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ERRAK

N32G4FRxC/xE BAEF M

N32G4FRAFIRH 32 bit ARM Cortex-MAFA, &= LIEEM144MHz, FFF RIBHADSPIEL,
HERLIA512KB Flash, T TREFMIBEUER, 144KB SRAM, 2x12bit4.7Msps ADC, 2x1Msps 12bit
DAC, #EREZBUS)ART. 12C. SPI. QSPI. USB. CAN@{E#:M, 1xSDIO¥:O, ¥FH#B&:L (DVP)
B0, XHFERLFEBLNEETRGURSE, NEBLEEE G 2

Rt

® M CPU
— 32 ARM Cortex-M4 W%+ FPU, HJE MEFIReERILTE S, SCRF DSP 454 F1 MPU
— N'E 8KB #§4 Cache Z2f%, SCHF Flash M FITHATRET 0 54
—  fE A 144MHz, 180DMIPS

o NEFER

—  [@IL 512KByte A W Flash, SCREINZ A 2 P o XE IR RS, R4 ECC K4, 10
FIREES RS, 10 SEHURE R

— 144KByte }' N SRAM (17 16KByte Retention RAM) , Retention RAM 3¢ 33 fifi {1 77 1 K2 6
® 4l

— HSE: 4MHz~32MHz %Ml vk i 14

— LSE: 32.768KHz #h B i 4

— HSI: Nk i® RC OSC 8MHz

— LSI: W#BKE RC OSC 40KHz

— WEE®EPLL

—  SCFR LR EPEH, RTECE RS R, HSE. HSI BE PLL Ji5 43 A
o Hfr

— SR AR EIR RN S R AL

— XREIAEL, WAL
o EfEEN

— T4 US)ART #:0, feEi# ik 4.5 Mbps, H 34~ USART #10 (3ZHF 1SO7816, IrDA,
LIN) , 4/~ UART #&[

— 3ANSPIE:M, M EIA 36 MHz, HH 2 ANSER 12S
— 1/ QSPI#1, #HAKWEL 144 Mbps
— AN I2CHEN, EEEL 1 MHz, FMEEATES, AU SRR e 5
— 14~ USB2.0 Full Speed Device
— 2/~ CAN2.0A/B k1
— 1/~SDIO # 1, ¥ SD/SDIO/MMC # X
— 14~DVP (Digital Video Port) %1
o EiEREEAED
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— 2/ 12bit 4.7Msps =i# ADC, T E A 12/10/8/6bit #5X,, 6bit X T RAELRFIA 8.9Msps, £ik
16 P& AR FL i N IEIE, SRR AR

— 2/ 12bit DAC, KFE# 1Msps

—  SCREAMER NN S R

— AR O RF 1.8~3.6V A HUE T.4F

BKSCR 65 MRFE FIThAER GP10s, K%3 GP10 HF 5V i k.

2 NEHE DMA #fi 38, AN EHI 80 HE 8 @i, BRI & B bbb = Al
RTC SERFISPP, XRFESEAEN, MPELH, AN, RA MBI MR
SE T H R

— 2 A 1ebit mPUER THEES, SCRFAER. i b PWM Bt DU IEAZmtt o N SE TR, B
rE IR 6.9ns. BEANERS 88 4 DNMALHIETE, Horb 3 MEIE SR 6 B AN PWM Hi

— A 16bit WA ER TS, BAER AR 4 DINLETE, SO D ELEYPWM it/
ik i

— 2 16bit HEAlE I TR
— 1x 24bit SysTick
— 1Ix 7hit HHET1H(WWDG)
—  Ix 12bit 2 E T 1H)( IWDG)
o ZHmEHTN
— %k SWDUTAG 7E£R iR 1
— X FF UART. USB Bootloader
o AR
—  NEEMREIVEAEE IS 5] %
— % kF AES. DES. SHA. SM1. SM3. SM4. SM7. MD5 5%
—  Flash {7 N
— ZHPSXERH (MMU)
— TRNG HEFENEUR AR
— CRC16/32
— XFERF (WRP) , MY (RDP) %4 (LO/LL/L2)
—  XFFRAEREE), BIRNE TR, ZeEHn
—  SCREAMERET A R, B
® 964 UID & 128 £z UCID
o T{E¥i
— LAEHJEVEH: 1.8V~3.6V
—  LTARREVEH: -40°C~105°C
— ESD: #KV (HBM %) | KV (CDM )
o B3
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—  QFN32(4mm x 4mm)
—  QFN40(5mm x 5mm)
— LQFP64(10mm x 10mm)
— LQFP80(12mm x 12mm)
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ERREA
H

(Y 1 1 PN 1
L B ettt ettt 2
p - 41111 OO 3
21 BEFEBETAAZ oottt ettt ettt 3
22 FFRBEBE oo ettt ettt n ettt n e tnens 3
221 HRNTRITETFNE BE oottt ettt ettt ettt 4
2.2.2 FRATUSRAM ..ottt ettt ettt nens 4
2.2.3 HREMAE R A BIEHIZEINVIC) oot 5
2.3 AR T B I ZE(EXT) oottt 5
2 IFEI ZRGE oottt ettt 5
BT = v 6
2.6 HEEELTTZE oottt 6
2.7 BB ettt ettt 7
IR T i LSOO 7
2.9 BRI B oottt ettt sttt n ettt n et n et e 7
210 FRIHFEBETL oottt ettt 7
211 EEETFAEBETFIL(DIMA) w.oovoeeeeeeese ettt sttt ettt 8
2,12 SEZEFHF BT (RTC) ottt ettt bbbt b sttt sttt et n et 8
213 SEBTBRATE TIH oottt ettt bttt ettt 8
2.13.1 FEATEIF ZE(TIMBATTIMT) ..ottt sttt n s snans 8
2.13.2 FBTTEITZBR(TIMX) oottt en s en s eanion 9
2.13.3 AR E T BE(TIMLIFITIMB).....oovoveeieeeseieseeee et es ettt sttt 9
2134 ARG FETEIT BE(SYSHCK) cvovocvoieerceeeees ettt ettt n ettt 10
2135 BT THITERTBEWDG) ..ottt sttt en et n et 10

2 A P ZEFE T oottt ettt ettt ettt ettt s 10
215 JBH B IR YR BEUSART) oottt sttt 12
216 AT AMIETT(SPI) vttt sttt sttt n et 13
207 BT TERTIE TT(12S) oottt 14
208 TUZRAMEFETT(QSPI) oottt sttt 15
219 BA B FHI NI HIE TT(SDIO) . oot 15
2.20 FEHIZEDXIBRHLE(CAND) oottt ettt sttt 15
221 JEFEATEZE(USB) .ottt 16
R NS NG R 2 W (€1 =1 ) NSO O OO OO 16
223 B BT IEBEADC) oot 17
224 KT IEANIFEZZ(DAC) oot en s 18
225 T AL IR (TS) coroeeeeeeeee ettt 18
226 BLFHIATIE TT(DVP) cooooeoeeeeeeeeeeee ettt ee s ns st 18
227 PEIRTERIEIE AT BLELTE(CRC) oot eee s en st 19
2.28 FLIFHELENITE GIEE(SAC) oottt 19
229 ME—TEAE T FUT(UID) oottt 19
2.30 B AT HLEITAGUIR T (SWI-DP) oottt 20
B BIBHIE SURIHEIR «...coooeeeee ettt 21
KT 2T = [OOSR 21
B QFNB2. oottt 21
35 7 0 N OO 22

T TR I 10 = = OO 23
BLA LQFPBO........oooveoeeeeeeieeee ettt 24
3.2 BB FHIE S oot 25
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¥ - OO 31
AT TR 2 oottt ettt ettt ettt ettt ettt ettt et ettt et e ettt er e 31
T Y, 15 NG/ = NPT TP PO PT RPN 31
B0, 2 B BB oottt ettt ettt e et ettt et e ettt et ettt et et et et e sttt en et 31
B3 I R oo ettt ettt ettt ettt ettt ettt ettt ettt ee e e 31

B LA A B L S oottt ettt 1ttt ettt ettt ettt ettt ettt et ettt ettt et e e 31
A.15 T NI oottt ettt ettt et ettt ettt et ettt ettt ettt et ettt ettt ettt ettt ettt ettt naeee 31
B0 BB T 8 oottt ettt ettt n ettt et et ettt en et n e en et 32
BT BT RE IR .ottt ettt ettt ettt ettt ettt n ettt eeneee 33

E e Ry gy N L= | TSROSO ST UUT OO 33
e S B (25~ < TP 34
T T 2 2 B DR (5 <2 L TS U OO UTTRTTT 34
4.3, A I B T L oottt e ettt e et e et e et s eee s eenenenns 34
4.3.3 PUR IR L A L oottt ettt e et e et e et en s 34
B34 PYBIIZEZEHLIE oottt ettt ettt ettt ettt ettt et et ettt ettt ettt 35
4,35 B A oottt ettt ettt ettt ettt ettt et et ettt e et ee e 36
4,38 A B E oottt ettt ettt ettt ettt ettt e e 38
43T B B oottt ettt ettt et et ettt ettt ettt e e 41
4.3.8 MAEIIHFEREZRIIR ITITTHL .oovoeeeeoeeeeeeeeee e e et s et et e e e s s et es e et es e esen e et eeeeeeseseees e eseneneenes 41
430 P L E oo e ettt ettt ettt et et e ettt et ettt et e e e 42
4.3.00 FLASH F A B A <ottt ettt ettt e et ettt e et n et e et e et ee et en et en ettt er et 42
4311 ZERHERAB (FEIBUBIE oo 43
8,302 HOT TVEEE oottt ettt ettt ee et ettt et e e et et et e e et ee et et et e et et et e et et e e et et ee et et e e et ee e e st ee e ee et e erns 43
A.3.13 NRST G I TE oottt e ettt e ettt e s s e e et et ee e s et e s et e e e et et et e et e s et et e ee et et es e en e s eeenees 47
B34 TIM B B PE oottt ettt ettt ettt ettt e e e et et et st e e et et et e e et et e et et et et en e et ee e et e et ee et eeeerns 48
8,305 2 LU oottt ettt ettt ettt ettt ettt e et ettt ettt ettt ettt ettt ettt ettt en s 49
8.3.06 SPIH IS TIETE oottt ettt ettt ettt ettt e et et e ee et et e e et ee et et e e et ettt et et e e et e et e ettt ee et 50
A.3.07 QSPEEFTE ..ottt ettt 55
4.3.18 SD/SDIO ML TTRFIE .ottt ettt ettt ettt et ettt e et e e e et et e et et e et es e s e s e eeee et eeeneeeenes 56
8,309 USBIFIE ..ottt ettt ettt e et et ettt ettt et et ettt ettt ettt ettt ettt e et ettt ee et 58
4.3.20 HUFRUATEHR TTDVPYIE TTRFIE oo 58
4.3.21 FEH1ER IR LG (CANYE IRETE coooooeoeeeeeeee e 59
4.3.22 120 A EEE B (ADC)HL B oo 59
4.3.23 1207 B FE g (DAC) HL B E oot 63
A.3.24 TR A IS TSV ML oot 64

