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EIREIAN

N32G435x8/xBEHE F il

N32G435 &5k 32-bit ARM Cortex-M4FN%, Bm LAEFMI08MHz, ZFFREEMDSPHE4L, &£
R 128KB#k A RN & Flash, 32KB SRAM, S£REE K EHEREED R, W E 14 12bit 5Msps
ADC, 2MHOSIHBIHISRMKRE, 2/NEEHESE, 14M12bit IMsps DAC, #EREHU(S)ART. 12C.
SPl. USB. CANSHZ@EEEN, WEBFEEEE4ImES %,

REERrIE

® % CPU
— 32 £z ARM Cortex-M4 Wi%+FPU, FJEIAE (e friZidE 4, SCRF DSP 54 Al MPU
— NE 2KB 84 Cache 2247, SCHF Flash NI L ICHATHE T 0 64F
— 40 108MHz, 135DMIPS
o mEFER
— 5 128KByte /1A Flash, SCREINE A% £ M7 XE B RBEE RS B84F ECC K f, 10 ik
B RHEL 10 FEHAE R
— 32KByte SRAM, fi# 24Kbyte SRAM1 (fE STOP2 #ix{ T o Bt & N{#4F) Al 8Kbyte SRAM2 ({E
STANDBY HI STOP2 #isU N Al L E N IRFR) , SCRFRE(FZ3 (50
o RIFEEH
— STANDBY #x: 2.5uA, BT &1 e fr¥s, 10 fR%F, ik RTC Run, 8KByte SRAM2 HJJiL &
JRARE, DR g
— STOP2 #:{: 6uA. RTCRun. 8KByte SRAM2 #il 24Kbyte SRAM1 HE#Y L & B fRHF. CPU %17 a%
TRHFE. 10 TREF. PRosknge fig
— RUN #:{: 90uA/MHz@108MHz
— LPRUN #2: PLL XM, MSIYENRSGEREN, MR KK, LPRJF/H, USB/ICAN/SAC HIJEG
i, HAhAM R ATE
o kRN
— 1 12bit5Msps ADC, ZHGEFIRCE, 6 Aol T RAEZmEIL OMsps, &% 16 MR Himmdm A il
i, CRZESER
— 2AHBIPISHBOREY, 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 HL K S
— WA $ T
o e
— HSE: 4MHz~32MHz #1383 i ik
— LSE: 32.768KHz #M ks i f4
— HSI: Wl RC16MHz
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ERRAK
— MSI: HW#Zi# RC100K ~ 4MHz

— LSI: WK% RC 40KHz

— WESHEPLL
— MCO: CFF 1 EEI B, AT HC B s ol s i b A H
o X1

—  SCFFERRIEANE SR AL
— XFERTIMELL
® JASIHF 52/ GPIOs
o EfEEN
— 5N U(S)ART #1, Hr 34 USART #11 (32#F 1SO7816, IrDA, LIN) , 2 UART #1
— 14 LPUART, =¢#§ STOP2 =Ml MCU
— 2ANSPIE:M, HUERIA 27Mbps, SZHF 12S @15
— 2 1C#H:N, #EEEL IMHz, FEMBERTES, MU SCRESUH I
— 1/NUSB 2.0 4 &30
— 1/~ CAN2.0A/B HZf0
o 1/ DMA M|, R 8 EH, EEWFEMIER B I ERTTR
® 1ANRTC SERISH, SXRHEFEDER, RSE4, FRIEGREE, SRR
o ERTTHHER
— 24 16bit mER TI RS, SCREINIER, EAMEH, EXmAGEN, iR 9.25ns;
ANERT A 4 MOLREE, Horp 3 AMEIE SCRF 6 B H AN PWM fiHh
— 5 16bit EA e RS, BSR4 MMOLEE, SRR T4 ELE/PWM F
— 2 16bit FEAE I TR
— 1 16bit (R IIFEE I THEES, SCREXUBK P THERE, FITE STOP2 LR LA
— 1 24bit SysTick
— 1> 7bit @ O E [ HI(WWDG)
— 1/ 12bit BLE T 1(IWDG)
o HEHTRK
— ¥ SWDNTAG 7E£k ik 0
—  3FF UART F1 USB Bootloader
o et
— BRI 5]
— (kF AES. DES. TDES. SHA1/224/256. SM1. SM3. SM4 fll SM7 %y
— AR . 2 H 7 or IXCE B I5(MMU)
— TRNG HEBEHHCRL A%
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ERZA
CRC16/32 1544

YHREAY (WRP) , ZFfR9 (RDP) %2 (LO/L1/L2)
YRR R, BRRNE R, ©Za¥H
SCRRAN IR ORI, NARAS I

® 96/ UID 1 128 iz UCID
o TiE%M

TAEEEJEH: 1.8V~3.6V
TAERETaHE: -40°C~105C
ESD: #KV (HBM##) , KV (CDM %)

o Hie

QFN28(4mm>4mm)
LQFP32(7mm>7mm)
LQFP48(7mm>7mm)
LQFP64(10mm>10mm)
LQFP64(7mm>7mm)

o [HAE

#5 i)

N32G435x8 N32G435G8Q7, N32G435K8L7, N32G435C8L7, N32G435R8L7

N32G435xB

N32G435KBL7, N32G435CBL7, N32G435RBL7W
N32G435GBQ7, N32G435RBL7-1?)

e (1) H 2 QFP64(10mm><10mm)
(2) £/ AL QFP64(7Tmm>7mm)
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ERRAK
B3

G Y1 1 OO 10
LI OO 11
p % - 41111 OO 12
21 AEFEBETAAZ oottt ettt 12
22 FFRBEBE oottt ettt ettt 12
221 HRANTRINTEAEREZE(FLASH) oottt 12
222 HRATRSRAM ..ottt 13
223 WREMAIE R AP BIEHIZEINVIC) oot 13
2.3 AR T A I AR EXT ) oottt 13
2 BFEI ZRGE oottt 13
2.5 JEBIHETR oottt ettt 14
206 BEELTTZE oottt ettt ettt 14
2.7 BB ettt 15
2.8 TTZRFREELE HETIZE oottt s ettt en s 15
2.9 HELTR TR oottt sttt e ettt s ettt sttt sttt 15
B L i = VOO 15
211 EEETFAEBETFILDIMA) oottt sttt ettt 15
212 SEEFHFEI(RTC) ottt bbbt bbbt b ettt bbbt n e 16
203 SERTBREHITE T oottt ettt a ettt ettt 16
2131 RIHFETEITBE CLPTIM) oottt 16
2,132 FEARTEIFEZE (TIMBHITIMT) oottt 17
2133 JBTEITZR(TIMX) oot es ettt n e tenneas 17
2134 FHAEHE IS BE(TIMLIFITIMB).....ooviveeeeeeceeeeee st es st 18
2.13.5 RGIITFETEIT BE(SYSHCK) coovocvoieerceeees ettt sttt n et n et nenen 18
2.13.6 BT TITEITBEWDG) ..ottt sttt n et n et 18
24 P ZEFE T oot ettt bbbttt bbbttt s 19
215 JBFIE IR UUR BEUSART) oottt sttt 20
216 MRIIFEIE T2 2D BB (LPUART) oottt 22
207 BB AT AR (SPL) oottt 22
218 BT TEATIE TT(12S) oottt et 23
2,19 FEHIZETTIIHLE(CAND) oottt ettt 24
220 FEFTEREATEUZL (USB) oottt sttt ettt s e 24
R A I i) E L NG 2 W (€121 T) OO OO 25
2,22 B BT IEAIEE(ADC) oottt 26
223 FBHTHKEE COPAMP) oottt ettt n et n ettt et sne s e 27
2,24 FEADLELEEIF(COMP) .ottt n et ees s 27
225 BUFIEAUFETL (DAC) oottt sttt ettt sttt 27
e L £ 1) OO 28
227 PEIRTERIEIE AT BLELTE(CRC) oot s et ns s 28
2.28 BERGSIEAEAE IIIE G EE(SAC) cooeveeeeseee e ee ettt 28
229 ME—TBEAETFE T (UID) oottt 29
230 BATBLEITAGIIR TT(SWI-DP) oot 29
3 BIBIGE SURIHEIR ..ottt ettt 30
KT T = [OOSR 30
KT R 1] = N2 OO 30
312 LQFPB2 .ottt 31
313 LQFPAS. ...ttt 32
BUIALQEPBA........coocvoeeeeeeeeeeee ettt 33
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BRI

3.2 T IITE S oottt ettt ettt ettt ettt ettt ettt et ettt ettt et e et anes 34
¥ - USSR 40
AT TR 2 oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt eten ettt 40
AT BB T R B oottt ettt ettt en et 40
AL T B AE oottt ettt ettt ettt et et ettt ettt e ettt ettt ettt et ettt et et er e 40
A1.3 BT BHZR oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt et 40
AL T B L 2 oottt ettt ettt ettt e ettt ettt ettt ettt e ettt ettt ettt ettt ettt ettt 40
A5 B N ELIE oottt ettt ettt ettt ettt ettt e et e et ettt ettt en e 40
A6 B HE T R oottt ettt ettt ettt ettt et ren et 41
0 A == =23 i TPV 42

A2 AT I R TE L oo et e ettt e et e et et et e e et et et et ettt e et et ettt e et et ettt et et er et enes 42
e S B (25 < TP T RRTTTOTRTTTRT 43
A3 B T B oo ettt ettt ettt ettt ettt ettt ettt et n et er e 43
e e =l K =N O (= < TSSO TSP TOTRTRTTR 43
433 YRR AT AT R TV oottt ettt ettt e et r et 43
B34 PUE B ZEHLIE oottt ettt ettt ettt ettt ettt 44
A3 S B A oottt ettt ettt ettt ettt ettt et ettt et en e 44
B30 A B B R e oottt ettt ettt ettt ettt ettt et et et en ettt ee e 47
e S A v 4 L TSSOSO 49
438 MARTHFERETRMRIE IR TE] oottt et e ettt n et ee e et es e et ee e et en et e s s e et en et es e e eneeeesenenens 51
B30 P E oottt ettt ettt ettt ee ettt ettt n ettt ee e 51

A3 10 FLASHAE I B EFTE oottt ettt et e et en e e e et n et n e et en et st en s e ten e 52
4311 L RAE(FIBUBETE ovoveeeeee e 52

A3 12 OB TVRFIE oottt ettt ettt et ettt et e e et et e et et e et et e e e et et e e et e s e et et et et e e e e et et et s et et en e 53

A3 13 INRST G EETE oottt ettt ettt ettt e e et et et et e e et et et et e e et et e e et et e e et ettt e s e s e e et et et e et eeeter e 56

A3 14 TIMIE I BTG [P oottt ee et e s et er st ee s 57

A3 18 12CHE TR oottt ettt ettt ettt ettt et et a et et e et ettt ettt e ettt ettt ettt ettt ettt 58
83,16 S I2SEE LI E oottt ettt ettt ettt ettt et ettt et et et e et ettt e et et et et et et e et ettt et 59

A3 1T USBIE L EIE oottt ettt ettt ettt e e et e ettt a et et s et et e e et et e e et e s et et et et et s e et ettt ee et et en e 63
4318 128 R LG (CANYIE TTEFIE oo 64
4319 1207 B BUE B (ADCYHL BB oo 64
4320 EBB TR (VREEBUFE) B U oottt ettt ettt ettt ettt ettt ettt 68
A3.21 L2 TDACHLZEE oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt 69
4322 FBETIREE COPAMP) HL B oottt ettt ettt ettt ettt ettt 70
4.3.23 EUEEAR2(COMP2) FEL B E oottt 71
4.3.24 HEERL(COMPLYEE B E oottt sttt 71
4325 TR TEARIRBE (TSYEFIE oottt 72

B B T T ettt ettt ettt ettt ettt e ettt et et et ettt et ettt r ettt et r s 73
5.1 QFN28 (AMMAMIM) .....eeveieeieeeieeseeseestesteseesseeseessesaessessesseaseaseasseseessestesseaseaseassessessesseaseaseaseenseseessessessensessensseseensensens 73
5.2 LQFP32 (TMMXTIMIM) ....tttitiitiieeieete ettt ettt ekttt b ekt b e bbbt e bbb eb £t e s b b e bt b e b e bt bt n e b et n e bt enes 75
5.3 LQRFPAB (TIMMXTIVIM) ...vtteititiiteieete sttt sttt b bbb et b b bbbt bbb b bt e bbbt st eb bbbt eb s 77
5.4 LQFPBA (LOMMINXLOMM) .....oovovoeeoeeeseeeseessesseese s ssess s sessssss s s ssses s s ss s ssees s s esses s ssses st essenssess s nseanensenneans 79
5.5 LQFPBA (TIMMXTIMIM) ..tttiitititeitattst ettt ss bt h s bt h bbbt bbb s s bt s bbbt bbbttt b bt eb e 81
500 ZZETITB oottt ettt e e et et et et et Attt ettt ettt et et ettt e ettt ettt ettt ettt et e eeeees 83

A L= = U U TTPN 84
T R T 0 oottt ettt ettt ettt e ettt ettt ettt et ete et er e et e et ettt et ettt et et eteete e ete et et ete et et aearens 85
=1 TS TTN 88
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EREA
RKH
2 1-1 N32G435 R FIBEYFILE ..ottt 11
FE 2-1 SEMTZRIIAE DAL oo 16
FE 3L GIBHITE oot 34
FEA-LHTEIFVE oo e 42
FE A2 HETIFVE oo e 42
FEA-BIRTIIRIVE oo s 42
BB BT TAEZEE oot 43
F 45 R I T AEZEE oo 43
46 PR EALAT EBIEFEHIEHUERNE oo 43
AT NE B TEHLIE oottt e 44
R 4-8 IBATHE T LAY BV RE, B AL AR P A IZAT oo 44
F 4-9 BEARAR X R ALY BT TIAE ooovvocveee e 45
F 4-10 BATRER R RSB AR T AT, B AL FRARAD AT I AE HIBAT oo 45
F 4-11 BEARBE R AT EETRTEFE oo 46
2 412 WU EEHUBEES TR A BT BT FE oo 46
F 4-13 EE AN PO BHEFPE (BYPASS IR ) oottt 47
F 414 ARFE AN PO BHEFPE (BYPASS BTN ) oot 47
2 4-15 HSE 4~32MHZ AR5 BEEFPED@ oo 48
F 4-16 LSE JR 7 23 F M (FLse=32.768KHZ)M @ @) B) it 49
FEA-17 MSEIRTABEETED oo 49
e 4-18 HSIHRIGEEFFVEDD oot 50
e A-19 LSHIRTGREFFVED (oot 51
2 4-20 MRIIFERE TR IRIIEIEIT T] 1.oocvooeeeeeeeesee et 51
FEA-21 PLLFYE (oo 51
T A-22 TNTFAFRBEREEFVE oo 52
F 4-23 INAFAFE 2% 5 A AR AR I oot 52
FE A28 ESD Z8XF B KA o vvveveevveseeie et 52
FE 425 FLTHUBE cooooe e 53
FEA-26 1O FEASEFNE oottt 53
e A-27 BT HVIRBNBE JIHFVE oot 54
FE A28 HTH HILTEIFIE oo 54
26 429 BN SETEFEED oo 55
26 4-30 NRST BIBHFFVE ..ot 56
FEA-31 TIMUB EETE oo 57
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EIRRA
FE 8-32 TIMIBIAISIBITIO HETE oot 57
FE 433 LPTIMER BEVE oot 57
% 4-34 IWDG Fe KFNE/INFECE LTI (LSI = 0KHZ) oo 57
# 4-35 WWDG it KA/ N B AL E] (APB1 PCLKL = 27TMHZ) oo 58
FEA-36 120 FETIEFME oo e 58
FEA-3T SPIUEFTED oo 59
FEA-38 IZS BEMEW oo 61
FE 4-39 USB JH BN TH]....oooeiiciece et 63
FE A-80 USB ELIFFE oo 64
T A-41 AETE USB HLZUFFIE oo e 64
FEA-42 ADC M ..o e 64
2 4-43 ADC FREIFTHID @), oot 65
F 4-44 ADC FEFE—JRI PR AITRZEIED®D oo 66
FE A-45 VREFBUFF L oo 69
FEA-46 DAC EFTED oo 69
FEA-AT OPAMP FEFTED Lot 70
FE A48 COMP2 BFNE ...t 71
FE A-49 COMPLIEFME .oo.ooeee e 71
2 4-50 COMPL ARIIFEAEZURFIE (oooveo e 72
BB R AL IRAREFVE oo 72
2R 6-1 N32G435 ZRFUTT FURIDIE E oo 84
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EREA
& H >
P 1-1 NB2GA35 ZRFIHER ..o 10
B 21 AF BB HILET B oo 12
BEL 252 BT 1o 14
P 3-1 N32G435 Z 51 QFN28 ST covoveeeeeeeeveeeeseeesteete st tes s st sn s anesss st aneenees 30
B 3-2 N32G435 Z2 51 LQFP32 Bl BHIZN I coocvveocveeveeseeesees s sessess s 31
] 3-3 N32G435 Z281 LQFPAS GIBHIZI AN c.ovvoeeeeeeeeeeeeee ettt ettt sttt 32
] 3-4 N32G435 Z281 LQFPGBA Gl BHIZI AN c.ovvoeeeeeeeeee ettt sttt 33
B A-1 BB IR ZEAE oo 40
B 42 BIBHIEITNHEL IR oo 41
B3 BEHLTTZE (oo bbb 41
BB BTRTEHEINER T7 2 oo 42
P 4-5 AN B I BRI AT T T ] oo e 47
P 4-6 MR AT IR I AT T T B oo e 48
AT A BMHZ AR BT oottt 48
4-8 18 1] 32.768KHZ AR T BT R FH ...t 49
B 4-9 B NI HE AT TREFE TE S cvvoevereeveeseeeseies et 56
P 4-10 ZEULAT NRST BRI oo 56
4-11 12C RZRAT IR EE L EEW oottt ettt 59
P 4-12 SP1 S BB IRHT CLKPHASO ..o 60
P 4-13 SPI S BB IRHT CLKPHASLD oo 61
4-14 SPIHFFE B -TEREIND oo 61
4-15 128 PAEEIF FE B CEFTH TN D oottt 63
K 4-16 128 TN FE BRI D oot 63
K] 4-17 USB B FP: a8 LEHRE T B L TR R BRI TA] oo 64
B-18 ADC FEFERFVE oo 67
4-19 1 FH ADC BEILRIEEBE I oottt 68
Kl 4-20 i e FELYE AN 225 B R 5 R AR (VRer+ 5 VDDA FHIE) oo 68
P 5-1 QFN28(AMMXAMM)EFEE FUSE oottt 73
5-2 QFN28(AMMXAMM)EFBE ST T UL oo 74
5-3 LQFP32(7TMMXTMM)ETZE JUSE oo 75
& 5-4 LQFP32(7MMXTMM)EF ARG T I oo 76
] 5-5 LQFPAS(TMMXTMM)ESZE JUST ..ottt 77
5-6 LQFPA8(7TMMX7TMM)ZFBE AL UL . oo 78
P 5-7 LQFP64 3525 JU ST (LOMMXLOMM) ..ottt 79
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& 5-8 LQFP64 2245 3 S (TOMMXLOMM) D). ...ttt 80
P 5-9 LQFP64 F B FUSF(TMMNXTMM) ..ot 81
P 5-10 LQFP64 H A IEAL WL TMMXTMM)D .o 82
BELB-10 ZZETTIH oot bbb 83
B 6-1 N32G435 R AT BEARADAE BT oo 84
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N32G435 2 51 fd il 28 77 b % F v P BE 3267 ARM . Cortex™-MAF A%, HERF Siz B0 (FPU) M 7(s
S (DSP) , WERIFATIHHEIRES . i LAE4108MHz, 4 A 128KB F N NEs {7tk Flash, I3 #F
LR XBUREHE, £ k32KBik AZUSRAM, {U158KB Retention RAM. N & — AN EBEHAHBAZE, 7
MR AP S LR APB SR R HE R, B 2SR5 N S HOs, $RMEFE W E R O, BdE1A412
fii5Msps ADC, ZiA16/™4Mil4n Nl IEFI3A N HETE, L& 14N 12/71Msps DAC. [AIB 4 2 Fhdeis (s
B, GH5MUS)ART. 1NLPUART. 24M2C., 2/NSPI/12S. 14NFS USB 2.0# 4 17CAN 2.0BiE 5 #1,

