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EIREIAN

N32G432x8/xBEHE F Mt

N32G432 & 5K F32-bit ARM Cortex-M4F 1%, Him LAEEMI08MHz, XHHFEREHENDSPIES, &
JR Ik 128KB#k A R # Flash, 32KB SRAM, EREE KE AR, W E 14 12bit SMsps
ADC, 14M2bit 1Msps DAC, ZEREZHU(S)ART. 12C. SPI. USB. CANS¥7@ s8N0, NESEE
EEAI#E S 2.

REERrIE

® % CPU
— 32 £z ARM Cortex-M4 W%+FPU, HJEIIAE (e friZtE 4, SCRF DSP 54 Al MPU
— NH 2KB 84 Cache 247, CFF Flash NI L ICHATHE T 0 64F
— 40 108MHz, 135DMIPS
o mEFER
— IS 128KByte /1A Flash, SCREINE A% £ M7 XE B RBEE RS B84F ECC fud, 10 iR
B RHBL 10 FHAE R
— 32KByte SRAM, fi# 24Kbyte SRAM1 (fE STOP2 #ix{ T v Bt B N{#4F) Al 8Kbyte SRAM2 ({E
STANDBY AH1 STOP2 iU F WL E N IRKE) , SCRAE(F AR RS
o RIFEEH
— STANDBY #x: 2.5uA, BT &1 74 fR¥s, 10 fR%F, 1lik RTC Run, 8KByte SRAM2 fR%f,
PR P
— STOP2 #:{: 6uA. RTCRun. 8KByte SRAM2 #il 24Kbyte SRAM1 HE#Y L & (R +F. CPU %17 a%
TRHFE. 10 TREF. PRosknge fig
— B R: 90uA/MHz@108MHz
— LPRUN £x{: PLL 5CH, MSIEARSG TR, MR KH, LPRITE, USB/CAN/SAC HLJEKIH,
FoAth A5 AT
o kRN
— 1 12bit5Msps ADC, ZHGEFIACE, 6 Aol T RAEZmEIL OMsps, &% 16 MR Himmdim A il
i, CRZESER
— 1/~ 12bit DAC, FFEZE 1Msps
— B 2.048V JhIT B LK B YR
— P AR A BT
o 4
— HSE: 4MHz~32MHz &l ek fiy
— LSE: 32.768KHz #h B 4
— HSI: W% RC16MHz
— MSI: W3 RC100K ~ 4MHz
— LSI: WERKIE RC 40KHz
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BERRIR
B &g PLL

MCO: SCHF 1 BRI phaar i, 7y e B D (0 sy o o i 14

RhL

SCRF B HLIR ISR 5| IR AL
PR IEAL

® EK# 524 GPIOs
e EfgED

5/~ U(S)ART #:1, Hr 3/~ USART 21 (3#F1S07816, IrDA, LIN) , 2/~ UART 1
1/~ LPUART, 3(¥F STOP2 ##iz0mefi MCU

2/ SPI#:0, HJFEL 27Mbps, S 12S @15

2 12C B, MFEEIS IMHz, MRS, MBS R SRRk e 3

1/~ USB 2.0 4l &4 1

1/~ CAN 2.0A/B 431

1/~ DMA #4288, SCRF 81838, BEJMAL K& B fh R TR
14> RTC SEifitph, STRFESETFEN, MehEfE, FRERE, SOFASMBR SR
SE A

2 16bit e R TH RS, SRR ONER, EAMATH, IEACHmESARN, stk AL 9.25ns; A
SEI 34T 4 ML IEIE, Hb 3 AMEIE SR 6 B H A PWM %t

5/ 16bit JE A B TS, A ERES A 4 DN, SRR NS SR H ELRPWM Y

2 /> 16bit Fefiti e i 1T R

1A 16bit R IIFEE I THEES, SCREXUBKMPTHE0hRE, PI7E STOP2 X R LA

1 4™ 24bit SysTick

14> 7bit & H &1 14(WWDG)

14> 12bit A7 E T 14 (IWDG)

VYR

S SWDNTAG fEZ i 0
¥ UART Fi1 USB Bootloader

Zaftk

P B R SRR e 5 |
Y HF AES. DES. TDES. SHA1/224/256. SM1. SM3. SM4 fll SM7 %ik
INFEAEfEINES . 2 7 70 X & B G (MMU)
TRNG HFEHLEUK LA
CRC16/32 iz i
IRERYP (WRP) , ZFHEL{R{ (RDP) &54% (LO/L1/L2)
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EIREAK
—  XFFRAEED), BIPINE TR, RAeEN
— RPN BRI, N AR A
® 96 fir UID A1 128 £ UCID
o iRt
— LAEEVEHE: 1.8V-~-3.6V
—  LAEREEVEE: -40°C~105C
— ESD: #KV (HBM ) , HKV (CDM A
L OF
—  LQFP32(7mm>7mm)
— LQFP48(7mm>7mm)
— LQFP64(10mm>10mm)
o THRE

www.nationstech.com

EY]l B5

N32G432x8 N32G432K8L7, N32G432C8L7, N32G432R8L7

N32G432xB N32G432KBL7, N32G432CBL7, N32G432RBL7
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ERRAK
B3

(Y 1 1 TN 9
TL AL oottt s et s ettt e et n et en et nans 10
1 B T ettt 11
p % - {1111 OO 12
21 AEFEBETAAZ oottt ettt 12
22 FFRBEBE oottt n ettt ettt tenes 12
221 HRANTRINTETEREZE(FLASH) oottt 12
2.2.2 HRATRSRAM ..ottt sttt 13
223 WREMAE R A EIEHIZEINVIC) oot 13
2.3 AR T A I AR EXT ) ettt 13
DA IFEI ZRZE oottt ettt ettt ettt ettt ettt 13
2.5 JEBIHETR oottt ettt ettt 14
206 BEELTTZE oottt ettt ettt 14
2T B T ettt ettt ettt e ettt ettt ettt n et 15
2.8 ATGRFEHL R IEIIIZE oottt ettt sttt ettt 15
2.9 HHTR TR oottt ettt ettt ettt 15
I L i = VTP 15
201 EEETFAEBETFIL(DIMA) oottt sttt ettt 16
2,12 SEEFHFET(RTC) ottt bbbt b bbbttt bbbttt s 16
213 SEBTBEHITE T oottt ettt sttt ettt 16
2131 RIHFETEITBE CLPTIM) oottt sttt 16
2,132 FEARTEIFEZE (TIMBHITIMT) oottt 17
2133 JEFHIEIT ZE(TIMX) oottt sttt n et n et 17
2.13.4 FHAEHE IS BE(TIMLIFITIMB)......ooiveeeeeeeeeeeeee et es sttt 18
2.13.5 ARG FETEIT BE(SYSUCK) coovocveeereeeeet ettt sttt n ettt 18
2.13.6 BT TTEITBEWDG) ..ottt sttt n et n et 18
214 PPCIZRFETT oottt ettt 19
215 ST IR BEUSART) oottt 20
216 RINFEIE T2 2D BB (LPUART) oottt 22
217 BB AT AR (SPL) oottt 22
208 EI AT TEATIE TT(12S) oottt e 23
2,19 FEHIZETTIIHLE(CAN) oottt ettt 24
220 FEFTEEATEUZL (USB) oottt sttt ettt s et s e 24
R A I 0SNG 2 W (€= T) OO 25
2.22 B BUTIEABZ(ADC) oo 26
223 BUFIEAUFETL (DAC) oottt sttt ettt ettt sttt 27
L o ey 1) OO 27
225 PEIRTERIEIE AT BLELTE(CRC) oot n st nn s 27
2.26 FERGSIEAEAE IIIE GIEE(SAC) cooviereeeeeeee e ee ettt 27
227 ME—TEAETF T (UID) oottt 28
2.28 EAT HLEITAGUHIR T (SWI-DP) oottt 28
3 BIBHIE SURIHEIR ..ottt ettt 29
KT T = OO OO O 29
TR 0 I 0 = = OO 29
31,2 LQFPAS ...ttt 30
K70 I R 0 = = OO 31
3.2 BIBHIIE S oottt ettt 32
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BRI

¥ - USSR 37
AT TR 2 oottt ettt ettt ettt ettt ettt ettt et ettt ettt ettt ettt 37
AT 5 T R R BB oottt ettt ettt ettt et ettt ettt ettt et ettt ettt ettt ettt ettt ettt 37
AL, T 0B oottt ettt ettt ettt ettt ettt et et ettt ettt e ettt et ettt ettt ettt et er e 37
A3 BT BHZR oo ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt 37
AL T B L 2 oottt ettt ettt ettt ettt ettt ettt ettt et ettt ettt ettt ettt ettt ettt 37

A 1.5 G oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt et er e 37
A6 B EE T R oo ettt ettt ettt ettt e ren et 38
W0 By A == =23 TR SO TR STV 39
A2 AT I R TE L oo oo et e et e ettt et et e e et et et et et e e et et ettt et e et et et et ettt et et ee et enes 39
e S B (25~ < TSP 40
T T - == B (5 < PP O ST 40
e B =l K =N (2 < TSRO 40
433 YRR AT AT R TV oottt et e ettt r ettt ettt 40
B34 PUE B ZEHLIE oottt ettt ettt ettt ettt ettt ettt ettt et e e 41
A3 S B A oottt ettt ettt ettt ettt ettt n ettt ee e 41
B30 A BB R e oottt ettt ettt ettt ettt ettt ettt n ettt ee e 44
e Ty A v 4 L TSP TRTR ST RTRTVT 46
438 MARTHFERETRIMRIE FEIITTTH] oooooeeeeeeeeeeeee ettt e et e et n et ee e et es e et ee e et en et e s s e et e et es e eeereeeesenenens 48
B30 PLLAFTE oottt ettt ettt ettt ettt ettt e 48
A3 10 FLASH R B A oottt ettt ettt ettt ettt et et et et e et r ettt et en et en e 49
4311 L ERAE(FIBUBENE ovoveeeeeeee e 49
A.3.12 OB TP oottt ettt ettt ettt ettt ettt et et e et ee e et et e et et e e ettt e e et et et ettt ettt ettt en e 50
A 313 N R ST G oottt ettt ettt ettt e et e e et et e e et et s et et e e et et e et et e et et et et e et e ettt et en e 53
43,14 TIMIERTZERIZE TIIEETE oottt ettt n et en et eneen et n e ten e 54

A 315 CEE L E oottt ettt ettt ettt et et ettt et ettt ettt ettt ettt ettt ettt 55
43,16 SPU IS TIETE <ottt ettt ettt ettt ettt ettt et et a et et st et e s et et e e et et e e e et e e et et ettt ettt e et en e 57
A3 17 USBEE LTEEE oottt ettt ettt ettt ettt et et e et et e e et et st et e e e et et e e et et et et et et et e ettt e s et et et er e 61
4318 128 R LG (CANYIE TTEFIE oo 62
4319 120 AEBEEHEG(ADC)HL B H oo 62
4320 EBB TR (VREFBUFE) B U oottt ettt ettt ettt ettt ettt ettt 65
A3.21 120D ACHL R oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt 66
43,20 R A A (TSYRFNE oo 67

T - T 68
5.1 LQFPB2 .ottt ettt ettt 68
5.2 LQFPAB ...ttt 69
5.3 LQFPBA ...ttt ettt 70
S ZZETITIB oottt ettt ettt e ettt ettt et et ettt ettt a ettt et et ettt ettt ettt et et et et ee e 71
Loz N 77 <P 72
=1 ; TSP 74

5774 A AR A3 F7 PR 22 5] Nations Technologies Inc.

Mokt FRINTIE X S HT AR X SRS 109 5 ERHEAKE
HIE: +86-755-86309900 f%T¥: +86-755-86169100
R4 : info@nationstech.com HE%w: 518057



thion v:“ www.nationstech.com

EIREIK

e 1-1 N32G432 ZRFNTTPRBLE ...evvvoeereereresese ettt 11
FE 2-1 SEMTZRIIAE DAL oo 16
FE 3L GIBHITE oot 32
FEA-LHTEIFVE oo e 39
FE A2 HETIFVE oo e 39
FEA-BIRTIIRIVE oo s 39
BB BT TAEZEE oot 40
F 45 R I T AEZEE oo 40
46 PR EALAT B IEFE BB HUERNE oo 40
AT NE B TEHLIE oottt e 41
R 4-8 IBATHE T LAY BV RE, B AL AR P A IZAT oo 41
F 4-9 BEARAR X R ALY BT TIAE ooovvocveee e 42
F 4-10 BATRER R RSB AR T AT, B AL FRARAD AT I AE HIBAT oo 42
F 4-11 BEARBE R AT EETRTEFE oottt 43
2 412 WU EEHUBEES TR A BT BT FE oo 43
e A-13 FTEAN B P EIEFYE oo e 44
2 414 MR I AIEFVE oot 44
2 4-15 HSE 4~32MHZ R B8 EFED@O) et 45
F 4-16 LSE JR 7 23 F M (FLsE=32.768KHZ)D@E) | ..o 46
FEA-17 MSEIRTABEETED oo 47
e 4-18 HSIHRIGEEFFVEDD oot 47
e A-19 LSHIRTGREFFVED (oot 48
2 4-20 MRIIFERETRIRIIEIEIT T] 1.oocvooeeeeeeeeesee s 48
FEA-21 PLLFYE (oo 48
T A-22 TNTFAFRBEREEFVE oo 49
F 4-23 INAFAFE 2% 5 A AR AR I oot 49
FE A28 ESD Z8XF B KA . vvvevrveeseete et 49
FE 425 FLTHUBE cooooe e 50
FEA-26 1O FEASEFNE oottt 50
A2 B BT IEETE oot 51
26 428 HINI S TEFED oot 52
FE 4-29 NRST BIHEETE c..ovevsee s 53
FE 430 TIMUB EFNE oot 54
FE A-31 TIM2IBIAISIBITIO HFIE ..o 54
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EIRRA
FE 4-32 LPTIMER L oo 55
% 4-33 IWDG Fe KFIE/INHEEALIF ] (LSI = 0KHZ) oo 55
% 4-34 WWDG e KA/ N ECR AT [E] (APBL PCLKL = 27TMHZ) oo 55
FEA-35 120 FETIRFME oo e 56
FE 436 SPUEFMEW oottt 57
FEA-3T IZSHEMEW e 59
FE 4-38 USB JH BT TH] ..o 61
FE 4-39 USB ELIFFE oo 61
T A-40 AZTE USB HLURFIE oo 62
FEA-BL ADC M oo e 62
F 4-42 ADC FEFE—JRI PR ATIIRATIED®@ oo 64
FE A-83 VREFBUFF L oo 66
FEA-BA DAC N ..ot 66
T A5 B EALIBIFEFVE oo 67
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EIRRA
& H >
P 1-1 NB2GA32 ZRFIHER ..o 9
B 1-2 N32G432 R AT BAREDAE BT oo 10
B 2-1 FFAE BRI B oot 12
PR 2-2 BB ..o 14
B 3-1 N32G432 Z2F LQFP32 Bl BHIZN I cooveerveeeveeseeeseies s 29
] 3-2 N32G432 Z281 LQFPAS GIBHIZI AN c.vvvoieeeeeeeeeeeee ettt sttt 30
] 3-3 N32G432 Z281 LQFPGBA GIBHIZI AN ..ottt sttt sttt 31
B A-1 BB IR ZEAE oo 37
B 42 BIBHIEITNHEL IR oo 38
B3 BEHLTTZE (oo bbb 38
B8 FLTTEFEII B TT ZE oottt 39
P 4-5 AN B I BRI AT T T ] oo e 44
P 4-6 MR AT IR I AT T T B oo e 45
AT A BMHZ AR BT oottt 45
4-8 18 1] 32.768KHZ AR T BT R FH ...t 46
B 4-9 B NI HE AT TREFE TE S cvvoevereeveeseeeseies et 53
P 4-10 ZEULAT NRST BRI oo 54
4-11 12C RZRAT IR EE L EEW oottt ettt 56
P 4-12 SP1 S BB IRHT CLKPHASO ..o 58
P 4-13 SPI S BB IRHT CLKPHASLD oo 58
4-14 SPIHFFE B -TEREIND oo 59
4-15 128 PAEEIF FE B CEFTH TN D oottt 60
K 4-16 128 TN FE BRI D oot 61
K] 4-17 USB B FP: a8 LEHRE T B L TR R BRI TA] oo 62
B-18 ADC FEFERFVE oo 64
4-19 1 FH ADC BEILRIEEBE I oottt 65
Kl 4-20 it L FELYE AN 225 B 25 R AR (VRer+ 5 VDDA FHIE) oo 65
I R I T e N TR 68
52 LQFPAS 2 ST oottt 69
5-3 LQFPBA F 2 U ST oottt 70
BEL B4 ZZEITULHH .ot 71
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BRI