B B T N T oottt ettt ettt ettt ettt ettt et e et ettt ettt ettt et e ettt e e r et r e eriees 65
5 T QFNB2 ettt ettt e ettt e ettt 65
B2 QFNAD ...ttt ettt 66

S 3LQFPBA ...ttt ettt 67
S LQFPBO ...ttt ettt ettt ettt 68
5.5 ZZETITIBH oottt ettt ettt ettt ettt ettt et e ettt ettt et e ettt ettt et et et et et eeeeas 69

IR L= = TP 70
T R T 0 ettt ettt ettt ettt ettt ettt ettt e et ereete et ettt et ettt et ee et et ete et et ete et eeaeatens 71
== 1 TP TPTON 74
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BEREAK
K H
e 21 SEMTERINAELLEL oo 8
FE 3L EFIHIIE Moo 25
FE AL HIIEIFVE oo e 33
FE A2 FETEFVE oo e 33
FEAB URPEIRFME oo 34
T BB T AR L oot 34
F 45 IR T E A oo 34
e 4-6 R AL AT EE TR B IEENE oo 35
T AT ERIBIEHIE oo 35
* 4-8 BTN R IRHFE, B AL FARTD P B INAE HFIBAT oo 36
F 49 HEHRAEIN T A B LTI R oottt 36
# 4-10 iATEAT AL AR, BUR A A A EBFLASHATIZAT e 37
F 411 BEARAE AT AT B BT oo 37
412 NI HUARZ T A SRR R EBITETEFE oo 38
o 4-13 AN P B PE (BYPASSTE TR ..o 38
2 4-14 AKTEAMEE P IEREEE (BYPASSHE IR ..o 39
F 4-15 HSE 4~32MHZIRTGAFFIEDD oo 40
F 4-16 LSEFRTG A ME(FLSES32.768KHZ)W ...ttt 40
e 417 HSIHRTHZEEFTEDD ettt 41
T 418 LSIHRTGBRFNED oo e 41
e 4-19 ARTHABREICAIIIERIT TE] .oovoooeeoeeeee et 42
FE 420 PLLEFME oo 42
T A20 TNTETEREREEETE oo 42
F 4-22 INAFATRERE 5 A DB ARAT IR oo 43
FE 423 ESDZGTTIL AL 1.ovvevveeieveeieei et 43
B A28 FTIHUBE ..ot 43
FE A28 HOBBAEFTE oottt s 44
FE 426 TOTRTIAE TTZR oo b 45
FE 427 FTH L TIRETE oo 45
e 428 BN SETUFVED oot 46
ZE 429 NRSTHI L ...ttt 47
FE 430 TIMLBEETED L..ooooo s 48
T 431 TIM2/BIAISEETED (oo 48
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BEREAK
# 4-32 IWDG fix KAUR /N ETE AT ] (LSI = 40 KHZ) wovoveeeeeeeeeeee et seesees s 48
# 4-33 WWDGH KA /N EUE AL TH (APBL PCLKL = 36MHZ) ..o 49
FE 434 PCFETIREME oovoeeeeee e 49
FE 835 SPILEFTED oottt 50
FE 436 SPI2IBHFMED ... 51
T8 A-3T IESHETED oo 54
e 4-38 QSPITESDRIFEIN T IIEFTE coocveeeees ettt sttt s st anees 55
% 4-39 QSPIZEDDRBEZL T HIAFTE ..ottt ettt 56
FE 480 SDIMMOCEETVEETE oot 57
FE 481 USBIE I ] ..o 58
FE 482 USBELIFFNE ..o e 58
e 443 USBAIEHLIIFNE oo 58
e 484 DVPIE G BIZSEETE oot 59
FE A5 ADCHEETE ..o e 60
Fe4-86 ADCRAEITTEIDG et 60
# 4-47 ADCHERE — JABRIIIIARZENEDD oo 61
FE A48 DACKHETE ..o e 63
e 489 TR FEAEIERFEETE ooveoeee e 64
2 6-1 NB2GAFR B FITT BRI I oottt 70
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ERRAK
< H 5%
B 1-1 NB2GAFR ZRFIHERE ... 1
B 2-1 APAE BRI B oo 4
BEL 222 B IR oot 6
B 3-1 N32GAFR R FIQFNS2G] B3 TH .ottt ettt sttt sttt en sttt re e 21
P 3-2 N32GAFR Z FIQFNAD G| FHIZN A oottt tes s sttt aneenees 22
B 3-3 N32GAFR B FILQFPBATIJHIZI AT cvvoveeeeveeeeeeeeesees e 23
B 3-4 N32GAFR R FILQFPBO G FHIZI AT vttt ettt sttt ettt es s en st 24
] A1 G AT R 5 oo 31
B 42 GBI N LR coooovvoveceee s 32
B 43 BHEEL T 2R e 32
] A-d BT IR T ZE oo 33
] 4-5 SR T IS BRI ST T oo 39
B 4-6 AN BRI I B PR I AE TR FE B oo 39
B 4-7 A FBMHZE AR HTHT R ©oocvviic s 40
5] 4-8 18 F132.768KHZ A A BT R FIMWG) e 41
] 4-9 BN AT IEETE TE S 46
B 410 FEHIIHEIR c..ooevoeve e 47
] 411 B INRS T G T oottt ne s 48
K 4-12 PCRLEATTRIBE LRI R FLIED oo 50
B 4-13 SPIFFF ] — MIEFFICLKPHASO ..o 52
B 4-14 SPIFFF ] — MAEFFICLKPHASLIO ..o 52
] 4-15 SPIIF I — FAEIRW oo 53
& 4-16 12S PRI FE (KT T 1o 55
B 4-17 12S FEAREZUR B KRBT TN BEDD oottt 55
] 4-18 QSPIZESDRIFEIN T HIIT I oottt ettt ettt sttt 56
K] 4-19 QSPIFEDDRIELIN T I 5 1ottt n st n st enenean 56
E] 4-20 SDIOTEERFE TR .ovo.oeoeeeeseceeeeee ettt 57
B 421 SDERTBE IR ..ot 57
B 4-22 USBHFE: RS 5 ETERI R BRI TEIIE S oo 58
] 4-23 DVPHE TIIT T B oot 59
E] 424 ADCHEFEREFIE oottt 62
B 4-25 ffi FHADCHL R FIIESEI (oo 62
K 4-26 BEHEBIERIZ BEE F LR IR oo 63
\Y%
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BEREAK
B 51 QFNB2EFEE U] s 65
P 5-2 QFN32F AR AL UL ..ottt sttt sttt 65
R @ L= N0 5 N OO 66
B 5-4 QFNAOEFBEIEIETEILW ..o 66
B 5-5 LQFPBAITEE JUSE oo 67
B 5-6 LQFPBAT TR AL FEULD ..ottt sttt 67
Ry A I =TT 5 AN TP 68
B 5-8 LQFPBOFF IR AL UL oo 68
K 5-9 QFN32/QFN48/LQFPBA4/LQFPE0 ZZENUELIH ...oovveecveieciecicieceee e 69

VI
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EIREK

1 = A

N32G4FR 2 71 idz il g 7= % FH 8 1 BE 3267 ARM Cortex™-MAF N 1%, BT SIS 8T (FPU) FIie s
S (DSP) , HFIATHEAES . B LAEES144MHz, SERETAS12KB N 47 f#Flash, F37#5% H
FUNX T, B K144KB SRAM. B — NN EEEHRAHBRZL, P MGH AN 4 S 2 APB K SRR [, B
Z Y FF65/NME A 1/0s. SRt E Fm R R 1, B5521-12075Msps ADC, i % S RF16M M N iEIE,

2/1Msps 12(iDAC. [FIFF 2 FidFi@ G 0, BFE7TMUS)ART. 44812C, 31SPIL 24128, 14MQSPI.

1NUSB 2.0%: %%+ 241NCAN 2.0B. 14 SDIOIE S8 1, 1IN B H% kBT (DVP) , B &6 R ik
S8, CFR 2PN E PR K % SRR AR i

N32G4FR £ 417 i Al g TAE T-40 CHE+105THIREE VI, ftEHEE1.8VEI6V, 4t ZFIhFEsR At H
Pk, AIRIIRER M E SR . %R 577 R EQFN32. QFN40. LQFP64FILQFP8ONY il A [ s e .,
A FE 2R, SR AN E AR

XL I BCIC B e T REAL PEAS AR TIAERFIE,  fEF5N32GAFR R ez il 4k AF G 5 TR G 1
LU FREUTIEE . RS BIHLSE LR SR N AU

B 11450 TR R IR
Bl 1-1 N32G4FRRFIFER

System peripheral

o
RC OSC Power

Sy ——1
4-32 MHz Controller
R-SRAM SRAM
osc
16 KB 64/128 KB ARM Cortex-M4 256/512KB
o 144 MHz

RC OSC power monitor

32.768 kHz

osc reset controller

MCO Temperature Sensor

SRAM AHB-Lite
OSP
AHB bus matrix (144 MHz) - (XIP) RBnd

Peripheral bridge

3 >
USART| I2C CAN | Timer REC i
2.0 RTC Backup Zgil();n
: perpetual | Register 96bit
calendar (84Byte) 128bit
x3 2 x2 x8 Only ID 2-ch

!
—
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EREIAK
1.1 84— %

% 1-1 N32GAFRRJEER B

T aRitees N32G4FRKCI/E N32G4FRHCI/E N32G4FRRE N32G4FRME
Flash%i & (KB) 256 512 256 512 512 512
SR?&"S*% 144 144 144 144 144 144
CPU#liR ARM Cortex-M4 @144MHz,180DMIPS
T AR 1.8~3.6V/-40~105°C
EH 4
ERTEE | mk 2
EL¥N 2
SPI 2 3
125 1 2
QSPI 1
12C 3 4
@il | USART 2 2 3
En| UART 3 4
UsB 1
CAN 1 2
SDIO No | 1
DVP No 1
GPIO 24 32 | 51 65
DMA 2
l\cl:uhn;rl:])ﬁ(ralc;f 16Channel
12bit ADC 2 2 2 2
’\::L;]?:r?élgf 7Channel 11Channel 16Channel 16Channel
12bit DAC 2
Number of 2Channel
channels
Y DES/3DES. AES. SHA1/SHA224/SHA256. SM1. SM3. SM4. SM7. MD5. CRC16/CRC32.
TRNG
AR EERY (RDPIWRP)  fAEINE . XY L4 Rsh
e QFN32 | QFN40 | LQFP64 LQFPS0

1. SPI2FISPI3$% 1 fEf% R i% U 7E SP I AAT12S 3 Aiidst =[] ) 4t .
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EIREK

2 TheEe i
2.1 S EBAZ%

N32GAFR R FIER T B3 — L ARARM Cortex™-MAFALFESL,  7F Cortex™-M3 Py A% [P 57l 5k T i85
BE T, FHEIN T A EIT (FPU)  DSPAIFRATIFE RS, $24L1.25DMIPS/MHzIIML T RE . [RIR)
HE 5 5 A FE fE /) 5 Cortex-M R 51| A BRES R IIAE, (RRATN 5 T8 F A4 s 24, P DU A2 75 B4 ol
G SR AR ES THERNN .