PN B B BERE A IR 51 2, SRR 2 ol I o R [ P 2 YA R A AR

N32GA435 817 s F) A€ LAF T--40 CHE+105 TG, fEHER1.8VE36V, fRAtZHNRIIH A
FUkEE, FFARTHFER I ER . % R 077 B 16 28/32/36/48/64 5| il dt s, HRIEAS[F (B, & i
AMREC B AR AR o

www.nationstech.com

Bl 1-1 N32G435 RAHER

JTAG

System peripherals
16MHz 100KHz~4MHz
RC OSC RC OSC
4~32MHz Power
0SC Controllertem

DsP FPU

SRAM2 SRAM1 MPU NVIC
40kHz Power 8KB 8/16/24KB
monitor ARM Cortex-M4 »
32.768kHz Reset
= 108MHz
—J —J AHB-Lite 1-Cache

2KB

v
:

AHB Matix (108MHz)

Security
Cryptographic
Algorithm
Acceleration
Engine

OPAMP
2

Peripheral

Bridge 1x12bit

ADC
16-ch

<

DBG

FS
USB
Device

96bit
128bit
Unique
ID
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EREIAK
1.1 24—

% 1-1 N32G435 BRI RERE

BERS N32G435G8/B N32G435K8/B N32G435C8/B N32G435R8/B
Flash% & (KB) 64 128 64 128 64 128 64 128
SRAM% #(KB) 16 32 16 32 24 32 24 32
CPUJii % ARM Cortex-M4 @ 108MHz, 135DMIPS
TAEFREE 1.8~3.6V/-40~105°C
pliila] 5
:-g 1 2
iy FA 2
LPTIM 1
SPIM 1 2
128® 1 2
12C 2
i'% UART 2
gj USART 2 2 3
LPUART 1
USB ANRE 1
CAN AN 1
GPIO 24 26 38 52
DMA Ix
SEIE 8 Channel
12bit ADC 1x Ix
SEIE 10 Channel 16 Channel
12bit DAC 1x
SEIEEN 1 Channel
OPAMP/COMP 22
r— DES/TDES, AES, SHA1/SHA224/SHA256
SMI, SM3, SM4, SM7, CRC16/CRC32, TRNG
BARY B LR (RDP/WRP). fEAEINE . 7 XGRY . 245 3)
4 QFN28 | LQFP32 | LQFP48 LQFP64

1. SPI1 1 SPI2 % M ] Rif 1) SPI AR 12S 3 A = .
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ERKAK

2 TheEe i
2.1 BN

N32G435 % ¥R T i — AL A ZRARM Cortex™-MAFALFE 28 , 7E Cortex™-M3 N 1% [ it 584k T is A
I~ BN TR SIS AR R IG (FPU)  DSPRIFATIFE R4, $24t1.25DMIPS/MHzI It St g . R A I
G 5 AR RE 77 5 Cortex-M R F1 AbHE 28 B Th#E, RSAAN 5 TAE A ML s gl &, FH DA 2 7 45 il Fn
55 AR A R 1 H g T S 5

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

2.2 FrhER

N32G435 R 556 A AL S iR NN TNAE (Flash) 1745+ # AZUSRAM.
F 2-1 T a3

Reserved 0x4002_4800 - OXSFFF_FFFF
SAC SRAM 512B*2 0x4002_4400 - 0x4002_47FF
SAC 0x4002_4000 - 0x4002_43FF
O0XE010_0000 - OXFFFF_FFFF Reserved Reserved 0x4002_3400 - 0x4002_3FFF
N B CRC 0x4002_3000 - 0x4002_33FF
Reserved 0x4002_2400 - 0x4002_2FFF
Vendor Specific 511MB FLASH 0x4002_2000 - 0x4002_23FF
OXEOOF_F000 - OXEOOF_FFFF ROM Table Reserved 0x4002_1400 - 0x4002_1FFF
OXE004_2000 - OXEOOF_EFFF Exteral PPB RCC 0x4002_1000 - 0x4002_13FF
OXE004_1000 - OXE004_1FFF ETM Reserved 0x4002_0C00 - 0x4002_OFFF
OXE004_0000 - OXE004_OFFF TPIU Private Peripheral - External 768KB 0 ADC 0x4002_0800 - 0x4002_O0BFF
T Reserved 0x4002_0400 - 0x4002_07FF
Private Perioheral - Internal 256KB < DMA 0x4002_0000 - 0x4002_03FF
OXE000_FO00 - OXE003_FFFF Reserved pheral - Interna Reserved 0x4001_8000 - 0x4001_FFFF
0XE000_E000 - 0XE00_EFFF NVIC
0xE000_3000 - OXE000_DFFF Reserved
OXE000_2000 - OXEO00_2FFF FPB Reserved 0x4001_5800 - 0x4001_7FFF
0XE000_1000 - OXEO00_1FFF DWT UART5 0x4001_5400 - 0x4001_57FF
0XE000_0000 - OXEO00_OFFF IT™ UART4 0x4001_5000 - 0x4001_53FF
Reserved 0x4001_4400 - 0x4001_4FFF
] SPI2/1252 0x4001_3C00 - 0x4001_43FF
External Device 1GB USARTL 0x4001_3800 - 0x4001_3BFF
TIM8 0x4001_3400 - 0x4001_37FF
0XA000_0000 - OXDFFF_FFFF Reserved | SPIL/1251 0x4001_3000 - 0x4001_33FF
TIML 0x4001_2C00 - 0x4001_2FFF
Reserved 0x4001_1800 - 0x4001_2BFF
~ GPIOD 0x4001_1400 - 0x4001_17FF
om GPIOC 0x4001_1000 - 0x4001_13FF
o GPIOB 0x4001_0C00 - 0x4001_OFFF
< GPIOA 0x4001_0800 - 0x4001_OBFF
EXTI 0x4001_0400 - 0x4001_O7FF
AFIO 0x4001_0000 - 0x4001_03FF
0x6000_0000 - OXOFFF_FFFF Reserved
Reserved 0x4000_7800 - 0x4000_FFFF
0x4400_0000 - OXSFFF_FFFF Reserved External RAM 1GB DAC 0x4000_7400 - 0x4000_77FF
0x4215_0000 - Ox43FF_FFFF Reserved(bit-band Alias) PWR 0x4000_7000 - 0x4000_73FF
0x4200_0000 - 0x4214_FFFF Peripheral Alias(bit-band Alias) Reserved 0x4000_6800 - 0x4000_6FFF
0x4010_0000 - Ox41FF_FFFF Reserved CAN 0x4000_6400 - 0x4000_67FF
0x4002_A000 - Ox400F_FFFF Reserved (bit-band Region) USB SRAM 512B 0x4000_6000 - 0x4000_63FF
0x4000_0000 - 0x4002_9FFF | _ AHB/APBL/APB2(bit-band Region) USB Register 0x4000_5C00 - 0x4000_SFFF
12C2 0x4000_5800 - 0x4000_5BFF
12C1 0x4000_5400 - 0x4000_57FF
0x2400_0000 - OX3FFF_FFFF Reserved LPUART 0x4000_5000 - 0x4000_53FF
0x2210_0000 - Ox23FF_FFFF Reserved(bit-band Alias) LPTIM 0x4000_4C00 - 0x4000_4FFF
0x2200_0000 - 0x220F_FFFF SRAM Alias(bit-band Alias) Peripheral 0.5GB — USART3 0x4000_4800 - 0x4000_4BFF
0x2010_0000 - Ox21FF_FFFF Reserved om USART2 0x4000_4400 - 0x4000_47FF
0x2000_8000 - 0x200F_FFFF Reserved (bit-band Region) o Reserved 0x4000_4000 - 0x4000_43FF
0x2000_0000 - 0x2000_7FFF SRAM(bit-band Region) < TIM9 0x4000_3C00 - 0x4000_3FFF
Reserved 0x4000_3800 - 0x4000_3BFF
Reserved 0x4000_3400 - 0x4000_37FF
IWDG 0x4000_3000 - 0x4000_33FF
OXLFFF_F814 - OX1FFF_FFFF Reserved SRAM 0.5GB WWDG 0x4000_2C00 - 0x4000_2FFF
OX1FFF_F800 - OXLFFF_F813 OptionBytes RTC 0x4000_2800 - 0x4000_2BFF
OX1FFF_4000 - OXIFFF_F7FF Reserved COMP. 0x4000_2400 - 0x4000_27FF
OXLFFF_0000 - OXIFFF_3FFF Y OPAMP 0x4000_2000 - 0x4000_23FF
0x1000_8000 - OX1FFE_FFFF Reserved Reserved 0x4000_1C00 - 0x4000_1FFF
0x1000_0000 - 0x1000_7FFF Aliased to SRAM Reserved 0x4000_1800 - 0x4000_1BFF
0x0802_0000 - OXOFFF_FFFF Reserved TIM? 0x4000_1400 - 0x4000_17FF
0x0800_0000 - 0x0801_FFFF Main FLASH CODE 0.5GB TIMB 0x4000_1000 - 0x4000_13FF
0x0002_0000 - OxO7FF_FFFF Reserved TIM5 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 BUN6AK F 128K F T R AN SN B AT (FLASHD |, F A7 IORE e FI A, DI K/ 2Kbyte, SCHETUE
Bre 7HL P P TR,

R AR AR 4375 PR /> 5] Nations Technologies Inc.
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BERRKAK
SCREAEREINE R, BANEZNINE . S EIE (AFEFHITERE .

TR EEL, 2 N3 K, IR 2 AR AR Y SR (AT ST .
2.2.2 AKX SRAM

B HER T — /N Eik32KE S 1N B SRAM, f1F5SRAM1IAISRAMZ . SRAMLIFI & Kk K /N K24K =5, SRAM2
18 K oNBK i . fESTOP2AETN T, SRAM1IFISRAM2A] LU B #3E . ZESTANDBY R T, HASRAM2A]
PLOR B 208

2.2.3 RERMEX P RHEHIZR(NVIC)

B 1A B s A, BERS AL B 22 15661 T B il T IEIE (AN 45 16> Cortex™-MAF ) T £k ) 116
MESeH

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

FOVF o 7 A A 3

Aab L G5 38 PR v 0 S v

SCHRE T R A R T e

H S R AL B AR AS

B RN BERE, o EINME ST
TRAGEER LL gz /)N (10 o T A IR A SR 3 1 v T LT

2.3 ShERFP W AR SR R 4% (EXTI)

AN WA ) S S 25 NV A I B8, TR AR TR MR R . AR R T 2R AR AT DU ST b T A
RFE (TR B s sUa i), FRRee g R it A — MR A AL ER T P WE R EIRAS .
EXTa] DUAS I 21 fik i 55 B /N T N S APB2 I 80 B B . 22 1852438 FH 1/O B2 21 164N I H 28

2.4 BH9F R4t

RO R B AE R PR, BN ERCHE S 2EHSI (16MHz) , WL E R 2IMSI (100K~4MHZz\] it
B, ISR LS (40KHZ) , 40 End i 4 HSE (4AMHZz~32MHz) , AR BAHE 2 LSE (32.768KHZ)
PLL.

AL N ERMSIET Bl BN & BONCPURBh, [ A 7 o] DLE RSN B s i DI Re HSER 8l 448l
BN B R, B RRR RS, ARG E S BIMSI, G BAERE T T, B T AR AR N ) T
[, 7E 75 ZEI AT DR OGP L LA 5 4 0 Hh WA 288 (24— A B B30 FH 1 AR 3% s R RUE )

MSIE £ ] H T 7ESTOP2IRZS T PR M BEH-HATHE S, BUIEIRINFRIZITIRES T oA R G AEm o, LA HAth—
SRR BRI THFEEDR M3 = .

WENBZERSG, MHFEFITEG, LR AMEHSESLSEAR AR RL,  — ERGIN 2 SR B 2k R,
R AR R e, IR A

LA ide F TG B AHBIKHR . =i APB(APB2) FIMILEAPB(APBL) X 1k . AHBI fix i 4% f£ 108MHz,
APB2[H i m i % S 54MHz,  APBLF) 5 s 4% A 27MHz .

fEFUSBINRERS, W ZilE I # FIHSEFIPLL, I H.CPUSZR WAZIAN48MHz. 72MHzE96MHz.

13 /88 R AR AR 4375 PR /> 5] Nations Technologies Inc.
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& 2-2 B
FLASH_CLK
Clock Tree s TRNG IM t0 Flash programming
Legend: | Prescaler —————» TRNG_CLK 1M
HSE = High-speed external clock signal 12141132
HSI = High-speed internal clock signal TRNGIMSEL
— Multi i v HSE ADC 1M
MSI = Multi-speed internal clock signal P |
LSE = Low-speed external clock signal 'S | Lescaler ADC_CLK 1M
LSI = Low-speed internal clock signal ADCIMSEL 12/---132
USB | 48MHz USB_CLK
Prescaler —————> o USB interface
/1/1.5/2/3
RNGC prescaler
11/2/3/4/--132 RNGC_CLK
MSI RC Apigc::;lr_ ADC_PLLCLK
100KHz~
ADC_CLK
4MHz M /2125 ADCPLLPRES[4] ~ ADC_HCLK -
ADC HCLK
— prescaler
HSIRC 11/2/--:132
16MHz
ADC_HCLK
LT PLLSRC -
2] SCLKSwW HCLK cPU
(| AHB BUS
PLLHSIPRE PLLMULFCT ok
0SC_OUT [-sE osC SYSCLK Pr?s'gzer HCLK
OSC_IN 4~32MHz PLLCLK| | 108MHZ | |/1/o/...j515| 108MHZ [18] SysTick
MAX MAX SAC_CLK CRC_CLK
PLLSRCDIV PRI DMA_CLK
PLLHSEPRES Prescaler 27MHz MAX PCLK1to
CLKSSEN| APBL1 peripherals
1112/418/16
HSE RTCSEL
0SC32 0UT L H T seosc| L% TIM 2/3/4/5/6/7/9
05C32 IN 32.768KHz| | LSE RTC_CLK(to RTC) If(APBL Prescaler = 1) x1——» TIM2/3/4/5/6/7/9_CLK
- else x2
APB2
LSECLKSSEN Prescaler 54MHz MAX PCLK2 to
/2141816 APB?2 peripherals
TIM 1/8
If(APB2 Prescaler = 1) x1
else x2
STRC TIM1/8_CLK
40KHz WDG_CLK SYSCLK
TIMCLKSEL
——— LSl PCLK1
——— LSE Lsl PCLK1
——— MsI
PLL MCOPRES LSE SYSCLK
MCO [J¢+—— Prescaler —— SYSCLK Hs! LPTIM_CLK LSE LPUART_CLK
1/2/3/4/.../16 —— Hsl COMPL_OUT Hsl
———— HSE COMP2_OUT
—— PLLCLK LPUARTSEL
MCO LPTIMSEL

2.5 B

RN, A LUEEBOOTOS| AL 7 F BOOTEL B (USER2) Kk #:4E A7 5 I JE hi = .

B NFEFNGEAMER (FLASH Memory) 5 )

B MRS (System Memory) J3 5l
B AN HSRAMEZ)
J& S INEALEFT (Bootloader) {21 T R Gifrf s, ] Ll it USART1EUSBXIFLASH Memoryit 47 4if% «

2.6 PEEHFR

B Vpp=1.8V~3.6V: Vo3| NIOG| JHIFT P 5B L2 .
B Vssa, Vopa=1.8V~3.6V: JADC. DAC. OPAMPFICOMPHEHL . VopaflVssalh 2543 iR 2V oo M Vss »

Z IL1%4-3.

14788
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ERK
2.7 8L

PORAIBOR HL B 45 I A 23 14 P30, IX B4 FE B AR 24 Ab T TARIRES, fRIE RS AT 1.8V iR T1E; X
Vool T 15 € I IR (Veorsor) Y, B T EALIRES, AN FH AN Z A7 HL .

2.8 T 4R A R BT A%

WE— T gmfE s B IES (PVD), &M Voot H5 R{E Vevo lL R, Vool T 85 T BB Vevo I K
A T, H T A BRFR T AT AR VA B, PVDIIRE R LA IR T S - 5% T Veorror M Vevo EH Z 75 K 4-6.

2.9 BERES

VA2 2 M R

B ERK, EHIZ/TERUN. SLEEPHER

W EIhFERR, 5 IZ1TELP RUN, LP SLEEP, STOP2FISTANDBY izt
O P BTG R AR ERAL T RES

2.10 {RThFEE
N32G435 & 51|77 i SC RS FMIL Th#ER 20
B LP-RUNEZ

FELP-RUN (Low Power RUN) #:F, CPULIMSIFN41ig1T, $MATFLASHESRAMH IR, IF HPLLIE
1. USB/CAN/SE (SAC) b, HAhAME A E .

B SLEEPHIR
TESLEEP#N T, HAECPUELL, BT AMAALT AR H AT TE KA oh Wi/ S i i 2 CPU
B LP-SLEEPHEZ

fELP-SLEEP (Low Power SLEEP) #3F, CPU{Z1l, PLLZH], USB/CAN/SACH:HIc, HAth4h %k ] fd
H, FrEI0ME 5SRUNKE A [F IR

B STOP2fER

STOP2#% i3 T Cortex-MAFIA B BEIR AL 20, AT AT HOAZ OB 738 B XS L YR 43 0% ) o 32 HLR 1A 15 2% (MR) 5%
M, HSE/HSI/MSI/PLL . CPURZME A {54E, LSE/LSITIELE T4E, FraGPIOfHH:, SRAMLIFISRAM2H]
HfRH, SPI, USART/UART, 12C, WWDGH##, 80F 15 &1 2r /7 ey, RETHAMKIIFESE I T/,
MR T LUE AT — AL B AR EXTIFAE S8 MSTOP2AE =X e i, EXTUHE 5 1] LLE SN 16NEXTHE &
C(IJOHE) « WKUPH| I . RTCE HEMefE . RTCH4T. RTCAZ. RTCHHAIEL. NRSTE 7. IWDG
g,

B STANDBY#HR

TESTANDBY 1] PAA B EAK B I TH FEIRZS o PSR o i 28 85 5C P, PLL. HSIFIRCHR % %5 FTHSE
SR ARTR At SC A, AV LSEFILSIAI % T4/E; #EASTANDBY MR G, = I FES KN AWK E%, SRAM2
AR 4E, STANDBY HLERA, T 4R

NRST LIAMBEAME S IWDGE AL, WKUPH| | _E ) —A B/ R Wy, RTCHI%F. RTCHY[AJELELRTC
AR AT AR A MSTANDB Y A5 e i

M FEHEASTANDBY #2017, RTC. \WDG AN W/ a6 5] LI 3 F 1)

2.11 E¥RF#EHRFI(DMA)

TN RIE FE IDMATEHI 8%, SCRF8IMDMAIEIE, 7T LUE PAF AR BIAMH A . SR BIAF il &3 A7 2 21

15/ 88 E R ARt H BR A 5 Nations Technologies Inc.
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Nation &
ERK v
S £ i DA B2 % FE BRI (T, T8 40, T 2 25 A X 25 R 7 1 o

FEARE AR L T FDMATE RIZH,  [FIN af B PPl R AN EIE . BB v B A B TE 1
PRI EE L AR R AU LA H ARk

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

2.12 SERF BT (RTC)

RTCE —HIEBHAT RIS, WE IR pisisl, mIERALTENINRE, I FA Wb b WA e A e (i
RN A Thig. RTCASWAGEHIRENIRE AL, I MSTANDBY BEAMEERS, th A B,
RTCH IR B B AT LLGE £ 932.768KHZ AR I 4R o « WD FE40KHZ RCIR 4% Bl ek (1) S B et
PP2128 7 TR — NI pRE. X THIDRE EEORAR R RN 55, Ul HI A1 AR 32.768KHZ N 4 1 IS
PR, [FINORAME R IR SR A Bl 22, 7T DUIE L ey ) — 256 HZ A5 5 R RTCHIN R EAT K #E. RTCH —
AN 22467 B TR 53 A s FH T IS R I, BROARE 0L T I8 b R 32.768KHZ I, B0 AR — AN LRD KR I [a] B of . 53 b
RTCH] AR R s A AR T AR T i

2.13 ERNRAE 1M

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

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

www.nationstech.com

R 2-1 EHBIIRELLE
} FEHDMA | IR/

SEH A% DEER Eyicl WA R R i HAMAH
TIM1 Lk, [T, 1~65536.2 [8] fHI{E
TIMS 16 LT s Y 4 Y
TIM2
TIM3 .