1 = A

N32G432 2 51 fd il 28 7= b R F e P BE 3267 ARM . Cortex™-MAF A%, HERF Siz B0 (FPU) M7 (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/™4M R4 N EFI3A N HETE, L&A 12/71Msps DAC.  [A]B 4 2 Fhdcis (s
B, GH5MUS)ART. 1NLPUART. 24M2C., 2/NSPI/12S. 14NFS USB 2.0# 4 11CAN 2.0BiE 5 #1,

P BB RD RE AR s 5] B, SRR 2 P s R ] s SR ek

N32G432 & 5177 i il fesg TAE T-40 TE+105THIRZVEH, AL E1.8VE3.6V, R M s At H
PUREE, A ICIRER SR .. AV R 0t32/48/64 5| I EE, MRAREANE MBI, O sk
Hic B AN A

1-1 N32G432 RFEE

System peripherals ITAG
16MHz 100KHz~4MHz
RC OSC RC OSC DSP FPU
4~32MHz Power
srAW2 SRAMI
40kHz Power 8KB 8/16/24KB
L ARM Cortex-M4

32.768kHz Reset
Teek 108MHz

Controller
J ) AHB-Lite

J
A
AHB Matix (108MHz)

Peripheral Security
Bridge Cryptographic
Algorithm
Acceleration
Engine

1x12bit
ADC
16-ch

R2EC 1x12bit

DAC

96bit
128bit
Unique
ID

1-ch
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EIRRA
1.1 A4 RN

A 1-2 N32G432 RFIT 1AL (5 B ER

N3 G 432 C 8 L 7
AR RS
N: Nations Technology 7 -40C~+105T
Kb FEERAT B 38
32: 32bit L LQFP
PR AR
G: General purpose Flash& &
MCUWR#% 8: 64KB Flash
4: ARM Cortex-M4F B: 128KB Flash
PR 5 A
X2: A K: 32Ji1
x5: JG5RAY C: 4811
R: 64J
10/74 B ARG PR A E Nations Technologies Inc.
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EIREIAN

1.2 24— %

& 1-1 N32G432 BRI K IRELE
BRE N32G432K8/B N32G432C8/B N32G432R8/B
Flash7s #(KB) 64 128 64 128 64 128
SRAM% i(KB) 24 32 24 32 24 32
CPU##E ARM Cortex-M4 @ 108MHz, 135DMIPS
TAEER 1.8~3.6V/-40~105°C
HH 5
%lfé ST
R ELYN 2
LPTIM 1
SPI® 2
125® 2
12C 2
% UART 2
g USART 2 3
LPUART 1
UsB 1
CAN 1
GPIO 26 38 52
DMA 1x
SEIE KL 8 Channel
12bit ADC 1x 1x 1x
SEIE KL 10 Channel 10 Channel 16 Channel
12bit DAC 1x
SEIE KL 1 Channel
Jo— DES/TDES, AES, SHA1/SHA224/SHA256
SM1, SM3, SM4, SM7, CRC16/CRC32, TRNG
AR BEERY (RDP/WRP) | RN 73 XA Z2fE3)
EIES LQFP32 | LQFP48 LQFP64

1. SPI1 A1 SPI12 2 AT RyEP)H SPI AR UAN 12S 25 Ak =

11/74 ARt H R AR Nations Technologies Inc.
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EIREIAN

2 TheEe i
2.1 MhEBAZ%

N32G432 2 ¥R T S — AL A ZRARM Cortex™-MAFALFE 28 , 7E Cortex™-M3 4 1% [ it 54k T ia 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 Tk

N32G432 2536 A AL S iR NN TNAE (Flash) 1745+ # AZUSRAM.
F 2-1 T ff a3 L

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 A7 # PR 4> 7] Nations Technologies Inc.

Hihik: PRI L XL R IR R 109 5 E REEAKE
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EIREIAN
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 . fESTOP2AEIN T, SRAM1IFISRAM2A] LU B #3E . #ESTANDBY R T, HASRAM2A]
PLOR B 208

2.2.3 RERREX P RHEHIER(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 SBAPB2 I 8 B B . 22 18524038 FH 1/O B2 21 164N I H 28

2.4 BT R4t

RO Z PRI B AL PR, BN ERCHE S 2EHSI (16MHz) , WL E R 2MSI (100K~4MHZz\] it
B, ISR LS (40KHZ) , #ME0 mnd i 4 HSE (4AMHZz~32MHz) , AR ERAHE I8 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 IR, B RRR RS, ARG E S ) BIMSI, G BAERE T T, A 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.
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& 2-2 e
FLASH_CLK
Clock Tree HSE TRNG 1M to Flash programming
Legend: | Prescaler —————» TRNG_CLK 1M
HSE = High-speed external clock signal HSI 12/4]+++32
HSI = High-speed internal clock signal TRNGIMSEL ADC 1M
MSI = Multi-speed internal clock signal HSE Prescal
LSE = Low-speed external clock signal Hsi | rescaler ’ ADC_CLK 1M
LS| = Low-speed internal clock signal ADCLMSEL 121132
USB | 48MHz USB_CLK
Prescaler ——————> to USB interface
/1/1.5/2/3
RNGC prescaler
11/2/3/4/-+132 RNGC_CLK
MSIRC AprDe‘s:c::;Ir_ ADC_PLLCLK
100KHz~
/1/2/---/256 ADC_CLK
4MHz msI ADCPLLPRES[4] ~ ADC_HCLK
ADC HCLK
—1 prescaler
HSIRC 11/2/-+132
16MHz
ADC_HCLK
LAt PLLSRC -
(2} SCLksw HCLK cPU
(] AHB BUS
PLLHSIPRE PLLMULFCT | e s
0SC_OUT [1-sE 0sC SYSCLK pr/:chaE:er HCLK -
OSC_IN 4~32MHz PLLCLK| | 108MHzZ | |/1/o/...j515| 108MHZ 1/8] SysTick
HSE MAX MAX SAC_CLK CRC_CLK
PLLSRCDIV APEL DMA_CLK
PLLHSEPRES Prescaler 27MHz MAX PCLK1 to
LKSSEN APBL1 peripherals
1112/418/16
HSE RTCSEL
0SC32_OUTLH | s osc @'M TIM 2/3/4/5/6/7/9
0SC32 IN [1132.768KHz] | LSE RTC_CLK(to RTC) If(APB1 Prescaler = 1) x1———» TIM2/3/4/5/6/7/9_CLK
- else x2
APB2
LSECLKSSEN Prescaler 54MHz MAX PCLK2 to
/21418116 APB2 peripherals
TIM 1/8
If(APB2 Prescaler = 1) x1
else x2
[SIRC TIM1/8_CLK
40KHz WDG_CLK SYSCLK
TIMCLKSEL
———— LSl
LSE PCLK1 PCLK1
MSI
PLL MCOPRES [} SYSCLK
MCO [J———  Prescaler | —| SYSCLK LSE LPTIM_CLK LSE LPUART_CLK
1/2/3/41...116 HSI HsI Hsl
HSE
PLLCLK LPUARTSEL
MCO LPTIMSEL

2.5 jBshER

EJE I, AT L@ BOOTOS| AL 7" BOOTHL B (USER2) KikHAEE )5 1 B s
B NFEPINGAiES (FLASH Memory) J& 3))
B MRS (System Memory) J3 5l

m N EBSRAMIE B

Ja BN FE T (Bootloaden) /7 /il T R Fifi figs ', 7 LLEITUSART1E{USBXIFLASH Memory it 174 fE .

2.6 PEEHFR

B Vpp=1.8V~3.6V: Vppil B AI/OT] JHIFT P B 254 H .
B Vssa, Vopa = 1.8V~3.6V: HNADCHIDACHEH . VopaflIVssale A7 A iEFE 2 Vop M Vss. & ILE4-3,

14 /74

ARt H R AR Nations Technologies Inc.

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

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



thion v:« www.nationstech.com

EIREIAN

2.7 BAI

PORFIBOR LR AL BLTE B IF N8, IX 4 LR IR 440 T TAEIRES, (RIERSE LI 1.8V FRE TAF: 4
Voofle T 8 I IRE (Veormor) i, B T RADIRAS, T AS A3 A1 5247 FL %

2.8 Pl g Fa e I 0 3%

B AR R IS (PVD), & Voot LT 5 B Vevo LUEL, 24 Voo T BlE T B Vevolt 17
AT, AR SRR AT LUK (S S PVD I BE R LB AR P RS « 55T Veorpor I Vevo II{E 2% #4-6.
2.9 BERESS

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
N32G432 R 51|77 i SC RS FMIL ThFER 20
B LP-RUNEZ

FELP-RUN (Low Power RUN) i F, CPULIMSIN41iz1T, $MATFLASHESRAMH IR, IFHPLLIE
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) #3\F, CPU{Z1l, PLLZH], USB/CAN/SACH: M, 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/PLLH]. CPURZME A {%4E, LSE/LSITIECE T4E, FraGPIOfHH:, SRAMLIFISRAM2H]
Wi, SPI, USART/UART, 12C, WWDGH#E:, 80711 &40 2i fF 28 (4, RETIAMIKIhFE VR IE % T
k.

MR T LUE AT — AL B AR EXTIFAE S8 MSTOP2AE =X e i, EXTUE 5 1] LLE SN EB16NEXTHE &
(/O . WKUPH| I fig . RTCE BAYEMEE . RTCH%. RTCA(Z. RTCHfAIE. NRSTE 7. IWDG
R

B STANDBY#IR

TESTANDBY 1] PAA B EAK B A TH FEIRZS o SR IT HE Rl 2885 ¢ P, PLL. HSIFIRCHR % %3 FTHSE
SERTR 7 A s SE A, AN LSEFILSITT % T 4E; #EASTANDBY MG, & M2 F 8N 5 £ %, SRAM2
AR+, STANDBY HLERA, T 4R

NRST FEHIAMEBEAAZE S IWDGEAL. WKUPS| A EH—A BT R &iAYs . RTCREBAYEMER . RTCHH 4.
RTCH} (A kB RTC A2 1] LA i MSTANDBYY A5 2 Mk il

JE: TEHEASTANDBY #20H/, RTC. \WDG AN W HH] £ 7 LI 3 1 1)
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2.11 EEF#ERAI(DMA)

LR RIGHE I DMARE R 2%, SCH8A-DMAJEIE, W LVEHIfA il as BB e . AN Bl a3 AUt 243 2
AN B BEAE S s DMATE ) 28 SCRFIN TS 20 X A, 8 4 T 428 1) 2 AL Jn 218 22 v [X 45 s T = A ) o o
AN EEAE LTI EDMATE K,  [FI 0T LA SOl SN TE . nlE e ok s ik B S aE i
FERTIK L . AL R b hE A B AR Rk .

DMAR] LR T EE 4% : SPI. 12C. USART. TIMx (EZkABRGEARER ) . DAC. 12S. ADC.

2.12 SERFBFBF(RTC)

RTCE —HIESHEAT RIS, WE IR pisisl, mIERALTENINRE, I FA b b WA e A iy (i
F2ANE D Thig. RTCASWAGEHIRENIRE AL, ZIMSTANDBY BEAMEERS, th A B,
RTCH IR B B AT LLGE £ 932.768KHZ AR i iR o « W IR DI FE40KHZ RCIR 4% Bl ek (1) S B et
BHE2128 7 YT — NI BRI X IR L EORARH SR 7 5t U A1 532,768 KHZ N Bk /R Dy i
BRI, R O AME R IR RN B R 22, T LR eyt —N256Hz (5 5 X RTCIIIN gt AT K. RTCH —
AN 22467 B TR 53 A s T I R I, BROARE 0L T I8 b R 32.768KHZ I, e AR — AN LRD KR I [a] B of . 53 b
RTCH] AR R A A ARTHARIRES T Wi

2.13 ERRFE 1M

B2 2 AT E I 48 5 E I SR A2 NS ACE R 8% LIMRIDAEERS &%, ARG T IHE I 2 AL A
ARG E N 45 o

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

R 2-1 ERBIEELE
’ FEHEDMA | IR/

SERT 3R SRR it WA R i HAMarH
TIM1 L, [, 1~65536 [A] fI1E 4
TIM8 16 CRNERY B Y Y
TIM2
TIM3 -

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

2.13.1 fRIIFEERT28 (LPTIM)

LPTIME — M EA Z A PFIR 16 AL E RS 8%, & ] LAE Bk Standby R 502 A BT DHAERLEC N IR FFHZB AT
LPTIMA] LAESRAT AR SR A5 00 84T, AT DARIE Rk it £ds . Besh, LPTIMAT LU R G IRTI#E
e, DA A ThAE LB RN DI RE™

TR
W16 f Bt
W 3bit T, 8 FHAMAT (1. 2. 4. 8. 16, 32, 64, 128)
m EAEERE
&  EREAPYE: LSE, LSI, HSI, PCLK1

& SMEEBRE: @i LPTIM Inputl A RIAMEI B CTAERE LP R 441817, kit #ods
D

B 16 bit 33T 74 (LPTIM_ARR)
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EIRZA
16 bit LLE 277 4% (LPTIM_COMP)

A O
TSGR SR PN i 2

FH T A 0 T R B I 2

nECE R 7, PWM)

AIECE 10 Hlefk

ZITT e

B PO, SRR R U B (AR ERD)
2.13.2 EARNE (TIMGFITIMT)

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

TR

ICEVASEYER-qEI NN - A &

16 Sz AR Tiorids. (SP3BT ECE Y 1 3 65536  [A] (AT R AED
fill )z DAC 17125 Hilt

AT WT/DMA AR :

& T

2.13.3 A B2 (TIMX)

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

T ERFE
B 16 7 A B . CTSERLA B AR AR RO .