ARM Cortex™-MA4F 32/ {8 §5 2 FE AL B35 HA L 7 AR 20K o

J#: Cortex™-MA4F ] | 7 75Cortex-M3 /(75

2.2 TR

N32G4FR R 5 83 B SR N U [N AF (Flash) 7 fifas . i AINSRAM, T 2-1 1Al s it 1 .
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0xE010_0000

OXEOOF_F000
0xE004_2000
0xE004_1000
0xE004_0000

0xE000_F000
0xE000_E000
0xE000_3000
0xE000_2000
0xE000_1000
0xE000_0000

0xA000_1400
0xA000_1000
0xA000_0000

0x9000_0000
0x6000_0000

0x4400_0000
0x4254_0000
0x4200_0000
0x4010_0000
0x4002_A000
0x4000_0000

0x2400_0000
0x2248_0000
0x2200_0000
0x2010_0000
0x2002_4000
0x2002_0000
0x2000_0000

OX1FFF_F812
OXLFFF_F800
OXLFFF_4000
O0X1FFF_0000
0x1002_0000
0x1000_0000
0x0808_0000
0x0800_0000
0X0008_0000
0x0000_0000

OXFFFF_FFFF

Reserved

OXEOOF_FFFF

ROM Table

OXEOOF_EFFF

External PPB

0XE004_1FFF

Reserved

Vendor Specific 511MB

0XE004_OFFF

TPIU

Private Peripheral - External 768KB

O0XE003_FFFF

Reserved

Private Peripheral - Internal 256KB

OXEO00_EFFF

NVIC

0XEO00_DFFF

Reserved

0xEO000_2FFF

FPB

OXEO00_1FFF

DWT

0XEO00_OFFF

1™

OXDFFF_FFFF|

Reserved

0xA000_13FF

QSPI Register

0xA000_0OFFF

Reserved

OX9FFF_FFFF [

QSPI Bank

OX8FFF_FFFF |

Reserved

Extended register 1GB

OX5FFF_FFFF

Reserved

0x43FF_FFFF

Reserved(bit-band Alias)

0x4253_FFFF

Peripheral Alias(bit-band Alias)

OX41FF_FFFF

Reserved

0x400F_FFFF

Reserved(bit-band Region)

0x4002_9FFF

AHB/APB1/APB2(bit-band Region)

Extended Device 1GB

OX3FFF_FFFF

Reserved

OX23FF_FFFF

Reserved(bit-band Alias)

0x2247_FFFF

SRAM Alias(bit-band Alias)

0x21FF_FFFF

Reserved

0X200F_FFFF

Reserved(bit-band Region)

0x2002_3FFF
0x2001_FFFF

SRAM/Retention SRAM
(bit-band Region)

Peripheral 0.5GB

OXIFFF_FFFF

Reserved

Ox1FFF_F811

OptionBytes

OXLFFF_F7FF

Reserved

OX1FFF_3FFF

OX1FFE_FFFF

Reserved

SRAM 0.5GB

0x1001_FFFF

Aliased to SRAM

OXOFFF_FFFF

Reserved

0x0807_FFFF

Main FLASH

O0XO7FF_FFFF

Reserved

0x0007_FFFF

Aliased to

yISRAM

CODE 0.5GB

Reserved 0x4002_5000 - OX5FFF_FFFF

MMU 0x4002_4C00 - 0x4002_4FFF

Reserved 0x4002_4800 - 0x4002_4BFF

SAC SRAM 512B*2 0x4002_4400 - 0x4002_47FF

SAC 0x4002_4000 - 0x4002_43FF

Reserved 0x4002_3400 - 0x4002_3FFF

CRC 0x4002_3000 - 0x4002_33FF

Reserved 0x4002_2400 - 0x4002_2FFF

FLASH 0x4002_2000 - 0x4002_23FF

Reserved 0x4002_1400 - 0x4002_1FFF

RCC 0x4002_1000 - 0x4002_13FF

ADC2 0x4002_0C00 - 0x4002_OFFF

ADC1 0x4002_0800 - 0x4002_0BFF

% DMA2 0x4002_0400 - 0x4002_07FF
< DMAL 0x4002_0000 - 0x4002_03FF
Reserved 0x4001_8400 - 0x4001_FFFF

SDIO 0x4001_8000 - 0x4001_83FF

Reserved 0x4001_5800 - 0x4001_7FFF

UART7 0x4001_5400 - 0x4001_57FF

UART6 0x4001_5000 - 0x4001_53FF

DVP 0x4001_4C00 - 0x4001_4FFF

12C4 0x4001_4800 - 0x4001_4BFF

12C3 0x4001_4400 - 0x4001_47FF

Reserved 0x4001_3C00 - 0x4001_43FF

USART1 0x4001_3800 - 0x4001_3BFF

TIM8 0x4001_3400 - 0x4001_37FF

SPI1 0x4001_3000 - 0x4001_33FF

o~ TIM1 0x4001_2C00 - 0x4001_2FFF
[an] Reserved 0x4001_1C00 - 0x4001_2BFF
o GPIOE 0x4001_1800 - 0x4001_1BFF
< GPIOD 0x4001_1400 - 0x4001_17FF
GPlOC 0x4001_1000 - 0x4001_13FF

GP10B 0x4001_0C00 - 0x4001_OFFF

GPIOA 0x4001_0800 - 0x4001_OBFF

EXTI 0x4001_0400 - 0x4001_07FF

AFI0 0x4001_0000 - 0x4001_03FF

Reserved 0x4000_7800 - 0x4000_FFFF

DAC 0x4000_7400 - 0x4000_77FF

PWR 0x4000_7000 - 0x4000_73FF

BKP 0x4000_6C00 - 0x4000_6FFF

CAN2 0x4000_6800 - 0x4000_6BFF

CAN1 0x4000_6400 - 0x4000_67FF

USB/CAN1 SRAM 512B 0x4000_6000 - 0x4000_63FF

USB Register 0x4000_5C00 - 0x4000_5FFF

12C2 0x4000_5800 - 0x4000_S5BFF

12C1 0x4000_5400 - 0x4000_57FF

UART5 0x4000_5000 - 0x4000_53FF

UART4 0x4000_4C00 - 0x4000_4FFF

— USART3 0x4000_4800 - 0x4000_4BFF
[a1] USART2 0x4000_4400 - 0x4000_47FF
o Reserved 0x4000_4000 - 0x4000_43FF
< SPI3/12S3 0x4000_3C00 - 0x4000_3FFF
SPI12/12S2 0x4000_3800 - 0x4000_3BFF

Reserved 0x4000_3400 - 0x4000_37FF

IWDG 0x4000_3000 - 0x4000_33FF

WWDG 0x4000_2C00 - 0x4000_2FFF

RTC 0x4000_2800 - 0x4000_2BFF

Reserved 0x4000_1C00 - 0x4000_27FF

Reserved 0x4000_1800 - 0x4000_1BFF

TIM7 0x4000_1400 - 0x4000_17FF

TIM6 0x4000_1000 - 0x4000_13FF

TIMS 0x4000_0C00 - 0x4000_OFFF

TIM4 0x4000_0800 - 0x4000_OBFF

TIM3 0x4000_0400 - 0x4000_07FF

TIM2 0x4000_0000 - 0x4000_03FF

2.2.1 MAR N5

W EE 256K EI512K TR AU INAE (FLASH)D , F TA7URE 7 ARt , TR/ 2Kbyte, SCRETTHEERR

TEHL T R TR,

SRR, BAEZNE. S E RS CRERRHITERE) .
TP REH, BTN X, REF S Z AR T R EE TR
2.2.2 MAIRSRAM

Fr N AR 238 144K 15 1 N B SRAMAIR-SRAM, H.H'R-SRAM A Retention SRAM, K/ RN16KFETi. R-
SRAM T #FRetention, 7EVBAT. STANDBY I R Al AR FEEHE (v DARC B A RFFEARFE) 5 HAth T/ER
A (RUN/SLEEP/STOPO/STOP2) #i#BRiAfrr; 75 Z-PWRXTH Retentionidh 1732 i) & BE,

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

Hhhik: RIITTR X @A X F IR 109 5 BRI AKE
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BRI
2.2.3 IRER RERF BrEHIZR(NVIC)

W B R 11 B R BT 25, GRS AL PE 218861 1T BE i P BT 1B (S L35 16 Cortex™-MAF 1) H W1 28) A116
MR

B EHEA IINVICHE Sk B LR fr) - B e 3 Ak 2
R IA) N i B N N A%
EMATINVICE: O

FOVFHH T ) S A 3

Kb B G 3 5 e P S 0

SRR T R R T e

H SR AL B IRTS

TR Bl EZN R, o ASNE ST
AL DL g5/ (1 o T A AR S R VR 1) P B B T R

2.3 AN W/ R I B (EXTI)

AN e W A ) B S 20 NIV R I 2%, T AR R AR SR o AEAS TR R 2R R T DU ST b e )
KA (LT AT BT BRI s GAAY), FERENE P Bl A — MR TR YERE T A P SR RS .
EXT VAT RIS 21 ik v 5 B /N P S APB2 R 4 5 3 .- 2278658 F 1/O #2216/ I R T 26

2.4 BB RS

R Z PR AR P kR, O3 NI EERCHBIHSI (8MHZz) , P EBREE4TLSI (4A0KHzZ) , AP e k)
BYHSE (4MHz~32MHz) , AMFBAKER#HLSE (32.768KHz) , PLL.

AL A EEHS I B ER N B B ONCPUIRBF, B85 FI ™ AT L& FR AR BAT R AU S T REAHSES Bl 244501
FIFNERIT PP RN, EOR R R, RS B S DI BIHSI, QR RE e W, B AT AR CEAR L A P
[FIAE, 7 75 L AT LIRS PLLIN B2 4 ) Hi W 28 (22— A TR R4 P R M A 4135 2 2R 2 ) o

ZA T B T EAHBRIAIR . HiEAPB(APB2) MIIHAPB(APBL) X 15 . AHB I =i 4% & 144MHz,
APB2[1 i AR A T2MHz,  APBLIN R R SR N36MHz. 22518 2-2[1IN BHRAE ] .