Lk, |, 1~655362 [a] 4T
TIM4 16 S % 4 N
TIMS ERFIEEY R
TIM9
TIM6 1~65536 [a] [ 1T
TIM? 16 RS P Y 0 N

2.13.1 {RIhFEER 28 (LPTIM)

LPTIME M EA Z A PFIR 16 ALE R 2%, & ] LAE R Standby R 502 S BT DA R IR FFHZE AT
LPTIM®A] EATE AT A BRI BRI DL g4, T DARAEBkeb o 4as . Bhah, LPTIMAT LR SR g MR T #E
e, DA A ThAE SE LI DI RE™

F B
16 f Bt
W 3bit WS, 8 SR T (1. 2. 4. 8. 16. 32. 64. 128)
m EAEERE
& PR LSE, LSI, HSI, PCLK1, COMP1_OUT u{# COMP2_OUT

& SMEE PR @i LPTIM Inputl A RIAMEI B CTAERE LP R 441817, Tkt #ods
D

B 16 bit H3)%EF T4 (LPTIM_ARR)
B 16 bit Lk 748 (LPTIM_COMP)
B EREC R TR

16 /88 R AR 13 F B 22 7] Nations Technologies Inc.
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BERRKAK
I G REER A BRI A\ figh

P I8 B 0 m g A Ky e e A
AECEm L O, PWMD

AT E 10 Mtk

Zin i A AL X

kb R, SCRFFUBR TR XU T CIEAZATAEIESD)

2.13.2 EAREHE (TIMGHITIMT)

FEAER 2R TIMBFI TIM7 S5 —AN1647 B 2h 2 BT 58S . X2 e i 282 HAHBRSL ), AL AT IR
FE A SE I 28 T] DA P 5 B SR AL () v, R M TT DU B L 1 28 (DAC)$R LI b o FE A 2 I 287665
Fr R B B B DACH i i i & i HH B B2 X EDAC

F R
W16 i [ EE B O .
W16 fi A R T, (M ARRBCT I E D 1 ) 65536 (8] A RARD
B filk DAC [¥[FIE %
B A /DMA SRR
&
2.13.3 BHE R ER(TIMX)

WA ERA (TIM2, TIM3. TIM4, TIMSRITIMO) FZEHTLITFHE: MMAE ST I, MEHRA
T Tk A A I

B

16 A7 A ShBEHITEEE . CArsElm Bk WG m BOR D
16 AL AT MR TR Mias . (P AREPTIC B v 1 5] 65536 Z [A] (AT = AE)D
TIM2, TIM3. TIM4, TIM5 1 TIM9 £ 3 ¥F 4 NiliE

WIE TAERE: PWM S, b b, sk iR . Sk
WA R A T A T IDMA

& T

& iR

& HINIIR

L =

FE IS A ] e i AR

ZAER BN EEREE R, DASEIE I A8 1 R0 B 4

e (B2 mlidsd . FTaERIS AT ffgbT ek 7 hr
BERAGRAR R . T = AH B )

SCRAAR A B LLE A A5 5 . TIMO SCHFH 3R N B 1K) HSEL LSI. #1 LSE /55 .

17 / 88 R AR 13 F B 22 7] Nations Technologies Inc.
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BERRKAK

2.13.4 B FEH] 2 N3 (TIMLFTIMS)
mRAE R ER A (TIMLFITIMS) EEHTLUTIHE: SHAE ST WERAE S FIk 58 &

IREGE (TR 7/
EGE I A AN D RE . SEKCHEANRURIZE D RE . GG T AR
F B
B 16 frAzReEGH . TSEE A Bt WL B RO
16 AR R T g . (P SRAREATICE N 1 3 65536 A AF RfED
B YRR E R
B TIML % 6 M#EiE, TIM8 &% 6 Milid
B 4N EGEE, TRy PWM Bt i bege, ko B . SN 3R
WO R AR A A T/DMA:

& T

& (iR

L IR TN HETR

L =

® FEESHA

B DX BN ) 7T 2R A2 1 EL A M H

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

A I A EAE i

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

TIM1_CC5 FlI TIM8_CC5 JH T HAs 28k

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

2.13.5 RGi R} I E i 8% (Systick)
XN RIS TSR RGO TT iR v T R
T

244 TR Y T AR

EEEWIE-#0i]iz

MR O RE = A — AN R BRIl R G
A G R A B

2.13.6 B 1M 2R 33 (WDG)

SCRFIANE TV ISLE T (IWDG) M HET1HI(WWDG), #ANE TRt 1S M 2 Ak I 1A AR A
PR Y 0 R 1

MALE [ TH(IWDG)

18 /88 R AR AR 4375 PR /> 5] Nations Technologies Inc.
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ERKAK
ML T T — AN 1247 (3 R s AN — AL s, AL R RCIR % s K5l BIAE T2
BRI EWAIRA R, AT LAEESTOP2AE A MISTANDBY #E . IWDG— B IS, W RATE B E (1
AR GERRE T IR  WIZETHECE T B2 0x000I] ™ AR S A7, e W] LA A T B P 2 e A T i
BN RG, SN B HE 89 R R PR pt I A8 P . I8 I I ] DAC B R A B
JAENE T B AR FEM B 7T AL .

HOFE T 1H(WWDG)

T LV T A0 3 8 P R, e A0 -0 A T 0 DL )32 8 2 3 B Y IS PR 19 8 I R AT PP 9 T 7
A R . BR ARSI B A O EAE TO A AR FRORT T, 7 1A AR 1K 3 0 A I (8] A SIS, =7 2E
—MMCUENL. (R EA A B G DA A A BUE i, SR 77 3 Y T s A (FE 42 1) o A7 25 TP ) B
B AR —PMMCUR AL, IX Rk v K 75 AL — N BRI A & 1 e T -

FEREE:
B EHOETM (WWDG) (i 8t APBL 4§43 451409645 £ ;
B RN A RIS AT T
B S
& CUIBURTHEES /N T0x40, (AR T IS )W FE A B A
& UGS E D AME TR, (EE TS ) AR B A
® WIS T A I FLAYE T, 0 T OXAORT =k H R R I (EWINT) , T LAk
F T BT s LU e WWD G E A .
2.14 IPCRED

IR Z 2 MNLII2C R &, ERe Mt 2 FHIIEE, BHIIrE 12C R 2R € BN P Bl AR .
YR ZFEE R R A (R m S FFLMHZ), SCRDMARRYE, [R5 SMBuUs 2.05%% . 12CHERAT Z R %, A
FECRCHY (4= AN R 36 . SMBuUS( % 4t i FHL s £k —System Management Bus)A1PMBus( L 5 & P &1 £k -Power
Management Bus).

F B
B 2 ENLThAE: SRR AT i 3 1 At AT AL £
B I2CE &I
& UART B
& UAREAE IE S
B I2CME&ThAE;
& AT YRAR I HHEAS I
& 12CH:SCHEFTAIERA0AE F-hk, 7L AR IS SR XM Stttk i 3
& (FIEAAG I
B PRI 7 AL A0R b A R IR
W SCRPA [ R T
& hRAEHE (55100 kHz);
& PRI (14400 kHz);
& PRE+(EIA1IMHZ);

mORERRE

19 /88 R AR 13 F B 22 7] Nations Technologies Inc.
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Nagien &

& AR AR AR

L QI e PSS A

® R2CHRLITIRE,

FHRIR &

F RS 5 K

M hE PG AR )5 1 R (ACK) R 1R
RS0 B R R AR B 1 2%

& R ERKE BT RRET Y N
2l [

& 1T bR R T

& 1P TR

I3 KR b T

B IDMA;

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

25 msif £ R I S i

10 msE 1 # BB B R I 7]
25 ms K 7 SARI B IS F i )
‘it ACKHZ il (RS PEC™ AR 56
SCREHLIEARHT P (ARP)
FHPMBuUS

* ¢ O

*® ¢ 6 0 o

2.15 BHAF D IR PRR 28 (USART)

N32G435 R 5| 7= vk, T I EZ5 M BT ED, ARE3AE A ES RS2 (USARTL. USART2H1

USART3)H12/4N8 H 2 0UR #5 (UARTAFIUARTS). 3X 5448 MR (L 4@ (2
fRfY . ZACFEAE G, Lk 0 @ E R EURILIN G A Th RE

www.nationstech.com

. ¥FIrDA SIR ENDECH: 44w

USART1. USART2FIUSART3#: I H A CTSHRTSIE 547 B, 4 1SOT7816/1 & it RAER,, 5SPIE(E
PR, BT B2 R BT LS I DMAERAE

XL, FbllE;
NRZFRHERS

RPN R ER ARG, AR AR, TR AR

A G RE R 7K R (847 B 9T)
ARG E AT IEAT, SCRFLERAME IR AT

LIN == & 32 [F) 20 W A5 [P BE 7 BA R LIN S U W 35 10 6 77, 2USARTREAFEC B B LINGT, A 1347 Wr
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ERRA
FERF, K10/ LA T HF

(5 A Hi F  H Ef

IRDA SIRZwtD as il a, AE I H AT SCRE3I16 AL I RF 22 [7] 5
BB RE

& ERERE O HFEISO7816-3bRME BT I D B AR
& Ee R 205515 ME 147

PALLR X T A 5

AT B 18 I DMA £ 25 833815, 7ESRAM HLFI T4kt s DMAZE 2 se/ 42 36 741
ST P 1) R 28RBS B BB AT 5

R &

& R

& AT

& TR

RREG 2 il

& RIERIRAT

& SHHEBEIR TR

DUAN A DA 5

& iR

& EEEHR

& iR

®  RIGHNR

104 b B FIUSART H i

& CTSHA

& LINWF R
& RIEHIRAG AT
®  RIETEM

& BRUCHE AR A
) Rl EIFSE2 Fa Rl
& GiHHNR

& iR

& R

*  REEHR

ZACPARIELE, WORMHEANILED, 0 EE B
N R X i (B0 o PR) sk 2B ) e s 7S A )
A BCE -
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EREAK

USARTHE USART1 USART2 USART3 UART4 UARTS

S S SR ¥ SR SR
B A ) X SCHF SR ANSFF ANSFF

Z A7 IEIN(DMA) SR SCRF ¥ SCHF SR

EZ LRS! S SR ¥ SR SR
EEZEEN X SCHF SR ANSFF ANSFF
e S SCRF ¥ ASHF EEL

T (LA ) S SR ¥ SR SR

I'DA SCFF S SR SCHF SCHF

LIN SR SCHF SCRF SCHF SCHF

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

Fr AR TARIhRE S0 s AT U R 28 (LPUART) , RI{ESTOP2IRZAS (H KR4S 39600) s, JEEr=4:
TSR R EMCU . A4, JEIRE R BN SRR B CAnAPBERHSERT 81D, AT DIE A B 720
H, R S PR o

F R

RS EE A PR AEEIANE 1A
& RN

& R AR (BRI E) B A AR AL
& ERIMEILS

& T IR e A

32 A IR FIFO M 171 K I%FIFO

PR R R AR 20 il or

A YRR R 2

LTI

SRR A R 1R AL B T

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

VEERE S et

SCHREREAF AR

S FEDMAE £

SCHRFLLR 7 SRR iR Ak T STOP 2R A IMCU :
L O /el Vol

& T X AR R

& R E LT R

& AR E AT HUE

2.17 BATAMEE O (SPI)

T AEER2ANSPIE I, SPIRS VRS HAMBI A& LA XL, R, A7 7 08 E . el Oa] DB B
B, IS MBS SR LB SR B (SCK). R HitRELL 2 ERCE A LR, e T2 MM, i

22 /88 R AR 13 F B 22 7] Nations Technologies Inc.
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BERRKAK
AR ER ER R R B T R 20 A, 3 i P CRC A6 FA R S e A o

F B

3%k 4 W T [ 25 AR s

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

8E 164 A% ik Tk %

FEERLE:

CREZ AR

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

F AR AR P PRI £

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

A YR FERI BRI, MSBTE A R LSBYERT 5

AT fid % BT IR B R IR AN SO A

SPLE AT RS AR &

SCHE AT SEEAE M 4-CRC:

& TERIENUR, CRCAEW LABEAE NG — N1 Kk

& TEAUTR ORI R iR J5 — AN B B TCRCIR S
W AJ i R PR E R R B R CRCE R AR &

B CREDMATHREM L R IE AR R 3 P A R IR R
B BN EE: 27Mbps

2.18 BATHE MR (12S)

12S & —Fh35| JHI I [F) 25 55 A7 32 BRI, S84 EE B2 AP HE 12582 11 (5 SPIE ), mT DL AR T 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 HFIUFh S HibrvE, A3 CAITHI12ShrdE, MSBHILSBXI 5hnitE, LAMPCMARHE.

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

fE5.

TR

TS (DU EEE)

B EEGE ERE:

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

B BdERE AT LU 1647, 2447 Bk #3210 ;

B EUEE E s R WU 1647 (1647 F i) 5324716 245K 3247 F#iE W) ;
B A GRAR AR (R )

W NURIEER BT bR AR 3 RO 3 bR A

W 16O HHE A AR R ORI, TR i A — AN AR

23/88 R AR 13 F B 22 7] Nations Technologies Inc.
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ERRAR
W SRR

& SRR

& MSBXf FFARE(ZE 0 55)s

& LSBXIFHRiECH R F5);

& PCMAbR (167 B M-y K B I R] 25 B3 1607 250af iy e 327 e 1 i)
MR T R R MSBTE G
B ORIEFEE R ADMARE
W R T DU RSN A A, L [ s S 256X Fs(Fs A R AR AT )

2.19 FHil 35 R I 4 (CAN)

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

F BRI

B CEFCANTMUL2.0AFI2.0B T E R
B URFR R AT 1A 1Mbps;

W SCRRIN Al R 8 (E DRe

B Rk

& 3PKIEIRAE
& RIERCCHIPL e S T B
& 0 RI%SOF ZIfry i a] K
m IR
3YLIRFE 2B FIFO
A AR R AR A -
HL1AP L IESRA
PRRFF AR
FIFOi tH 4b ¥ 7 X Al i B
& IUSRKIECSORR ZI 1 i (] L
WA R A A
& b Az EAR
& 1607 8 Hisfr e 4
& NI RJE 2B T RA I (A
m
L LTI
& AR 5 A s Yl E], TR A ROR
2.20 A BT EL (USB)
FNIRA T 75 & 4 USBIR 7% (12Mbit/s) b 1 4 iR USB AR A e A 42 il o o it il P VR ARG B, B ke /gt
24 /88 FEREA AR 3 A B 24 5] Nations Technologies Inc.
Huhb: SRINTTRE L X ALK SRR 109 5 F REAKE
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EREA
USB % F48MHz i 4 B 42 i N FPLLFZ A o

F B

FFEUSB2.04 13 2 H AR

Al HC #1281~ USB A1

CRC (EMICARKE) RS REAAE (NRZD Yulith/ it A H 71
/) 25 R U L

SCHRFUSBH: S/ F A

TR B ik = A=

FERUSB DP{5 548 LRl 5KHFH (7 mld i 3 42 il (6 R 3 ds D

221 BHAB AN HEO(GPIO)

Y E 2 521NGPI10, 4y 44 (GPIOA/GPIOB/GPIOC/GPIOD) , HHGPIOA. GPIOB. GPIOCHIGPIOD
H16 0 . BEAGPIOS| AR AT UL AR EC B B Y (HERETIRD « AN G Ehiel 4 8%
SHMAMEIhRESG T, 2 BGPIOS| IR 5 57 sl E AN SR A, A0S I 5185 IR A Bk
T EAERE DR 1T, KB ATE IGPIOS| JHIE A K LB §E /7 .

TR

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

*

® ¢ 6 6 0 0

N

* =

4

LIPNEZAE

N bd (35 EED

BINTH (38 FHD

EPE TP

VARCE s E

HEH A«

HEH5 2 FH D e s

THRE HDEE

I/O(GP10)

S RN E AL G, SHIhEEARTTRE, B BOOTO (BOOTO M4 A FHi) , NRST 3|4k, 110
it 1A T B A 0 s A A

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

v JTDI BT ERisEs;

v JTCK BT Fhi;

v JTMS B T R

v NJTRST & T b4l

MR HEICE R, S E0 B A A B R BRI 1/O S, mT LA LHER AR A BT
S
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BERRKAK

LRI VAS S AATIE R

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

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

2.22 HEI /BT #8(ADC)

B R AM2BMps RAEK 1B LB HADC, SR 3R NI AN, TG4 M AI3 A 1 515
2.
LI

120, 106 B8R, A HIRATRLHE

L 4
L 4
*
*

12bit7) 3 N i e R A H 22 5.14MSPS
10bit7) # 2 N f i R A I F6MSPS
8bits HEF T fim KA IE 7. 2MSPS
Bbits HE % s KA FIMSPS

ADCHEMRE 8 TAER B RAER AN ) B g

*
*
*
*

AIPC B AHB_CLKAE N TAERHE0JR, 5] $108MHz

AIPC EPLLYE 9 RFERS B, s il I72MHz, S2HE40#911,2,4,6,8,10,12,16,32,32,64,128,256
A TC B AHB_CLKAEARFE B, dx & n] 272MHz, 3CHF53411,2,4,6,8,10,12,16,32

THIF I B P 3 A BTN ThRE, A5 A Z0TC B 1M HZ

SRR E I il K ADCRAF:

S FF2.048V N 525 Hi K VRerBUFFER

BRI AE R TR NEE A A ORI R ARG 11 R 7 A i
BRL VRIS S8 WA X

MIBTEOEEIENI B h ik 2

SR R HE

a7 AR B — S5 2 X 5

KA [EI R AT DA% I8 18 4 ) G P

U B 45 R N A 45 2175 A/ i R G T3

[ 7 A5 =

ADCEHZIR: 1.8VH|3.6V

ADCHi ANTEH: Vrer- < VN < VRers

ADCH] LU FHDMAS:AE, B0 i 5 e R 5 DMATE SR 74 .