W16 fL AR A . (M ARRBOTRCE Y 1 3 65536 8] AL RAED
B TIM2. TIM3. TIM4, TIM5 1 TIM9 £ 7 #F 4 /NiliE
W EIE AR PWM Bt Hith e, Sk L SR
BN R AN A A EIDMA:
& T
& il RFEF
& HINIIR
& fHiteAg
ARG S AR E
B DAEN SN EGERAE R, DASEIE I g8 ) [F) D B
B R (ER) gmiddsEEN . HTBERIS AT AT e 75 Ar
W BRI BT AR E L
B CRRRR B A S S . TIMO SCRERIR R HSE. LSI. 1 LSE /55 .

17174 E R AR H R AR Nations Technologies Inc.
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EIREAN

2.13.4 B FEH] 2 N33 (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)

REPIANE 1T, JSLETI(IWDG)ME HE T TH(WWDG), PIANE T TER AL T S mif e Atk . I a) kG
BT RS P £ R 4

MALE [ THI(IWDG)
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BERRAK
ML TV T — N 1200 s o B s A —ASRLH i i ds, F AL i IR RCHR ¥ e 95l , B i
BPOR AR S AR E 2, T TAETESTOP2AE:UFISTANDBY 1. IWDG— BRI, i SEANTE A€ R B
A GERRE T IRTHEES)  WIFETHECER T 202 0X000m 7= AR A, & AT LA FH 176 B R A A 1 i
BN RS, sy —A> B g 88 SRR e (Ll i 8 PE . 3l 1B 0 15 ] ARG B o A st £
JRENE M. AR DI FER B v T .

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. (LR EA A B G DA A A BUE i, SR 77 3 Y T s A (FE 42 1) o A7 23 PP ) B
B AR —PMMCUR AL, IX Rk v K 75 AL — N BRI A & 1 e T -

FEREE:
B EHOETM (WWDG) (i 8t APBL 4§43 451409645 £ ;
B RN A RIS AT T
B S
& 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 PCR&ED

IR Z 2 MNLII2C R &, ERe Mt 2 FHIIEE, BHIIrE 12C R 2R € BN P Bl AR .
MRFZFIBE R F R A (RS S IMHz), SCRDMARAE, [N 5SMBuUs 2.0345 . 12CHEE Z R A%, H
FECRCHY F A= AN IE 36 . SMBuUs( R 4t i H i 2k —System Management Bus) A1PMBus( H 5 & P &1 2k -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
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EIRIWKV
& JORERHRAS AR

& TR AR

® R2CHRLITIRE,
B AR
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
B 2P
& 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 4 BB B R I (7]
25 ms K 7 SARI B IS F i )
‘it ACKHZ il (RS PEC™ AR 56
SCREHLIEARHT P (ARP)
B EAEPMBus

2.15 BHAF D IR PRR 28 (USART)

N32G432 R 512 dh i, SR T 25N BTk, B3N EH RS IR PR 2% (USARTL. USART2HI
USART3)F12/Ni I 7 2B UCR 23 (UARTARIUARTS) . X544 R L7 D5 . X FFIrDA SIR ENDECH: %
fifRts . ZACBEEE SR, A N TIBE R A FILINGE I RE

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

TR
XL, A EE:
NRZFR#ER% 2
DIEOBR R R LA R G, BORRR A AR, T RIEAERIL
CIE L e N VA A DA
A E R AT, SCRRLE M LA
LIN 3= A3 [F) 28 W45 (1 e 70 LA LIN MK U T TR 58 70, HUSARTHEAC B ALLINGS , A2 137
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ERRAR
FERE, KGN 10/1 1457 Wi - 75F

(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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EIREA

USARTHE USART1 USART2 USART3 UART4 UARTS

S S SR ¥ SR SR
B A ) X SCHF SR A 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 /74 ARt H R AR Nations Technologies Inc.

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



Nation :« www.nationstech.com
BERRAK v
R R ) B LR R W2 . TR D AR, 38 W] i I CRCAI: A 7T SE A -

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 3577 DA A B A EATNSSE B R E R 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 B (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
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& 2SR

& MSBXS SR (2R 55):
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& PCMARHE(L6A7IEIE i 17 B o [F] 20 8 1647 Bdfa iy e 32437 I e i)

B HdETT SR MSBAE G
mRIEAECE R AT DMARE

W T DU S B AN A, EE AR [ E D 256XFs(Fs Iy MR RS

2.19 Fil 35 R M4 (CAN)

R CANSZLIL T, HA2.0AM2.0B(E ) MTE, AR ik 1Mbps. € R MR IR 1A FRIRFF IR AR

HEMWT, AT DL SO A IR 29 A AR R AT 9™ FeE ot

F BRI

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

W SCRRIN Al R 8 (E DRe

B Rk

& 3NRIEIBAE

& RERSC RS BRI B

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

& OB SOFT %I i A1 R
AR

& b AZEARK

& 1667 H HigiT e 3

& TR A 2 HEE T R TR
m B

) SRS TN

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

220 BAHBATEE (USB)

*® 6 6 0 o

Fr RN T 77 &4 T USB 1 4% (12Mbit/s) i 7 45 TR USB FE 25 e 45 155 1) 2%
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EIREIAN

USB % H48MHz B B 32 i PN PLL 46

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 BAB NS 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%
SHMAMEIIRESG T, 2 BGPIOS| IR 557 sl E AN SE A, A IVO5| i S5 IR H; Bk
T EAERE DR 1T, KB ATE IGPIOS| JHIE A K LB §E /7 .

TR

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

*

® ¢ 6 6 0 0

N

* =

4

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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EIREAN

PR A7 152 B AL R Th e s

SRR TR T i A AN TR Sy, T AR AN AR, i 1 AU AR
SRThEE: (18 A ER A FH G A 2 2500 i 117 i B 25 17 28 2 A1)

GPIO BUENLH, BUENLHI VRS 10 BLE . HE— i LA BT 1 8UE (LOCK) R, #E T —IK
AL AT, FEANRE 5 o H A 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 AT e (T8, A R 15 1 L L ) M
I, R A
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EIREAN

2.23 B ER . (DAC)

Fr NEE R T B84 30 83 (DAC), ‘B A — N 124067 B0 N R HA s iy HE B e 4 2%, L P B Buffer 1 Hi Ji i .
DACTH] LLif i Vopak Vrersurrer{E NS H R

F TR

Py & Buffer(f i

A P A8/ 1210 f

1247 A5 AT AC B S 7o 00 5 B 0 5%
[F A B8 D g

A R P

A2 = AR

Y HFDMATfE

B AR A

2.24 BEAARRIE(TS)

i AR RS R AN RER RN AR L, SRR L.8V <Vppa< 3.6V [ R A& AR AE N AL RE
FIADC_INL7I N IEIE £, PR A JEs 1A o 40 1 0 B

2.25 BHRTLRB K HE H J6(CRC)

£ CRC32FICRC16INHE, HM TU AL I (CRC)THE F T2 MR U 8] 52 1 A4 il 2 T3 2T —CRCIHE &5 R .
TEARZ IR, FE T CRCIF AR, FH T 58 Uk £t A& sliAe4ids 1) — 2tk . /EEN/IEC 60335-1FRAEI T H 1,
B T — PRI NG AR BRI B, CRCTFSA ER G o] DU T SER T R 28 4, FR S EsEREE
AR BAZ AR AR I = A 2 2 0 T

FERFE

CRC16: SCHFZ I X+ X5+ X2+1

CRC32: TRFZ Wil X32 + X% + X234+ X2 + X16 4+ X124 X 4+ X104 X8+ X7+ X5+ X4+ X2+ X +1
CRC16 tH4 I E]: 14~ AHB 4 i HH(HCLK)

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

TEHTCARTHE A E W] B &

SCHF DMA B

2.26 HHL B EAE A N 5 2 (SAC)

PR SRR IR 515, SRR 22 M [ B 53002 B [ 58 T 0y PR s i S0 AN R 8 s R SEik Ikt , AR T 2
RPN L ONIETEI 1 ey

T AF SCRFRO SR IR

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

€& TDES % #f 2KEY F 3KEY =,
& ¥ CBC il ECB &=,
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BERRAK v "
W FF AES XERREE

& S7EF 128bit/192bit/256bit P K
¢ FF CBC. ECB. CTR f#z{
W SR SHA JuiB 5k
& S FF SHAL/SHA224/SHA256
W EF MD5 B
B R RRE % SML. SM4. SM7 kLA K SM3 i Sk

2.27 E—& & 755 (UID)

N32G432 Z 177 fit 4 B AN AN LR E— BE 46 72105, 5393 9662 A UID(Unique device 1D) 112847 )
UCID(Unique Customer ID), XN 75 547 A NAA A B ZR N R GG E S, eI s G BAEH
J RS, HARUEXTN32G432 R T — M il 2R (AT A 1 Dl #R2 e — 1, P LR AR P BN 13 4 mT
PLiE I CPUEITAG/SWDHE 32,  ASal #4584 .

UIDN96HL, JHH FHRMCN T 55 B RS, 1E9nS INAERT, Kb ME—An iR 5 A IR Bk AR SS &, o
— BEE AR IR INAAAE il o N 2 e . e T 0% B 22 4 ThRE Y Secure Bootloaderf2 /¥ »

UCID 12807, E5FE R TS e XL, EEEOH B MRAHRE .

2.28 HATHLITAGIER O (SWJI-DP)

WHRARMIISWI-DP#2 [, 256 TITAGH A AT 23z 1, n] DLSZE AR AT B2k e D B TAGH: D &
B, JTAGHIITMSFIITCKYE 54 I 5 SWDIOMISWCLKEL B 5] i, JTMSIH_E i — MR IS S B 5 H T4
JTAG-DPAISW-DPI] 4] #z
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EIREAN

3 5| e X AR
3.1 HEREE

3.1.1 LQFP32
Bl 3-1 N32G432 &5 LQFP32 5| o4
o
(@]
a
S
Lo
2 o5 28 8 3 8 %
> m o o o o o @ a
S I A
o 2 81 30 20 28 27 2 25
vDD[ ] 1 24 | ]PA14
PD14-OSC_IN[ | 2 23 [ ] pA13
PD15-0SC_OUT[ | 3 22 []pPA12
NRST[ | 4 21 [ ]prAL1
LQFP32
VDDA[ | 5 20 [ ]PA10
pAO[ | 6 19 [ ]PrA9
PAL[ ] 7 18 | | PA8
pA2[ ] 8 17 [ ]vbD
9 10 11 12 13 14 15 16
. J
HEERERERERERERE
s £ £ £ 5 2 82 ¢
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ERREA
3.1.2 LQFP48
A 3-2 N32G432 &3 LQFP48 5| B4+ 7i
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
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EIREIAN
3.1.3 LQFP64
& 3-3 N32G432 #51| LQFP64 5| IS5
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 T2 /13 ILELERIRIESES )
HiN NN NN
283328538858 2d83
a > g [ e I o M« WO T e s T o E E > g
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ERRAK
N
3.2 5% X
# 3-1 5| X
g) g § = % Fail-safe®
oL | FIaR (BAED = & T SRR A& TN RE
(odieodNed =1 o
o Q
1111 VDD S - - - -
TAMP1-RTC
-1212 PC13-TAMPER- RTC 1/10 TTa Yes TIML_CHIN RTC_OUT
EVENTOUT WKUP2
-131]3 PC14- OSC32_IN 1/10 TTa Yes - OSC32_IN
- 1414 PC15- OSC32_OUT 1/0 TTa Yes - 0SC32_0OUT
USART2_TX
25|56 PD14-OSC_IN 110 TTa No 12C2_SDA OSC_IN
TIM1 CH3N
USART2_RX
3(6]|6 PD15-0OSC_OUT 110 TTa No 12C2 SCL OSC_OuT
41717 NRST | - - - -
12C1_SCL
-1-18 PCO 110 TTa Yes LPTIM_IN1 ADC_IN11®
EVENTOUT
LPTIM_OUT
-1-19 PC1 110 TTa Yes 12C1_SDA ADC_IN126)
EVENTOUT
EVENTOUT
- - (6)
10 pPC2 110 TTa Yes LPTIM IN2 ADC _IN13
LPTIM_ETR
I — (6)
11 PC3 110 TTa Yes EVENTOUT ADC_IN14
- 18112 VSSA/VREF- S - - - -
51913 VDDA/VREF+ S - - - -
USART2_CTS
LPUART _RX
TIM2_CH1
TIMER2_ETR ADC_IN1®
6 (10|14 PAO 1/0 TTa Yes TIM5_CH1 WKUP1
TIM8_ETR TAMP2-RTC
SPI1_MISO
12S1_MCK
EVENTOUT
USART2_RTS
LPUART _TX
7 11|15 PAl 1/0 TTa Yes TIM5_CH2 ADC_IN26®
TIM2_CH2
EVENTOUT
USART2_TX
TIM5_CH3
8 (12|16 PA2 1/0 TTa Yes TIM2_CH3 ADC_IN3
12C2_SDA
EVENTOUT
USART2_RX
LPUART_RX
9 (13|17 PA3 110 TTa Yes TIM5_CH4 ADC_IN4®)
12C2_SCL
EVENTOUT
-1 -118 VSS S - - - -
-1 -119 VDD S - - - -
USART2_CK
LPUART_TX DAC_OUT
10(14|20 PA4 110 TTa No 12C1_SCL ADC_IN5®
SPI1_NSS
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LQFP32