A AR A3 F7 PR 22 5] Nations Technologies Inc.
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B 2-2 BHorp
FLASH_CLK
CIOCk Tree HSE TRNG IM to Flash programming
. Prescaler ——» TRNG_CLK 1M
Legend: HSI [214]-++132
HSE = High-speed external clock signal TRNG1MSEL
HSI = High-speed internal clock signal HSE ADC 1M
LSE = Low-speed external clock signal | Prescaler —— ADC1/2_CLK 1M
LSI = Low-speed internal clock signal HSI
P 9 ADCIMSEL 12l 132
usB 48MHz USB_CLK
Prescaler to USB interface
11/1.5/2/3
RNGC prescaler
1112/3/4/-++132 RNGC_CLK
12S3CLK
12S2CLK
ADC PLL
prescaler ADC1/2_PLLCLK
/1/2/-++1256 ADC1/2_HCLK ADC1/2_CLK
ADC HCLK
— prescaler ADCPLLPRES[4]
11/2/+++/32
FCLK
HSIRC SCLKSW
8MHz HCLK CPU
PLLMULFCT [HSI =1 AHB BUS
N /8 SysTick
0SC_OUT sk 050 SYSCLK Pr?;:fier HCLK = 4
OSC_IN  [3-{4~32MHz X17..x32 PLLCLK| | 144MHz | | 1" sac_cLk  SPIO.CLK
- MAX CRC CLK QSPI_CLK
HSE - DMA1/2_CLK
PLLSRC APBL 36MHz MAX PCLK1 to
PLLHSEPRES Prescaler APBL peripherals
CLKSSEN 11/214/8/16 perip
HSE
/128 TIM 2/3/4/5/617
0SC32_0uT
- LSE OSC RTC CLK If(APB1 Prescaler = 1) x1———— TIM2/3/4/5/6/7_CLK
0SC32_IN 32.768KHz|  LSE - else x2
APB2
RTCSEL Prescaler 72MHz MAX PCLK2 to
LSIRC LSI APB2 peripherals
40KHz IWDG_CLK 11/2/4/8/16 perip
TIM 1/8
If(APB2 Prescaler = 1) x1
else x2
TIM1/8_CLK
HsI
HSE SYSCLK
MCO [+ SYSCLK TIMCLKSEL
PLL MCOPRES
Prescaler — PLLCLK

MCO

12/3/4/...115

1.
2.

2.5 B R

MHSHE NPLLA BRI N, f 5 B R G P AR H fE ik 21 128MHz
24 {d HHUSBIhREmT, 20 [ {8 FHHSEFIPLL, CPURIAIR U Zi&48MHz. 72MHz. 96MHzE144MHz.

FEJA NI, AT LLIE BOOTO/1 5| Ikt 5 52 A0/ ¥ A Bl
B NREPINGAiES (FLASH Memory) J& 3))
B MRS (System Memory) J3 5]

m N EBSRAMIE B

J&a S INEAE T (Bootloader) {7/ T R Gifrfif a1l LU ITUSARTLFIUSB: F X FLASH Memory it A7 4ifs »

2.6 PEEHFR

B Voo =1.8~3.6V: Vopil JHIJ9/O5] JIAN A i a5 B e .
B Vssa, Vopa=1.8~3.6V: HNADC. DACEALER /L. VopaIVssal Zi 53 il ZEH: EIVop M Vss.
B Vpar=1.8~3.6V: MK Vppltf, NRTC. AMH32kHZHR % 45 1 #% A A7 s fik L

ST A R F R S I VRS B, S LR 4-3ft T R

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

Hihk
B
B A «

PRI RS L X S b X E IR 109 5 H R A KL
+86-755-86309900 {4 H: +86-755-86169100
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ERREAR
2.7 B
WHEBEE R 1 _F AL (POR) A H e Z A7 (PDR) HL G, IX B4 HEES IR & 40T TARIRES, fRIE R R HHEIE 1.8V
B TAE: Vool T3 B IRME (Veorror) Y, B 28T EALIRES, AN H AN 2 A7 LM
2.8 T 4 FE R 1A 00 2%

WE A g B R I (PVD), & MM Voo/Vooaflt I 5 R{E Vevo L, 24 Vool T 85 T B{E Vevo i)
e daibn, PR R DUk S S . PVDILRE T Bl R H S o 2T Veorror M Vevp HIME S %
% 4-6,

2.9 B ERESS

FL IS TR 2 TR R

B SEATERUN, SLEEPEEA: FHETIE (MR) TAET IEEH

WU HIBATESTOPORS: L EAATEE (MR) Tl TAE T 1 # i sUa R o #E A 20

B SFIZITIESTOP2, STANDBYHIR: FHEFHTIA (MR G, &MIRHEFT#E (BKR) A
R EAE X EEHTE (MR) BRAL T IE% TR,

2.10 IRThFEAR

N32GAFR £ 517 il SCRF TR T FERE

W SLEEP#Z

FESLEEPEIA T, RACPUR L, FTASMEAL T TARRES HAITE KA vh Wi/ SR i e BECPU
B STOPO#i=

STOPOE I IE T-Cortex -MAFR FEREIRIE R, 7F 111 SRAMMI 7 1788 N BN E R IFTEHL R, STOPORE T Al LLik
FIBARI ERETHFE. TESTOPOREI R, = HLIFIK R I Bh 5G], BIanPLL. HSI. HSE, FIHE# ik
BT EE AR IR .

M. A DLE AT B B R EXTIE 53085 4 WSTOPORL A i, EXTUE S0 LLESN 16 MNEXTHE 5
(IJOMZX) . PVDRYHIH . RTCHMeiE. RTCH &P aRUSBIMLEE(E 5 .

B STOP2fER

STOP2## 50, T Cortex -MAFREREARMRE S, BT A IZ OB 2 B X R a3 e M. R 28804,
HSE/HSI/PLLF 4. CPUZAES:74E, LSE/LSIAIECE T/E, A GPIORY:, #MEIIOE HIhie MiHr. 16K
T R-SRAMEREF, HAhFISRAMAI T A7 28 BHE A0S £ 0. 8471 & wr A7 2 IR kR o

MefE . A L@ AR B R EXTIRAE 5308 MSTOP2KE A e iE, EXTUE S 0] LUE SN EF16MEXTHS 5
(/O#H%) . PVDIM#H . RTCREMIM: MR . RTCH%. RTCA{R. NRSTE /. IWDGE 7.

B STANDBY#IR

TESTANDBY 1] PAA Bl A 1 LA TH FER S o PRI o R 28 5 5GP, PLL. HSIFIRCHR % %3 FTHSE
ARG AR B 5G] #EANSTANDBY B )G, ZFAasMNAEE ER, HE&MFARMHNEARRE, R-
SRAMT] ¥, AL E AT TAE.

NRST FHIAMEEAES . IWDGE L. WKUPH| I E— EFHAY . RTCHMLEEEXRTCHY 4 mf DA A%
1) 92 \STANDBY F& U n fid

B VBATHIZ

TEARTI i, RENVppfi B, #oK B sh#E AVBATH R . fEVBATIIN T, & T NRST. PAO-WKUP.
PC13 TAMPER. PC14. PC152Z4F, KZE/O5] it T = PHARAS

c

3

A AR A3 F7 PR 22 5] Nations Technologies Inc.
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BRI
s EVEASTANDBY 220/, RTC. \WDG FIXN B I #0221
2.11 EEFHEHRTI(DMA)

L2 RIG 8 FDMARE R 25, B/ )DMATE 28 LR8Nl , v U G4 BIF 7S . AN Bt e
FAEfit s B AN I BER AL 2/ DMATS 28 SCREME S8 0P X R B, 850 T I i 2 ALt 2R g2 oh [X 25 R i
BT re AR R T

RABIEA A LT 1EEEDMATE KIZ 4, R A] DL b R R ANl . )i o o S s B N I 1Y
PRI B . AR R e A H bR dbdk .

DMATR] VLT FZ 4% : SPI. 12C. USART, miZk/il FH/IZE A E 28 TIMxX, DAC. 12S. SDIO. ADC. DVP.
QSPI.

2.12 SERF BT (RTC)

RTC/e —HIELLIEAT T ELES, WE H R e, nI$E4t = Ihae, B A e A i AR B v Al (B
2B P D Thig. RTCHIEIGVDDE Vear7| It HE, 7EVoof 2 IEFE Voo it i, 75U B Vear 5| B
M, WA EZNEREH T . RTCASH RGBSR EAIHEE L, MNSTANDBY LML), thAHE
7o

RTCHIIXAN I 84 AT LIk 5 N 32.768KHZ AN St A IR 28« W BRI #E40KHZ RCHR o~ B i [ A st
P 128 ST — NI B . XTI B R AR S S 5, @ U 432, 768K HZ I B AR st
BhYs, RIS AARME R SR A AR I Bl 22, AT DOk H — AN 256Hz 45 5 A RTCHI B £ iE 4T Kk . RTCH —
AN 2207 T A FH T b, BRSO T I 8 N 32.768KHZ I, UK 2 AR — AN URD K I R] B v . 57 Ab
RTCH L SRl AR THFEIRZS T i

2.13 ERSRAE 1M
R 2RI B 4B R IEACE I 2, LSRN DA A LA FR G S
TR T R B R SR ASE I BT

R 2-1 ERFEITIREHER

SERTEE TR R AR TR EH FEAEDMARER | MR/ BHEE | BEixMaH
l-llﬂj:‘! N o
TIM1 1~655362 |
161j rn—JﬁF’ t RN ﬂ‘u\ 4 ﬁ
TIM8 F FIfE = 3R
TIM2 l-llﬂj:‘! N o
TIM3 . 1~655362 |1 . .
164z T, o aJ LA 4 WA
Emg F FIfE = 3R
TIM6 1~655362 [
TIM7 1647 1.t i) LA 0 e

2.13.1 EAR R (TIMFTIMY)

HAENEETIMBMTIM7 255 — 1647 B A B s . X2 8 N S AR OL ), A AR5
S SE I 5% AT LA E FH 5 I 25 SR O IR TR B 4 o e A0S A 0 EL BB B DACHF- it i i i Hh FLIZIXBIDAC

FEACEIS 28 1) LI REM T

16 L F B EF O

W16 fr A AR (PR BCE A 1 3 65536 2 [A]FAFRED
W ik DAC [R5 i

B PEAFH/DMA EE LR

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

Hhhik: RIITTR X @A X F IR 109 5 BRI AKE
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ERRAR
& HFEMf

2.13.2 i FH 2 B3 (TIMX)

JBEHERZS (TIM2. TIM3. TIMAFITIMS) EEHTFLLTE: MG ST 8. W& AE 5 ik
T FE R A e T A

8 5 P 1) E L T RE AL
B 16 frAzReEGH . TSEE A Bt WL B RO
W16 MIA RTINS . (P AREOTRCE Y 1 F) 65536 ] AT R AED
B TIM2. TIM3. TIM4 F1 TIM5 £:£ 37 FF 4 AN iEiE
B TR PWM St Bt tess, ket . AR
B R R AN A I/DMA:

& T

& il FF

L PN EPS

L TR
W AIE NS S
B A ER RN TREIE AT, DASTIE N A D R
B OWE (ER) gmigdin. - TFIaEss T Il gy et i

RGO BT AR L

2.13.3 B IEH] I ER(TIMIFITIMS)

AR HERES (TIMIMITIM8) T LU TG WA SET L IR A S Ihkeh 58 A
PR R HROE

 JE I aR VA HAMA Y D RE . SEIXIR AR A= D). 1E T ALz .
R GE I G ThRE A
B 16 frHzReEGH . (TSI A Bt B R TR A B RO

B 16 LA mAE T ias . (P ARECRTIC E v 1 5] 65536 8] (AE = AED
B A RFEEE
B TIMLEZ 6/M#EiE, TIM8 &% 6 N ifid
B4R BGEE, TRy PWM S, s, sbkep it . SNk
BRI R AR A HT/DMA:
& T
& il
& AR
& b
& RIEETHA