BTG T DIRE, ATUAARH RS HEMD MEAL — . 2 BR BT A3 (T8, A L 015 7 L T L )
I, R A

26 /88 R AR 13 F B 22 7] Nations Technologies Inc.

kb EINTE L X E A X SR 109 5 EREALE
H1if: +86-755-86309900 {5 H: +86-755-86169100

lR4%: info@nationstech.com H%&: 518057



NQtion v:« www.nationstech.com

BERRKAK

2.23 BHEHAE (OPAMP)

AR T 2 1Kk240 B 20 TARBR Qs BSOS, B AMRSOCES . A AR ER BE 4% AT g R JBOK 23
(PGA) (ERFRIBR A AR IER )

B
LIS E 52 7ELIE 1PN
W OE AR AN S A
B OPAMP LAEHEA AL & 4 :
& R MG AR ED
& PGAR, mIZmfEigaiaX. 4X. 8X. 16X. 32X
& BB
B R MADCHEIE T S BB SR I S S
2.24 Bl LB AR (COMP)

it 2 2 LS, HrPCOMPLSCHFIRIIAERE I, W UL TAEAESTOPIRAS . mI LLFIE S ) i 4 (LLERAS
P s L 51 2O 1D, ] AIAE RS A0 M, 2 AL R &7 LS R B 5E I & IPW M H L& T 1
A SR A

FEREE
B CRRLB R
W LR S ) RO [ SR DL R BN
& [EMIO
& DACHEHH
L LRI R N
® VREFUNKIIFEHEZHEYE, HEEH TCOMPL
® VREFZNIFKIFEHIEZSEYR, 7T COMP1HICOMP2
W ARARIRN, ATECECNICIR . ARIR . PR, R
W LR DU B/ I AN, A TR

& HEMS
€ OCREF_CLREHM (HTZ A MERESRD
& RIEFEMN

PUIR 28 SCRF A B, B R AL ADLDE B AN 2 DB i

COMP1/COMP2F] 2H it I Eb st 2%

SCREH BRI EL At ] DA A ATl R ik % Timerl_OC5/Timer8_OCS{E K4 5

W AR T DA W EE 7, S RF MSLEEPHIIUMLEE, COMPLA] LA FFfESTOP2A 2 - e fiEt

2.25 7B (DAC)

Jr AR BT UG H52% (DAC), B A — A 124 250 - N R Fi P B R OB 46 25, FL P9 B Buffer frfi Hi IS .
DACH] LLIE I VopaE VrersurrerlE NS 5 Y o

T ERE

27 /88 R AR 13 F B 22 7] Nations Technologies Inc.
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EREIAK
W & Buffer )% H i@ iE

A )81 24 i th

120 A T R T B S8 7 068 5 A 6 5%
[ 20 S W T e

P RS 7R I

A= AR

X FDMATfE

W MR A e

2.26 IBEAERIS(TS)

i AR RS R AN RER AR L, SRR L.8V <Vppa< 3.6V I R A& AR E N AL RE
FIADC_INL7 (i NJEIE b, FH R P A% s 10 i 4 e 0 38 v U fE

2.27 BHRTLRB K HE H J6(CRC)

£E R CRC32HMICRC16TRE, I TUARRLIG(CRC) VI F T /2 iR [l e 128 pl 2 1 =045 24T —CRC T 5 45
TEARZ R, T CRCIIH A FH T 38 UE £ A& i s A7 1 — 35t . 7EEN/IEC 60335-1hRAEI T H 1,
R T M NG S R F B, CRCUTFE e ] DU F SEi Mt B 28 4, R S TEsER
A BZ IR AR I P A IR 2 42 0 L

FERE

CRC16: CHFZ I X6+ X5+ X2+ 1

CRC32: FHFZ Il X32 + X2 + X2 + X2 + X164 X124+ X1 + X104+ X8+ X7+ X5+ X4+ X2+ X +1
CRC16 tH4 IS a: 14~ AHB 4 i #H(HCLK)

CRC32 iH4 WS a]: 14~ AHB 4 i #HH(HCLK)

TEHITCARTH AR E v B E

37 HF DMA

2.28 LB RAE AR niE 5] 28 (SAC)

PR SRR IR 515, SRR 22 M [ B 300 B [ S8 T 0 PR i S0 AN R 8 T R SRk It , AR T 2 1
LA 5 R IR 38 i AN e S P

T AF SCRFRO SR IR

B 4 DES XHREE
& 7 ¥¢ DES #1 3DES hnfig a5z s

€ TDES 3§ 2KEY fll 3KEY
€ 77 CBC fll ECB ##3{

W R AES RRREE
& S 128bit/192bit/256bit 2K
& 7¥FCBC. ECB. CTR 3k

B SEF SHA JeiB 5Tk

28 /88 R AR AR 4375 PR /> 5] Nations Technologies Inc.
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EREA
& ¥ SHA1/SHA224/SHA256

B MDS5 HE
B RN E S SM1. SM4. SM7 EvEDL K SM3 44k s

2.29 ME—i& & F 55 (UID)

N32G435 5 51| 7= i N B A A B 1 E— 1245 7 915, 0 il 2R 9647 [ UID(Unique device ID) 11284 1]
UCID(Unique Customer ID), XM 755 A7 UTE N g2 I R G BL B H, e e & s BAE T
] B RS, HAREXTN32G435 R FIMT R — A il g AT AT 1 50 T A& ME— 11, F P R R B4 M 1 % ]
DL I CPUBRITAG/SWDHz L, ASAT gz ek

UID 9647, 18 HSRMCA T H1 5 B E NN, (R 5 INAFRT, A bME— SRl S B I JE A &, )

— DR R AR AE NP 2 N I e A eI v T 30% B A % 4 D BE Y Secure Bootloaderf2)¥ o

UCID 91281, JE~F H REAG IS5 E S, BRSO R A KIRAHREE.

2.30 BATHLRITAGHER O (SWJI-DP)

WHRARMAISWI-DP#: I, 454 TITAGHI A AT 2z O, w] DLSZE 84T 2k ki D B TAGHE: DO &
B, ITAGHIITMSHIITCKAE 545 7 5 SWDIOFISWCLK L F 51 I, JTMSIHI_E i — MR 115 5 B 51 B T 18
JTAG-DPHISW-DPJa] 7] #:
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3 5l e SUHR

3.1 HEREHE
3.1.1 QFN28

FE 3-1 N32G435 251 QFN28 5| 44

www.nationstech.com

PDO-BOOTO
PD14-0SC_IN
PD15-0SC_OUT
NRST

VDDA

PAO

PAl

m m o] oM m < <

(a8 [a [a (a [a [a ) o

A A A A A
@ iiiiibiiiiid

58 57 96 25 24 23 9

QFN28

PA13

PA10

PA9

PAS

VDD

VSS

PB1

\ SR A VO A U T A VO A VO I O J
[V o™ <t L0 O N~ o
< 4 € € < « oo
o [a W o o [a W o o
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ERRA
3.1.2 LQFP32
Al 3-2 N32G435 &% LQFP32 5| {57
o
(@)
a
S
Lo
2 0 b 8 B8 3 8 I
> M o o a o o o
S I A
o 281 30 20 28 27 2 25
vbD[] 1 24 []PA14
PD14-OSC_IN[ ] 2 23 [ ]PA13
PD15-0SC_OUT [ | 3 22 [ ]PA12
NRST [ ] 4 21 [ ]PA11
LQFP32
VDDA [ ] 5 20 [ ] PA10
pAO[ | 6 19 [ ]PA9
PAL[ ] 7 18 [ ] PAs
PA2[ | 8 17 []vDD
9 10 11 12 13 14 15 16
. J
HEERERERERERERE
™ < L0 © N~ o — (2]
< €« <« <« <« @ @ O
R o o o a o o @ >

31/88
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ERRA
3.1.3 LQFP48
Al 3-3 N32G435 &5 LQFP48 5| {57
o
|_
o)
o
o) duj n <
03 3R A3 DB B DRI
> > oA oo oo oaaoaod a
HimINIRIRInINInIinininin
(" O N © 1D ¥ W N od O © ® I~ A
) A IR S B S SR M E S R S N S N v
vDD[ |1 36| ]vDD
PC13-TAMPER-RTC[_|2 35 ]vss
PC14-0SC32_IN[]3 34] | PA13
PC15-0SC32_OUT[ |4 33[_] PA12-USB_DP
PD14-OSC_IN[ |5 32| | PA11-USB_DM
PD15-OSC_OUT[ |6 L OFP48 31[ ] PA10
NRST[ |7 Q 30[_] PA9
VSSA[ |8 29[ | PA8
VDDA[ ]9 28] _|PB15
PA0[_]10 27|_|PB14
PAL[ |11 26] | PB13
PA2[ 12 25| | PB12
A TR
HiN|HEINENEINE.
I I oo B8
o a oo a o oo @a> g
32 /88 E R ARt H BR A 5 Nations Technologies Inc.
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3.1.4 LQFP64
& 3-4 N32G435 5 LQFP64 5| 15
o
|_
o
3
Y 00000000000 <L
> > o oo oo oo o 4o oo a o
HimIEIEInIninininnnininiEinE
( < M NN O O 0O NN O I S M NN d O O )
. © © © © O . ;O O O °;L ;O O v v 0 <
vDD[_|1 48 []vDD
PC13-TAMPER-RTC[ |2 47 [Jvss
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 | ]PA9
pco[_|s L OFP64 41 []ras
PCc1[_|9 Q 40 []Pco
pc2[ |10 39 [_]pcs
Pc3[J11 38 []pc7
VSsA[|12 37 []Pce
VDDA[ |13 36 [_|PB1S
PAO[ ] 14 35| _|PB14
PAL[ |15 34| |PB13
PA2[ ] 16 33[_]PB12
S 82 /I8 RIS IS
HiN NN NN
283328538858 ¢2388
a > g [ e I o M« WO T e s T o E E > g
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#3135 EX
T2 s | ® | Fail
Zlo|w w5 ek (RAL)E) Bo| § | safe® B HRThEE® E1prinif: 3
9199 K| o | x#
RERERE VDD S - - - -
TAMPI-RTC
- 2|2 |PCI3-TAMPER-RTC® | 1/O | TTa | Yes E%lﬁ%éﬁ RTC_OUT
WKUP2
-1-1373 PC14- OSC32_IN /0 | TTa | Yes - 0SC32_IN
- |- T4]4| PC15-0SC32 OUT | I/O | TTa | Yes - 0SC32_OUT
USART2_TX
21255 PD14-0SC_IN /0 | TTa | No 12C2_SDA OSC_IN
TIM1 _CH3N
USART2_RX
3(3/6/6 PD15-0SC_OUT /0 | TTa | No 12C2 SCL 0SC_ouT
4047107 NRST I - - - -
12C1_SCL
-1-1-18 PCO® /0 | TTa | Yes LPTIM_IN1 ADC_IN116®
EVENTOUT
LPTIM_OUT
-1-1-19 PC1® /O | TTa | Yes 12C1_SDA ADC_IN126)
EVENTOUT
EVENTOUT
[ I ) (6)
10 PC2 /0 | TTa | Yes LPTIM. IN2 ADC_IN13
LPTIM_ETR
N N 9) — (6)
11 PC3 /0 | TTa | Yes EVENTOUT ADC_IN14
-1 -18]12 VSSA/VREF- S - - - -
5(5/(913 VDDA/VREF+ S - - - -
USART2_CTS
LPUART RX
TIM2_CH1 ADC IN1®
TIMER2_ETR —
TIMS CHi COMP1_INM
6|6[10[14 PAO /0 | TTa | Yes - COMPL_INP
TIM8_ETR
— WKUP1
SPIL_MISO TAMP2-RTC
12S1_MCK
EVENTOUT
COMP1 OUT
USART2_RTS
LPUART_TX ADC_IN26)
717]11]15 PAl /O | TTa | Yes TIM5_CH2 COMPL_INP
TIM2_CH2 OPAMP1_VINP
EVENTOUT
USART2_TX
TIM5_CH3 ADC_IN3®
TIM2_CH3 OPAMP1_VOUT
8|8 12|16 PA2 /0 | TTa | Yes 12C2 SDA COMPLINP®
COMP2_OUT COMP2_INM
EVENTOUT
USART2_RX ADC._IN4®
LPUART_RX COMP1_INP®)
919 |13|17 PA3 /0 | TTa | Yes TIM5_CH4 ~
COMP2_INP
12¢2_SCL OPAMP1 VINM
EVENTOUT -
-1 - 118 VSS S - - - -
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ERRAR
@ g) % § a & | Fail-
ZIL WL B (BAE) | Bl | & | safe® SRR Al ThRE
¢ 21919 K | o | x#
|- ]-119 VDD S - - - -
USART2_CK DAC OUT
LPUART_TX -
= ADC_IN5®
12C1_SCL COMP1_INM
10(10|1420 PA4 /O | TTa | No SPI1_NSS —
1S WS COMP2_INM
= OPAMP1_VINP
USARTL_TX OPAMP2_VINP
EVENTOUT —
SPI1_SCK ADC_IN6®
12C1_SDA COMP1_INM
11(11]15[21 PA5 /O | TTa | Yes 1251 CK COMP2_INM
USARTL_RX OPAMP1_VINP
EVENTOUT OPAMP2_VINM
LPUART_CTS
SPIL_MISO
1251_MCK ADC_IN7®
TIM8_BKIN OPAMP2_\VOUT
12(12]1622 PAG /O | TTa | Yes TIM3. CH1 COMPZ.INM
TIM1_BKIN COMP2_INP
COMP2_OUT
EVENTOUT
SPI1_MOSI
1251_SD ADC_IN8®
TIML_CHIN COMP2_INP
13[13|1723 PA7 /O | TTa | Yes TIM8_CHIN -
OPAMP1_VINP
TIM3_CH2 OPAMP2_VINP
COMP2_OUT —
EVENTOUT
LPUART_TX
- |- 24 PC4®) /O | TTa | Yes 12C1_SCL ADC_IN15©
EVENTOUT
LPUART RX ADC_IN16®
-l -1-125 PC5 /O | TTa | Yes 12C1_SDA OPAMP1_VINM
EVENTOUT OPAMP2_VINM
TIM1_CH2N
TIM3_CH3 .
14(14|18126 PBO /O | TTa | Yes TIM8_CH2N opAAIin%le\?:rilM
UART4_TX —
EVENTOUT
LPUART_RTS
TIM1_CH3N
. TIM3_CH4 .
15(14|19|27 PB1E® /O | TTa | Yes TIM8, CH3N ADC_IN10®
UART4_RX
EVENTOUT
LPTIM_OUT
- | - |20]28 PB2 /O | TTa | No TIM9_ETR -
EVENTOUT
USART3_TX
LPUART_TX
- | - [21]29 PB10 /O | TTa | Yes 12C2_SCL COMP1_INP
TIM2_CH3
EVENTOUT
35/88 R AR AR 4375 PR /> 5] Nations Technologies Inc.
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QFN28
LQFP32

LQFP48

LQFP64

SIMBRR (RALE)D

HMo

110 5@

Fail-
safe®

R HZhRe®

AT RE

PB11©)

TTa

Yes

USART3_RX
LPUART _RX
12C2_SDA
TIM2_CH4
EVENTOUT

16

16

23

31

VSS

17

24

32

VDD

25

33

PB12C)

1/10

TTa

Yes

SPI2_NSS
12S2_ WS
12C2_SMBA
USART3_CK
TIM1_BKIN
LPUART_RTS
TIM9_CH1
EVENTOUT

26

34

PB13©)

1/0

TTa

Yes

SPI2_SCK
12S2_CK
USART3_CTS
12C2_SCL
LPUART_CTS
TIM1_CHIN
TIM9_CH2
EVENTOUT

27

35

PB14

110

TTa

Yes

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

OPAMP2_VINP

28

36

PB15©

110

TTa

Yes

UART4_RX
SP12_MOSI
12S2_SD
TIM1_CH3N
TIM9_CH4
EVENTOUT

37

PC6©

110

TTa

Yes

SPI2_NSS
12S2_WS
TIM8_CH1
TIM3_CH1
EVENTOUT

38

PC7®

110

TTa

Yes

SPI2_SCK
12S2_CK
TIM3_CH2
TIM8_CH2
EVENTOUT

39

PC8®

110

TTa

Yes

SPI2_MISO
1252_MCK
TIM8_CH3
TIM3_CH3

40

PCY®

110

TTa

Yes

SPI2_MOSI
12S2_SD
TIM3_CH4
TIM8_CH4
EVENTOUT

18

41

PASC)

110

TTa

Yes

USART1_CK

WKUPO
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QFN28
LQFP32

LQFP48

LQFP64

SIMBRR (RALE)D

HMo

110 5@

Fail-
safe®

R HZhRe®

AT RE

12C2_SMBA
TIM1_CH1
12C2_SDA
SPI1_NSS
12S1_WS
MCO
EVENTOUT

TAMP3-RTC

19

30

42

PAIC)

1/10

TTa

Yes

USARTL_TX
12C2_SCL
TIM1_CH2

EVENTOUT

20

31

43

PA10©

1/0

TTa

Yes

USARTL_RX
12C2_SDA
SPI1_SCK
SPI2_SCK

12S1_CK

12S2_CK
TIM1_CH3
EVENTOUT

21

32

44

PAl1l

110

TTa

No

USARTL_CTS
SPI2_MISO
12S2_MCK
CAN_RX
TIM1_CH4
COMP1_OUT
EVENTOUT

USB_DM
COMP2_INP

22

33

45

PA12

110

TTa

No

USARTL_RTS
SPI12_MOSI
12S2_SD
CAN_TX
TIM1_ETR
COMP2_OUT
EVENTOUT

USB_DP
COMP1_INP

21

34

46

PA13©

110

TTa

Yes

SWDIO-JTMS
SPI2_NSS
12S2_WS
EVENTOUT

35

47

VSS

36

48

VDD

22

37

49

PA140)

110

TTa

Yes

SWCLK-JTCK
USART2_CK
12C1_SDA
COMP2_OUT

23

38

50

PA15

110

TTa

Yes

JTDI
USART2_CTS
12C1_SCL
SPI2_NSS
12S2_WS
TIM2_CH1
TIM2_ETR
EVENTOUT

COMP2_INP

51

PC10©

110

TTa

Yes

USART3_TX
UART4_TX
LPUART TX
EVENTOUT

52

PC11®

110

TTa

Yes

USART3_RX
UART4_RX
LPUART_RX

ARt BR A ® Nations Technologies Inc.

Hihl: BRI R L X s AL X F iR 109 S ERBAKE
B if: +86-755-86309900 f%F: +86-755-86169100

lR4%: info@nationstech.com H%&: 518057

37/88



Nation &

ERRAK

www.nationstech.com

QFN28
LQFP32

LQFP48

LQFP64

SIMBRR (RALE)D

HMo

110 5@

Fail-
safe®

R HZhRe®

AT RE

EVENTOUT

53

PC120)

110

TTa

Yes

USART3_CK
UARTS_TX
EVENTOUT

54

PD2C)

1/10

TTa

Yes

TIM3_ETR
UARTS_RX
LPUART_RTS
EVENTOUT

24

55

PB3

1/10

TTa

Yes

USART2_RTS
SPI1_SCK
12S1_CK
TIM2_CH2
JTDO-TRACESWO
EVENTOUT

COMP1_INP
COMP2_INM

25

56

PB4

1/10

TTa

Yes

USART2_TX
SPI1_MISO
12S1_MCK
TIM3_CH1
UART5_TX
EVENTOUT
NJTRST

COMPL_INP

26

57

PB5

110

TTa

Yes

USART2_RX
12C1_SMBA
SPI1_MOSI

12S1_SD
TIM3_CH2
UART5_RX
LPTIM_IN1
EVENTOUT

COMP1_INM

27

58

PB6®

110

TTa

Yes

USARTL_TX
LPUART_TX
12C1_SCL
SPI1_NSS
12S1_WS
TIM1_CH2N
TIM4_CH1
SPI12_SCK
12S2_CK
LPTIM_ETR
COMPL_OUT
EVENTOUT

28

59

PB7

110

TTa

Yes

USARTL_RX
LPUART RX
12C1_SDA
TIM4_CH2
EVENTOUT
LPTIM_IN2
PVD_IN

COMP2_INP

31

60

BOOTO/PDO®

110

TTa

Yes

TRACECK

45

61

PB8®)

110

TTa

Yes

12C1_SCL
CAN_RX
TIM4_CH3
USART1_TX
UART5_TX
COMP1_OUT
EVENTOUT
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BRI
RS 2D s | ® | Fai-
Z|IEgEs | @ 6(3) ; b
Flo w5 s (BAL)E) § | safe SHThRE E1priif: 4
¢ 21919 K | o | x#
12C1_SDA
CAN_TX
TIM4_CH4
- 9) _
46 |62 PB9 110 | TTa Yes UARTS5_RX
COMP2_OUT
EVENTOUT
- 132]47|63 VSS S - - - -
- | - 48|64 VDD S - - - -
1. 1= #A, O= %, S= HH.
2. TTa: 3.3V#7/10.
3. ULIEE I EEREYE A B F A G (IR E T S UL G ), A e 2 EN32GA3XX FE A S FHHI R A T 61O
EHHI BT
4. Fail-safe 5255/ /%6 HBIART, TENO LA G T, ALFHEA B - FHEALH, MG LA —EEE, FFEFES
THHIHZR -
5. X/ AT ADC M K, LA CRAF#5.14 MSPS (12Bit)
6. XM ADC WE K G HE, SR ARAF# 423 MSPS (12Bit) .
7. WEHFER 2R G118 (USRI FE A F A2 B HI 15
8.  WEHFEH 2R G118 (iU E =1 F 5B BT M
9. AGIH JREH GBI Al R B R AL AN B JE.