LQFP48
LQFP64

5 (RALE)

FAo

110 £#@

Fail-safe®

XHF

HRThae®

A IETIRE

12S1_WS
USART1L_TX
EVENTOUT

11

15|21

PAS5

1/0

TTa

Yes

SPI1_SCK
12C1_SDA
12S1_CK
USART1_RX
EVENTOUT

ADC_IN6®

12

16|22

PAG

1/0

TTa

Yes

LPUART_CTS
SPI1_MISO
12S1_MCK
TIM8_BKIN
TIM3_CH1
TIM1_BKIN
EVENTOUT

ADC_IN7®

13

17|23

PAT

1/0

TTa

Yes

SPI1_MOSI
12S1_SD
TIM1_CHIN
TIM8_CHIN
TIM3_CH2
EVENTOUT

ADC_IN8®

PC4

1/0

TTa

Yes

LPUART_TX
12C1_SCL
EVENTOUT

ADC_IN15®

PC5

1/0

TTa

Yes

LPUART_RX
12C1_SDA
EVENTOUT

ADC_IN16®

14

18|26

PBO

1/0

TTa

Yes

TIM1_CH2N
TIM3_CH3
TIM8_CH2N
UART4_TX
EVENTOUT

ADC_IN9®

15

19|27

PB1

1/0

TTa

Yes

LPUART_RTS
TIM1_CH3N
TIM3_CH4
TIM8_CH3N
UART4_RX
EVENTOUT

ADC_IN10®

20|28

PB2

1/0

TTa

Yes

LPTIM_OUT
TIM9_ETR
EVENTOUT

21129

PB10

110

TTa

Yes

USART3_TX
LPUART TX
12C2_SCL
TIM2_CH3
EVENTOUT

22130

PB11

110

TTa

Yes

USART3_RX
LPUART RX
12C2_SDA
TIM2_CH4
EVENTOUT

16

23|31

VSS

24|32

VDD

25|33

PB12

110

TTa

Yes

SPI2_NSS
12S2_ WS
12C2_SMBA
USART3_CK
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LQFP32

ST (AR R s TR

FAo
110 £

LQFP48
LQFP64

TIM1_BKIN
LPUART_RTS
TIM9_CH1
EVENTOUT

SPI2_SCK
12S2_CK
USART3_CTS
12C2_SCL
LPUART_CTS
TIM1_CHIN
TIM9_CH2
EVENTOUT

26|34 PB13 110 TTa Yes

SPI2_MISO
1252_MCK
TIM1_CH2N
USART3_RTS
27|35 PB14 /0 | TTa Yes 12C2_SDA -
LPUART_RTS
TIM9_CH3
EVENTOUT
UART4_TX

UART4_RX
SPI12_MOSI
1252_SD
28|36 PB15 /0 | TTa Yes TIML GHEN -
TIM9_CH4

EVENTOUT

SPI2_NSS
12S2_WS
- |37 PC6 /0 | TTa Yes TIM8_CH1 -
TIM3_CH1
EVENTOUT

SPI2_SCK
12S2_CK
- |38 PC7 /o | TTa Yes TIM3_CH2 -
TIM8_CH2
EVENTOUT

SPI2_MISO
1252_MCK
- 130 PC8 110 TTa Yes TIM8_CH3 -

TIM3_CH3

SPI2_MOSI
12S2_SD
- 40 PC9 110 | TTa Yes TIM3_CH4 -
TIM8_CH4
EVENTOUT

USARTL_CK
12C2_SMBA
TIM1_CH1
12C2_SDA WKUPO
SPI1_NSS TAMP3-RTC
12S1_ WS
MCO
EVENTOUT

2941 PA8 1/10 TTa Yes

USARTL_TX
12C2_SCL
30|42 PA9 /0 | TTa Yes TIML Chz -

EVENTOUT

USART1 RX
31|43 PA10 1/10 TTa Yes 12C2 SDA -
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LQFP32

LQFP48
LQFP64

5 (RALE)

FAo

110 £#@

Fail-safe®

XHF

HRThae®

A IETIRE

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
EVENTOUT

USB_DM

22

33|45

PA12

1/0

TTa

No

USARTL_RTS
SP12_MOSI
12S2_SD
CAN_TX
TIM1_ETR
EVENTOUT

USB_DP

23

34|46

PA13

1/0

TTa

Yes

SWDIO-JTMS
SPI12_NSS
12S2_WS
EVENTOUT

35|47

VSS

36|48

VDD

24

PAl4

1/0

TTa

Yes

SWCLK-JTCK
USART2_CK
12C1_SDA

25

38|50

PA15

1/0

TTa

Yes

JTDI
USART2_CTS
12C1_SCL
SPI2_NSS
12S2_ WS
TIM2_CH1
TIM2_ETR
EVENTOUT

PC10

110

TTa

Yes

USART3_TX
UART4_TX
LPUART_TX
EVENTOUT

PC11

110

TTa

Yes

USART3_RX
UART4_RX
LPUART_RX
EVENTOUT

PC12

110

TTa

Yes

USART3_CK
UARTS_TX
EVENTOUT

PD2

1/0

TTa

Yes

TIM3_ETR
UARTS_RX
LPUART_RTS
EVENTOUT

26

39|55

PB3

1/0

TTa

Yes

USART2_RTS
SPI1_SCK
12S1_CK
TIM2_CH2
JTDO-SWO
EVENTOUT

27

4056

PB4

1/0

TTa

Yes

USART2_TX
SPI1_MISO
1251_MCK

ARt H R AR Nations Technologies Inc.
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36/74

ERER
§ § § S i?‘ Fail-safe®
i fi}i SN (AR B % LR HATR AT A
[edledied K o
e £
TIM3_CH1
UART5_TX
EVENTOUT
NJTRST
USART2_RX
12C1_SMBA
SPI1_MOSI
12S1_SD
28(41|57 PB5 110 TTa Yes TIM3 CH2 -
UART5_RX
LPTIM_IN1
EVENTOUT
USART1 TX
LPUART_TX
12C1_SCL
SPI1_NSS
1251 WS
29(42|58 PB6 110 TTa Yes TIM1_CH2N
TIM4_CH1
SP12_SCK
1252_CK
LPTIM_ETR
EVENTOUT
USART1_RX
LPUART_RX
12C1_SDA
30(43(59 PB7 110 TTa Yes TIM4_CH2 -
EVENTOUT
LPTIM_IN2
PVD_IN
31(44|60 BOOT0/PDO 1/10 TTa Yes -
12C1_SCL
CAN_RX
TIM4_CH3
- 145|161 PB8 110 TTa Yes USARTL TX
UART5_TX
EVENTOUT
12C1_SDA
CAN_TX
- 4662 PB9 1/0 TTa Yes TIM4_CH4
UART5_RX
EVENTOUT
32(47(63 VSS S - - - -
- |48|64 VDD S - - - -
1. 1= #A, O= %M, S= HI,
2. TTa: 3.3V47/#10.
3. BRI IEERENE 1 H AT B BN T (TR A B2 B TS HU T, 105 B i 2 AN32GA32XX F Y ) AT I 1 5AI0
BRI R EE .
4. Fail-safe #5258 /G HIRIIART, 710 LW EHT, LA G THEASH, Ml G R LG —E Bk, TR
TIPS
5. X/MHTADC @ Ky i, R AR % 5.14 MSPS (12Bit)
6. WA ADC WHE MG, THFRAKAE# 423 MSPS (12Bit)
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EIREIAN

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

TR RGN J7 AR h U DB SR G VPl BT 07 AT 2 GBI MR, A4 2 BT
%E;@%ﬁﬁﬁ%%%iJ%¢ﬁ%ﬁ@%ﬁﬁﬁ$%ﬁﬁvWﬁ%ﬁﬁﬁﬁﬁzﬁﬁﬁ@ﬁﬁﬂ%ﬁﬁ)
4.12 SAHE
BRARRS IV, SR R FE T Ta=25THIVDp=3.3V(2.0V < Vpp < 3.3VHLETE ). XL RAMR, 1L
TP HB8HE S
4.1.3 R 2%
BRAEFEDIBENT, XL gt R AR T, SUH T iR
4.1.4 HBHE
5B 2 M0 B S P i 4- 17

B 4-1 51 I SR A

l—@ MCU PIN
C=30pFI

4.1.5 5| i\ B E
511 6 N PR FR A 77 5 A A2

37/74 ARt H R AR Nations Technologies Inc.
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ERRAR
A 4-2 5l R
MCU PIN
4.1.6 BEETR
K 4-3 it
Backup circuit
(32KHz OSC, RTC wakeup

circuit, Backup register)
VDD i' —————————————————— 1
T |
VDD1/2/-++ Voltage ' !
Regulator : I
|
|
1/ Output 0 Core circuit i

-t Iy ..
100 nF wmmm  General 1/0 3| Logic (CI.DU’.?'gléal :
+4.7uF Port Input | afcircuit creatant |
Va > S memory) |
l
| |
Vss1/2/-+- X |
. - !
= o |

Vooa VDDA
Vrer
™ Analog Peripherals
];olnlliz — VREF+ (ADCs
. B VREF- DACs)
—— -
100 nF + 14yF
1 VssA |

TERE: PR g ST i 157 -

38/74 ARt H R AR Nations Technologies Inc.
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B 4-4 HLILIHFEDI BT 5

4.2 xR RBUEE

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

41 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 R (Voo, Vooa) FlHE(Vss, Vssa) 5| I TG 26 R RIS Se ViV A I A L R 4t b
2. VinAREE HEORE, iR S T R4-2,
R 4-2 R
ine) #R BRKRED L: ¥4
Ivoo 223 Voo/V ooa HLIE 2R 16 HL IR (HE R FRLR) @ @) 200
lvss 20 Vss i ZE 1 5 B IR (U H R @) 200
e FERE ORI il 51 B L 1) i e VEE P IR 12 A
TR NOR ) 51 L i e P iAd -12
NRST 5| JIIVE A HLL -5/0
linueing @ = N
HoAth 5] BN B IR 45

1. A RIEIE(Vop, Vooa)MHL(Vss, Vssa) 5l IAZUGZER RIS ARV K St R 5t L

2. 1INJ (PIND AREMSHMIR, BIREVINARS K KE. mRARERIEVINAEE K KE, EZRRINI (PIN) B4+
HRBR G A I g KME . 24VIN>VDDE, HIEREANRER: 2 VINVSS B, HRFEENER. NI (PIN)A RN
HiKME . HERESHEEKL-L

3. RIEWEAHGE TSR . 2543197,
4. RABKHR, FVFVoolk K 40.1Voo.

R 4-3 R
e R fE BAr
Tsto it A7 Vi -40 ~ + 125 C
T BRI - <
39/74 ARt H R AR Nations Technologies Inc.
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EIREAN

4.3 THeskAMt
43.1 BRHTAEFMS

R 4-4 BRI TS
=) 2% %A R/ME BARE LA
frcLk N B AHBIR a5 % - 0 108
fecLka PN &BAPB LIS B4 % - 0 27 MHz
frcLkz P B APB2IR £ i y 0 54
Vob FrifE TAE H R - 1.8 3.6 \%
Vopa RS 7> TAF L WA EVop® A H 1.8 3.6 \
Ta IR (RS AR5 7) -40 105 °C
T 25 P Y JE BRRAT -40 125 °C

1. EUUE AR R B IR Voo M Vopaflt B, 7E L EATIE EEHIE], VooMIVopaZ [B]H: % fo A 300mV H 25

4.3.2 b A R I TAR R A
TR BRI RA-4F] L U FRTRE F A L

R 4-5 b Fa A L B PR AR SR A
&5 e 21 %AF B®/ME BRME BAfr
Voo b % FAL IR FL R O 2l VoD 20 o
tvop ps/V
Voo I Fid R LR R M Voo B 210 80 0

4.3.3 PR BRI R PR AR AR
R 0 SRR AR A48 EUFR B F AV oo (e AR RIS 1.

R 4-6 PR S AL AR AR BRI

5 ¥ 1 B/ME HAE BKE Bfr
PVDO_rising 2.1 2.15 2.2 Vv

PVDO_falling 2 2.05 2.1 \%

PVD1_rising 2.25 2.3 2.35 \Y;

PVD1_falling 2.15 2.2 2.25 \Y;

PVD2_rising 24 2.45 2.5 \Y;

PVD2_falling 2.3 2.35 2.4 \%

Vo ﬂ%&% A T2 PVD3_risir-19 2.55 2.6 2.65 \Y;
B SP  E PVD3_falling 2.45 2.5 2.55 \Y;
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
Veor PORO 1.6 1.64 1.68 \Y;
VDD R HI/ L PDRO 1.58 1.62 1.66 \Y;

40/74 R AR5 PR 2> 7] Nations Technologies Inc.
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EREIR
s 2 %44 B/ME WRE BKE B:<X 74
HATIE POR1 2.05 2.1 2.15 v
PDR1 1.95 2 2.05 \Y/
POR2 2.25 2.3 2.35 \Y/
PDR2 2.15 2.2 2.25 \Y/
POR3 2.55 2.6 2.65 \Y/
PDR3 2.45 2.5 2.55 \Y/
POR4 2.85 2.9 2.95 \Y/
PDR4 2.75 2.8 2.85 \Y/
Trstrempo® | A FRREEA [H] - 0.15 ms
1. BEWRIE, AEA IR,
434 HESEHE
FRAG I SEOR KRR A-45 PR EEE T FVop it LR RIS H
R4THNESEHE
Fia=s e 20 %M B/ME HRE BAE E:<X VA
VReFINT WESEZHE -40°C<Ta<+105°C 1.16 1.20 1.26 \%
M N E S IR R,
TS_vrefint(l) ADCII R RE il 5.1 100 us

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

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,
AAihs M A AT T W RTEFE I A, R AAEPAT — 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 A BRI BRI s T