W SEXE B A g AR 1) Hokb
B 5HF TIML. TIMS, i 1. 2. 3 SZErbThfe

A AR A3 F7 PR 22 5] Nations Technologies Inc.
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ERRAR
FE I AN RS T P E A

SR B P (T D, DAS B N 3 ) o e
WE (B30 gmiddsiEr. M TIBEIS T IR R ied I hr

B ERMERRED. T AL

2.13.4 RGIHTE: 2 I 8% (Systick)

AN ER AR T H TR EE RS, Bl s — AR AE s R T £ s

TRA TR
W24 A

B HIENEIRE
WSRO B A — AT TR R G D
CINGIE T R

2.13.5 & I 2 m #8(WDG)

XFEANE T TMALE T T (IWDG) M E & T 1#(WWDG), BANE T 1 MHe M 1 5 w4 tE . i e iRk i
PR P A0 R T
MSLETTH (AWDG)
PR TIM R 3T — AN 12457 b Pl - B 2 AN — AL I T o A, FRROST  RAIGER RCHR ¥ 2 BX Bl , B 32 1)
B g A W T AT AR R, BT TAEZESTOPORE . STOP2fE X FISTANDBY R . IWDG— H 4530, itk
ANAEBESE FOI ) Y IS (TS FRE TR FE T B % 2 0x000i} 724 A7, 8w LA 16 5 %
R R A R I AL RS, BAE A E I 2 B AR SR A A A B 3 e e I AT DA
S A B SR B 110 . A A TR M R A i
®HOEIIH (WWDG)
T VA T 1038 H W SR MEI,  FR AN TP AN AT 390 L A2 8 2% A 348 A ) 2 FH R 5 8 U AT 80 i
AR R . A I R K B O ( AE TO A 28 RORT MR, & |10 R 0 3k 21 390 B F i 1) R 3, &7k
—AMCUEN . FEMIRTTEEs A & O AR 2 0T, a0 SR 707 Ayl 1T B B8 (FE 4241 757728 Th ) i
B, AE A E— MCUE AN IX R BB H8S 75 B — AN B AR 18] 2 11 PR R
T BRE A
B WWDGHAPB LI £ 4345 5 45 21 1) B R 3K 3)
B AR E s R R
B AR

& U BN T0x40, (BF IR B4 Ay

& YISO BESEE DM E R, CEAET IR )N A B AL

& MR EETETVIEE VPR, i8R B EE T Ox40T P2 A e R Ik (EWINT), & AT L

F T S 2 3 B DL e WWD G Air

2.14 1’CEZED

ZIBANPSLIRC R &R, EIRHEZ EVLThRE, FEHIITA 12C a2 E T Wil MEFERr . SO
Z Ml E R F A (RS FFIMHzZ), SCFDMARERAE, [FINF 5SMBus 2.03% . 12CHEHG Z A%, A4
CRCH A I AT R 56« SMBuUS(F 4t % # 4 26— System Management Bus) F1PMBus( F Y5 & P & 2k —Power
Management Bus).

10 A AR 47 IR A F Nations Technologies Inc.
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BRI
12CH: AR E B RERIA U T -

W 2 ENLINRE: AR AT AR AT B
B 2CEWETIRE:
& A
& FAERBAEIRE S
B 2CH TR
& TG FE A REAS I 5
& 12CH: D SZHFTALER 104 -0k, 7L WA S S 4R XM Mtk i 1 f
& {EILAG I
B ARSI 7 AT/ 067 sk A SRR
W SCREAN R R R
& BRI (75100 kHz);
& Pd(714400 kHz):
¢ YU+ (FikIMH2) ;
B ORERE:
& AR AR R
& FUTRIELAAARE;
® 12CELRITFRE;
B EiRRE:
TR 5 K
b1k AL S 1R 2 (ACK) R % s
RS B AL AR AA B 1 2%
) S E VA S K2 P T N i R
m 2 rhibTE
& 1A AT bk TR 5
& LRI TR
AT 3k Kb T
HEBFATE AR IIDMA;
AT B FIPEC ({5 2 A0 H ARG ) Y 7= A Bl 56
HIERLA HPECAH AT LME i Ji — /> 71 A
T 55 — M7 1 PECHT IR I 56
Fe 4 SMBus 2.0
& 25 msi BRI ZE
¢ 10 msE & RN EMKY I ]
& 25 ms i R EMEY R B ]

|

* 6 o

11 A AR 47 IR A F Nations Technologies Inc.
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H1%: +86-755-86309900 {£H: +86-755-86169100
HE4: info@nationstech.com HE%w: 518057



NQtion v:“ www.nationstech.com

ERRAR
& T ACKIE I FPEC A /K B

& CSCRRHbME ST HEL(ARP)
W JEAPMBus

2.15 BHF DI RPBR R (USART)

N32G4FR R 5 7P~ dh i, B T 7AN B ATk 20, B 363N E H R 25 1 7 5 WOk 2% (USARTL. USART2F1
USART3), Fl4A4NiE 50U R #$(UART4A, UARTS. UART6. UART7). X7/ DR AL FE i@ S . SCHFIrDA
SIR ENDECAE ¥ fifehd . 2 AbPRERE A, B T E B UMLIN /AT BE .

USART1/ UART6/UART74% il S R 0] A4 5Mbit/Fh,  Foe 422 1 R[5 1 2 1 14 2.25Mbit/F) .

USART1. USART2HUSART3#: [ H A M{EFICTSHIRTS(E S ., FAISOT7816/1 & fit A= 2K SPIiE
EAa, BT 82 0 # AT LA FI DMAREE .

USART - ZRH MU T

XL, s

NRZARAERS 3

DEBRERRER RS, WA AR, T RSB RIEN,  eik4.5Mbits/s
] G AR A 7K P (B BROAL)

AIRCE RS IR, SCRFLERAME 1R AT

LINZERIE[FE Wt AF I HE /7 LA LIN A I WOFAF IR BE 77, 2USARTREFHEC ELRSILING, A2 e 1347
FERE, K6 10/1 2457 i T 7%

b R R I FH 2D A
IRDA SIR Zmid&sfifthtas, 78 1EH BT SCHRE3/16/407 (147 2L i [H]
B ERERELT AR
& ERERROSCEF 1S07816-3 ARtk HLE SR AE B R X
& HRERAEIN 05 M 1.5 AME LA
PR T
AJHC B A FIDMAR 2 b 233815, ESRAM BRI 4 th DMAZE a8t/ & 3% 71
T (R 1) 3% B R B2 UL 28 A B Aor
AR &
& PR
& AT
& fhimstbRE
LI gt
®  RIERIRAT
& O HERUCEAR AT
B ORI AR
& GiHHNR

& RFHHR
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ERRAR
& IR

& RUSHR

B 10 bR B USART A iR

|

B DAESEE,

& CTS %%

& LIN WA
& JORBE A AR
® SR TER

& BUCHUR A A A
& B SN
& iR

& MR

& EHNR

*  RIGHNR

AR AEANDLHES,  D0EE N B S

W FRERS g i (G 2 A S e 0 b bk s RS A )

www.nationstech.com

m o BACE

USARTHE USART1 USART?2 USART3 UART4 UARTS5 UART6 UART7

AR SCRF SCFF SR SCFF SCFF SCFF SR
[ ERIE et SR SCHE X A A ASFF AN FF

£ A7l (DMA) SCHF SCHF SCHF SR SR SR SCHF

EZ LTSN SCRF SR SR SR SR SR SCHF
A2 SR SCHE X A A A AN FF
ek SR SR SCHF A AR A ANSFF

XN L (L) SCRF SR SR SR SR SR SCHF

I'DA SCHF S SCFF SCHF X X X

LIN SCFF SCFF SCFF S S S S

2.16 HATHMEE D (SPI)

XHE3ASPIE M, AIENIPSEEINEH, SPISIZSHLE R,

SPISCVFL Fr AN B LA T A 84707 sGE A5 - ik Cn] DAgC B A, I M s &
SeHtIEEI B (SCK). #EIIERELIZ ERCE T LA BV T2 ME, AR — XA Hn 2 o 2k
T Af 4, 38T A CRCAZ B A T SR T A

SPI#z A R IREUN T -

3Lk 4 T AL

R 5 MU AR LR O B T R A4
BERAG L A4 iR i %

e

SR % LM

8/ R TR B (K M Trewd2)

13

A AR A3 F7 PR 22 5] Nations Technologies Inc.
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BEREAK
MRS (B K N ecLk/2)

F AN AR A PR (5

PRI AT 35 7T DA A A A EATNSSHE B MR BRI B A 5
] Gt R P B Al P AR 7

AR R BRI, MSBTE I BULSBTE Al

AT fid i T ) R R R WObR 7

SPLE AT RS AR &

SCRERTSEIRAE E{CRC

& TERIERUN, CRCEF LIEE &G — N1 K%

& EAUTR ORI R R S5 — AN B 3T CRC SR
W ATl R R AR DL K CRCES 1R AR &

B SCREDMATHREM A R IE AR PR 3 P A R R
W ORI SPILZ136Mbps, SPI2/SPI3#%1118Mbps

2.17 BATE W O (1°S)

12852 —Fh35| JVA [R1 2 #4745 @R B, S0 P SR 2 AR E R 128 4% 11 (55 SPI2AISPIBE HT) W] LA A - B
MAES, X245 ] LIRS E V1607 2447 803200 4 4y, 7N I TG B ufan A\ Bl HHJEIE,  SCHRFEURAESIR
8kHz#96kHz. &3 RF RN E bR, CAE CAHISHRE, MSBRILSBXI i, LAKPCMERiE.

EAEFNTEINA, T TARE MMM T . BN BN, 52 1 E MR R 4 3R AL b

fE5.

12SE: i £ D)Rean T

TS (DU BRI

B EEE AERIE

W SAZRMERT YRR T ES, IRAFREI K& SR AT 4% (BKHZ £ 96k Hz)

m AR AT DU 160, 2447 Bk 324

W [ O B A 1647 (1667 i E i) 532407 (16 24883247 £ i)
W AR AR (FRE )

B NRIERESR BN b AR 32 BRSO SR 13 AR AT

W 1607 K A AR SR ROE RN, RSB TE P 5 — AN AR

B SCFEFI2S R

& 12S CRlER

& MSB X bR (0 5F)

& LSB X FFARAE(H X 55)

€ PCM F5iE(16 Aod i mi b Kl i 7 AP i 16 A7 8 g™ gy 32 7 id ik i)
W RS EMSBTE S
B REFEE AT DMARE
W AR AT DU RSN AT A, LR [ S 256X Fs(Fs A MR AR AT ER)

14 A AR 47 IR A F Nations Technologies Inc.
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BEREIR
2.18 M9£R 4% # 1 (QSPI)
S 1 BQSPINLE HLBER, 1 LLZE MIHE I P 77 WU 2R F T A
QSP I il #% 1 = ELRFPE QIR

W 0] DA E pSingle SPI/Dual SP1/Quard SPIBE . 7ESinglefiX R, SCREFRAEIISPIEAE, ] LA TAELE X
T\ &R THF

W SPIHERAEJ5 2URT DA B ARl A s A A R, 1R B dr ST L B, S8 7 1 Bl sk
B B2 B o B T AT DL B

SCHF8-bit. 16-bit. 32-bitfIHE T iH) 7 R

AWK FIFO

S DMA:/E

SCHREFIFOH T . HRAESER P R b $E Uy ] 48 5

R IE S RF4>36Mbps

FENA LR B N AE M R, BB IR AR B HLBERY B, 28 9 B, DummyBh Bt B
B, X JUANKY BRI DARC B Dy it

2.19 ZEFFIM AN HE: O (SDIO)

AR50 N\ HE 42 11 (Secure Digital Input and Output), ##7SDIO# 111, SDIOF L% 1 AAHBAM AL B 28 A1
HARR(MMC). SDFFEfF. SDIO-K ¥ a4 it 7 ¥R .