39/88
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BERRKAK

4 S

4.1 MR

FrAERER UL, BT BRI #S AV ss AR 1E .
4.1.1 /PRI KEE

GRARRE IV, 2R P LS 100061072 i £ FR BB Ta=25C T 4T HOMIAR, AT it/ PR KA 44 7
BORAOBREERIE . b HL AN B 2 R 725 (R

PN T 7 VAR T A 2P B BRI/ T A BN R, RA e o2 3T
Pk 7S VP IR . BRI K RS ARSI B CE P FE AR = F5 RO B4 A5 (T 4423 5)
5,

4.1.2 JERIBE
B A, SRR B T TA=25 TRIVop=3.3V. JXEEHHRE AL MR, 1UH T2 e S,
4.1.3 BLRY g 2R

BRAERE MU, axee gt A 2 R 2, AHTH P BT E S
4.1.4 HEEBR
D 5| B2 350) 1) S SR i B 4- 17

B 4-1 5| i s B %A

l—& MCU PIN
C30pFI

4.1.5 5| B\ B E
BB 8\ 1 00 77 2 A2
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BERRA
E 4-2 S A B E
MCU PIN
4.1.6 LTS
K 4-3 LTS
Backup circuit
(32KHz OSC, RTC wakeup
circuit, Backup register)
Voo FTTTTTTTT T !
\VDD1/2/-- Voltage ! !
Regulator : I
|
|
)/ Output 0 Core circuit i
- ] .
100nF wessm  General 1/0 S 2| Logic (CPU, Digital| 1
+ 4.7 yF "—_— Port Input | 2l circuit circuit and |
7 SE! memory) | |
- l
l:m ' l
Vss1/2/--- =i |
|
= .. :
Vooa VDDA
Vier Analog Peripherals
v > (ADCs
]-;-Olnllzi E— REF+ DACS
- — — VREF- OPAMPs
—— > COMPs)
100 nF + 1uF
e VssA |
JEE: HBIERE T FCF S R0 75 . Vrer A £Z5ADC FIDAC .
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Bl 4-4 HLILIHFEDI BT 5

4.2 Xt B ABUEE

INAEZHAF RO BT i Rl I <40 f KAUE (B 53R (R 4-1, K4-2, RAJ)TEME, ATRES FEEAFRA
PEMIRIR o X B R 45 tH REAR S I B KRBT, FFANEIRAEBL 251 T s AF R ZhREMEIRAE O iR . SR TARAE
BRAESAT T 2RM SFAT FEE

R 4-1 R
ine) i 3o B/ME BKE LA
Vop- Vss AN =B At L L (B3 Vopaf1 VD)@ -0.3 4.0 v
Vi FEFE 51 LA R Vss-0.3 Voo + 0.3
|AVoox | AT AL L5 | 2 TR f L 22 - 50 .
| Vssx- Viss | | ANIFIZ 5] R a0 £ o 2 - 50
VespHem) ESD# A L (AR TY) 4,311
1. FrA B HYE(Vob, Vooa) FIHE(Vss, Vssa) 5] 1A 250G 4 3R BIAM S SL ViV Bl N I A L R 4t b
2. VinAREE HEORE, iR S T R4-2,
R 4-2 B
ine) #R BRKRED L: ¥4
Ivoo 283 Voo/V ooa HLIE 2R 16 HL IR (HE R FLR) @ @) 200
lvss 20 Vss i 28 19 5 B IR (U H R @) 200
e TR NOR ) 51 L Fy iy Hh o P 12 A
TR NOR ) 51 L i e P iAd -12
NRST 5| JAIFIEN R -5/0
linueing @ = N
HoAth 5] BN B IR 45

1. FrAIEE(Voo, Vooa)MHL(Vss, Vssa) 5l IIA UG ZE R B SN AL VRERI N M S R 5 L

2. HBV>Voolth, H—NIERFENER: ZVin<Vssitt, B —NRETENBETR. nenyDSNEE R KE, BESESER
4-1,

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

43 BERTE
"5 iR Bl E¥ivA
Tste i A7 i ¥ -40 ~ + 125 l
T BRGERE 125
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BERRKAK

4.3 THeskAMt
43.1 BHTAEFMS

R 4-4 BAITEEZME
s ¥ &M B/ME BAMHE B
froLk PN 2B AHBIN £ 4 % - 0 108
fecLia A # APB LI £ 4 %2 - 0 27 MHz
fecLiz A i AP B2} £ 4 %2 - 0 54
Vb PR TAEHE - 1.8 3.6 \Y/
VbpA LR TAE R WA EVop® A H 1.8 3.6 Y,
Ta PREER R (RS 7) - -40 105 C
T 3 S RS IRAT -40 125 C
1. @EUUE B AHE YR Voo M Vopa it B, 7E _EEATIE W EEH A, Voo VopaZ [BH 2 S0 300mV 1 2 )
4.3.2 b H AR o ) P AR SR A8
T RAE H ISR IKIERA4-45) IR E T A
R 4-5 b s A B B ) ARG
s S &M B/ME BAE B
Vop_ b FHid # LY A MO T 2 Vob 20 ©
tvop ps/V
Voo B R FELYE H S M Voo B4 210 80 o
4.3.3 WERE LA YR HIBHURE
TR H IS ERAKIERA-45 B AR Voo fit B HE RIS H
F 4-6 PR ALAN YR IR EeA
piias sH A B/ME HRUE BAE By
PVDO_rising 21 2.15 2.2 Vv
PVDO_falling 2 2.05 2.1 Vv
PVDL_rising 2.25 2.3 2.35 \Y;
PVD1_falling 2.15 2.2 2.25 \Y;
PVD2_rising 2.4 2.45 25 \Y;
PVD2_falling 2.3 2.35 2.4 Vv
y TR TR Rl B | PVD3Lrising 2.55 2.6 2.65 \Y;
PVD Pk 3% PVD3 _falling 2.45 2.5 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 \Y;
PVD5_falling 2.75 2.8 2.85 \Y;
PVD6_rising 2.95 3 3.05 \%
PVD6_falling 2.85 2.9 2.95 \Y;
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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EREIAK
wE 2 Ak B/ME HARUE BRE By
LR POR1 2.05 2.1 2.15 Y
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® | & AL RFEEI [A] - - 0.15 ms
1. HETHREIE, A4,
434 NESHEHE
FERPE H IS ER KRR A4 B AR R AV fit L HLE SRS H
R4THNESEHE
#5 e 20 %M B/ME HRE BAE L:<Viv4
Veerint | WESHEHE 40 ‘C <Ta<+105 C 1.164 1.20 1.236 \Y,
L N B S I R R
TS_vrefint(l) ADCE@%ﬁé Hﬂ' ]“ﬂ B - 51 10@ us

1. B AR [R] 2@ ok N A 2 IR TG R 2 .
2. HWIHREIE, AEAFEFER.
4.3.5 {3t e B AR

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

R FEI TR, TE 44,
AAihas M A AT T B RRTEFE N A, R AAERIT — RS T A .
4.35.1 B KHIRHEFE

A g AL T R A AR

B A RIVOB IE A T AR, JFEBES S RT L
B A SN T O HRAS, BRARRR IS .

W RAEAT AR U il B () U RS 2 BT R 12 AT 1 S DA 2R (0~32MHz I 0 45 A 11, 32~64MHzZI Jy1/4~4%
R, 64MHZz~96 MHzI 24515 1A, 96MHz~108MHzH 4342645 & 1) -

B RS TIIIRETT A (s EASHUL BB N IS L P BT ).

B P RSN fecika = frok/4, freike = frok/2.

RA-BMEA-IP LIS, R R 4-45] HH A EEIR B2 FIVop it B B & T A7 .
R 4-8 BATHEIUT MM BRI FE, HE BRI R IR s T

VppBEkVss(TG 11 %K) »

SAEO
we BH %A freLk i L: ¥4
VDD=3.3V, Ta=105C
1o AR £, {3 RE BT 108MHz 13 mA
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ERRAR
HHMK 72MHz 9.5
EATHA T 3oMHz 6.4
I&THR T
o 108MH 9.6
WBESIBIE | Shapneh, KM oy £y
i 36MHz 5.2
PRI, RERT 64MHz 6.0
Lo AT T oM 32MHz 3.8 A
(A )87 FL I PERES S, G BT 64MHz 4.0
HHMK 32MHz 25
1. HZEG TGS RARE, AEAF K.
2. {ERang0fEi N (MR=1.1V) , Hfucik > SMHzfflifEPLL.
3. FRanglBEX N (MR=10V) , ficik > 8MHzIHHfEPLL.
R 4-9 AR T AU ML B B RV #E
HAEO
ine) ¥ &1 froLk . HBhr
Vop=3.3V, TA=105C
N . 108MHz 8.9
AR, ‘ﬁﬁbﬁﬁﬁ Mz 20
PRI e 36MH 52
) R T z .
oo T — 108MHz 57 mA
SRR, SRIFTE [ omig 5o
A&
36MHz 4.0
PRI B, AERERTR 64MHz 4.2
BEF AL AL 32MHz 2.5
Iop® - mA
IR | e, GG 64MHz 2.2
AN 32MHz 16
1. HZEA TGS RARIE, A4k,
2. fERang0fEF (MR=1.1V) , fucik > SMHzHf {FifEPLL .
3. FERanglfilF (MR=1.0V) , 4fucik > 8MHzIH i AEPLL.
4.3.5.2 BBV EHIRIEFE
MCUAL T R ik %A
B A IOG AR TR AR, FFIEER — AT b Voo Vss(L 11%) -
B A AL T ORHPIRES, BrAERR B .
W N RS I R (R B BT BRI AT I i AT (0~32MHzI MO S5l . 32~64MHz I Ay 1/~%%
R, 64MHZz~96 MHz 245515 5 1, 96MHz~108MHz 434445 & 1) -
B IREGRFEAIVoo it B HL R SRR 51 TR 44
B RS IIEET A (7 : XS EOLIE W B I B AR 2 BI R B). 2477 8 Ah T : fecLki=fucLk/4,

frcLke=FfheLk/2, fapccLk=fHcLk/4 o

R 410 BT T FSR RN BIELAERHEMARRES BT

kb EINTE L X E A X SR 109 5 EREALE
H1if: +86-755-86309900 {5 H: +86-755-86169100

SO
5 z 3 f R
s % ol HeLe MREFTEME | RHFTEIME M
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ERRAK
S — 108MHz 11.5 8.4
@ IEAT AT HEPS .
lop e AR 4 72MHz 8.4 6.3 mA
36MHz 5.3 43
® EATRLE R - 64MHz 5.9 37
loo 37 HL R P BRET B 32MHz 33 23 mA
1. WAUERAETA=25C. Voo=3.3VH &3,
2. {ERangO#X T (MR=1.1V) , %fucik > SBMHzI i AEPLL.
3. fERangl# N (MR=1.0V) , Hficik > 8MHzIHffifiEPLL.
R 4-11 BRIRARESC T A L2 B T 3R
HAREW
% S f . \ 7
1 * ol oL BREFEIED | EHFEE R
M T 108MHz 7.8 47
ﬁ H %I NN a
®) S
lop 7 L A B A 72MHz 6.0 3.9 mA
36MHz 41 3.0
BEHR AL 2 [ (it N 64MHz 3.8 2.0
Iop®@ . i A
ep IS HL I PIERES B 32MHz 23 14 m

1. AERAETA=25C. Voo=3.3VH RS,

2. HADCIHTJE 218 n0.2mA(LMSPS) &4 B Vit T #E 75 M A B h, 3320 B A A
A <=3

3. fERangOBEX T (MR=1.1V) , fucik > 8MHzIfHiAEPLL .
4.,  fERanglBEXF (MR=1.0V) , ificik > SMHzH i fEPLL.

4.3.5.3 {RDIFER A B #E
Az IR AL T BT
B ARSI ER AL TR A, JREE AR B
A RSN T ORHPRAS, BRARRE BB .
R 4-12 ENURLBE T K40 2 rL i T 6

B Ja ADC(1 EADC_CTRL2.ONf)

Voo Vss(TC %K) -

HAEO
e 5 A Vop=33V | Vop=33V| B
Ta=25 C | Ta=105 C
oo srope |17 DLAEA2 (STOP2) R STHEMRIERT B0/, RTCIZAT, SRAM2{R 60 27(0)
- ORIy AZER o FTAVORSHREE, ML 150
I3 N FBRCHR 3 2 AL & 1M T 2.60 7.60
pA
oo STANDEY RPN (STANDBY)| G Y BERCIR &% 43 T, BhSr & 11455 9 50 7 50
- N HEEAEE N ] ' :
I3 P HRCHRE %%%l} MSTE TR, ) 230
RE IR 2 AIRTC <]

1 HGEEEEREIE, AL Ik,

E R ARt H BR A 5 Nations Technologies Inc.

Hiuhb: IRIINTTRE L X AL X F R 109 S E A KRE
B if: +86-755-86309900 f%F: +86-755-86169100
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ERRAR
4.3.6 FMERI PRI
4.3.6.1 AR I A B IR (HSE)
TP IR SO AR — A R M I S A, BRI R NI vl o 4 441 2 1
F 4-13 PRSP P B (Bypass B

#s e 20 %4 B/ME HRE BAE Bhr
fuse_ex | FH P ARERES B AIZRO 1 8 32 MHz
VHseH OSC_IN#i N\ 5| 1 = F P LU 0.8 Voo - Vbp
VhseL | OSC_INAfTA 5] B L F H R Vss - 0.3 Voo v
tw(HsE) OSC_IN = SR f B[R] 16

ns
VHSE) | S C IN - T e i - - 20
ti(HSE)
DuCysg) | =5t - 45 - 55 %
I OSC_IN%i N\ i HLIAT Vss<Vin<Vop - - + pA

1 HBOHRIE, AEA .
Bl 4-5 5P R R AN SR IR RO SZ U P I

V
HSEH 90%
Vs 10% /

L) t(Hse) tw(hse) tw(Hse)

THSE

I
fuse e« | OSC_IN
external clock source -

4.3.6.2 MEBARIE T S IR (LSE)
NRAG BRSO — MR A AN BRI A, PRI IR RN o R R A R A-4 ) 26
R 4-14 [RESNFF P b ehdstE (Bypass #3R)

ias] ZH %4 B/ME HAE BAE - XA
fise_ext FA P A A @ 0 32.768 1000 KHz
Visen OSC32_INGI A 31 5 . F H s 0.7 Voo - Voo v
ViseL OSC32_INFi A 51 MK HLSF HL s Vss - 200 mv
tw(LsE) OSC32_INEBRAK 1 i ] 450
ns
:;Etzz 0SC32_IN_I- T+ Wit 1)@ - - 50
DuCyusey | MM 30 - 70 %
I OSC32_IN%aj A ik F It Vss< VinN< Voo - - H LA

47 / 88 R AR 13 F B 22 7] Nations Technologies Inc.
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B 4-6 SRR PR KIS

Visen  90%
ViseL 10% S e
t
trwse) tise) twiLs) twiLsg)
Tise >
f E
external clock source LSE_ext OSC32_| N
Epipipgh T =

15 FH — A S A /M BV R A8 7 A B R T A s
R IR AP I Bl (HSE) AT LA F — AN 4~32MHz 1) & A4 B B W IR 28 40 IR % 2 72 AR o AT R i HE 1 B2
FETEH FRP YA ANE T, B LR SRR RIS . R, BRSNS B S 0
AT R b SR 4R35 2 O 51, DL/ HE O AT 3 s AR e I 1A] . A SR SR TS IR S VRGN S B (PR . )
B KERELE), TEHEHAHRIAIAEET R . (X ELER B SR TR A R FRATTE Ul 1) YR A HR)

%2 4-15 HSE 4~32MHz 3 %2305 0

i) 2% M BAME | BBUE | BKHE ¥ iva
foscin PR35 s A - 4 8 32 MHz
Re SR - - 160 - KQ
. Vob = 3.3V, Vin = Vss
iz HSELRZ] HLi7it 30 pF 1% - 15 - mA
gm IRz s i JR 3 - 10 - mA/NV
tsuse)® | JE BHINTE (8M 1) VopseFa5E K - 3 ms

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

3. tsumseye A BN A], S NERPHE REHSETT A6, B 215 2158 E FI8MHZYR X BUN [A] o XN HUER A — MR ER) S ki
Pt LIRATE], e RE DR A I R A R T ALK

4-7 f¥1FH 8MHz 544 it B2 37

Resonator with
integrated capacitor

CL 1(2)
e | Bt 1 OSC_IN E fhse
] I T "
| 8 MHz <R Gain
< F
| 1 Resonstor b3 control
= :{ _____
L NG Rea® | Osc_out

1 Rexr#UE R ARREIE . SEVRsHI5 615 .

2. T EA-THEICLUMCL, HUE FI TR A Ss, JFREERT & BRI EER S, JB% CLuMCLEA MRS
Bo ARRH]E B B MR E S B E NCURICLI BB A H . EFECLMICLI, N%EPCBHNMCUS| K B2 .