SAEO

VppBEkVss(TG 11 %K) »

we BH %A freLk i:Niva
VDD=3.3V, Ta=105°C
Iop® ShERRT Bl (SRR 108MHz 13 mA
41 /74 ARt H R AR Nations Technologies Inc.
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EREAK
HHMK 72MHz 9.5
AT 36MHz 6.4
I&THR T
o 108MH 9.6
WBESIBIE | Shapneh, KM oy £y
i 36MHz 5.2
PR &N, ffRERT 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 EEARARN T IS BY IR TE #E
HAEO
#5 ¥ %M freLk LA
Vop = 3.3V, Ta=105°C
N N 108MHz 8.9
AR, Eﬁbﬁﬁﬁ M s
REEAR A 20T e 36MH 5.2
2 P T Z .
oo T — 108MHz 57 A
HNERIN Bl ‘%lﬂﬁﬁﬁ 72MHz 50
Sk
36MHz 4.0
PRI, fEREFTA 64MHz 4.2
BEARAE R S 32MHz 2.5
1op® . mA
WIBERNI R | pyasmbel, CHpTE 64MHz 2.2
AN 32MHz 16
1. HZEE TG ROE, A4,
2. fERang0fEF (MR=1.1V) , fucik > SMHzHf {FifEPLL
3. fERanglfEF (MR=1.0V) , fucik> 8MHzH i fEPLL.
4.3.5.2 BAVBIRIHFE
MCUAL T ik A4
B A MIOG] AR T AL, R — ST E—VopBiVss(L 71 %) -
B A SMRERAE T OCHPIRES,  BRAERR UL .
W RAEAFAE 2R I U 0] B 8] 8 21 BT e 1847 1) e PRI (0~32MHz I N0 S545 i, 32~64MHz I 14~ 45
R, 64MHZz~96 MHz 245515 5 1, 96MHz~108MHzH 434445 & 1) -
B REREAIVoo i B HL R SRR 51 TR 4-4.
B RS IIEET A (s XS EOLIE W B I B AR 2 IR B) . 247 8 Ah T : fecLki=fucLk/4,

frcLko=frcLk/2, fapccLk=fhcik/4 -

R 4-10 BT T KSR RN BIEAEARHEMARRES BT

5 BH X4 f ABED By
i = ) HotK WRFTAAE | RMFEAMR
o EATRE AR . 108MHz 115 8.4
loo S L7 SRR e 72MHz 8.4 6.3 mA
42 /74 ARt H R AR Nations Technologies Inc.
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ERRA
RAVEO
1 B At fheux SEREFTASME | KPS i
36MHz 5.3 4.3
oo | IEATBERFIEE ) sy gzm:i 22 Z’; mA
1. R SRAETA=25C. Vop=3.3VIIREF],
2. fERang0HHX T (MR=1.1V) , %fucik > SMHzIf {FHEPLL .
3. FRanglBE: N (MR=1.0V) , ficik > 8MHzIHHifEPLL.
% 4-11 REIRAES T 0 SU TR
RAVEO N
s o H e e | cmptne |
. i 108MHz 7.8 4.7
Ipp® @HEEQ%W’\ AN 72MHz 6.0 3.9 mA
36MHz 4.1 3.0
oo | TR | e T s ™

1. BAYERTETA=25C. Voo=3.3VH X33,

2. HADCIHJa BT &3 H10.2mA(LMSPS) i b EL It T FE o 75 N H B, 135 7 B i A A 72 T 5 ADC (13 EADC_CTRL2.0ONAL)
A S8

3. fERang0EX T (MR=1.1V) , ificik > SMHzR i fEPLL.
4,  fERangli&EA T~ (MR=1.0V) , Hfucik > BMHzEF i FEPLL .

4.3.5.3 [RDIFEBR A AR ALIHFE
pEatt 2 P P
W A VOS5 AR TA AL, FFEER RS T E-VopBiVes(L713K).
m A RSN T OGRS, BRARARI U .
£ 4-12 BEURAFILER T AR

M AEO
s 2% At Voo =33V | Vop=33v| L
Ta=25°C | Ta=105°C
oo srope |17 DLAEA2 (STOP2) R STHEMRIERT B0/, RTCIZAT, SRAM2{R 60 270
- (1 fE 8 FLR R, FTBVOWREMREE, MArE %A
fICTH P ERCHR % A AU T 1T 5 2.60 7.60
pA
oo STANDEY LI (STANDBY )| G P #RCHR 3% 28 7T I, BS7 & 156 250 250
- AR L Eil ' '
{38 P EBRCHR 3% % FI BN & T 5% 1 940 2 3
IR A5 FIRTC K [ ' :
1. HZGEAHERMGIE, AR TR,
43 /74 E R AR H R AR Nations Technologies Inc.
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4.3.6 AR IR E P
4.3.6.1 SR EE R 4P IR (HSE)

TRPE RS EBOR A —A Ed B SN BRI, PRI R F R R A A R 4- 4R SR A
2R 4-13 WS R P I BioRp By pass BEX)

www.nationstech.com

"5 ¥ %14 B/ME HAUE BAE Wi
fuse et | P AMERES Bh A2 M 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. HBHEE, REAF IR,
4-5 M R B SR R AE TR B
Vhsen 90% AR )
Vhsee  10% S
t
trnse) tiHse) twHse) twHse)
THSE
Thse_ext J_o‘sc IN <1> h
external clock source -
Eplpliph LI-I =
4.3.6.2 M ERAERIE B &R (LSE)
R AE H BRI S BRI B AN B IR IS, AR AL R R AR A R 44 A .
R 4-14 RSN P i iR (Bypass )

"5 ¥ A /ME HRME BXE B
fLse ext FH P AN e g2 () 0 32.768 1000 KHz
Visen OSC32_INit N\ 51 e HL 1 HL 0.7 Voo Voo v
ViseL OSC32_INFi A 51 AMIC - i Vss 200 mV
tw
t . OSC32_INE B A iR ] 450

W(LSE) ns
tr
t - 0SC32_IN_bF+ak T B f s 1)@ 50
f(LSE)
DuCyqsgy | Mzt 30 - 70 %
I OSC32_INfit N s Hi Vss< Vin < Vop H LA
44 /74 ARt H R AR Nations Technologies Inc.
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Visen  90%
VLSEL 10% N J .
t
tiLsey—™ — trLse) >itw(LsE) > tw(Lse)
TLSE
I
fiseext | 0OSC32_IN
external clock source
I =

15 PR — A R A P R R 82 A R A e
{7 FED B  (HISE) FT R I — A 4~32M Mz W 7 4 W SO 5 3 2 o Ao BT Hh 1 £ 8 2
ST T 2 b1 O SR S TE S0, A AR VAR B 4 B ZEREF T, R U A A
JRTTHEH S R S0 I, AR NG R ORI (ORI T 56 @ PR IR IO SN S R .
. REIEAR), EVDRIIRO A )T (335 AR 0 5 PR B A R A O A U TE VB )

2 4-15 HSE 4~32MHz $R 3% 8451406

Zhine) ] %1 BAME | MABE | BKME AL
fosc_in A IES) 4 8 32 MHz
Rr St FL R 160 KQ
. N Vob = 3.3V, VIN = Vss 15 A
12 HSE3Xzh HLit 30 pFﬁlﬁ . m
Om PR 7 5 5 JE 3 - 10 mA/V
tsuse)® | JE BHETE] (8M R 1A) Voo Fa5E 1 3 ms
1 RIS IRHE S Hh AR B IR A R E R 45 o
2. HEITHRIE, ATEA=HR.
3. tsumse) B BNINIA], A MWERAEREHSETF AR I, B 245 3IFE IBMHZIR % X BUN ] o 3X AN HUH 2 E — PR e i1
PRas EIEARF], TR AE DA A 3 AN [F) T AR ALK
Bl 4-7 {1/ 8MHz S s 2 A
Resonator with
integrated capacitor
CLI(Z)
[——p———— L OSC_IN fuse
I T L _{b_’
l J- ) 8 MHz R Gain
I T Resonstor control
|
= ~ -c::@)— T R® 0SC_OUT
1. Rext#U{E B SR RRHERE . BBUE AR5 645
45/74 ARt H R AR Nations Technologies Inc.

ikl FEIITE L X B X ERE 109 5 ERIEARKE
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ERRAR
2. XTCuMCr, BUMEHMRFMENFIAS, HERFEMGERNBASIEIRS . @HCuMCLATHFRNSE. Sk
T P O R A SEUE NCUMCLM BRI A4 . IEFECLMCLE, [R5 EPCBAIMCUS| I 2 .

A5 — A e A M BV R 3% = A R E A SR
IR ARSI B (LSE) mT AE B —A32.768KHz 1) i 4%/ M) B VR A A4 B IR s 2 P2 AR o AT gy 4B B2
FT 416702 H (S ANE TRt IE SR E RSS2 S R . FERI R, W IRES AR A
DR AT e HbEE IR A8 IO 51, DAV Nt 2R RN B RS B I ] o A 0 SR AR TR 2R P E A S 3 (iR
B, HES), EEWHANPAT . (X EIREBN0 AR B2 A 138 5 Ui i eI 5 1R)
JERG: X FCufCLa, X G/ E BN BN 7, HIREFF G BRI B i Ay . W HCuAC ARG
FHFZE . e A 08 7 LAC L FIC Lo G 4B T2 25 HY 57 3 L 259 24
DI#HACLH F Uil %: CL=Cu xCl2/ (Cuu+ Cr2) + Csrays HHCstray 42 5/ [T H 725 FPCB # 2P CB 5 1
HIZ
. R T — A A CL=6pFI B IR 83 I H.Csray=2pF, N|CL1=C2=8pF.

F 4-16 LSE R % 245 (fLse=32.768kHz)D@®) ()

5 ¥ &1 B/ME BAE BKRE HBhr
Re 2t L BE - 5 - MQ
Om PG w185 - 15 - HA/V

tsuese)® | JB B (A VopseFa e 1 - 2 - s

1 WBehRE, AR .
2. EZRARKIE TS HEI .

3. tsuaseZ I ENIF(A], B MERAFERELSETT 4RI &, B E1F 2R E 1132.768KHZHIR 33X BUN i) o X M EUEZAE — MRAERT i
MRS LI ERAT R, T AE DR A 3 7R A R TR AR AU

4,  ESFELSEMRIRILTIEE .
5. ARIEZY TERE, SR TIER, M EA R,
& 4-8 {# ] 32.768KHz ik iy 8 B4 R

MCU

Low-power
Control Amp

IN ouT

1
LT

1
LT

{0

Xtal

- Cu

i}
—

4.3.7 BRI PR
e R L 2 R B R FEE A L HRL PR 25 2 -4 2R LR A 5
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EREA
4.3.7.1 ZHENE(MSI)RCIRZ 2%

R 4-17 MSI RG240

s S %A B/ME HRAE BRAHE | B
Range 0 - 100 - KHz
Range 1 - 200 - KHz
Range 2 TR MS) 5%, 7 Vop= — 29 L
fwmsi Range 3 3.3V il Ta= 27 T I 52k - 800 - KHz
Range 4 - 1 - MHz
Range 5 - 2 - MHz
Range 6 3.96 4 4.04 MHz
H%@4M
MS 3555 2 BB TRmotoBs e | ametn | | %
Atemp (MSI) @ .
R Ta= -40 to 105 T . 12%@4M . %
A 3%@100k 0
Avoo(MSH) @ |v|§| PP R RIER Range 0, V=1.8Vpp & 3.6V - 05/-15 - %
#id Voo (%4 3V) Range 6, V= 1.8Vop % 3.6V - 05/-5 - %
Range 0 /100k - 20 - us
Range 1 /200k - 12 - us
Range 2 /400k - 8 - us
tsu(MSI)®@ MSI #iz % a5 EC PRI A] Range 3 /800k - 6 - us
Range 4 /1M - 10 - us
Range 5 /2M - 7 - us
Range 6 /4M - 6 - us
Range 0 /100k - 1.0 - UA
Range 1 /200k - 1.2 - UA
Range 2 /400k - 1.8 - UA
Ioo(MSI) @ | MSI $E% 22248 Range 3 /800k - 3.2 - uA
Range 4 /1M - 6 - UA
Range 5 /2M - 9 - UA
Range 6 /4M - 16 - UA

1. VDD=3.3V,TA=-40~105C, BIEBHUM.
2. IXAMWZEVEHERAR Y AR 1R 2 .
3. HRIHRIE, A4,
4.3.7.2 FIEATB(HS)RCIR G 2%
R 4-18 HSI IR B4 HEO@

5 S8 A wAME | HABME | BKME | B4
fusi S Vop=3.3V, Ta=25°C, k)5 15.843) 16® 16.16® MHz
Vop=3.3V, Ta =-40~105°C, 25 25
i 2 : -
e nn Vpp=3.3V, Ta =-10~85°C,
ACChsi | HSHR% #% HIREFE ;E,Dz@ A -1.5@ - 1.0 %
VEY iR A
Vbp=3.3V, Ta=0~70°C
; . ' ’ _1.24) _ (4)
LA 1.2 07
tsumsy | HSHR 4% 5 B [A] - 0 - 50 us
.. - 806 1000
loogsy | HSHRZ AR Th#E - LA
- 1354 1604
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ERREAK
Vob = 3.3V, Ta=-40~105C, [&IE4:TIVLE.
B RAE, AEAEP R .
ZidReflow/G SRS G, & NEBHELN+1.6%.
38 FH T FAR B FAR DL R AR A
. S TR RIS

4.3.7.3 LEAN T (LS)RCHIRE 2

s W N e

R 4-19 LS| R 8845 )

www.nationstech.com

#s e 20 A B/ ME WAME | BKRE BAr
25°CK:H#E, Vop =3.3V 38 40 42 KHz
fisi® | Hi A Voo =18V 1036V
Ta=-40 ~ 105 °C 30 40 60 KHz
tsuwsn@ | LSIHR 4% J5 s TE] 40 80 us
loowsy® | LSRR 28 Tt 0.12 HA

1. Vop=3.3V, Ta=-40~105C, FRIEHFHIULHA .
2. WIEAHRIE, AREA .

4.3.8 MR ThFEAR X e R 1 B ]

TRA-2051 1 (A eI (8] 52 7 —SBMHZKIHSI RCHR ¥ % (1 M i B A5 21 o Mo JR T 66 Y 87 PR b 446 224 T )

PR E -

B STOP2uSTANDBY#E=: I BiiERRCHRE &

W SLEEPHEZU: I e ik N\ B R ASE I 456 FH 0 st e

FITA (T 150 2 A8 P PR 52 T B R ol Pl T 7 5 3R 4-4 10 2 I A5 31

R 4-20 K ThFEAR = 0 R EEHT [A)

] S WRIE 1:KivA
twusLeep() M\ SLEEP## 7 M fiE 10 HCLK®
twusLeep(®) M Low-Power SLEEP 5 21 i 10 HCLK®
twuLprUN(®) M Low-Power RUNAE =\ 1 g 55 us@
twusTor2() M STOP 245 2 i fig 12

us
twusToBY () MSTANDBY #5: 7 i il 50
1. MG (] I R AR RE S T AR 2 P R R — 23R 2
2. MSI=4MHzR} A3 M EERT (7] . WRMSITEHAARY A7, MR B[R] 238 0.
4.3.9 PLLAE
RA-215 H () S0 A5 B A 55 18 R AL L H TR 157 A R 4-4 1) 25 A 45 21
# 4-21 PLL $i8:
e
i B BAME | mmE | gokme | P
; PLL PFD¥i AR £ 4 8 32 MHz
P L L s e 40 50 60 %
forour | PLL HHHf£@ 32 108 MHz
tLock PLL Ready #87~15 &% Hi A R 150 us
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EIREA
Jitter RMS cycle-to-cycle jitter @108MHz®) 6 ps
Ipll Operating Current of PLL @108MHz VVCO frequency. () 448 UA
1 HGE S RIE, AEE P Ilk.
2. WEERAAIEMNICE /8 AMRIEPLLE AR SR 15 oL _ourih T RVFIEHIA .
3. WIBHRIE, AL IR
4.3.10 FLASHT-fi 284
BRARREA U, TR E S HORAETA = -40~105C 133
R 4-22 NI ATAE 3451
Cige) S5 A BAMED | #AEO | RAEO) B
tprog 32 [P ZmFE R (7] Ta=-40~105°C - 100 s
terase | VLK) BRI [H] Ta=-40~105°C 2 20 ms
tve B BRI ] Ta=-40~105°C . 100 ms
B, fueLk = 108MHz,
3/MEERE I, Voo = 3.3V ) ) 342 mA
B, fucik = 108MHz, i 65
Ibp AL E LA Vop = 3.3V ' mA
BEEFEAR R, fuck = 108MHz, ) 45
Vop = 3.3V ' mA
f /7 IEREA, Voo = 3.3-3.6V - 0.035 uA
Vprog | ZmAEHE 1.8 - 36 vV
1 it RE, AEE IR,
R 4-23 [Nl A o AR (R AR
e ZH F1F B/ME® BApL
Nenp Bk 5w | Ta=-40~105TRLLNT) 100 Kcycle
tReT Kl PRAT IR Ta=85°C 20 Years

1 HZGEWEEERAE, AEE I,

4.3.11 Za5%F B KAE (RS U M)
HET SARE MR ESD, LU, {3 F R e I 73, bt 4T R R I A v 5 5 Pl A R P 7 T 1

PERE .

