5 S48 F1 ®/ME HRUE = IN: | B
Vicos LCOWH S Hi )3 - 3.013 -
Vicos LCOWHZ% i1 /E4 - 3.154 -
Vicos LCDWHZ HiJE5 - 3.283 -
Vicos LCDN S %6 - 3.422 -
Vico? LCOWHESH LT - 3.572 -
Cext VLCDAM L% o : : : hF
ZEMTIT - 1 -
R et Ak N L
225 ] (BUFEN =0, PON =0) ) 05 )
" ;leg i CDE"J_ B é;%/f#ﬂ # (BUFEN=1,1/2 B?as) i 0.6 i "
#(VLCD =3V) ZE7RFTF (BUFEN = 1, 1/3 Bias) ] 08 ]
ZZM4TIF (BUFEN = 1, 1/4 Bias) ) L ]
RHN fRCHR ) HEL L 2 iz iy L RELAEL - 55 - MQ
RLN Fe DRI H BEL Y 4 ) S G FEL B - 240 - KQ
Vs Segment/Common highest level voltage - VicD -
Vaa Segment/Common 3/4 level voltage - 34VLcD -
Va3 Segment/Common 2/3 level voltage - 2I3VLcD -
V12 Segment/Common 1/2 level voltage - 12V cD - \V/
Vi3 Segment/Common 1/3 level voltage - 1/3VLeD -
\VH Segment/Common 1/4 level voltage - 14V cD -
Vo Segment/Common lowest level voltage - 0 -

4.3.26 R E AL RIS (TS) Rtk
A B, 24521 SRR P A-A M0 2 PRI « fucLi I FIV poa it v H IR A5 2.

# 4-52 IR AR RARRE
Ziinc] e B/ME HRIE BRE XA
o VsenseAH X Tl B Y Be e - + +4 <
Avg_Slope® | PRl - -4.0 - mv/e
Vas(® FE25 IR H HL K - 132 - v
tstarT® peyAing | - 10 20 us
Tsemp®® | MiLEGRER, ADCRALHT[H] 8.3 - - us

1 HZGEWEEEREE, AEE PR,
2. HBCHRIE, AEAEF PR
3. ERAEASRAEI (] T DL ek N2 RE Py i 5 2 AR TR E

78 /89 ARt H R AR Nations Technologies Inc.
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D

“_ LASER MARK

FIN 1 LD

= A0 =

TOP VIEW
DETAIL A]ll
A
T
( \
\D (=]
SIDE VIEW

3
A

(A3

.

=

—=f= A

DETAIL A

COMMON DIMENSIONS

4 KE 1 CJ’ (UNITS OF MEASURE=MILLIMETER)
-
—1\—_—\——U uuuuu U—/_T [SYMBOL [ MIN NOM MAX
— L Ta 0.70 0.75 0.80
- ||‘).‘ C1 o A 0 0.02 0.05
- ] A2 0.50 0.55 | 0.60
) R 43 0.20REF
L J( b 0.15 0.20 0.25
P o - D 3.90 4.00 2410
B kL 02 A9 [E 590 | 400 | 4.10
) ‘ - D2 2.60 2.70 2.80
> < E2 2.60 2.70 2.80
n ANNN00N00Nn e 0.30 0.40 0.50
H 0.30REF
b }( B0.07™ K 0.25REF_
n 0.35 0.40 0.45
BOTTOM WVIEW R 0.08 =
| c1 0.16
[e2 0.16

h

NOTES:

ALL DIMENSIONS REFER TO JEDEC STANDRAD MQO-220 WGGE
DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.

79/89
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B Y A et W
|
i
i
i
LASER MARK FOR FIN 1 B
IDENTIFICATION IN THIS AREA
TOP WIEW
oy
=y
[c] | J
! {1
SEATING PLANE —& i=' annnnonnonnn e []eee]c]
SIDE WIEW ‘§ = 2
=2
D2 @|ffiw[c[AB

(0.45)

B

ttouuouuTTTY

[UAVAVAVAULN[VRCRVAVINEY,

b

Bl@ICIAE]

nonoannnnan

[
i
i
|
i
.l
|

dda@|c

BOTTOM VIEW

nnggnnny
pagdhann

bbb@[C[A[B]

I

1
o_:is)

(
\

tem Symbol MiN. NOM. MAX.
total height A 070 075 0an
stand off Al 0.00 0.0z 0.05
mald thickness A2 0.50 0.55 0.60
leadframe thickness A3 0.20 REF.
lead width b 0.5 0.20 0.25
X D 5.90 &.00 &.10
package size
T E 590 .00 6.10
S Dz 420 4.30 4.40
E—PAD size
¥ E2 420 4,30 4.40
lead length L 0.30 0.40 0.50
lead pitch e 0.40 bse
lead orc R 0.075 | - | -
Package profile of a surfoce eaa oo
Leod pasition bbb 0.o7
Faralleliom . 010
Leod pasition ddd 0.05
Leod profile of a surface eee .08
Eped position ia 0.10

NOTES:

ALL DIMENSIONS REFER TO JEDEC STANDARD MO-220 WJJE
FLASH OR PROTRUSIONS.