SDIOFHLZhHEU T -

B ¢ FF (MultiMediaCard System Specification Version 4.2) , SZHF167(BRIN) AR 18K FHE M4k, 1M Ak
R EMMCHMY

B ¥ (SD Memory Card Specifications Version 2.0)

B ¥F (SD /O Card Specification Version 2.0) , S #F1A7(BRA) AL Hd % X
B SDIO fiE 7] ik 48MHz

B SDIOASZRFSPIE TS 2

2.20 2R X M4 (CAN)

TFR2BECANG LR T, A MIE2.0AR12.0B(FE5h), 7iE2REIEIMbps. ‘& A DL &I LA AR IR AT bR
HEMT, AT DLBRSORT R 1% 290 AR IR (1 FE it .

F A

B S EFCANTNY2.0AR12.0B LB R
W B ] IA 1IMbps

W SRR AN flOR 8 (S ThAE

B Kix

& 3 ANRIEHEH
& ARSI S G R
& IUERIE SOF I ZI fr i 1] 8k

m L

15 A AR 47 IR A F Nations Technologies Inc.
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EREIAK
& 3 JRER 2 MEIR FIFO

A AR (3 RS 2H
14 ANl yEas
INPEERIIES
FIFO i i Ab ¥ 75 50 n il &

& 0B SOF I ZI i )8k
WAl R A

& HEEEAEERX

& 16 ([ RIEfTEn 38

& AERSE 2 NBEE T KA (AR
mEH

L Sl T

& RH o5 A ok 1 ek As ], TR R A ROCR

2.21 I B 4T 82 (USB)

N32G4FR R 51 7= il P ik — ) A T USBI) 15 2 15 1) 8%, 1815 45 USB 45 (12Mbit/F2) bR, ity s ml
hoE, EAHEMEEDIEE. USBEL FHI48MHzI B i 58 FPLLE 2/~ A CA PRI S F0E 1, I Enai
FE HSEZIER i  Ah AA)

USB Bz & 445 il 45 3= ZERp PR T

Fi4r USB2.0 A3 i 4% I AR FILYGE

AIACE 1 3] 8 4~ USB i &

CRC(TEI TUARR ) A RS, R IAIAS A 22 (NRZI) S i/ RS AL A 78
SCREt R[] A5 i B i X LA

SCRE USB e /M i 151

LA R AR ik i A= ik

B USBDP {552 E3zr s 1.5K Eaispl CREAEHD , KE45%

2.22 BABANEHEO(GPIO)

Y H %2651 GPIO, 4y A5% (GPIOA/GPIOB/GPIOC/GPIOD/GPIOE) , #H#H164 N1 (D4H3E8AS, E
HILIA) o FEAGPIOT| AR AT LA 4 i B i . (HESRBFIR) « N GraliANiy Bl R ) 88 A
PIAMR D RER 1, 2 3UGPIOS| IS5 8w Bl 2 AL, H 05| e S e 5] IR M Br T A
AT RER I, BT IGPIO5| JER A K IR iE L e 77 .

GPIOFE ZRF IR U T :
W GPIO it [ BEANL AT DA R4 T e B e 22 A =
®  HNET
& A g (55 ERD
& AR (B3 NAD
L IR EPRPN

* 6 0 o

16 A AR 47 IR A F Nations Technologies Inc.
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ERRAR
& JHlEH

& G H

& S AR

& RS HYRE
m i/ I/O(GPIO)

& SiAHIRMRIESN G, EHINEERITE, B BOOTO Al BOOT1 4 (BOOTO Al BOOT1 NHi A K
B, 1O i DB AL B AR g A A

& SAIRMNIEN S, BHIIEEARITE, VO i N E SR, 205, JTAG 51
B TN e R R

v JTDI BT L4t

v JTCK BT Fhii

v JTMS & T EHifit

v NJTRST & Lz

& SN HACER, 5 B A A A B e S BRI 170 ST, R DA AR AR O
i 2 n

B A B B BT B D R

A W BT D ESE AN R W RE T, D T R AN R TR, i 1 06 2T B s A A
SRHTRE: {8 F BRI T REHIT 6 406 o 1AL G B2 A7 2 i A

GPIO BUENLH, BUENLHIRVEARSS 10 BLE . HE—im LA BT 1 8UE (LOCK) R, £ —Ik
AL, AR T 5 i A7 1 i B

2.23 BB FFE A (ADC)

SCFFIRZ 212074 TMSps KA R B LEMADC, S S AN ZE 73N, HerP ADCLSZRRON HhiiE
18, ADC23CHFI2/MAMEREIE, &5 51 L= NADCHEIE, %% a] JE 16D FMAFI3N A HIE 5 U

ADC T ZRH iR U T
W CEF1247. 1047, 840, 6 iR AIALE
& 12bit 7} HEE N B s R R AR 4.7TMSPS
€ 10bit 7} FHE N iR EE A 6.1IMSPS
& 8bit SR T R ECKAEEZ 7.3MSPS
& 6bit 73T em R AE % 8.9MSPS
W ADC R o A TARR B SR I h PR T I i et
& (UAPCE AHB_CLK /E N TAER B, femi vl 2] 144MHz
& TECE PLL {FSREERBPYE, Al #) 80MHz, 77040 1,2,4,6,8,10,12,16,32,32,64,128,256
&  TCE AHB_CLK {EJyREER 85, e n] #) 80MHz, (#7040 1,2,4,6,8,10,12,16,32
& PP R T AT Th AR, SR A ZAC E AR IMHzZ
W CRRER ARl ADC SREE
W RN VRN ORI R AR T S I 7 A i
W ORI S A

17 A AR 47 IR A F Nations Technologies Inc.
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BEREAK
MIHEIE 0 FEIE N /) 5 s

SCHFE R HE

Ay A RO — S5 2 X 5

SR () B T DA 18 1 3 1) 2 A2

R U2 B R N 3 35 A7 D i 126 Tt

[ 7 A =

WHE AN, ADC1 fil ADC2 4 &

ADC fEHEIR: 1.8V F 3.6V

ADC #ii A\Jilfl: VREF-< VIN < VREF+

ADC A LM# H] DMA #4FE,  FLINGHE TE 4 #9147 DMA i K7™ A4E
BAUE T IMIThRE, T LAARR R ML — . 2 BRI A I T I, bk A0 (5 5 T 1
TS, R A i

2.24 B FIER B2 (DAC)

SCHF2N B A1 4% (DAC), DACZ 1207 v A+ FEL B H B0 0 7 SADUe # 25 - DACHKEHUA 2 HY i 18
FAVEIE A PR ey, 2 DACH LLFINE A AN . DACH LUIEL 51 % A\ 225 1 K Vrer LASR
(ETE LS S A S

XA O R MR T fg

P DAC #e#udt: A — /M@

A TC B 8 frmk 12 fif

12 s RIC 1  A B  5F

[F 5 5 37 T e

7R I e

FEAE = A

X DAC 38 E M B[R] e 4

AN IEIE AL 5 H DMA Tihe

G s R AT e 4

B I ASEHE VREF+

2.25 BEFEAERERIR(TS)

TR AR AR 7 A — AN BEIR FE R AR I L, B0V BBl 7E 1.8V <Vppa< 3.6V Z 1] 5 5 ISR 1E P S % B2
FADCI_INI6HHANIEIE b, TR A 2% (10 e % e 3807 38U

2.26 HFIHFEE O (DVP)

DVPE— AR K MICMOS oL g4 11, AT LLARS 7 s SEILE 7 G BECREE oK, JF HEEAREE
ML FHCPUFT.

DVP & B D RERFE LT -
AR
W SRR BR R (JELE 24MHzZ), 45 5ME CMOS 38 F H L b

18 A AR 47 IR A F Nations Technologies Inc.
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EREIAK
HA 8x 32bit K/ME) FIFO, FIFO —IRA[{&4m 4 Ngi

SCFF DMA, RER B LT CPU T
KAE BB RN ILITUN 4 (R H
W STRPREREAEN BB U R

2.27 R TLRB K H H6(CRC)

M CRC32MICRC16TIAE, T TLARIK(CRC) T L IT RARYE [ 7€ 10 A2 i 2 Wil {3 2IME —CRCIF &R
FEMRZ N A, 3T CRCMIBAYE I T B Bt A sl A7t (1 — 2. fEEN/IEC 60335-1hniE (3l A
EIHE T AR N A A AR AR A B, CRCTFSE TRl DU T SEmf O AR I 28 44, IR S TEREREAN
A BGZER A IR 7 AL 2 A4 0T B

CRCH) T ZHF N T -

CRC16: L HFZ Izl X164+X15+X2+X0

CRC32: CRFZ I X3 + X6 + X23 + X2 + X16 + X12 + X1 4 X120 + X8 + X7+ X5+ X4 + X2+ X +1
CRC16 15K a]: 14~ AHB 4 & #H(HCLK)

CRC32 i1} a]: 14~ AHB 4§ & #(HCLK)

TR TUR I FA R E AT &

B FFDMA 7l

2.28 BIEE 4N 5] 2 (SAC)

PR SRR I 51 5, SRR 22 B R B vk 2 T 5 R o PR i SRR R A iR B R Rk Il AR T Al A A
SR RERR R IR N fige A i 1L

TR SRR AR

W S7HF DES XFREE
& 7 DES Al 3DES iz &
& TDES 7% 2KEY #1 3KEY #ix,
¢ I FF CBC fll ECB X

W S7EF AES XRRELE
& SO 128bit/192bit/ 256bit 5 EH K
€ ¥ CBC. ECB. CTR#ix{

B TR SHA JR ik
€ Sk SHAL/SHA224/SHA256

W R MD5 fi B

B HEERARRE S SM1. SM4.  SM7 BE LK SM3 AR Bk

2.29 ME—E & F 55 (UID)

N32GAFR Z 417 i N BN AR B IME— &% & 7 15, 23 1 99647 TUID(Unique device ID)F11284 ]
UCID(Unique Customer ID), XM 755 A7 UTE N g s I R R BC BB, SIS s BEH
] 9RE, FEARIEXTN32GAFR R VT — Al il ds EAT AR D0 N &2 ME— 10, A B AR P sl i %
AT DL I CPUBERITAG/SWDHE 3L, AR #E A5 04