A8 F—AN i A M B T R AR AR K SR i

48 /88 E R AR B PR & Nations Technologies Inc.
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BERRKAK
ARIHE S RIS B (LSE) AT LA I — 432,76 8KHZ ) it 1A/ B e 1 I AL PRI AR 7 2 7 2B o AR v e H P45 202
I RA-16 51 i S RSN T i, I SR SRR EVEAS S U Z5 A . AR, IR A AN B
U] REMEET IR & 1 51 B, DB/t R SO SN FORRE N 18] o 3 5% S S IR 45 IO PE AR S H (R
B FEREAE), TR AT R (O LR B S A IR 2 A0 FATTIE B U A IR)

JEE: X FCuBCL2, X BN EH) a7 55, HRREA 5 R a2 i R4y . i CLuAC L AE
HEZEE s g 1R 7T 7 LICL RIC L 4 172 40 45 HE 9 3 T 240

T ZCLH F (75 : CL=ClixCla/ (CLa+ Cr2) + Cswray, H#Csuay 42 7/ 11T H1 25 FIPCB i 2(PCB #7 K 1]
HIZ¥

Bldn. AR 7 — B R AR CL=6pF 1 Ik 43 9 H.Cswray=2pF, JCL1=Ci2=8pF.
# 4-16 LSE R 245 (fse=32.768kHz) @ 9 ®

ines 2 %A B/ME BAE BKRE HBhr
Rr St HL R - - 5 - MQ
Om P37 4 15 5 - - 15 - HA/V

tsuwse)® | Ja BT E Voo Fa 2 I - 2 - s

1 W8 RE, AR P,
2. EZRARKIE TS HEI .

3. tsuasepZ A ENIF(A], B MERAFERELSETT 4RI &, B G2 E 1132.768KHZHIR 73X BUN i) o X M EUEZAE — MRAERT i
PR IR A EIERAS R, e AT RE DA A I R AN R T AL AR

4,  EBELSEMIKIETIER .
5. APRIESE TAEREM, M TIER, M AL,
& 4-8 {# F 32.768KHz 5 A S % N7

MCU

Low-power
Control Amp

IN ouT

1
LT
1
LT

{0

Xtal

- Cu

i}
—

4.3.7 NERBT e IREFTE
T A A 2 MOl P PR 0 R R rh R TR 2 A R A4 S A B A
4.3.7.1 ZIENIB(MSI)RCHRZ %%

R 4-17 MSI 1% BHRFHEO
ikl ¥ Eih R/ME SR RAHE | B
Range 0 - 100 - KHz
fus Range 1 RS ¥ MSIHBRR, 7E Voo = - 200 - KHz
Range 2 3.3V fl Ta=27 T W 5E/K - 400 - KHz
Range 3 - 800 - KHz
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BEIREK
ik % %M R/AME #AE RAE | B
Range 4 - 1 - MHz
Range 5 - 2 - MHz
Range 6 3.96™ 44 4.1 | MHz
H%@4M
MSI $R3% S bR Th=01085°C | Ao | - | %
Atemp (MSI) @ .
R Ta=-4010 105 T - “2%0IM - %
8 43%@100K °
Avoo(MSI) @ M§I Ik # PR LS Range 0, V= 1.8Vpp £ 3.6V - 05/-15 - %
#Bit 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 H& 3% 2% LR 7] 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 - pA
Range 1 /200k - 1.2 - HA
Range 2 /400k - 1.8 - pA
Ioo(MSI)® | MSI #% #5 th#e Range 3 /800k - 3.2 - HA
Range 4 /1M - 6 - HA
Range 5 /2M - 9 - pA
Range 6 /4M - 16 - HA

1. VDD=33V,TA=-40~105C, FRIEHHF U,

2. IXAMZEVE R R T A R HE G R 2
3. HWHRE, AL PRI
4,  ZilReflow/F iR SAFEER, HNEREZLN2.0%.
4.3.7.2 BE NP (HSI)RCIRG 2
£ 4-18 HSI 3% R4GH:00
=] e 21 A4 B/AME | BBME | BXH | B
" A Vop=3.3V, Ta=25C, ®HEG 15.84® 160 16.16® | MHz
HSI

Vop=3.3V, Ta = -40~105°C,
i P RS -25 - 25

Vop=3.3V, Ta = -10~85C,
VE R VE 15 - (4)
ACChsi | HSIR % 2% i i L 15 1.0 %

Vbop=3.3V, TA=0~70TC,

I -1.20 . 0.74
HSIHIR % s e B[R] - . s
tsu(Hsi) ) 50
j 80© 1000
| HSIHR 5 7 T HE - WA
DD(HSI)
1354 160¢)
50/ 88 R AR AR 4375 PR /> 5] Nations Technologies Inc.
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Vob = 3.3V, Ta=-40~105C, [&IE4:TIVLE.
B RAE, AEAEP R .
43 Reflow/G SR S FEER, & KEBHELN+1.6%.
3& T FAR S FRR LA G A o
. EH TR AT,

4.3.7.3 LEAN T (LS)RCHIRE 2

s W N e

www.nationstech.com

K 4-19 LSI I 345 1O
#s ZH A B/ ME WAME | BKRE BAr
25°C 1 #E, Vob =3.3V 38 40 42 KHz
fLsi@ a1 H AR Vob=18V1t03.6V
Ta=-40~105 C 30 40 60 KHz
tsuwsn@ | LSIE Y %% J5 BB [a] - 40 80 us
loowsy®@ | LSHEZ 2 Th#E - 0.12 pA

1. Vop=3.3V, Ta=-40~105C, FRIAEHFRIULHA .
2. WWAHRIE, AREAEFER.

4.3.8 MR ThAEAR X e R 1 B ]

FRA-2051 1 (A I 8] 52 4 —NBMHZIKIHS I RCHR 7 5 (1 M B Bl A5 21 moieJB A8 FH 00 P A4 24 AT )

PRI E

B STOP2E{STANDBY#ix: HBf £ ERCHRG 4

W SLEEPHEZ:  IFah i i N R ARASS I i et 11 el 4ok

FITAT (T 170 2 A P P53 T P8 R vl Pl P T 45 3R 4-4 10 2% I A5 31

R 4-20 (RTHFEAR B AR (7]

e S SLRIfE BAr
twusLeep(®) M SLEEPAE 3\ 1 fif 10 HCLK®
twusLeep(®) M Low-Power SLEEPA 3 1 fif 10 HCLK®@
twuLPrRUN() M Low-Power RUNE 2 M fif 55 ps@
twusTop2() M STOP2#%: 2 1 fift 12

p_s(Z)
twusToey(d) MSTANDBY £ 7 il 50
1. WG A] A BRI 4h S P R IR — 41 4
2. MSI=4AMHzR] 345 MeERERS [].  WIERMSIZE HARRS 7, R R B ] 2 38 m.
4.3.9 PLLASM:
F4-215 H (1) S B0 18 FH P 5510 B AL e F TR 157 A R 4-4 1) 25 AR =45 31
%= 4-21 PLL 5%
&
(A % B0 | smE | Bxae | P
: PLL PFD# A 4@ 4 8 32 MHz
P PLLY AR £ 5 25 L 40 50 60 %
fore our | PLL HrHi i £h@ 32 108 MHz
51/ 88 ARt BR A ® Nations Technologies Inc.
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ERRAR
tock | PLL Ready f&7nf5 54t (@@ 150 us
Jitter | RMS cycle-to-cycle jitter @108MHz® 6 0
Ipll Operating Current of PLL @108MHz VCO frequency. 448 WA
1. HEAWEEEROE, AEA RN,
2. TREFBEMAHIEFERE 25, MmARIEPLLY N B R4 5 feL_outib T FUVFTEE I .
3. HHRIE, AL,
4.3.10 FLASH7ZAE 23451
FRAEREAIVULE, T A RS HORET A = -40~105°C13 2.
R 422 NI RE AR R
i) ¥ %A BRMEO | BABEO | BREO BA
tprog | 32fLHIZ AL [E] Ta=-40~105 C - 100 us
terase | JUQKF 1) HRERIT [A] Ta=-40~105 C 2 20 ms
tve B P PR BRI 1] Ta=-40~105 C - 100 ms
B, frcLk = 108MHz,
3N ), Voo = 3.3V ; ; 342 mA
LR, frieLk = 108MHz, i 6.5
Iob L LI Vob = 3.3V ' mA
BRI, fucLk = 108MHz, i 45
Vop = 3.3V ' mA
f /7 1IEBLA, Voo = 3.3~3.6V - 0.035 wA
Vprog | JmfEHE - 1.8 - 3.6 v
1. HEHRIE, AEAFHN.
R 4-23 WA R A B0 (RAE AR
e 2¥ M B/ME® By
Nenp e (e HESUOH) Ta = -40~105<C(B L NT) 100 Kcycle
10 keycle® at TA=85<T 30
tReT Kl R AR 10 keycle® at Ta=105<T 20 Years
10 keycle® at Ta=125<C 10
1. WA WSS ROE, A4 R,

2. EBAEEETEH NETIEL

4.3.11 4aXt B KAE (S EUkit)
ST =ARERIIRESD, LU), F AR 7, S5 i 7 SRR MR LA g 5 e (1 i U P T T

PERE

B LB L (ESD)

RO (AN IR K AR TR B — R0 e —

AN IR B BT R BB S1E, NS B

FLE B (3x (n+1) MNEVESIED A%, AMRAF & MIL-STD-883K Method 3015.9/ESDA/JEDEC JS-002-

201845
2 4-24 ESD ZE5H R AME
%A

IEZH BH | | 2w | BkEo | a6 |

E R ARt H BR A 5 Nations Technologies Inc.

Hiuhb: IRIINTTRE L X AL X F R 109 S E A KRE
B if: +86-755-86309900 f%F: +86-755-86169100
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EREIAK
Ta=+25 T,
Vesoem) | i LR (A B 4 £ MIL-STD-833K Method 3015.9 2 4000
Vv
Vv SR s R Ta=+25 T, I 1000
ESD(COM) | it L FBL FEL S (7 FEL A L) 73 ESDA/JEDEC J$-002-2018
1. HZEETRM S RAEE, AEAE PN,
Y e
T VR RE, B R T2 B AMY ER S AR BN
B ARG, PR A PR A A s
B ERAIN H ARG E /OS] BN HER
XANINR - JEDECTSESE Bt i BRAS B A i
# 4-25 AR
e s %4 e il
Ta) = +85 T, & JEDECTSE
LU I E RN I A
Ta® = +25 T, & JIEDECTSE
1. EH TR FRR LG A
2. EHTFRZAETRA
4.3.12 1/O¥%q D 4544
BRSO\ R
FRAERF A UL, R SRR R A4 FN SR, A 1O I #8 2& FH A CMOSHITTL.
& 4-26 1/0 FARen:
i sH &4 B/ME HRIE BAMHE Hpr
ViL o AR HB T HE TTLE Vss - 0.8
ViH N 15 HEP FE R " 2 - Vbobp v
Vi i A P R CMOSH: [1 Vss - 0.35Vop
ViH BN = HE P L R ﬁﬁ 0.65Vbp - Vobp
Vhys il 2 R i 2 L AR YD ) - 0.1 -
Voo = 3.3V/2.5V 0.2 - - Vv
Viys A A 2 R AR ) =
Voo = 1.8V 0.1VoD -
A\ S Vpp = Maximum
likg LD RS Voo = 058Veap = Voo -1 - +1 LA
Vob=0, Vpap =3.63V
likg, fail-safe HMAJRHER® B -1 - +1 HA
Vob < Vpap
Voo = 3.3V, Vin = Vss 90 - 170(190M)
Rpu 95 L hr R BH® Vpop = 2.5V, VIn = Vss 95 - 310 KQ
Vop = 1.8V, Vin = Vss 135 - 500
Voo = 3.3V, Vin = Vop 75(90() - 235(200)
Rep 99 N ZE R R BH® Vop = 2.5V, Vin = Vbp 85 - 315 KQ
Vop = 1.8V, Vin = Vb 120 - 495
Cio 1105 B L ZF - - 5 - pF
1. FEER ST R B PR R M . BT a R AE, AEA 7 PIR.
2. WIRAEARAR S| A S A IR A, NIRRT AR S TR ME .
53 /88 R AR 13 F B 22 7] Nations Technologies Inc.

Hihl: BRI R L X s AL X F iR 109 S ERBAKE
H1if: +86-755-86309900 {5 H: +86-755-86169100
lR4%: info@nationstech.com H%&: 518057



Nation &
BRI
A3 FFfail-safef)GPIORFEPD14. PD15. PA1l. PA12. PA4. PB2

A AR R B S AN AT L I PMOS/NMOS S E

& TR AT

3
4,
5. &M T FRRAFRR A iR
6
7

T T FRR A PR B R RRCAS

www.nationstech.com

FrE 1O I # A CMOSHITTLH A (MR E), ENIRHESRE T 280 FICMOS L2 TTLS4L:

® XV

R VDD /T [1.8V~3.08V]; i FICMOSK: A ETTL.
WIRVDDZ AT [3.08V~3.60V]; ff FHTTLEFE(H A CMOS,

® X Vi:

WRVDDZ AT [1.8V~2.28V]; ff FHTTLRE(EHEL 5 CMOS.
WIRVDDZ AT [2.28V~3.60V]; 1 FHCMOSHHHEA S TTL.

i H 3R 3 ELIR

GPIOGH FH 4 N /4 H ity 1) o] AR sl tH 22 35 +/-12mAHL IR . 7EF RIS 11O 5 BRI B30 6 25 R B 5
L ANER I 4. 275 rh 2 I8 0] B R ATDE (A -

i e B

BRAERF AU, $R4-28%1 H S 5502 A FH PR BT IR FE ATV ootk B FEL I 757 e 4-4 10 2R
I #B 2 e 25 CMOSHITTLHY .

2. Prf 1O

R 4-27 By IREh A R
. lon® lo.® lon® loL® lon® loL®
Drive class Vpp=3.3V Vpp=3.3V Vpp=2.5V Vpp=2.5V Vop=1.8V e
2 2 2 15 15 12 1.2 mA
4 -4 4 3 25 25 mA
8 -8 8 7 5 5 mA
12 -12 12 -11 11 75 75 mA
1. H&THRE, AEAFEFER,
R 4-28 H r R
”e 2% % B/ ME BAME | B
Vop =33V,
1o.® = 2mA, 4mA, 8mA, and 12mA Vss 0.4
Vob=25V
W 7 7 '
VoL LA Io.® = 1.5mA, 3mA, 7mA, and 11mA Vs 0.4
Vopb =18V, *
1o.®=1.2mA, 2.5mA, 5mA, and 7.5mA Vss 0.2* Voo
Vv
Vop =33V, 24 Vv
Ioh® = -2mA, -4mA, -8mA, and -12mA : bp
. Vob=25V
@ o L S '
Von i e lon® = -1.5mA, -3mA, -7mA, and -11mA 2 Voo
Vop =18V, *
Ioh® = -1.2mA, -2.5mA, -5mA, and -7.5mA 0.8* Voo Voo
1. ORISR IR O AUgh 2B R 4-2rh 25 I 4t e KA e E, BRSO @ A1 (BT A /ORI 42 il AN AN BE L IVSS.
2. O F R TR Lo AU OB A-2 7R 25 H At B R BIUE L, R o B S R (TS /O JEN AN 2 1) ) A g B i Ivop .

3. SEbRIRBhAE S WNFRA-27.

0\ SRR A
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ERREA
bt NV R ST IR 1A SORIESUEL 77 P 4-O M1 32 4-2045 1

BRARS I UL, 224-2951 Y IO ZHUR A PR Sl FE A i v B AT & R4-4 1 2R A DI AR 2

R 4-29 N AT RO
GPIOX DSDSYILOL | g ¥ 4t BME | BoE | A
CL = 5pF, Voo = 3.3V - 75
frax(iojout =y G CL = 5pF, Vop = 2.5V - 50 MHz
CL =5pF, Voo = 1.8V - 30
N g CL = 5pF, Voo = 3.3V - 3.66
00 tiopout ii?ﬁﬁj CL = 5pF, Voo = 2.5V - 4.72 ns
(2mA) (A to pad) CL = 5pF, Voo = 1.8V ; 7.12
CL =50fF, Vpp =2.97V,
. BN Vooo = 0.81V ) 1 ns
oy (pad to Y) Input characteristics at 1.8V '
and 2.5V are derated
CL = 10pF, Voo = 3.3V 90
fmalx(lo)out %ﬁﬁﬁm CL= 1ODF, Vop = 2.5V - 60 MHz
CL =10pF, Vop = 1.8V 40
CL = 10pF, Vop = 3.3V 35
-/ S )
10 tuojout ii?ﬁﬁj CL = 10pF, Vop = 2.5V - 45
(4mA) (A to pad) CL = 10pF, Voo = 1.8V 6.74
CL =50fF, Vpp = 2.97V, ns
. B N ZERS Voop = 0.81V i 12
(1oyn (pad to Y) Input characteristics at 1.8V :
and 2.5V are derated
CL = 20pF, Vpop = 3.3V 75
fmax(o)out SN Q) C.L = 20pF, Vpp = 2.5V - 50 MHz
CL = 20pF, Voo = 1.8V 30
CL = 20pF, Vop = 3.3V 3.42
oA S ]
01 taoyout iittbﬁﬁj CL = 20pF, Vpp = 2.5V - 4.73
(8mA) (A o pad) CL = 20pF, Voo = 1.8V 6.53
CL =50fF, Vpp = 2.97V, ns
tyon B NIE Y Voop = 0.81V ] 1o
(o (pad to YY) Input characteristics at 1.8V '
and 2.5V are derated
CL = 30pF, Vop = 3.3V - 75
Frnax(ioyout Y NIESD) CL = 30pF, Vop = 2.5V - 50 MHz
CL = 30pF, Vpp = 1.8V - 30
1 CL = 30pF, Vop = 3.3V - 3.34
%t S A _ _
(12mA) t(IO)out (A to pad) CL =3pF, Vbpo = 2.5V - 4.26
CL = 3pF, Vpp = 1.8V - 6.34 o
CL =50fF, Vpp = 2.97V,
troy: BN FERS Voop = 0.81V i 12
(1) (pad to Y) Input characteristics at 1.8V :
and 2.5V are derated

1. 1O HEKBhEE 71 7] LLiEd GPIOX_DS.DSy[1:0]HL & - Z W.N32G435H J* F- it #f S<GPI10u I WX B E /1l B 25 1748 1t
.

2. WRIIRLEEL-9FE X,

ARt BR A ® Nations Technologies Inc.
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EREAK
B 4-9 i\ i S A e L

90|% 10%
I I

EXTERNAL OUTPUT on
CL

traopout |

I
I
I
I
I
I
I

¢ tr(IO)out ) |
I

< T >

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

4.3.13 NRST 3| il

NRST 5| A G LB i FH, Reu(Z M3K4-26). BRARRFHIVLN, K4-3051 i )20 8 FIA S AN
HUR AT & RA-A R EAR 2.

£ 4-30 NRST 3| jiisit:
5 5% %A B/ME HAE BXE | B
Vb =33V Vss - 0.8
ViLnrsny® NRST#i A& B HE &
Vop=18V Vss - 0.3*VvDD v
\Y @ | NRSTHIA & H-FHE Voo =33V 2 i vbDb
HONRSD WA ‘ Voo = 1.8V 0.7VDD - VDD
v e~ Voo =33V 200 - - mv
it 45 DRI
PNRST) Voo =18V 0.1*VDD - ] Vv
R 95 _F R sy @
PU SE M A2y g Vop = 3.3V 30 50 70 KQ
Venrsny® | NRSTHi A8 ikt - - - 100 ns
Vinenrs® | NRSTHi A AESER ik - 300 - - ns
1. HEWRIE, AEA IR,
2. ERHBHAET A EIER BB AN AT IR AIPMOSSE . 1XMPMON/NMOSTH: 5% 1) HL BHAR 7N (2 i 10%)
] 4-10 EiY I NRST 5| B4
VDD
External reset circuit® Reu
I[ _____ _:NRST(Z:: E | Filter Internal reset
|
1]
| 1uF
| 9F I |
LI_ _L
56 / 88 R AR AR 4375 PR /> 5] Nations Technologies Inc.
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BERRKAK
1 BAMZEN TRk aER .

2. P ZBURAENRST ] B v AL A 05 15 T-264-30 1t HO K ViLoersmy BA R 75 IIMCUAS g #5305 fir.

4.3.14 TIME R 8 FF T H%Re i

#4-31, F£4-32. FA-33F|H S EH BRI

AN Thee s G LB SN SR, AN B, PWMER ) AR EVERS, 2 0175,
% 4-31 TIM1/8 Ep:

#e e 20 A B/ME BAE BAr
St - 1 - t
tescrivg [ I8 20 RIS ] e
fT|MC|_K =108MHz 9.259 - ns
N - 0 f 12 MHz
fexr CHLZ CHAIF) 5 I % /b b L
fT|MC|_K: 108MHz 0 54 MHz
Restim REINE s - - 16 bits
¢ MIERE T WEET BT, 1600 T E s i A - 1 65536 trimeLk
COUNTER —_
I frimeLk = 108MHz 0.009259 606.814815 us
L - - 65536x65536 t
tmax count  [EK A RERITTEL TIMCLK
frimeLk = 108MHz - 39.768 S
R 4-32 TIM2/3/4/5/6/7/9 K¢
5 S5 %A B/ME BXE v
et - 1 - t
tres(Tim) T8 I 2% 43 W R TIveLK
fTIMCLK: 54MHz 18.519 - ns
N - 0 f 12 MHz
fexr CHLZ CHAIT) 5 I 4 /b b & e
frimeLk = 54MHz 0 27 MHz
ResTim TE I 8 2 A - - 16 bits
t MEPE T NIRRT, 1641 T HRs s A - 1 65536 trimeLk
COUNTER 3 —
H7 frimeLk = 54MHz 0.0185185 1213.62963 us
L - - 65536x65536 t
tMAX_COUNT %kﬂﬁﬁ E‘Jﬂ“ﬁ TiveLK
frimeLk = 54MHz - 79.536 S
# 4-33 LPTIMER %544
i ¥ %At B/ ME BAAE L:<Viv
NN - 1 _ t
tres(LPTIM) T I 45 23 FF [ LPTIMELK
fLrmimeLk = 27TMHz 37.037 - ns
. N - 0 27 MHz
fexr IN2FHOUTH E i 35 4 M5 I e i 8
fLPTIMCLK: 27TMHz 0 27 MHz
RestpTim REINE s - - 16 bits
MEEE T NI PR, 1641 T H Rt A - 1 65536 tLpTIMCLK
tcounTeR = 1
ok fiptmeLk = 27MHz | 0.037037 2427.25926 s
- - - 65536Xx65536 t
tmax_count  [EKHET AERITHEL LPTIMCLK
flpmiMeLk = 27MHzZ - 159.073 s
£ 4-34 IWDG & A&/ MHEE AT A (LSI = 40kHz)
= (@) . = (1) -
SR | IWDG_PREDIV.PD[:0] | BAMEPIWDG_RELV.REL[11:0] | BAMEPIWDG_RELV.REL[ALO] |
=0 = OXFFF
14 000 0.1 409.6 ms
57 /88 R AR 13 F B 22 7] Nations Technologies Inc.