B LB L (ESD)
B B SRR (— A IE A Bk R i T B — Fb b 5 — A 7 B Bk ) e n 1 BT R b BT SRR, N5 A B

HJR S I (3x (n+1) ANHEIESIED H k. AMRFF A MIL-STD-883K Method 3015.9/ ESDA/JEDEC JS -002-201845

e
2 4-24 ESD 455 KME
75 2 X4 =il BAMEW B

R Ta=+25 T,

Vesoiem) | i i R (A P ALY 14 MIL-STD-883K Method 3015.9 2 4000

Y,

\ N Ta=+25 T,

Veso(com | i IR (75 L 4L RY) # 5 ESDA/JEDEC JS -002-2018 I 1000
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ERRAR
1. HEAWEEEROE, AEA R,

oy

NT VHERRBEERE, TR BRSNS T2 EAMRFR S AR B A
mCNEANEIES A, RALEE MR L

B ERENME AT E /OS] A BN HLA .

AR A JEDECTSEAE ik FL B AR bR

£ 4-25 S GURME
s 2 %4 KA
Ta® = +85 T, 54 JEDECTSE i
LU [ESiRiES po” I KA
Ta®@ =+25 T, £74IEDECT78E

1 @ TR LS AR
2. EMTFRRCZ AT

4.3.12 1/O¥%i D4
TSN
AR, R 0 ) SO B A4 IR R . A FIOM T # A 3 CMOSRITTL.

£ 4-26 1/0 A4

#5 e 20 %M B/ME WEE |BRKXE | B

Vi LN (IR =N TTL Vss 0.8

ViH N 15 HEP FE 2 Vobp v

\ IR T LU CMOSH Vss 0.35Vop

ﬂ
ViH L PN A " 0.65Vop Vb
Vhys it R i % P R IR D ) 100 - mvV
o . . Vop =3.3V/2.5V 0.2
Vhys it 25 f R B e TR IR D ©) \Y,
Vpp =1.8V 0.1Vop

. Vop = Maximum
Y R IR (@) N -
likg NI IR Voo = 058 Veap = Voo 1 +1 HA

Voo=0, Vpap =3.63V

likg fail-safe IR RO 29 -1 +1 pA
VDD <Vpap

Vop = 3.3V, Vin = Vss 75 220

Reu EENuE A N Vop =25V, Vin = Vss 95 310 KQ
Vop = 1.8V, VIN = Vss 135 500
Vop = 3.3V, Vin=Vbp 75 235

Rep EERE A2y ER ) Vop = 2.5V, Vin = Vbp 85 315 KQ
Vobp = 1.8V, Vin = Vbp 120 495

Cio /O3] I HL 75 - - 5 - pF

3. MEERHMR ST OCHCPRB AT . HIZRG PRAGSE RORIE, AFEA K.
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URRAEAR SR 5] I B re AL, DR LR Pl RE e T B K E

AR Ffail-safeIGPIOfUFEPD14. PD15. PAll. PA12. PA4. PB2.

& TR SRR CL G B R

4
5
6.  _LRCATR R AR A IF R IPMOS/NMOS SEHI .
7
8

3 FHF-FRR 2 A AR A
FrE 1O I # A CMOSHITTLH A (MR E), ENIRHESRE T 280 FICMOS L2 TTLS4L:

(] Xj“]:V|H:

-W VDD S T[1.8V~3.08V]; i FICMOSEFEEASTTL.
-WIR VDDA [3.08V~3.60V]; 1 FHTTLARE(HA ECMOS.

® XITVIL:

IR VDDZ A T[1.8V~2.28V]; i FHTTLAFPE(H 5 CMOS.
-WIRVDDs2E A T[2.28V~3.60V]; i FHCMOSHHEHA EZTTL.

i H 3R 3 ELIR

GPIO(iE FH A\ My Hi oty 1) AT DA e sl H 22 3k +/-12mA LT

S HEE

www.nationstech.com

BRAERF A IH, 224-28%1 H 2 0 M8 F A B3R FE AN Voo i HE FEL R 77 & K 4-41 5 E B A5 3. BT 11/0%
H#fE HACMOSHITTLH .

£ 4-27 10 FHIRFEE 4R PE

. lon®, lo.®, lon®, lo.®, lon®, lo.®, .
Drive class
v Vpp=3.3V Vpp=3.3V Vop=2.5V Vor=25V | Voo=1.8V | Voo=1gv | Ak
2 2 2 -15 15 -1.2 1.2 mA
4 -4 4 -3 3 2.5 25 mA
8 -8 8 -7 7 5 5 mA
12 -12 12 11 11 75 75 mA
1. B&THRE, AEAFE AR,
R 4-28 Hy! ri R
i sH %4 B/ME BAME | B
Vop =33V,
1o.®=2mA, 4mA, 8mA, and 12mA Vss 0.4
Vop=25V, v 0.4
Vo, ® B L A L F loL®= 1.5mA, 3mA, 7mA, and 11mA s '
ot Voo =18V,
1o.®=1.2mA, 2.5mA,5mA, and Vss 0.2 *Vop
7.5mA
Vop =33V, \Y
Ioh®= -2mA, -4mA, -8mA, and -12mA 24 Voo
Vop=25V,
T lon®=-1.5mA, -3mA, -7mA, and - 2 Vob
VOH(Z) iﬁu H:ll I=1] EEA:I: 11mA
Vopb=18V,
lon®=-1.2mA, -2.5mA, -5mA, and — 0.8 * Voo Voo
7.5mA

1o W MR B ol AR 2 A e 4-2 PP R O 4 08 B KU AR, TRJ IR Lo ff i AP 1O RAVRII 22 A1l D) AN RE L Dvss o
2. U R HR Lo I AR £5 AR AR A-2 1 4 Y B A R K BIUEAEL, [N o PR A (P A /ORI 25 i D) AS B L Tvop
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3. KbrEEiRE IR 4-27.

N Fi H AU

i N R H AZURURS PR A S ORI AE B 4-9 158 4-2945 H
BRARREA U, 2R4-2951 Y (1 ZHOR A FH A SR FE A i IR 7T 5 R 441 26 AF DI A5 3

www.nationstech.com

£ 4-29 N H R RO
GPIOx_DS.DSy[1:0
WE Y] #s E 21 %M B/ ME BAE BAr
CL =5pF, Voo = 3.3V - 75
fmax(lo)out S ONGIESD) CL =5pF, Vbp = 2.5V - 50 MHz
CL = 5pF, Voo = 1.8V ; 30
CL = 5pF, Vop = 3.3V - 3.66
i HH ZiE S :
00 tiojout iiﬁiaﬁg CL =5pF, Vopo = 2.5V - 472 ns
(2mA) (Ato pad) CL = 5pF, Voo = 1.8V - 7.12
CL =50fF, Vpp = 2.97V,
. S N ZERS Voop = 0.81V ) 12 ns
(o (pad to Y) Input characteristics at 1.8V '
and 2.5V are derated
CL = 10pF, Vop = 3.3V 90
fmax(IO)out S ONGIESD) CvL = 10pF, Vop = 2.5V - 60 MHz
CL = 10pF, Voo = L8V 40
CL = 10pF, Voo = 3.3V 3.5
oA S 1
10 taoyout iiﬁﬁaﬁj C.L = 10pF, Vop = 2.5V - 4.5
(4mA) (A o pad) C. = 10pF, Voo = 1.8V 6.74
CL =50fF, Vop = 2.97V, ns
o i N SERS Voop = 0.81V i 19
oy (pad to Y) Input characteristics at 1.8V '
and 2.5V are derated
CL = 20pF, Vop = 3.3V 75
fmax(10)out ISP D) C. = 20pF, Vpp = 2.5V - 50 MHz
CL = 20pF, Vop = 1.8V 30
CL = 20pF, Vop = 3.3V 3.42
-/ E = 1
01 taopu iitt'jug CL = 20pF, Voo = 2.5V - 4.73
(8mA) (A to pad) CL = 20pF, Voo = 1.8V 6.53
CL =50fF, Vop = 2.97V, ns
troy: B N SE I Voop = 0.81V i 12
1oy (pad to Y) Input characteristics at 1.8V '
and 2.5V are derated
CL = 30pF, Vop = 3.3V - 75
fmaxioyout SN EL Cv = 30pF, Vop = 2.5V - 50 MHz
CL = 30pF, Vop = 1.8V - 30
CL = 30pF, Vob = 3.3V - 3.34
11 i H SE I
t = =2. - .
(12mA) (10)out (A to pad) CL =3pF, Vbp = 2.5V 4.26
CL =3pF, Voo =1.8V - 6.34 ns
CL =50fF, Vpp = 2.97V,
e i N E R Voop = 0.81V i 19
(1oyn (pad to Y) Input characteristics at 1.8V '
and 2.5V are derated

1. 1/Ou F B3N EE 71 AT LLil it GPIOX_DS.DSy[1:0]AC & - 28 WN32G432H I F- it & S GP10%; 1 3R 3l € 71 L B 27 7% 11115

.

2. EBRKIRAEEA-9FE Lo
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ERRAK
Bl 4-9 i N\ H SR YR 52 3L

90|% 10%
I I

EXTERNAL OUTPUT on
CL

traopout |

I
I
I
I
I
I
I

A tr(IO)out ) |
I

< T >

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

4.3.13 NRST 3| il

NRST 5| A # Gk L3 b, Reu(Z W R IKENRE TR IE) o BRAFREAI U], K4-3081 I 2 B 1 FI3 A5G
T EEAEE A HL T A5 5 R 4-4 10 25 A H I B AT 21

%% 4-30 NRST 3] ji4s it
"5 ¥ xAF B/ME HRE BKRME | B
Vop=3.3V Vss - 0.8
Vienrsny® | NRSTHi K HLF HLE
Vop =18V Vss - 0.3* VDD v
o Vop =3.3V 2 - VDD
Vinnrsn® | NRSTHIA ) HLF- L &
Voo =18V 0.7* VDD - VDD
o . . Voo =3.3V 200 - - mvV
Vhys(NRST) NRST/iti 25 f ik 24 L 38 it
Voo =1.8V 0.1* VDD - - \Y;
Rpy 55 bR SR H? Vob = 3.3V 30 50 70 KQ
Venrsn® | NRSTH A JE U Bk - - - 100 ns
Vienrsn)® | NRSTH A3 9% ikl - 300 - - ns
1. HEHRE, AREAF R,
2. bR EBER BN EIE ) E B A B — AN AT IO IPMOSEE L. X NMPMON/NMOST 1) HLBEAR /N(£0 15 10%) -
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ERRAK
A 4-10 B NRST 5] IR

VDD

L R
External reset circuit™ PU

@
(————— LNRST _ Internal reset
L % Filter >

1 ERRZRENT Bk E

2. P AURENRST 3] B HL A U5 1% T 224-30 51 i 1 85 K ViLvrs AR, 75 IIMCUAS g3 81 45 .

4.3.14 TIMER 2 FE | THfedE

#4-31, $F4-32. RKA-33F|HISE R BHRIE

AN R ThaE S Lh R BNZR. AN B PWME ) AR EVERS, 20175,
£ 4-31 TIM1/8 5k

N

i) 28 %4 B/ME BXME AL
NN 1 - t
fesriy [R5 ] T
fTIMCLK = 108MHz 9.259 - ns
. N 0 f /2 MHz
fexr CHLZ CHAI) 5 I 58 4181t i et
fTIMCLK =108MHz 0 54 MHz
Restim eI 2SR - 16 bits
t LIRPE T NIRRT EPEY, 1640 tH RS I B 1 65536 trimeLk
COUNTER = 1 —
IEE: frimeLk = 108MHz 0.009259 606.814815 us
e - 65536Xx65536 t
tMAX_COUNT B%j(ﬂ Hﬁﬂgﬂ“’ﬁ TiveLx
fTIMCLK =108MHz - 39.768 S