UID 961, I8 HIRMON P HI 5 B E RS, 2495 INAERT, R UbME— bR 5 BN SE M 5,

19 A AR 47 IR A F Nations Technologies Inc.
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EIREK
— AR AR LE INAZ A i 4 N ) 22 4k

UCID 12867, 87 E REARE o5& L, S a7 KA G B
2.30 BT HLITAGHER O (SWJ-DP)

WHRARMAISWI-DP#: [, 254 TITAGHI A AT BB iR 195 0, AT DASEEl B3 47 s 2R i1l d% 0 sl TAGHE: L 1)
R, JTAGHIITMSFIITCKAE 54 5l 5SWDIOFSWCLKIL B 5| 1, JTMSHI_E 1 — MRS 5 B 5 T
1EJTAG-DPHISW-DP|a] )4 .

www.nationstech.com
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EIREK

3 5 f e Ak

3.0 HERER
3.1.1 QFN32
B 3-1 N32G4FR£&5IQFN325| i

Y4
-
O
=
@ | |9 7o) :")
8 % 8 n <t ™ — —
S 2 & 2 2 2 g g
CEEEEEEEEEEEEEEEE R
_________ 32 31 30 29 28 21 26 25
PC14-0SC32_IN{ i1 24f | VDD_2
PC15-0SC32_ OUT| 12 23i {vss_2
PDO-OSC_IN| i3 22{ | PA13-SWDIO
PD1-OSC_OUT|  i4 21f | PA12-UsB_DP
| QFN32
NRST|  i5 20 | PA11-USB_DM
Vssai is 19] _|PA0
VDDA{  i7 18] _|PAg
PAO-WKUP| 8 S L:
S, w1112 130 14 15 16
I <2 < < S 8 = 4
o o o o a8 o E E
21

A AR A3 F7 PR 22 5] Nations Technologies Inc.
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3.1.2 QFN40

S

B 3-2 N32G4FR %5 QFN403| {4 f
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X
-
(@]
o
o o .
D| m| 5 [Te) < )
2] © o <t ™ — —
[a) [a)
S ¢ g 2 2 2 2 L <L g
( N A A T T )
L 2 A O A O O
_________ 40 39 38 37 3 35 34 33 32 31
PC14-0SC32_IN|{ i1 <HI PA13-SWDIO
PC15-0SC32_ OUT{ {2 20! {PA12-USB_DP
PDO-OSC_INf i3 28] {PA11-USB_DM
PD1-OSC_OUT| 4 27{___{PAL0
NRST{  i5 26 __{pao
| QFN40
VSSA| 16 258 ] PAS
VDDA{ {7 24{ __|PBIS
PAO-WKUP 8 23{ __{pBis
PAL} {9 22{ __{pB13
PA2} {10 21 __{eB12
110012 13 14 15 16 17 18 19 20
k SR R V0N A YOO T VOO T VOO A VO A VOO OO OO O Y,
™ #I < [Te] © N~ <t Yo o —
= Q I £ £ & 2 £ B 2
>
22

A AR A3 F7 PR 22 5] Nations Technologies Inc.
Hihk
B
HEAE -

N L X b X F iR 109 5 EREAKE
+86-755-86309900 {£F: +86-755-86169100
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3.1.3 LQFP64

& 3-3 N32G4AFR 5| LQFP645] B4 i
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64| |vDD_3
63| |vss_3
62 |PBO

61 |PB8

60| ] BoOTO
59 ] PB7

58| | PB6

57| | PBS

56| | PB4

55| | PB3

54 | PD2
53| |pc12

52| |pcit

51| |rc1o
50[ | PA15

49| |rA1s

4 N\
o
vBAT[ |1 48
PC13-TAMPER-RTC[ |2 47
PC14-0sC32_IN [_|3 46
PC15-0SC32_OUT [_| 4 45
PDO-OSC_IN[_|[5 44
PD1-0SC_OUT[ |6 43
NRsT[_|7 42
I E 41
LQFP64
Pci[ |9 40
pc2[_]10 39
pca[ |11 38
vssa |12 37
VDDA [_|13 36
PAO-WKUP [_| 14 35
PAL[ |15 34
Pa2[ |16 33
\ J

PB2-BOOTL [_|28

23
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ERRAR
3.1.4 LQFP80
B 3-4 N32GAFRZFILQFP805| If-fi
O T T I R
S¢ oo 82222222999 g g8
e L L T S
@S PR FREER RN BBL S8 B3B8 E I

PE2[ |1 60 | Pa13
PE3[ |2 s59[ ] Par2
veat |3 s8] Pal1

PC13-TAMPER-RTC [_| 4 57 ] P10
PC14-05C32_IN[_|5 56| PA9
PC15-05C32_0UT [_|6 55 ] Pas

osc_N[_]7 54[ ] Pco
osc_ouT[_|8 53[ ] pcs
NRsT[ |9 52| ] pec7
pco[ |10 LOFPEO 51[ ] Pce
pci[ |11 s50[ ] Pp15
pc2[ |12 a9[ ] P14
pca[_|13 48[ ] Pp10
vssa |14 47[_] PO
VDDA [ 15 46 | D8
Pa0-wkup [_|16 45| ] P15
PAL[ |17 44| ] PB14
PA2[ |18 43 | pB13
PA3[ |19 42| ]rB12
vss_ 4|20 41| ] vop_1

vop_4 [
Pas[ |22
PAs [ |23
PA6 |24
Pa7 |25
pca[ |26
pcs |27
PBO |28
PB1 [ |20
PB2-B0OT1 [_|30
PE7 [ |31
Pes |32
PE9 [|33
PEL0 |34
PE1L[ |35
PE12 [_[36
PE13 [_[37
pB10 [_|38
P11 [_|39
vss_ 1[40