Hihl: BRI R L X s AL X F iR 109 S ERBAKE
H1if: +86-755-86309900 {5 H: +86-755-86169100
lR4%: info@nationstech.com H%&: 518057



thion v:« www.nationstech.com

BERRAK

(€] . [@) .

4 | IWDG_PREDIV.PD[2:0] B/ME IWDG__RELV.REL[ll.O] BAE IWD_G_RELV.REL[ll.O] Bpr
=0 = OXFFF
/8 001 0.2 819.2
/116 010 0.4 1638.4
132 011 0.8 3276.8
164 100 1.6 6553.6
/128 101 3.2 13107.2
1256 11x 6.4 26214.4

1. H&THRIE, AEAEFE AR,
& 4-35 WWDG B RKRIE/ NI E Mk a (APB1 PCLK1 = 27MHz)

T WWDG_CFG.TIMERB | H/MEOWWDG_CFG.W[13:0] = BAXEOWWDG_CFG.W[13:0] = 5 fir
[2:0] OX3F OX3FFF
1 00 0.152 9.71
2 01 0.303 19.42
ms
3 10 0.607 38.84
14 11 1.214 77.67

1. HETHRIUE, ANEAFE PRI
4.3.15 1PCEORM
B AER SR, Fe4-36%1] H ) BB M FIFRBEEFE , focuia IRV po it L HL PR 74 2 6 4-411) S H TR 15 51,

N32G4357= i i 12CH: A FF A A HEIRCIEAS VM, B FRRH|: SDAFISCLA Z“E " HIR G, MEE N
Fiwfn e, 725 B EAVop 2 [8 FIPMOSE # <41, (EASRIFLE .

12CH RS T384-36, A7 M A\ f th B I DO RE 51 II(SDARISCL) RIRFIE HEG . 2 LY.

£ 4-36 I2C ZE kit
FRHER RO PIEHAOD PR +HEERO
#e BH = L Aa
BN | mK B/ 'R BN SN

fscL 12C B8R 0.0 100 0 400 0 1000 KHz
thsTa AR/ GE YER S 4.0 - 0.6 - 0.26 - us
tuscLL) SCL I} BRI} (] 47 - 1.3 - 0.5 - us
tw(scLh) SCL s iy B[] 4.0 - 0.6 - 0.26 - us
tsusTA) HE T IR KA LI (A 4.7 - 0.6 - 0.26 - us
thspa) SDA K 5[] 0 3.4 0 0.9 0 0.4 us
tsusoa) SDA 757 [8] 250.0 - 100 - 50 - ns
ir‘SDA) SDA i1 SCL |- 7+ ] - 1000 | 20+0.1Cb 300 - 120 ns

r(SCL)
i“so’” SDA il SCL T [Hi ] - 300 20+0.1Ch 300 - 120 ns
f(SCL)
tsy(sTo) 15 1 25 ST ) 4.0 - 0.6 - 0.26 - us
5 1L E IR R
tw(sTo:STA) I‘ET? (8.2 %5 ) " 4.7 - 13 - 0.5 - us
Cb R BB 1K - 400 - 400 - 100 pf
tv(spA) BE A R ] - 3.45 - 0.9 - 0.45 s
58 /88 R AR AR 4375 PR /> 5] Nations Technologies Inc.
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EREK
PRAERRAO@ REHEKO@ P +ER OO
z D
ﬁ%‘ £ %l %/J\ %j( %/J\ %j( %,J\ %j_\‘ i'{i
tv (AcK) [ 4[] - 3.45 - 0.9 - 0.45 us

1 e, AEE I,
2. R BIFRERLRI2CHI R RIE, feecLkib UK T2MHz, Jyik BIPUEBLI12CHI R RINZ, fecku UK T 4MHz.
& 4-11 PC R LA AT & i O

vDD VDD

4.7KQ® % . @
4.7KQ 10000

100Q®

SDA
SCL

1°C Bus

Repeated start condition

Start conditon (e /

SDA — > Start)/condltlon
|- B S W
- ety i (- -
tispa) COA ot tsuispA) St 7 tsusTASTO)
thsTa) o oA op
- i— < Jhw(SCKH) mE condition
SCL \ / /7 \ [~ T\ /_ T
t — t tsu(sto)
W(SCKL) (> r(SCK)—>; i— —p-——1fscK) - -

1. MESEEACMOSHT: 0.3Voofl0.7Vop.

2. by EBHFHE R T I2CE D

3. HLPHEER T SRR A A, AT DUORE R SR AT I, {5 SR
4.3.16 SPI/12S$E O 44

BRI VERT, 34-3751 L KISPIZ # M 324-381 tH K 2SS HUR M AR IR EE , fecuiodMZ AV oo fi i FE AT
B RA-AR RN ERATH

A N 2 ThEE S| IEI(SPIFINSS. SCLK. MOSI, MISO, 12SHIWS. CLK. SD)HIEFIETERS, 2 W17y,

R 4-37 SPI O
5 B %M B/ME BAE (B
fecLk FH - 27
DB ER MHz
P IR : 27
trscL) ] . .
tscLK) SPIBT % _FF+ 1T FEH [A] g% C=30pF - 8 ns
DuCy(SCK) | SPIAK NI4T 525 L SPIMAR 45 55 %
tsunssy @ NSSZE T[] MAR 4tpcLk - ns
thnss)® NSSER+F [ N5 2teeLk - ns
59 /88 R AR AR 4375 PR /> 5] Nations Technologies Inc.
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ERRAR
#e ZH A B/ ME BAE R
tw @ . N
(SCLKH) ) SCLK &5 AL [ ] F trcLk trcLk + 2 ns
twscky®
N SPIL 6.2 -
tsumi )(1) FE P12
PI 5 -
B A N ST (] ns
- SPI1 6.3 -
tsusn® A
SPI2 3 -
thovn@ EX 5 5 -
BRI NCRFRI [H] ns
thesn® J N MR 5.2 -
taso) SR 5 1] I ] M, feeik = 20MHz 0 ek | NS
taisiso) V) YR 2 1B (R A 2 10 ns
- s SPI1 - 20
tvso)® MR (RN 2 J5) 12 =
R A T (] ns
N JUTTN SPI1 - 5
tvmoy® FEA (AL 2 )R)
SPI2 - 4
thso)® MAE A (fE REIL AT 2 J5) 6.2 -
SO AR s ns
tooy® | DA H AR R (LI 2 ) 1 :
W RIE, AFEAFl .
B/ MA RN RSN A H B /N TE), R K AR R R IR 3R A5 0 1 g KT ]
e/ IME IR I P H R SR /NI TR, e KA R R B 26 B T v BELAS ) B R ]
4-12 SPI B} 5 El- AT CLKPHA=0
CLKPHA=0
NSS input \ Y, (I
£ |
: tunss) 1, toseLi R 7 e hnss) . :
i€ » Xi ] % g
|
CLKPOL=0 I : tw(scLkr) | I : | [
| Iy twseky 1 | Ll |
| | o > i | X !
| taso) | I tyso) I thso) I M tais(so)
) | v(SO) r(SCLK) I
!4_1 | H D R “
|
MISO output 4< I : MSB out ><i Bit 6~1 out// LSB out >7
T ||
(SI) ! | ,
T
MOSI input M I MSBin !V>< Bit 6~1 II// >< LSB in
le thesn >i
[} '
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BRI
B 4-13 SPI I3 Bl - NAT CLKPHA=1®
CLKPHA=1
NSS input \ (
i i /// :

| P ¢(SCLK) R t |

L tunss) M 'i | hows) |

| I | | |
CLKPOL=0 | ! l

| | bwsckry | | | I I

I I twscrky I I : I I

| | | I ' |

| |
CLKPOL=1 | ! | | W tisourg | t

| taso) I I : I : | tyscLi) | tais(so)

: | t%[(SO} / th(Sg !
! f / N |
T /7
MISO output —— >< : : MSB out ><i Bit 6~1 out >< LSB out >—
tusy 1ty
> /

s TN oo s’ X (I

1. ESEEECMOSHF: 0.3VopH0.7Vop.

B 4-14 SPI i} E-EAERO

NSS input ///

te(scLy

CLKPHA=0 : !
CLKPOL=0 |
| |
N I [
CLKPHA=0 : '
CLKPOL=1 : |
| |
CLKPHA=1
CLKPOL=0 |
| : !
CLKPHA=1 : tiscLk)
CLKPOL=1 | ook
1. | W(SCLKH) | | ( )

I |
| | :
> ! :‘ twscikn | , |
MISO input //////////// : MSB in : E>< /Bit6~1in : >< LSB in X?HHHHH
——+— !
thovyy | , :
T 77 X
MOSI output >< MSBout | >G Bit 6~1 out : E>< LSB out ><
|
> o>
tymo) thmo)
1. MEAKEECMOSHE: 0.3Vopfl0.7Vop.
& 4-38 IS FeikO
#e ¥ %% w/ME | BRAE | B4
DUCY(SCK) | 254 5 25 1, 12S PR 30 70 %
foix FBE(32 bit) - 64*Fs® | MHz
61/ 88 R AL 675 F A 7] Nations Technologies Inc.
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EREIAR
Vaa=] S %44 B/ME BAE | B4
feerky 2SR 4 i 2 MR (32 bit) - 64*Fs®
tr(cLK) 128 B L FHAT RIS ] | ik CL = 50pF - 8
o o 1251 53 i
tyws) @ WSH R 8] AR
12S2 5 -
thows)® WS LR (7] FEHI 0 -
N - 1251 55 i
tsu(WS) @ WS@EH?JL IEﬂ H\*ﬁﬁ
12S2 5 -
‘ 1251 7 -
thows)™® WSERFERT [A] A
1252 3.6 -
torcrrn® N 3125 -
(CLKH) CLK & FIM (i 7] TR, feok = 16MHz, &4 48kHz
tweLky® 345 -
1251 6.5 -
Sul (l) 1 % 5
tsu(sD_MR) EEUE 1252 5 N
B N\ S [A] 1251 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 -
thsp_sry @ A
12S2 5.2 -
12S1 - 22
tvsp_snW@ | i H A R (] MR IEZR (T REILIEZ JR)
12S2 - 22
M) - N, N N, Y I231 4 -
thsp_sm® Bt R R (8] MR AR REILIR 2 R) 752 2
12S1 - 5.6
tuso_mm @@ | Bt A R 1) TR RRILIFEZE)
12S2 - 45
tnsp_wmm® o OR R ] ERAEB LT Z)E) 0.5 -
1. BBTHERIE, ATEAEFHIER,
2. KHiTfecko. B0, WRfeck=16MHz, M| TecLk=1/frcLk=125ns,
3. EICRFEHIE.
62 /88 R AR 13 F B 22 7] Nations Technologies Inc.

Hif: +86-755-86309900 {5 H: +86-755-86169100
lR4%: info@nationstech.com H%&: 518057



NQtion v:« www.nationstech.com

EREAK
Bl 4-15 1S AL 7 B CRARE 30O ™

tecLiy

< >

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

| | |
CLKPOL=1 —\—W
| |

t t ' Iy
I bk oy | | s
| ' | | (I
WS input | |
i \'\ : : I T /// L/ tyso_sm
tsuws) ¢ > | | V(ST_ST) , ! -
} | -
. . ) | . // . Last bit
SD transmit >< Last bit transmit >< IMSB transmit >< Bit n transmit >< transmit
tsu(ISD_SR)| thsp_sR) \
—ple—
I | L -
SD receive >< Last bit receive® >< MSB receive >< //Bitn receive >< Last bit
receive
1. & AR EECMOSHE: 0.3VopH0.7Vop.
2. BT RIBARALAIE AN . TR — AN Z AT XA S AR [ IR R
4-16 I>S EHBF Fr B CKFRE OO
[ TS) ticLi) ek
; g He—
CLKPOL=0 ) !
| I | I I
| I | I I
| I | I I
I | [ [ | [
V(WS) twicLkH) twicLkL) thws)
S =
H | | | |
WS input \1\ : : 't ] // | /
| | : V(SE MT) | h(SD_MT)
‘ ; 7 —Taston
SD transmit >< Last bit transmit® >< IMSB transmit >< / Bit n transmit >< ast o
| transmit
, tsu(SD_MEl]) thso_mRr)
I I £ -
SD receive >< Last bit receive® >< MSB receive >< //Bitn receive >< Last bit
receive
1. IR AW EAECMOSHF: 0.3Voo0.7Vop.
2. BT HIRARALRIEAN . TR — AN AT XA S AR AL 1 R IR IR
4.3.17 USB#E O 4544
USB (4=id) #2112 iEid USB-IF AiE.
& 4-39 USB J5 3l 8]
w5 B BAE B
tsrarTup™® USBIS & 28 i3 ikt i) 1 us
1. HBEHRIE, AEA RN,
63 /88 E R AR B PR & Nations Technologies Inc.
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ERRAK
% 4-40 USB B fi%E
we | Y S grm” | mxer® | ##
LPNGERE
VoD USBTLEHLE® 3.0® 3.6 \VJ
Vol EI N RBE | (USBDPFIUSBDM) 0.2
Vem® Z 5w RS Ya 3,2 VDI 0.8 2.5 \4
Vse® Huty USRI 1.3 2.0
i H P
VoL FpA K T 1.5KQ RL#E3.6V0O - 0.3 v
VoH HE A H P 15KQ RL1EVss® 2.8 3.6
1. FrfaHEENEE TR &
2. USBL{EHLJE N3.0~3.6V, LIFZAUSB2.04 5 /S MIE .
3. N32G435 &5/~ L AE2. 7V A LRIE IER K USBINAE, T/ B#(%2.7-3.0V L I 3 B P9 1) B S
4, HZEEREAIE, AREAFS IR,
5. RUEERERIUSBIKEH 2 ) 11 %k .
B 4-17 USB B . 52 UGBS 5 B9 _E TR F it A
Differential data line Intersection
P d I S
Vss H H
SHe PHe
tf t1‘
£ 4-41 5% USB S5
%e ¥ i3 e’ | mrem® | B
tr b F s} ] @) CL < 50pF 4 20 ns
tr T B [ @ CL < 50pF 4 20 ns
tm TR B TR PGS tr/ te 90 111.1 %

1 B RIE, AFEA .

2. 10%F90%HIM EHH(E 5. HANE SIES WUSBITESTHE (2.0/0 .

4.3.18 FEH| 3 R4 (CAN)#E A%

A A N 2 FH ThRe 5] I(CAN_TXFICAN_RX) HREE ERE, S IL17T.

4.3.19 124 B FHAR (ADC) RS SH

BRI U, RA-420SHURAE AT & RA-ARI FATF IR L . fucuk AV poaflt A B A3 21
TEE: TR L AT — K -

)

£ 4-42 ADC 4§31
incs 2 A R/ME HBRME | BRKXE | B
Vooa Y ENEEN S 4S5 Bk 18 - 36 Vv
Virere EZEBIE ) 1.8 ] Vopa v
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ERRAK
Vaa=] S %14 B/ME HEME | BKE | B
S S 2% - -
fanc ADCIH fi55i% - 72 MHz
N2 19 -bi -
4 HE 2R 12-bit 0.01 514 MHz
73382 10-bit .
c TR 0.012 6 MHz
s NS 2% 9 hi -
Y-t 0.014 7.2 MHz
/8l 2% A _hi -
5334 6-bit 0.0175 9 MHz
_ O(VSSAEEVREF_ _

Vain B e R Y @) ER B Hh) Vrer+ \
Rapc® KAEFF I HLBA SUSERIS - 0.2 KO
Rapc® KAETF I HEBH (E3ESERE - 05 KO
Capc® PR B IR 7 FL 2 - - 5 oF
SNDR fEMR R 2R - - 65 dBFS

Tcal B‘Z‘/ﬁ HTJ— ]“ﬂ - 82 1/fADC

fanc = 72 MHZ(H ) 0.0208 835
ts® N
SRAFI [A] 0.0625 us
faoc = 72 MHz(12 il &) ' 8.35
v 15 -
T PR E E 6015
KAE A A% 45 ) 1/fapc
2 E ' 601.5
tstas® b Ep B[] - 6 10 20 us
ooy S A ) (LRGSR AR I ) 8~614 CEKE Ts+ BiER
conv ) 6.5/8.5/10.5/12.5) Ufaoc

o HBHRIE, AR,
. VRer+fE N HBIEYEEIVopa, VrerA£E A FIEREEVssao
o PRI s B A A 3 22 34N Lfanc
AR RRaNA I

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

ERAR(AKY) T T RE B KHISMBREST, A3 3RZE T LI/NT1/4 LSB. HiPN=12(R7R 126 73 %) .

1
2
3
/)

Ramn <

+ 4-43 ADC XFEREO @
R/ RAERT B /N RER
A PR Rin (kQ) Eifi Rl BMA SRR Rin (kQ) T Y JL YR
(ns) (ns)
0 11 0 19
0.05 12 0.05 21
. . 0.1 14 . . 0.1 23
PogimiE 12-bit e 12-bit
0.2 20 0.2 30
0.5 38 0.5 48
1 64 1 77
65/ 88 R AR AR 4375 PR /> 5] Nations Technologies Inc.
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EREK

B /NRFERT B/NRFERT
WA a2 Rin (kQ) T] ¥y Je BB WA SR Rin (kQ) T ) S B4R

(ns) (ns)

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 01 20

0.2 17 0.2 25

0.5 32 05 40

P E 10-hit 1 54 8 e 10-bit 1 64

5 229 5 257

10 448 10 499

20 888 20 983

50 2223 50 2457

100 4500 100 5001

0 9 0 14

0.05 10 0.05 16

0.1 11 0.1 17

0.2 14 0.2 21

0.5 26 0.5 33

g E 8-bit 1 43 T SUIRC 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 01 14

0.2 12 0.2 17

0.5 20 0.5 25

g E 6-bit 1 33 3 36 1 6-bit 1 40

5 138 5 156

10 269 10 300

20 531 20 588

50 1316 50 1451

100 2627 100 2894

1. BETHRIE, AEAP IR,
2. BAUERAETA=25C. Voo=3.3VIHR1E 5],
R 4-44 ADC FBE-RBHTRLEHOD

%5 B MR A | g | B
ET g o (4) freLk = 72 MHz, +.3 - LSB
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ERRAR
NN fapc = 72 MHz, sample Rate = 1.75m SPS
1 22(5) ’ y _
EO W IR%E Vopa=3.3V, Ta=25 T =
ED 143 1 22 ERE ADC Ja#kT il &= 40.7 -
Vrer+ = VDDA
EL | Bortkttigs 4.8 -

ADCH) ELIUE FERUE R AE 28 1 A R v f DB )

ADCHEBE S IR FEN R OC R it B S A AR T bRk ARSI SR e NS AL, PROR IR & B B S — A
B S IA_E IEAE AT BRI o S LR P RE P 26 S RN R AR AU S R L, (51 - b 2 18]) 38— oy
HE .