DO NOT INCLUDE MOLD
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EIRRA
5.3 LQFP48

& 5-3 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 f.J.'|'3'..f
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
w
LEAD FORM PART
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B 5-4 QFN64 3835 R~
- D
-
- Nd = MILLIMETER
P SYMBOL
‘ 1 61 MIN NOM | MAX
i« i UUUUUUUUUU?UUPUU A 0.85| 0.90 | 0.95
=B f g Al 0 |0.02]0.05
= D2 RS m =
= < ; - b 0.15( 0.20] 0.25
-} g
= = bl 0. 14REF
B p= ¢ 0. 20REF
m = g
1 z 28
b o = D 7.90 | 8.00| 8.10
= g = —
= b = D2 6.40 | 6.50 | 6.60
-} g
= = e 0. 40BSC
-] dg
i B 1 = 1 Nd 6. 00BSC
o K 5 =
! i 0000000000000000 E 7.90 | 8.00] 8.10
e JlLb E2 6.40 | 6.50 | 6.60
l,\il(:?)l:g(.:l'lltk\L\l, Ne 6. 00BSC
TOP VIEW BOTTOM VIEW L 0. 40 l 0. 1()| 0.45
K 0. 35REF
h 0 10
LD—O—O—O—D—D—O—M—O—D—O—D—O—D—D—] I
i .
i 1
SIDE VIEW
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o |
o |

1A

dlEEEEEE

= O
\\+/ | +
_ . _._‘J.
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

HHHHHHHHDHHHHHHHH

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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HHAAARAAR

HAAARARAA

RAARAARAE

b L—e— —

— — T
N TOP—E—-MARK
2—91.80£0.10X0.10£0.05D

Jan

BTM—E—-MARK

kL

__%

7—@1.80=0.10X0,10F0.050
INDEX #1.2040.10
,/ 0.2020.10 DEPTH
{,15 N

‘ \_/

iGlGELLL

ILERLL kL
h——|——'$~o_oa'

EEELLLLL _
L

& 5-6 LQFP80 3% R~f
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 | 14.00 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.

[
T
s
N
I
&
=,

SECTION A—A
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&l 5-7 NP

A

—
@)
)
@)

A
4
e
[
di0

A

A
=
e
>
di0

XXXXXXXX

O 1 A TR 45
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BERRIR
6 hRA P 58

H#A A B
2020/11/13 V0.8 WG RR A
1. 38/ N32L401Cx 5, ASZFF USB. LCD. CAN 24 IhfE

2. fBIE APB2 [f Al & 32MHz, APBL ({541 N 16MHz

2021/01/25 V0.9 3. 1.2 S —% &% 3.2 SR HIE X3 Hin PC10-13, PD2, PD4-PD7 1
SN LCD i T 4% 5k 1t BH

4. BV LCD 1/8 15 4% Hk 2 v 2 o T

4 3F TR ALN

1. &% 12S ER PR

2. 171 PA2/PA3 COMP_INP it Ay

3. B9hn LPRUN B/

4. f&04 43.18 K 4-19 kB ADC 5l L5

5

6

7

8

9

2021/04/15 V1.0

Bk 4.3.111/0 3 R
B 32 mHSIHWEEX TT N TTa
154 4.3.7.1 MSI £ K
Bkl 4-10
&2 3.1.2/3.1.3 &K
10. f&ea&l 4-3
11. BER 3-110/H°F 2 101451
1BEER 4-18 B INVERE H 0 3
B 2-1 Er AR ThRE L
#4710 4.3.19 ADC 45 = FH I
TR 3.2 51HIE 1 & X 3R 4 PC13, PC14 A1 PC15 5| Ji K g fig i
S BRI LI (3MA)
B 4-42 ADC FiE tstas {H
1BEER 4-16 MikR ESR CL R
#* 3-1 DjRekgin NJTRST Dy
 4-42 teony 1B 3
9. 1Bk 4-8 fii ] 32.768KH b Ak 1) HL R
10. Hrigk 4-32. F# 4-33. £ 4-34, £ 4-35
11. B8k 4-2 NRST 3] JHIEN IR
12, A& 1E AR W ) 4 10 T o i - D S N4
13. f&IE 2.3 #95 EXTI ALy I 28 %

2021/06/12 V11

A w npoE

2022/07/11 V1.2

© N o o

86 /89 ARt H R AR Nations Technologies Inc.