R 4-32 TIM2/3/4/5/6/7/9 Rtk

e M - iz B/ME BKAE Hhr
NN 1 - t
tres(TIM) ﬁﬂﬂ'%&ﬁ}@#ﬂﬂ'lﬁj TIMCLK
fTIMCLKz 54MHz 18.519 - ns
. N 0 f /2 MHz
fexr CHLZECHAR & o 25 S Fb It 1% e
fTIMCLK: 54MHz 0 27 MHz
Restim TE I 2R HER - 16 bits
¢ PR T BRI, 166 R B 1 65536 triveLk
COUNTER = 1 ~
S frimeLk = 54MHz 0.0185185 1213.62963 us
N - 65536x65536 t
tmax_count  [ERCK AT BERI TR TIMCLK
frimeLk = 54MHz - 79.536 S
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EREAR
%= 4-33 LPTIMER 4§44
iincg BH % B/ME BAE L: XA
NN 1 t
tres(LPTIM) T I 2% 73 FEA ) LPTIMCLR
fLPTIMCLK: 27MHz 37.037 ns
N 0 27 MHz
fexr IN2FHOUT) 5E I 2 A MBI A8
fLPTIMCLK: 27TMHz 0 27 MHz
ResLpTim REINE s 2 16 bits
MIEFE T NIRRT, 1640 T EES I B 1 65536 tLpTiMCLK
tcounTER —_
i 1 fLpmiMeLk = 27MHz 0.037037 2427.25926 us
o 65536x65536 | t
tmax count  [ERK AT RERITTEL LPTIVIeLE
fLemiveLk = 27MHz 159.073 S
& 4-34 IWDG B RFB/N B AL [A] (LSI = 40kHz)
(€] . [@) .
B IWDG_PREDIV.PD[2:0] 5/ME IWDG_:ROELV.REL[ll.O] BAHE IWD:GO_XIT:'E:IEV.REL[ll.O] Ry
/4 000 0.1 409.6
/8 001 0.2 819.2
/16 010 0.4 1638.4
/32 011 0.8 3276.8 ms
/64 100 1.6 6553.6
/128 101 3.2 13107.2
/256 11x 6.4 26214.4
1. WEHRIE, AEA=FNER.
# 4-35 WWDG RS/ MIEALRIE (APB1 PCLK1 = 27MHz)
WWDG_CFG.TIMERB | &/ME®WWDG_CFG.W[13:0] = BREOWWDG_CFG.WI[13:0] =
bl . E: Viv
[2:0] 0x3F 0x3FFF
/1 00 0.152 9.71
12 01 0.303 19.42
ms
13 10 0.607 38.84
14 11 1.214 77.67

1. HmETHRIE, AEAPERER.
4.3.15 12CE Ok
SRR, F24-3641 H TSRS FIFFEEEE, froLka R IV o Bt H Hi I 7 2 F24-4 1) 2 (-0 B 459 39

N32G4327= i B 12CH: A FF A b dEPCIEAS T, (EH W FRRH]: SDAFISCLA Z“E IR 5I I, MECE N
FriRs i, 7E5] KAV Z [8] FIPMOSE # % F, (BT SRAFAE

1PCHz 7 T3R4-36, A 4Nt & HIhRE 5| JI(SDARISCL) IRF M ENS, S W15,

N\
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ERRAK
= 4-36 12C O
PR O PLEBRO P+ 0@
%" 2 i::¥iv
B/ BX B/ BX B/ BX
fscL 12C B2 % 0.0 100 0 400 0 1000 KHz
th(sTa) FF a6 2% AF PR FF I 8] 4.0 - 0.6 - 0.26 - us
tuscLL) SCL B ikt (] 47 - 1.3 - 0.5 - us
twscLH) SCL i e B[] 4.0 - 0.6 - 0.26 - us
tousTA) B TR 5% A 2 ST (] 4.7 - 0.6 - 0.26 - us
thspA) SDA H4 (R IF I (1] - 3.4 - 0.9 - 0.4 us
tsu(soa) SDA 7371 [f] 250.0 - 100 - 50 - ns
tr‘SDA) SDA i1 SCL | T} ] - 1000 | 20+0.1Cb 300 - 120 ns
r(SCL)
tsoA) SDA il SCL T [4H A 300 20+0.1Ch 300 120
trscu) 1] ) ' i ns
tsusTo) 15 11 Z5 A g S B ] 4.0 - 0.6 - 0.26 - us
= R L\/ N ) H‘
tw(sTo:sTA) ltj i@;%ﬂ? WA pRHOINS 4.7 - 1.3 - 0.5 - us
Ch ok MR I A1 3 - 400 - 400 - 100 pf
tvspa) A 1A 3.45 - 0.9 - 0.45 - us
tv (ACK) A 2R (] 3.45 - 0.9 - 0.45 - us

1. BWIHRE, AEAFAHINER.
2. NIXFIFRERRI2CHI R AR, fecki KT 2MHz, NiABHHERIRI2CH I KA, fecLki b Zi K T4MHz,
 4-11 1°C BT PRI LA 2 RO

vDD VDD

4. 7KQ® 4.7KQ®
100Q®

SDA
SCL

1°C Bus

100Q®

Repeated start condition

Start conditon (e /

SDA  — <= Start condition
(. A
e it P -—>
tf(SDA) (SDA) > *+l5u(sDA) St tsu(STA:STO)
thsta) o LhsDA) op

- < W(SCKH) REBED condition

t — t T — tsusTO)

W(SCKL) % > r(SCK) =P = —p-—a—T1f(scK) — -

1. IESEBEACMOSHF: 0.3Voofl0.7Vop.
2. e BARRE B R T I2CH: D,

3. HPAERGR T SERREASHE, ATURNERRATHEIE, F5%EE.
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EREIAR
4.3.16 SPI/12S¥ 14

BRAERR I VLT, $4-3751 i KISPIZH M 324-381 L K 12SSHUR A AR, frcLiodMZ MV oo fi i FE 4
B RA-AR AN ERATH

B St N H 2 F ThRE 51 IEI(SPIINSS. SCLK. MOSI. MISO, 12SfWS. CLK. SD)RHFMETERS, W17,
F 4-37 SPI f&40

®e S *AF B/ME BKRE |HA
fseik B - 27
S ek 57 2% MHz
Utsouo | SPIMERIEE M : 27
trscLk) SN .
trscLk) SPI B _E T F0 T B b (8] % C=30pF - 8 ns
DUCY(SCK) | SPIMf AR 8l 25 Lk SPIARE 45 55 %
tsunss) NSS#E A7 [ M 4AtpcLk - ns
thnss)® NSSTRFEHT [H] M 2tecLk - ns
twscLkry® . ‘ .
t:v\,(sc,_K,_)(l) SCLK & FIME i B[] FHEH treLk trcLk + 2 ns
SPI1 6.2
teugmn)® FER
\ SPI2 5 - ns
pie PNV ]
- SPI1 6.3
tsu(SI)(l) }‘)\*%ft
SPI2 3
thovn® EX 5 5 -
B N ARFFIN (7] ns
thes)® IN 5N 5.2 -
taso) V@ BRI MAEE, froLk = 20MHz 0 3trcLk ns
tais(so) @ e eIy ] MR 2 10 ns
N o SPI1 - 20
tvso)® ML (BRI 2 J5) I
R - 17
R A S [ p— ns
- 5
tvmoy® EXC SN diSub iy =)
SPI2 - 4
thsoy® ML (FREIAIT 2 J5) 6.2
¥ i =HiNA| . PR ns
i@ | SR R ) A (LT 2 R) 1

1 WshRIE, AR PR,
2. HUMERTRIRSI I /N R, KA R IR R A e 1) e K TR] o
3. RMEZTR KM RN TR, SR ER N EE R B T e A K oK ]
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BERRIR
& 4-12 SPI I 7 E- WA CLKPHA=0
CLKPHA=0
NSS input \ A
[ // !
| tunss) | te(seLx) N | thnss) !
& — »| Lal : ; I
[ T N | |
|
CLKPOL=0 ! A tuseuen | I ' | |
| |
I bwscky | T
| i ! | i !
[ |
CLKPOL=1 | ! Y ' | |
I taso) I tyso) I thso) I M Lais(so)
) , |
. . r(SCLK)

tiscLk) |

>7

I
|
| /
MISO output 4< : MSB out ><j Bit 6~1 out// LSB out
touesiy | !
> | y
1
MOSI input HHHHHZXI I MSBin !r>< Bit6~1ir(/ >< LSB in XZHHHHHHH
I
|
I

B 4-13 SPI B FrE- MR CLKPHA=1®

NSS input \

CLKPHA=1

—

/,
I t /7 |l
I tunss) < =S g | m |
| I | | |
CLKPOL=0 | ! '
| | Bwscikn) ) | : |
| I twsciky I | | | |
| | | I ' |
|
CLKPOL=1 | ! | | W tisourg | t
I taso) I It : It ; | I tysci | Tdis(so)
: ! N // - ' |
} i 7 }
MISO output : : MSB out ><i Bit 6~1 out >< LSB out >—
tsuesiy : | thesy
<« > //
77
vostiwat I[NNI wsein X sen™ X s M

1.

W H S BB AECMOSHLF: 0.3VopM10.7Vop.
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E R
F 4-14 SPI 7 B-AERO
NSS input /‘}
L te(scLy R |
CLKPHA=0 : '
CLKPOL=0 | ' |
R | | : Il
R | | | Il
CLKPHA=0 : ' | !
CLKPOL=1 : | : :
| ' | ! o
B ' | : Il
CLKPHA=1 I | [
CLKPOL=0 : : : : |
N ' | ! I
I ' | ! Il
CLKPHA=1 | I I N tscLi
CLKPOL=1 | | Iy
Touvn 1 | Ww(SCLKH) | : | s
> ! :‘ tw(SCLKL], , | '
MISO input //////////// | msBin ! D< /git6-1in : >< LSB in W
—+— !
thowry | , :
' 7 |
MOSI output >< MSB out | >€ it 6~1 out | D< LSB out ><
l
> le>y
tymo) thvo)
1. s A3 EAECMOSHF: 0.3VopH10.7Vop.
£ 4-38 12S #HE0
it E 21 %AF B/ME | BRKE | B4
DUCY(SCK) | j2spféh 525 L, 12S AL 30 70 %
fCLK ji?lﬁiﬁ(SZ blt) - 64*Fs MH
2G [ I 2% z
Utorg | PSMERIE (32 bit) i 64°Fs
ticuo | 12SHFER EFRRI R | S % CL = 50pF - 8
o o 1251 5.3 -
tuws) @ WS R [A] FAEA
1252 5 -
thows)® WSTrFFI [A] FHA -
o N 1251 5.5 -
tsuews) @ WSEE 37 [] M
1252 5 -
) N 1251 7 -
thows)® WS LRHFH (7] A
1252 3.6 - ns
t @ 3125 -
MO LK R I ) ML, feork = 16MHz, 471 48kHz
twcLkny® 345 -
1251 6.5 -
@ Y-l B
tsu(sD_MR) ERIRE 1252 5 N
&/ TPNE VA g 1251 25 -
tsusp_sr)® A
1252 2.5 -
thso_mr)D@ | HES A AR E] TRl 1251 4.4 -
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ERREAKR
12S2 5.2 -
12S1 45 -
th(sp_sr) D@ M
1252 5.2 -
1251 - 22
tusp_smyM@ | HrdE g H A R ) MR IZZ (LI 2 )5)
12S2 - 22
12S1 4 -
tso_sm® | Hod i AR RE i A] MWRAZ (LI 2 )5) - 1
12S1 - 5.6
tuso_mm) W@ | R H A R (] FRAEJF LT Z)E)
12S2 - 45
taso_vm® | B AR R (R] FERAEBUERILTZ)F) 05 -

1.
2.

B THARAIE, ATEAE = Hiil
AT fecik. BN, W HfecLk=16MHz, N TrcLk=1/fecLk=125ns.
4-15 1S IBENET - B (CRFIm B ) ©

e tecLiy R
| |
CLKPOL=0
| I | I I
| I | I I
: I : I I
CLKPOL=1 |
| |
| tweLkh) : twelky | : : thws)
D B | =
WS input \ ' ' | |
P | T : L T //// L thsp_sm
tsuws) l— > | | V(SITSU , !<—>I _
} | -
. . - | ; /i . Last bit
SD transmit >< Last bit transmit >< IMSB transmit >< Bit n transmit >< transmit
tsu(ISQSR)I thsp_sR) |
—ple—»
' ! /// Last bit
SD receive >< Last bit receive® >< MSB receive >< Bit n receive >< .
receive
1. IR AW EAECMOSHF: 0.3Voo0.7Vop.

B T R BARAE AR AZ N AR5 — A7 Z AT B XA B AR AL 1 A& M
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EREAR
F 4-16 125 EEEFET P B (KRB HE)®
o tecLk) v trcLk) trcLk)
) ' I I
CLKPOL=0
| | | | |
| I | I I
| I | I I
CLKPOL=1 —\—/—\—/—\—M
! tuws) : tw(cLkH) : tweeLky) : : : thows)
: | I<—><—>I | W
WS input \1\ : : : / :
! : :tv(SB :m ) 77 | th(SDI_MT)
SD transmit >< Last bit transmit® >< iMSB transmit >< //Bit n transmit >< tlr_:rirgiitt
, tsu(SD_Md) thsomR)
I I a -
SD receive >< Last bit receive® >< MSB receive >< /7 Bit n receive >< Igeis;i\t;:et
1. PR A EAAECMOSHF: 0.3Vop#0.7Vop.
2. BT PEBARNL R IE M . TR — AN LT IR AN SR AR AL 1 R I
4.3.17 USBE: O %5t
USB (4=3#) #:0CiEid USB-IF AiE.
2 4-39 USB J2 3R
w5 B35 BXE Wi
tstarTUP® USBI[it %% 28 J& sh ik} 8] 1 us
1. WHBHRE, AEAEP PR,
% 4-40 USB B ikt
%e ¥ & gva | Brm® | B
LN o
Vb USBLAEHLE® 3.0® 3.6 v
Voi ZE N RIS I (USBDPFIUSBDM) 0.2
Vem® ZE 0 H LS 25 VDI 0.8 2.5 \
Vse® HA i U R B 1.3 2.0
o
VoL A R P 1.5KQ RL#3.6V©) - 0.3 v
VoH A Y L oy P 15KQ RLEEVss® 2.8 36
1. A N 3 TR & a2
2. USBIfEHJEN3.0~3.6V, LIHAEUSB2.04H M.
3. N32G432 &5 fhAE2.7VES ] UMFSIE IERA FIUSB LI, 10 AS & B AK2.7-3.0V B K5 Bl P 11 B A0 1
4, HRBRZEAVERE, AEAEPFNHR,
5.  RUEERFIUSBIRE#S 5713 .
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BERRIR
B 4-17 USB I s & MBS 5 B AR T BRI R
Differential data line Intersection
B b [ S
Vss H H
S>He PHE
tf tr
£ 4-41 A7 USB B
Vaa=] 2 %14 %/J\{E(l) %j(ﬁ(l) B:<X 74
tr T (A] @) CL < 50pF 4 20 ns
tr R I )@ CL < 50pF 4 20 ns
trm TR R TRI DG B tr/ te 90 111.1 %

1 WBHRIE, AR PR,

2. 10%%90%H M & HHEE 5 .