IE AN R R B TR 4-290 25 H ) hinoeiny FTZLinoeing TE Rl 2 Y, A 252 ADCHS £ .
A2 G 45 BARE, ASEAS IR .
HHTHARIIE, ATEAE = Hiil

4-18 ADC F5 54t

4095 —
4094 —

4093 —

|:1LSBIDEAL =

VREF+ V DDA "
2096 or o Determined by package]

e e e -

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

®3) The actual conversion endpoint
line
Synthesis error: the maximum
Et deviation between the actual
conversion curve and the ideal
conversion line

Offset error: The difference between

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

Gain error: the difference between the

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

Differential linear error: the

Ep difference between the actual step on
the conversion curve and the ideal
step (1 LSB)

y

// IIII:I

/ | |
/ 4093 4094 4095 4096

VpbA

Y

Integral linear error: the maximum
EL deviation between the actual
conversion curve and the terminal line
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EREIAR
B 4-19 £ ADC $1R g E
Sample and hold ADC
converter
1
Ram @ AINX Raoc®
'_] | 12bits
conveter|

CHEEE

@

CADC

i

1.  FHKRans RaocHCancHIFUEH, S 03R4-42,

2. Cparasitic® /;~PCB(5 /&4 APCB A J5 i A 5%) 512 4k b 10 B 42 B 28 (K2 7pF) B K I CparasiticBUE W FRAR B #e RS 1,

R V) F025 2 Mo
Vs ADCIBE A A HENEF-0.2V
PCB# TN
EE{)}EE’J?E%%MMW@ HEE14-200% 42 . B ) 10nFHRLZR DA 2
JNY AT

B A E), TR R EEIZMCU

B 4-20 gL HRIEFISE HIEERRL M (Vrer+5 Vooa 1)

1uF//10nF =—=

[

L

:I Voba/Vrer+ Y

[I:l Vssa/Vrer- Y

1. Vrer+MVrer- W35 VDDAFIVSSAH I .

4320 NEZ2EIR (Vrersurr) HASH

BrAR AU, RA-ASIISHOR AT & R A-4 PSR AF IR BTIR L < fuc kR ANV ppa LY L I 45 21
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BEREK
% 4-45 Vrersurr R
e 2H %M BME | REUME | BOAKE | B
Vbba SRS IEH R 2.4 - 3.6 \%
VREFBUF_OUT 2 i R IEHR - 2.048 \Y
IooA K H Vooa 1 Vrersur H#E lioad = 0 pA - 600 nA
tstart™® JE B IA] 1 - us

1. HETHRIE, ANEAFE PRI
4321 126 DACHS S

BrAR A U], RA-46IISHUR MR &R 4A-AMSFAFROABEEE « fucud A ANV ooa FE I HE ISR AS 21

F 4-46 DAC KO
"5 ¥ B/AME | BBME| RAME | B VERR
VbpA B R HL R 2.4 3.6 \Y -
VRer+ ZHE U 2.4 3.6 V' | Vrer+ Db ZIEZ/NTVopa
Vssa ek 0 \VJ -
RL SR PPASFT I I 1 Sk B KQ | DAC_OUTAHIVssa I8 K Hx /N 571 3 HLFH
CL FEL A 50 pF | DAC_OUTH| i b i 5 KA
78 TAER T IIDACHE
oo ﬁ(\I/DDA +VREF+) IL 425 600 BA L ER, {0800
TER AR T FIDACE L H ekt
loog #E(Vooa+VRer+) 5 350 nA | R
ZF P28 SR P I 1Y)
VSS+1LSB -
DA T DA THE
e st T RAHIDACHH: B4/
) DAC_OUTHiIJE 0.2 - VRer+ = 3.6V XM 12 AT ANHUE
P R IR Ve 5L58| | Hieerem 2V AR 12 ARl
DAC_OUT DAC_OUTH1J& REF+ - X156 OXEAR - e
R G2 B TP Vs 02 :
DAC_OUTHI/E REFs
HONE|35 kS
DNL (PN ESARRS Z R 22 ) LSB| DACHLE H12f1
)
FRAyAELR M (ARHS 1 AR A
wE SR i A RIEZ AT NI
INL B ORI B — Mt +7 LSB| DACHL & Jy12fi
1540952 (A2 B £ )
iRz #5 mV | DACHE & A1247
ik | (ARES(0x800) Ak i) EE 5
B 2 8] 2 5 +8 LSB| *4Vrer+ N3.6VES, DACH!E H1247
=VREF+/2)
iR WARiRZE 0.5 % | DACIRE M12f7
HOREHA|  FERHOCES g0 | 8 g | SRQIER CRRGIED HoA Ly
e i [A])
GH=f2: 24 DAC_OUT i& CLoas<S00F
tserrune | BB AMHHLSB i, KA 5 7 us RI;_(:)/:[;;SKpQ
I3t A N A R 2 [ () L2 4 -
NRIBFE )
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EREAR
5 S8 BAME | BBME | HKE | B basy.
HEINARDD AT i 3] CLoneSOnE
wooe  |TFILSB) RAERUNEILIT, ) ) LOAD=>0P
EHE | Eriy DAC_OUT LRk b M oSk
Bk B
PR R ] (i Clon < S00F. Rions > SKO
twakewr | DACIERIZAEE i ] 6> 10 S | i AT BT R 1
CHXEN)
PSRR+ EEYJE?TF'J . (2? QDA) ) -67 -40 No Rioap, CLoap < 50pF
(FAERNE) dB ' =

L HHRIE, A A,

4322 BEBKE (OPAMP) BB S
AR T, FE4-AT 1B U P 6 A-A00) 2 PE PR BRI | FurcLic 28 AV poa it HL Hi I 5.
i 4-47 OPAMP fl%‘fi(l)

ik S8 i B/AME | REVE BXE =R VA
Vopa UL LR L - 1.8 - 3.6 \%
CMIR A e B N V5 - 0 - VbpA \VJ
VlorrseT AW H s (R HE ) - - + 35 mV
A VIorrseT N Am S H s I - - 10 - uv/<C
ILoap IR B LI - - - 0.5 mA
U o e K, AR
looA e LT : : 15 mA
ADCKAFER [AE HIE
TS OPAMP_VOUT R - 400 - - ns
- - TR At
CMMR LR L - - 84 - dB
PSRR DhZEAMHI L - - 100 - dB
GBW 3 25 4 - - 4 - MHz
SR g - - 25 - Vips
RLOAD e/ NEBT K - 4 - R KQ
CLOAD =Nk =4 - - - 50 pF
Croap < 50 pf,
SR N Rioap > 4 kQ,
tsTARTUP JE BNV LN [R] Follower - 3 - us
configuration
. . s NG SIE
Y LI 25 15 22 - 4. - 9
PGA Gain error YRR A IR 2 RE>100mV 25 %
PGA Gain =2,
Cload = 50pF, - 2 -
Rload =4 KQ
PGA Gain =4,
Cload = 50pF, - 1 -
Rload =4 KQ
= Sapn e PGA Gain =8,
PGA BW j;ﬂErm HELIIPGAT | ) 0ad < 50pF. - 05 - MHz
e Rload =4 KQ
PGA Gain = 16,
Cload = 50pF, - 0.25 -
Rload =4 KQ
PGA Gain = 32,
Cload = 50pF, - 0.125 -
Rload = 4KQ
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ERRAR
#s B %1 B/ME HRE BAE HAhr
@ 1KHz, Output 111 )
en L T 2 loaded with 4 KQ Nz
@ 10KHz, Output 44 )
loaded with 4 KQ

1 W8 RIE, AR PR,

4.3.23 LB 28 2(COMP2) B S 28

BrRARE R U], R4A-48IISHUR AT & R 4A-AMSFAF ROABEEE « fucud A ANV opa it B H IR A 2

K 4-48 COMP2 45tk

&5 e 211 *AF B/AME | AEE | BKE | B
VbpA A0 (it i, L R - 1.8 - 3.6 v
Vin NGNS - 0 - Voba
tstarT™®) EL AL #S 8 B S ) - - 10 us
‘ ) LR A 100mVES, SR X . 20 s
° i HL R 4200mV
VOFFSET ELE 2t N R iR 2 Eoe2 i b - +0 mV
B IR - 0
X IR - 10
V s 75 BEL Y » V
hy: Eb s a8 e HLUE R - -0 m
IR - 30
Static - 45
loba b A5 28 7 U E £ 50 KHz #2100 mV ()75 3 3% 47 HA
BHF i

1. HEHRIE, AEAFHN.
4.3.24 LA 1(COMPL) S S

BRAERE VL], 24-49F1384-5001 2 B Al F 14 & 2 4-41K S5 AT IR EEIR L« freuk AV ppa it i L HS I &

=3,
# 4-49 COMP1 %5t
/5 S8 %AF B/ME | EUE | BXMH | B
Vbpa ADLAE F - 1.8 - 3.6 v
VN N RS - 0 - Vbba
tstarTY Pl e B 2 ST ] - - 10 us
‘ KA LD R Dy 100mVirE, 3R ) ) 20 s
° i HL I 200mV
VOFFSET L 28 H N R iR 25 A AETE - 15 +20 mv
WA IR - 0
. IR ¥ - 10
Vhys S s \YJ
hy: bl 28 e FLE R - ” m
IR - 30
Static - 45
looa Hlde 2 LA i AL £ 50 KHz 100 mV FOJ7ak | 47 HA
BT
1. HBEHRE, AEAFERRER.
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BRI
& 4-50 COMP1 1KThFe\as ik
&5 e 211 *AF B/ME | SBME | BKE | B
Vooa ROt F FL - 1.8 - 3.6 v
VIN BN HL RS - 0 - Vbba
tstart®) B3 E=ISEIEE A - - 15 - us
UK =)y i He AP BE(E 2 100mVI _
to S T 5200mV Vbpa>=2.7V - 300 - ns
VorFseT Eb 5 B8 N\ S R 22 VDDA=3V,25<T - +0 - mvV
WA IR i - 0
N RIB - 10 -
Vhys Hﬁi}(%ﬁ(ﬁ?)ﬁ EEE EP/—S—%JE{% _ 20 i mV
b At - 30
Static - 10 -
loba b 28 HL RV HE £ 50 KHz £00 mV {773 HA
B - 115 -
IREN R

1. HETHRIE, AEAFE P
4.3.25 BB RIS (TSt

FrARE I U], RA-BIIIZHOR AT & R 4A-AMSFAF ROABEEE « fucud A ANV opa it B HE IR AT 2

R 4-51 ERAL BB
5 28 ®/ME BAUE N e LA
T Vsense 0T il B R 4t B - " ” @
Avg_Slope® TR i 4.0 i mv/e
VoD FE25CIN [T HL - 1.32 - v
tstarT® AT R i 10 20 us
To @® | I PCIERIZI . ADCRAFINA) 8.3 s
1. HZGEWEIRIE, AR .
2. HBHRIE, AEAT NS
3. IJEACRFERS A AT DLk SR Pl i 2 IR OE
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ERKAK
5 B RT
5.1 QFEN28 (4mm>4mm)
B 5-1 QFN28(4mmx4mm)d 3 R ~f

—=K B
) - — COMMON DIMENSIONS
'- D :i . (UNITS OF MEASURE=MILLIMETER)

I - TTTTTT] SYMBOL | MIN NOM MAX
Q T JUUUUL A | 0.75 0.80
LASER MARK A _ (&l Al 0.02 0.05
PIN 1 1.D. ) A‘H‘-ﬁ_ A2 0.55 0.60
! | a3 0.20REF

— RLT ofb 0.15 0.20 0.25
w o~ — E—T— D 3.90 4.00 4.10
[ — —j £ 3.90 4,01 4.10
l > C Dz 2.50 2.60 2.70
} ] E2 2.50 2.60 2.70
CeATING [ - 0.30 0.40 .50

SEATING ; ~ ). 35RE

¥ PLANE a0annnn =

e 0.50
H 1+
4 K | l-a.mRZF |
TOP_ VIEW - b—= |~—| @ |ddd@|C|A|B|L 0.35 0.40 0.45
> = R 75 | -

SIDE_VIEW e o

BOTTOM VIEW t“J 0.10

sle] 0.10

cce 0.08

ddd 0.10

eee Q.10

DETAIL A

73 /88 R AR AR 4375 PR /> 5] Nations Technologies Inc.

Hudib: BRI DX SR IE X SRR 109 5 REAKE

Hif: +86-755-86309900 {5 H: +86-755-86169100
lR4%: info@nationstech.com H%&: 518057



NQtion v:“ www.nationstech.com

EREIAK
B 5-2 QFN28(dmmx4mm)dt S A o

| —r
o Ju— 1 —14

v 28r—1

0
T

IRUARI S VSE-¥ R
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& 5-3 LQFP32(7mmx7mm)3f 3 R~

5 COMMON DIMENSIONS
F ) (UNITS OF MEASURE=MILLIMETER)
i D . 0.6185C
| SYMBOL | MIN NOM MAX
HHAAAAA H i ES I .
- i - Al 0.05 - 0.15
NN (’ “\, | :[[ A2 1.35 1.40 1.45
5. A3 0.59 0.654 0.69
]
EI]: ?TM E—WAR) :I]:‘ b 0.33 — 0.42
[ &-#10040.10 0 '0i0‘0 EPTH | b’ 032 | 035 | 038
l:‘]: , :I]:l C :‘13 - 018
s | I | _ p— 1 0117 | 0127 | 0137
0P EMARK 7J81.00£0.10 Ly £
L grosa.10 DEIfﬂ L D 8.80 9.00 9.20
1 1 D1 6.90 7.00 7.10
INDEX_2(80+0.10 E 8.80 9.00 9.20
D]: / 0.20£0.7) DEPTH ~ (11 = £.90 7.00 710
) /[ . o e 070 | 0.80 | 050
@ I H 8.14 B.17 8.20
1 L 050 | - 0.70
L1 1.00REF
R1 ) -
R2 0.08 - 0.20
5 0.20 - -
8 o 35 7
b ol 11 12 3
b1 [EH! 11 12" 3
o ]
d 0 " __~WITH PLATING
15 ol "
o ] %‘—{%E METAL
SECTION A—A
|:|_'|:|
LEAD FORM PART
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EREIAK
E 5-4 LQFP32(7Tmmx7mm)3 S a8 o

08 025

| 10000000 258

| {ooooonog

= 6.8 :
9.9 =

A

(AR VAP
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EIREAK
5.3 LQFP48 (7Tmm>7mm)

B 5-5 LQFP48(7mmx7mm)3f 3 R~

o A2 COMMON DIMENSIONS
3 < 0O = 3
01 ‘A_$ 0 51B5e (UNITS OF MEASURE=MILLIMETER)
| : [W SYMBOL | MIN NOM MAX
HAHAAHAARA i - 1 Tiw
i —1— Al 0.05 — 0.15
o ' N A2 1.35 1.40 1.45
N | R A3 0.59 0.64 | 0.69
ET—| BTV E-MARK l | b 0.18 - 0.27
o Z2—-91.00+0.70 Q10010 DEPTH o s | b1 017 0.20 0.23
c 0.13 — §
L ] cl 0.117 0.127
D 8.50 9.00
D1 6.90 7.00
E 8.80 9.00
E1 6.90 7.00
i e 0.40 0.50
5-5{ it 0 s £ H B.14 8.17
- SR | L 0.50 —
R L1 1.00REF
| R 0.08 - -
AoA R2 0.08 - 0.20
3 0.20 — —
Q o 3.5 7
- b . o T 5 K
o e b1 _ 0 11 12" 13
© e B -
o & » =R 3, _WITH PLATING
ol [ o
3 N “fI‘U.L JAN—BASE METAL
| —ay
— SECTION A-A
L |k
(L1) )
LEAD FORM PART
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EREIAK
B 5-6 LQFP48(7Tmmx7mm)3 S A i ®

>
>

D00000000000 ==

—124

| 37

JUDOUOL
I

99 58 =———————- I |

A

v

6.8

< 9.9

v

(AR VAP
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5.4 LQFP64 (10mm><10mm)

& 5-7 LQFP64 33 R~ (10mmx10mm)

COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)
D1 A AZ
A3 | SYMBOL | MIN NOM. MAX
————— 0.58B5C A — - 1.60
ARERRAREARRRRAR B P I e
A A2 1.35 1.40 1.45
= I\I / — A3 0.59 0.64 0.69
= W, WA == b 0.18 - 0.27
p— e b1 0.17 0.20 0.23
o BTM E—MARK = C 0.13 - 0.18
— 2= 31 BOF0T0 D10F0.05 — c 0.117 | 0.127 | 0.137
= S=RvEn . D 11.95 | 12.00 | 12.05
ST 70P E-MARK = - D1 9.90 10.00 10.10
o o 3 5005 DEFPTH Fr— : -
2=@1.801£0.10 0.10L£D.05 DEPT \ — E 11.95 12.00 12 05
= INDEX 61204010 \ o = E1 9.90 10.00 | 10.10
p nevE h = = e 0.40 0.50 0.60
- e ! . PR 4
: + ) = = H 11.09 13 A7
\_/ L/)( L 0.53 0.70
] I | ‘ L1 1.00REF
HiiiiiHHHbHHﬁHHHH L ;‘ﬁ?ﬁ R1 0.15ReF
e : "5 U.1a
' r12]0.089 LA 9 o 35 7
o1 1 17 13
o
az 5 17" 13
Q) bl
ﬁ = WITH PLATING
< o 44
= BASE METAL
SECTION A—»a
EAD FORM PART
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A 5-8 LQFP64 &35 /E & 21 (10mm*10mm)®

48

(@)
N

JUD00DOL

JHoooood

|
|
|
|
|
|
128 78 &= : _________________ B
|
|
|
|
|
|
|

1000000000000000 2

JIIUUOOBBOnunnon

33

I:I32

02

©
w

JUnuoooy -

0.5

—| |

0 .
o J

12.8

1. ReFfiyzk
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ERRA
5.5 LQFP64 (7Tmm>7mm)

& 5-9 LQFP64 3% R~F(7mmx7mm)

) A COMMON DIMENSIONS
D1 A2 (UNITS OF MEASURE=MILLIMETER)
A7 SYMBOL [ MIN NOM MAX,
N A - - 1.60
L ﬁ) Al 0.05 - 0.15
BTM E-MARK ©2.500.05) g Al ig égg ;.gi é.gg
] . 2 » DEPTH 0.10£0.05 [ —1 A pn 2 2
A 1 b1 0.15 0.18 0.21
e < 0.13 - 0.18
— — cl 0.12 0.127 0.134
—Ir1 D 8.80 9.00 9.20
—r— g D1 690 | 7.00 | 7.10
E 8.80 9.00 9.20
—— E1l 6.90 7.00 7.10
—r— e 0.30 0.40 0.50
— i L 0.45 0.60 0.75
e o L T.00REF,
- L2 0.25B5C
——— a R 008 | - =
R2 0.08 - 0.20
— — g 0.20 — _
I — [1] o 3.5 7
— — 01 o} — -
L1072 EILN [N 12 13
0 J‘lzl:] b 3 03 11 12 13
00 = i,
le] BT & 0.07 --——|.I g B
L wiTH PLATING NOTES:
01 e / ALL DIMENSIONS REFER TO JEDEC STANDARD
R1 1) MS—026 BBD DO NOT INCLUDE MOLD
Rz, S FLASH OR PROTRUSIONS.
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EREIAK
B 5-10 LQFP64 £ 3R A # i (7Tmmx7mm)®

—0000000000000000 s
I 64% *0'4“ T—Eﬂ
| 0000000000000}

1. ReFfiyzk

82 /88 R AR AR 4375 PR /> 5] Nations Technologies Inc.
Hihl: BRI R L X s AL X F iR 109 S ERBAKE
H1if: +86-755-86309900 {5 H: +86-755-86169100
lR4%: info@nationstech.com H%&: 518057



NQtion v:« www.nationstech.com

BRI
5.6 ZZEIUL A

& 5-11 223

LOGO

Nation$-
N32XXXX

XXXX |« Specific number
XAXXAKXXXXX

!

Pin1 ———MCU version number

Product series

A

Batch number

A
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