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



thion v:« www.nationstech.com

EIREA

14. &I 2.4 F77 USB fii S CPU FEA#K

15. #M7E 2.10 ¥&+5 LP-SLEEP # AR SR

16. #h78 2.10 FHT STOP2 5K 1) M i 4%

17. 1E1E 2.14 &5 12C B4 b 36 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. fEeik 4-22 (AR B, fHCLK = 64MHz, 1 4
ESEIEh G

21. 1E1E3R 4-28 1 4/8mA ] GPIOx_DS.DSy[1:0]A¢ & 1&

22. 1B 4-36 SPI WA NI h 7 25 L

23. fiHIER N32L401 H-5-fliik

24. 1B 4-7 T Veerint MR KA /AME, MIFR Veersurrer

25. B3R 4-13 1 fuse_ex M ER/IME, RAWIIC (Bypass 30 »

26. B4R 4-14 H Visel B KAE, FRAEIC (Bypass X0

27. BIEKE 4-5 il 4-6

28. B 4-15 FOERE R

29. K 4-7 IR 2

30. 1B 4-16 Hh g IECKAE RIS/ IME,  BIETERE 4, 1R 5

31 fBuek#k 4-18 i KAH . JUARUE AR /ME, WTIGvERE 4, RS

32. 1B 4-19 Hh tsuqs) B AUE RIS KA, Ioos 382848

33. ik 4-24 & AE

34, F 4-25Fi1+85 T, HdGERE 1, R 2

35. 1BHE 4-26 i/ ME . HBUERIR KM, BESERKIER

36. HiR 4-27 FRER

37. Bk 4-28 (SR, HTHGIRE 3

38. MR 4-41 H Vers

39. HiHR 4-43 FIRER

40. WK 4-44 TERES

41. BIEK 419

42. B 4-45 T Vrersur out MB/MEFERCKE, 22k IDDA $74Y
]

43. 3% 4-46 ThHE DAC_OUT #/Mil DAC_OUT f K, &8 DNL.
INL A S i SR, B 0K tserriine M 38 B A i K AE
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44, BNER 4-47 T lioap WMLAME R RAE, SR HISLARNME, AI4MtE
1 3R %

45. 2% 4-51 1 LCD W% HiE 0~7 (g

46. 1B 4-52 § Avg_Slope. tSTART 1 TS_temp i f /M. #u 7
GG INE]

47. 1B 4-23 7 trer IO SRAFFI IR /ME

48. 1B2A 4-16

49. BTN 4-48. % 4-49 1 4-50tSTART, tD, VOFFSET Al IDDA
1A

50. B LAk
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IR
7 FH

EREARBMDARAT CRARERFEAR?) X SCRIH LR =8 s F e N RILFE ik, %
2L Rt G AR IS A E I R i, O R R R AR CRRR 25D AAE TG .
E REARE R TZ T LERB . BER BARAEAAEATER =B ] BT s 5] R EE = %
el () (REXSIZ BE.

E R AR EBER AT . ITIE, S5m0 e R SCRY IR, 2R S AT A, 516 A T 3
SR I 28 ] BB A SR ST 1) 5508 WA o

[ A SR HER T PO WS, (EEMEantt, FEASHE 2 B BB M SRS B 1 AN m] S 7R 3H 57
£,

5 FH M SORY A5 B DA A e i, (3 BT A B e PR ThRE A e e, EIR
AR AR DA FH e SR A= S T P AR AT AT B [A0de. RRAh. REBR. (& T PR AT A MR 4
AT .

[ EBARSS T 7= i 7E R GL Bk % 1 R R A AT R BUARAIE, A AT AT o A ek A 3 AN 2
BB OL R, A ATREEUE N ST, NS EBE B R, RN R A= R
A FAAFEEART: ARFRES. R FREHAEE . CHLIBFH WA a8 m 24
%8 DL HAh B 7R S R R AR A N

JIT A AN 4 s P 10 JXURE 2 E o RN R, [ B A58 PR N 2o (] B3 AR B T DR Ak KA 22 4 A T T 5 Bkt
Vi SOATSRH . R AE SR BURIE ST I

X F SO A= S AT IR . BROR ZARIE, SRR EA R FIE M R A& R R AU fRIE
8 PO B LN 5 N RGP E 5 WA RN S e R

RAWRVERT, AR NG AT AT BE by 5 e SCRS 0 A 38 sl o AT A . ). B2 W RiedE.

89 /89 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



	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 温度传感器(TS)
	2.28 循环冗余校验计算单元(CRC)
	2.29 密码算法硬件加速引擎(SAC)
	2.30 唯一设备序列号(UID)
	2.31 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 QFN32
	3.1.2 QFN48
	3.1.3 LQFP48
	3.1.4 QFN64
	3.1.5 LQFP64
	3.1.6 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 QFN32
	5.2 QFN48
	5.3 LQFP48
	5.4 QFN64
	5.5 LQFP64
	5.6 LQFP80
	5.7 丝印说明

	6 版本历史
	7 声明