AN BAE 2 USBIITE 75 (2000 «

4.3.18 2 R 45 (CAN)B: O et
B ot N 2 F DhRE S IEI(CAN_TXAICAN_RX) IR VERS, 2 W17,
4.3.19 1201 B33 (ADC) S S 3
WA BB, 4-A200 B ARG I & A4 P OPRBEIRTE . fcu 3RV opa it B i FE I R A3 51
ERE: INHRE L IR — R

M

% 4-42 ADC it
=) S8 %AF B/ ME WAYE | BKE | B

Vopa fLE R i FHAMB S5 Uk 1.8 - 3.6 \Y;
VRee+ EZHHIE 1.8 - Vopa \Y/

fanc ADCH] £ 4% - - 72 MHz

332K 12bit 0.01 - 5.14
B 3 3% 10bit 0.012 - 6
@ KFRH AR —— MHz
73 3% 2 8bit 0.014 - 7.2
3 HE 2 6bit 0.075 - 9
e O(VSSAE?AVREF-

Vain e Ahre HRL I Y L) T Hh) - VRer+ \Y
Rapc® SR 5 L BH RT3 T - 0.2 KQ
Rapc® | RAEFFCHE (EBUS TR - 05 KQ
Capc® | N EBRALA AR - 5 pF
SNDR | 5Bk H % - 65 dBFS

Tcal BEYE H?J— I‘ETJ 82 1/ fADC

fanc = 72 MHz (P B i) 0.0208 8.35
ts@® DA
s HFFINTA faoc = 72 MHz(1EiH) 0.0625 8.35 ®
LSLSERES 15 - 601.5
Ts(l) SZRE FE HA % 1/f
R AR i 45 - 6015 Ape
tstag® | LT E] 6 10 20 us
teonv®® | L A] (L HE SRAR A 8~614 (CKFE Ts+6.5/8.5/10.5/12.5) | 1/fanc
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7%

B

i

=/ME

EEEET

Bhr

[E])

L HHMRIE, AR A,

2.
3.
NEWE

Ramn <

R ARRANA T
Ts

—R
fapc X Capc X In(2N+2) ADC

RAEEBERIAF, Vrer+ BT LAYE R FVopa, Vrer- 0] PLTE Y HBIERE | Vssao
YRR 3 U B B A\ 22 3 U anc

FIRAKR(ARY)H TP s KISMBEETT, 1515220 LU/NT1/4 LSB. HHIN=12(KR1260 0 #E2).

% 4-43 ADC FRERTm® @
. . Bt /NSRRI . . /N KRR
PN s | Rin () | ORI N 9% | Rin (ke | ORIE
[d] (ns) [f] (ns)

0 11 0 19

0.05 12 0.05 21

0.1 14 0.1 23

0.2 20 0.2 30

0.5 38 05 48

PRI I T 12-bit 1 64 (ESUSER G 12-bit 1 77
5 276 5 310

10 543 10 607

20 1082 20 1207

50 2788 50 3144

100 6162 100 8244

0 10 0 17

0.05 11 0.05 18

0.1 13 0.1 20

0.2 17 0.2 25

0.5 32 05 40

IR I 10-bit 1 54 P I 10-bit 1 64
5 229 5 257

10 448 10 499

20 888 20 983

50 2223 50 2457

100 4500 100 5001

0 9 0 14

0.05 10 0.05 16

0.1 11 0.1 17

0.2 14 0.2 21

0.5 26 05 33

PRI IEIE 8-bit 1 43 5 o JE 1E 8-bit 1 52
5 183 5 206

10 358 10 399

20 707 20 783
50 1759 50 1941
100 3523 100 3887

0 8 0 12

0.05 8 0.05 13

0.1 9 0.1 14

IR I 6-bit 0.2 12 5 o JE TE 6-bit 0.2 17
0.5 20 05 25

1 33 1 40

5 138 5 156
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ERRAR
10 269 10 300
20 531 20 588
50 1316 50 1451
100 2627 100 2894
1. HBEHRE, AEAFERRER.
2. WAMEREAETA=25C. Voo=3.3VI {155,
R 4-44 ADC # E-H R KR40
e E2 RS g | g | wfr
ET Lierig2E? frcLk = 72 MHz, #.3 N
EO 73 (5) fapc = 72 MHz, sample Rate = 1.75m SPS, H 3
it 22 Vooa = 3.3V, Ta= 25 T LSB
ED W R 7 ERME ADC JEitATIIE 4.7 -
- VRer+ = Vbba
EL M &R %= 0.8 -

ADCI) ELIUE FERUE 2 AE 28 1 A AR v f DB )

ADCHEE 5 R MVEN LRI R - 75 B G 7R AT AT AR v PR BERL N By N sl e, R A 2 B 3 o B 5 — A
TR N 51 B IEAE BEAT (O RS B o |l iUE ] RE P2 A I TV N FE R AR HERS LS| B L, (515 2 1R)) B i — A 14
HME .

IE RN B AR T3 4-2 7 45 BT inoeing FIELnaein TE FEL 2 A, AN 22 50 ADCHE JEZ
HIZR G PG SE RORIE, AFEA Al
RIS ORIE,  ANEEA ™ il

E 4-18 ADC K ERFIE

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

[FTRS T/ ST/ I S —

4095 —F = = m o m e
4094 —]

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

4093 —

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

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

Eo

Ec

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

Integral linear error: the maximum
deviation between the actual
conversion curve and the terminal line

Ep

e e -

// IIII:II

| |
4093 4094 4095 4096

y

Y

EL
VpbA
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BERRIR
B 4-19 £ ADC H1R! g
Sample and hold ADC
converter
1
Ra @ AINX Rapc®

[} " | 12bit

J COﬂVIetseI'
Crarasitic
2 T A . o

i

1.  FHRRans RaocHCancHIFUE, S 03R4-42,

2. CparasiticR/~PCB(H5 /R4 FPCBAT J5 Jit S AH 5%) 5 R4 37 A2 AR (R TpF) « UK ) CparasiticUE ¥ PRI FIRS 2
R B IR AR I Maoc .

7R ADCHEZEILFIA LT T-0.2V .

PCBRTHEN

PR 25 0 I 042 TR 1 4-200 4% o 11 TP R 10nF L AR AT B/ FEUA (S I B, AT TR AT E B SE I MCU
A[_‘\

B 4-20 L HIERISE IR R FELREE (Vrer+5 Vooa 1HIE)

:I Voba/Vrer+ Y

[

1uF//10nF = VbDpA

M Vssa/Vrer- Y
; :

1. Vrer+MVrer- W35 VDDAFIVSSAH I

4320 NEZ2EIR (Vrersurr) HASH
FrAE RN AV, RA-A5SHGRA TG RAATHIFA AR . fucud R IV ppa HEL YR HLE D215 31,
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BERRAK
% 4-45 Vrersurr 5t
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) J& B ] 1 - - us

1. HETHRIE, ANEAFE PRI
4321 126 DACHS S
Bl A I, F4-A61K1 5 HU  FI T G e 4-AH0 2 AF FRIFRBEREE | fucLicE RV poaFL I8 FBL P W 4551

% 4-46 DAC HiEW
] e 20 BAME | BEE | BXE | B EfR
Vopa | AU YR LR 2.4 - 3.6 \Y;
Vooo | BEHEEIE 1.0 1.1 1.2 \Y,
Veers | ZHHE 2.4 - 36 V | Veere b ZitE 24 /N T-Voba
Vssa Beih £ 0 - 0 \Y/
RL SRR HT TR 1) S # R B 5 - - KQ | DAC_OUTAHIVssaZ [A] I /)N 61 %5 HL BH
CL Uik LI - - 50 pF | DAC_OUTHI i iy K HLA
A EER (DACETH . .
I e 1
oD FE(Voon +Vrer) 425 600 HA | Zedk. Tl J90x800
o AL DACHE i M .
I - A | =
. #E(VDODA+VREF+) 5 350 f wH
O R 25 SR P I IR Bt 1)
DAC_OUT DAC_OUTHJE \VSS+1LSB
. - 25T B IIDACK H s FE
/N 2 BT IS S 1 0.2 MVrer=3.6V WRT 12 ki AN Bl
DAC_OUT HJE ' 0X0EO0~0XF1C,
S I B IR 8 \/REF+ - HVrer=2.4V XRT 12 frfm Al
DAC_OUT DAC_OUTH JE 5LSB 0x155~0XEAB.
=N 22 P 2R FT I IR 3t 1) .
DAC_OUT HJE VREF+-0.2
o ARt
DNL (PSR Z ] 1) 2 - 4 - LsB | DACHCE y12fi
)
TR ARZNE (ARG 1 Ak
B S5 i kb HIME 22 18]
INL | 25, 7EAURS 0 Al )a— 4 + LSB | pacH: & H124
1R 4095 2 72210 E 4 RER 2
1))
AT +5- - mV | DACH! & M12f
ks E | (ARAD(0x800)4b iyl & fE
SAaHE 2z [ ER - +18 - LSB | *4Vrer+ 3.6V, DACHZE H12f71
=VVREF+/2)
178 R 22 175 R 2 - 45 - % DACT & ~12/1
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ERRAK
Ciine] S8 RME | REE | BKE | B A
IO 31 M 3% i SKQE (RRHED A FE N
> FEATBOR 538 80 85 dB | %800
T I (A

GER: %4 DAC_OUT X CLoA<SOnF

tserrung | IR AAEHLSB B, e f&Al - 5 7 us Rt?)iz;SI([)Q
s i N AR Z TRV 12 437 % -
NN D)
BN TN A LR CLonn<S00F
s [IF1LSB) RAERUNELRY, . . LOADZUP
THE | DAC_OUT %L Lo M ke
PINE
TR PR MBI 1] (G B CLoap <50
e < 50pF, RLoap > 5KQ
twaeup DACHII 1 i ' 65 10 BS | AR E B N R T A2 I
X

HLJEINHILL (2 VDDA 20

PSRR+ (A E I - 67 - dB No Rioap, CLoap < 50pF

1. HEHRE, AEAFEFIER.
4.3.22 IR BAE RRER(TS) ki
FrAERE UL, RA-ATHIS B MERIFF A RA-A M FIAIEIREE « facud IR AV ppafit B HE R I =15 31 .

R A-AT REAE KB
e S w®/ME HARE BAE L:<¥ivA
TO® Vsense AT Tl BE R 2R 14 - + + <
Avg_Slope® | ¥Rt - -4.0 mv/e
Vs FE25CH (¥ HL - 1.32 \%
tstarT® ST N ] - 10 20 us
Tsemp®® | HELEUR LR, ADCRAFER (7] 8.3 us
2. HEZEEIGERMRIE, AEAFH .
3. HWIHRIE, AR,
4. SRJERREERT A A] DL N R 2 IR O
67 /74 ARt H R AR Nations Technologies Inc.

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



Nation v:« www.nationstech.com

BRI
5 B3 R~
5.1 LQFP32

& 5-1 LQFP32 33 R~}
D A7 COMMON DIMENSIONS
' By e (UNITS OF MEASURE=MILLIMETER)
| o SYWBOL| MIN NOW | WAX
HHHHHHH= A - - W
i - T AT 005 | - 0.15
- &/} | Y A2 1.35 140 | 145
. A3 0.59 E 69
[T BTV _E-NA ' Il b 0.3 D—M g.z?
[ i-ei.0020.10 C{C2070 6P TH | b1 0.32 035 | 038
1] H T C 0.13 - 0.18
IO e ;}E T p— - 1 D117 | 0127 | 0137
LL| Grozos0 namr N\ [ 11 D 8.80 | 9.00 | 9.20
(1 \ . D1 690 | 7.00 | 7.10
E 880 | 900 [ 9.20
L == El 690 | 7.00 | 7.10
L] ./ |3 (_.Ip'mx J e 0.70 :a“ 0.90
! = H B.14 7 8.20
Syt L 050 | - 0.70
_ FJI-T K 1.00REF
e b{$T0.20@ | R1 0.08 - -
A A R2 008 | - | 020
S \..'-2:‘ - -
0 0 35 7
b @ 1 i 3
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' - A3 P (UNITS OF MEASURE=MILLIMETER)
JUL D b1
‘ H H H H H H H H H H H H i SYMBOL MIN NOM MAX
—tr— A - - 1.60
= T Al 0.05 — 0.15
o Y i SN e n A2 1.35 1.40 1.45
o S ! S/ | E] A3 0.59 0.64 0.69
o BTM_E-MARK —m ]::I b 0.18 - 0.27
o | Z—e1.00x0.70 010010 DEPTH o 1 o | ]:3 b1 0.7 0.20 0.23
i 1 n = -
1 c 0.13 - 0.18
o o R N - - — ——
ST AR v T T Ty | ]::I T cl 0.117 0. .2.7 0,137
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— E 880 | 9.00 | 920
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S F i3] H B14 | 817 8.20
-' \ S L 050 | — 0.70
| . =
i L OOREF
R1 0.08 - -
Aoa RZ 0.08 = 0.20
S 0.20 - —
~ . @ o 3.5 7
/ - - El 11 12 13
s,/ { oz KB 1z 3
o == ( _ bl -
8} -
<2 X ;\ 9. WITH PLATING
0 ) [+ \ a7l
o50N \ . 19 ﬁ\-——BASE METAL
o \ || \ T / NOTES:
v \ - - ALL DIMENSIONS REFER TO JEDEC STANDARD MS026 B8C
= —“; SECTION A—A DO NOT INCLUDE MOLD FLASH,GATE SURR OR PROTRUSION.
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Z—@1.80=0.70 0.10£0.05
DEPTH
TOP E-MARK

HAAAAAAAAAAAAAAR T

2=91.8020.10 0.10£D.05 DEPTH |

INDEX @1.20+0.10 \
0.20x0.10

\

DEPTH ,’&_“\\
f

HHHHHHHHDHHHHHHHH

LEAD FOEM PART

COMMON DIMENSIONS

(UNITS OF MEASURE=MILLIMETER)

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

R1 0.15REF

RZ 0.13REF

&) o 3.5 7
Q2 11" 12 13

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

1. ALL DIMENSICONS REFER
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2020/11/13 V0.8 1. 5E¥# 1A

2021/01/25 V0.9 1 58 7 HAURME

2021/04/15 V1.0 1 43 FCIAE RO

Beg 128 EAE I 7

#n LPRUN ##E X faj /-
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Bk 4.3.111/0 ¥ EEE
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BIE 2-1 eI B ThhE tL i

40 4.3.19 ADC 5= F 0
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