24 A AR 47 IR A F Nations Technologies Inc.
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3.2 SR A X

SRR IOE M TS S % P T “GPIOFIAFIO” HATH K “EHThGE” &=

S
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% 31 MY
3 s | _ TR S ISR
TS s | & | Pl mgo
Sl S|l EHAK g | ® | safe® oHe
el R | o |xp | EER ERik E 034
clo|212 =
- - -1 PE2 110 FT Yes PE2 UART6_TX DVP_HSYNC
-] 2 PE3 110 FT Yes PE3 UART6_RX DVP_VSYNC
- -1 113 VBAT S - - VBAT - -
- - | 2| 4 | PC13-TAMPER-RTC® | 1/0 TC Yes PC136) TAMPER-RTC -
1]1|3|5]| PCl14-0SC32IN® | 1/0 | TC | Yes PC146) 0SC32_IN -
21211416 PC15- OSC32_OUT® 110 TC Yes PC156) 0SC32_0uUT -
3357 0SC_IN® I | TC | Yes 0SC_IN - -
4468 0SC_OouT® o | Tc | No 0SC_ouT - -
5151719 NRST 110 - - NRST - -
ADC12_IN6(0) DVP_D2
- | -181]10 PCO /10 | TTa No PCO 12C3_SCL UART6_TX
ADC12_IN7(9)
- - 1911 PC1 110 TTa No PC1 12C3 SDA UART6_RX
UART7_TX
- - 11012 pPC2 110 TTa No PC2 ADC12_IN8\19) SPI3_NSS
12S3_ WS
UART7_RX
- - 11113 PC3 1/0 TTa No PC3 ADC12_IN9(0) SPI3_SCK
12S3_CK
12 | 14 VSSA S - - VSSA - -
13|15 VDDA S - - VDDA - -
WKUP
USART2_CTS
ADC1_IN1®
8|8 (1416 PAO-WKUP 1/0 TTa No PAO TIM2_CH1_ETR SP13_MISO
TIM5_CH1
TIM8 ETR
USART2_RTS
ADC1_IN2®
-1 91517 PA1 1/0 TTa No PA1l TIM5_CH2 STzlgéMS%SI
TIM2_CH2 —
DVP_HSYNC
USART2_TX
TIM5_CH3
- 11016 | 18 PA2 110 TTa No PA2 ADC12_IN1110 -
TIM2_CH3
DVP VSYNC
USART2_RX
TIM5_CH4
- 111 (17|19 PA3 110 TTa No PA3 ADC1_IN4® -
TIM2_CH4
DVP_PCLK
25
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ERREA
S g . AT FA AR
o s | & | Pk amgo
3928 B AT B | W safeo "
ARl K| o | xw | EER Bk &5 X
co|o|l99 =
-] -1]18]20 VSS 4 S - - VSS 4 - -
- 11211921 VDD_4 S - - VDD_4 - -
SPI1_NSS
USART2_CK
DAC_OUT1
9 (1320 |22 PA4 1/10 TTa No PA4 ADC2_IN1(9) 12C2_SCL
DVP_DO
QSPI_NSS
SPI1_SCK
DAC_OUT2
1014|2123 PA5 1/0 TTa No PA5 ADC2_IN2(9) 12C2_SDA
DVP_D1
QSPI_SCK
SPIL_MISO
TIM8_BKIN
ADC1_IN3©®
11 (15|22 |24 PA6 1/0 TTa No PA6 TIM3_CH1 TIM1_BKIN
DVP_D2
QSPI_100
SPI1_MOSI
TIM8_CHIN
ADC2_IN4®
12 16|23 |25 PA7 1/0 TTa No PA7 TIM3_CH2 TIM1_CHIN
DVP_D3
QSPI_I01
ADC2_IN5(9)
DVP_D4
13 (17|24 |26 PC4 1/0 TTa No PC4 QSPI 102 12C3_SCL
UART7 TX
ADC2_IN12(1°)
DVP_D5
14 | 18 | 25 | 27 PC5 1/0 TTa No PC5 QsPI_103 12C3_SDA
UART7_RX
TIM3_CH3
- 1192628 PBO 1/0 TC No PBO TIM8_CH2N -[JIXETEH'I'Z)T
DVP_D6 —
ADCZ_IN3(9)
TIM3_CH4 TIM1_CH3N
- 1201|2729 PB1 1/0 TTa No PB1 TIM8_CH3N UART6_RX
DVP_D7
DVP_D3
- - 128130 PB2 1/0 TTa No PB2/BOOT1 ADC2_IN13(1°) UART4 TX
SPI1_NSS
TIM1_ETR
- - - |31 PE7 1/0 TC No PE7 - UART4_RX
SPI1_SCK
TIM1_CHIN
UART5_TX
- - - 132 PE8 1/0 TC No PE8 - SDIO_DATO
SPI1_MISO
TIM1_CH1
UARTS5 RX
- -1-133 PE9 110 | TC No PE9 - SDIO. DATL
SPI11_MOSI
26
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ERRAK
ESE:S g . &R R ATIRR®
o s | & | Pk amgo
S|S|e|2 B A safe® S HE) \ i
TEl5y R o | 2 H 2Rk X
(OO 2 Bl B -
TIM1_CH2N
SDIO_DAT2
- - 34 PE10 110 TC No PE10 - SPI2_NSS
1252 WS
TIM1_CH2
SDIO_DAT3
- - - 135 PE11 110 TC No PE11 - SPI2_SCK
1252_CK
TIM1_CH3N
- - - |36 PE12 110 TC No PE12 - SDIO_CLK
SPI2_MISO
TIM1_CH3
SPI2_MOSI
- - - 137 PE13 110 TC No PE13 - 12S2_SD
SDIO_CMD
12C2_SCL TIM2_CH3
15| - |29 |38 PB10 110 | TC | No PB10 USART3 TX DVF. D4
12C2_SDA TIM2_CH4
16| - | 3039 PB11 /0 | TC | No PB11 USART3_RX DVF_ D5
- | - |31]40 VSS_1 S - - VSS_1 - -
- - 13241 VDD_1 S - - VDD_1 - -
SPI2_NSS
1252_WS
12C2_SMBA
- 121(133|42 PB12 110 TC No PB12 USART3_CK -
TIM1_BKIN
CAN2 RX
SPI2_SCK
1252_CK
- 1223443 PB13 110 TC No PB13 USART3_CTS UART5_TX
TIM1_CHIN
CAN2 TX
SP12_MISO
- 123(135|44 PB14 110 TC No PB14 TIM1_CH2N UART5_RX
USART3 RTS
SPI2_MOSI
- 12436 |45 PB15 110 TC No PB15 1252_SD -
TIM1 CH3N
USART3 TX
SPI3_NSS
- - - |46 PD8 110 TC No PD8 - 1253 WS
CAN1 RX
USART3_RX
SPI3_SCK
- - - | 47 PD9 110 TC No PD9 - 1253 CK
CAN1 TX
USART3_CK
- - - 148 PD10 110 TC No PD10 - CAN2_RX
TIM4_CHS3
- - - 149 PD14 110 TC No PD14 - 12C4_SCL
TIM8 CH1
TIM4_CHA4
- - - | 50 PD15 110 FT Yes PD15 - 12C4_SDA
TIM8 CH2
1252_MCK TIM3 _CH1
TIM8 CH1 SPI12_NSS
- | -1]37]|51 PC6 /O | TC | Yes PC6 SDIO. DAT6 1255 WS
12C4_SCL USART2_CTS
27
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BEREIR
ESp5 ] g . &R R A ThRE®
o s | & | Pk amgo
S|S|e|2 B2 Eul safe® S HE) \ i
AR K| o | x# H Bk E073
o919 =
1253 MCK TIM3_CH?2
TIM8_CH?2 SPI2_SCK
) PC7 o | TC | Ves PC7 SDIO. DATT e K
12C4_SDA USART2_RTS
TIM3_CH3
| - |39]53 PC8 o | TC | Ves PC8 ST[;:V'OB—DCAHT?’O SPI2_MISO
= USART2_TX
TIM3_CH4
TIM8_CH4 SPI2_MOSI
| - 4054 PC9 o | TC | Yes PC9 SDIO. DATL 1262 S0
USART2_RX
USARTL CK
17 | 25| 41| 55 PAS o | FT | Yes PAS TIM1_CH1 ;
MCO
USARTL TX
18| 26 | 42 | 56 PA9 o | FT | Ves PA9 VL G 12C4_SCL
USARTL_RX
19| 27| 43|57 PA10 o | FT | Ves PAL0 VL G 12C4_SDA
USARTL CTS
USBDM
20 | 28 | 44 | 58 PALL o | FT | Ves PALL CANL RX ;
TIML CH4
USARTL RTS
USBDP
21 | 29 | 45 | 59 PAL2 o | FT | Ves PAL2 CANL TX ;
TIML ETR
22|30 | 46 | 60 PAL3 o | FT | Yes | JTMs-swpIio - PAL3
UART4 TX
23| - 4761 VSS 2 s | - - VSS_2 - -
243148 | 62 VDD 2 s | - - VDD 2 - -
PAL4
25 |32 | 49 | 63 PAL4 o | FT | Yes | JTCK-SwCLK - UARTA RX
TIM2_CHL_ETR
PAL5
26 | 33 | 50 | 64 PAL5 o | FT | Yes JTDI S;;é%—’\v'\f’g SPIL_NSS
a USART2_CTS
TIM8_CHIN
USART3_TX
UART4_TX SPI3_SCK
_| - |s1]es5 PC10 o | TC | Yes PC10 SDIO. DAT2 285 K
QSPI_NSS
USART3_RX
S| - 5266 PCL1 o | TC | Ves PC11 et SPI3_MISO
- QSPI_SCK
USART3_CK
SPI3_MOSI
- | - |s3]67 PC12 o | Tc | Yes PC12 géfg‘r’c—&( 1253 SD
- QSPI_I100
TIM8_CH2N
CANL RX
o] - Jes PDO o | FT | Yes PDO - UART4_TX
QSPI_iO1
CANL TX
N I N PD1 o | FT | Yes PD1( - UART4_RX
QSPI_I02
TIM3_ETR SPI3_NSS
- - 7) _ _
54 | 70 PD2 o | TC | Ves PD2 UARTS RX 1285 WS
28
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BEREIR
Eap-d g . [ ERE A ThEE®
o s | & | Pk amgo
AEAEE Bl 2 ael | @R \ \
I E5 5 o | X# NN HEX
o919 =
SDIO_CMD QSPI_I03
TIM8_CH3N
PB3
TRACESWO
SPI3_SCK TIM2_CH?2
27|34 |55 |71 PB3 o | FT | Yes JTDO 1295 OK SPIL SCK
USART2_RTS
TIM8_BKIN
PB4
TIM3_CH1
28 | 35 | 56 | 72 PB4 o | FT | Ves NJTRST SPI3_MISO SPIZ_MISO
USART2_TX
TIM8_ETR
TIM3_CH?2
12C1_SMBA SPIL_MOSI
29 |36 |57 |73 PB5 o | FT | Ves PB5 SPI3_MOSI CAN2_RX
1253 _SD USART2_RX
TIML_BKIN
12C1_SCL USARTL_TX
_ | 375874 PB6 o | TC | Yes PB6 IV oL CAND T
12C1_SDA
| - |s9|75 PB7 o | TC | Yes PB7 TV o USARTL RX
30 |38 |60 | 76 BOOTO B ; BOOTO - ;
12C1_SCL
S| fet77 PB8 o | TC | Ves PB8 oS, CANL RX
- UART5 TX
12C1_SDA
S| - |e2|78 PB9 o | TC | Yes PB9 STD'I'\C")“—S/';'{ES CANL TX
- UART5_RX
31396379 VSS 3 s | - - VSS 3 - -
32|40 | 64 | 80 VDD_3 s | - - VDD_3 - -
1. 1= A, O= #i#, S= #HWE, HzZ= EH.

2. FT: #&5V; TTa: #&3.3V, LHEMSNE: TC: #iB.3V 10,

3. HLEZIEEN A T B A

4. PCL3, PCLAAPCLS 5| Bl i F K T, X N SR BEGER N B IR I H D (3MA) o AR =11 BIE A 11 51 i B LA
IR (EXTH I H BE T EFR2MRAz #C ., @A) 5 #HB0pF, =15 i i it & H J A EEE13mA

5. LG BT XL AT T T EERE T, 2 G RIER L, 3 LL 5] RIS Hy 407 X 1 75 7 s 1 ol X L (r s N e - R
LRGP . FTLIFTE R A0 ORI R IS B, iESHNI2GAFR Z I 124 TR 1 -1 (X 3 FIBKP 22 AT e 2

6.  HNH B EEGESS B EL B F A G (DR B T S UL G, 1A EIEZEN32GAFR A 2 F I R I 25
/O Z T AT EZE T,

7. QFN32, QFN40O, LQFPG64ZLSLEN] 7/ M5 Al 5] Hi6 7/ KA/ f A A Hi B /0SC_IN AIOSC_OUT ZJGEMI.  H A 7] LU 3 i X 1~ 7] Ly
PDOAPDL1 LS54, 4/HHPDOFPDLAL, X B 5 IR GER (O L5 . (AX7FLQFP80A/EE, 7 7PDOFPDL /5 A HILH5E 7 . 1A
MR R LI TT ER R E . T ZE G B IS HEN32GAFR [ 1 224 F IR 25510 2 15 AT i i & 2 7.

8.  Fail-safe/Z24.8 4 RG HWIANT, TAO_LWFAE T, PLFTERA AL MIT-FEAH L —EWHE, TR
%,

9. X/WHINDC I Ky UEMIE, 5 HFR m R 58.TMSPS(12Bit) .

10. W/ PHIADCHE 4y i, LR R %4, TMSPS(12Bit) -

T GG R AR A B HIADCL2_INX, s aX 5] A LEADCL_INX ZGADC2_INX . #/%1: ADC12_INS 5 iX 1™ 5 Jill if LAFIE B %

ADC1_IN9, a7 LIf & #ADC2_IN9,
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BEREIR
T T HPAC XA IR L) aE I AITIM2_CHL_ETR , Ay i LU B iZ 255 4TIM2_CHLZ(TIM2_ETR. /72, PALSXS M9 H e K 255

95 BTIM2_CHL1_ETR, AZ AN XK.
HPETHm 7 Z RO H [ 5 HJR H Jh 1 227 T3.6V o
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EIREK

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

EREN T T T IR R B B S5 VP A . BRI T 2R A B R, e Lk AT
ﬁgjﬁgéﬁmm%miJ%mﬁ%x@%ﬁﬁﬁ¢Mﬁﬁum%%m@ﬁmmzﬁmﬁ@ﬁﬁﬂwagy
4.1.2 HAVEE
B B, SRR T Ta=25C 1 V=33V, JXEEHUE R MK, IUH T H it e 5.
4.1.3 Bt 25
BRI, S R 2R R IR, U TR P IS
4.1.4 FERBEE
I B B 1 5 R T a1,

B 4-1 5l sAER&Hs

—X MCU PIN

30pF —

4.1.5 5| BHiE N\ B E
B _E O\ R B 77 R TR 42
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BERREAK
B 4-2 5N BE

MCU PIN

4.1.6 LA R

B 4-3 TR

VBAT ,J—‘
.

~4& Power Switch Backup circuit
~

1.8-3.6V (32KHz Oscillator,RTC wakeup
circuit,Backup register

Output :
[}
10 |
General 1/O port Level| jogic :
shift | circuit
A |
Input Core circuit |
7 (CPUdigital |}
circuit and |
| memeory) :
| |
| [} [}
DD 1/2/- Voltage | |
regulator : :
4x100 nF | :
[}
1x4.7 uF E | |
[} [}
= Vss1/2/- lemeeeee—o——————- I
VbD
—
T VDDA
M
[}
[}
VREF |
[}

I e — = | Analog
| peripherals
100F VREF + (ADCs
DACs)
+1uF
100nF +1UF VREF
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Nation
ERRK

S

JE: 4. TuE H 28 0% 72 F N pps -
4.1.7 HRVEFEN &

Bl 4-4 BFHFAENEL R

IBAT VBAT
( ) ]
U/
B loo Voo
5
—]
— VDDA

4.2 X BAHE E
INFEZSAF L BB n Rl i <40 fe KBUE (PR (GE 4-1. K 4-2. R A3)h e i, ATRES FEERTK
ANEHBARIR o 3K B2 40 Y BE AR 2 B KT, JF AN RRAE LR A T 88 F RO D REVE R TE 1R BRI AR
EREINIEE IS AR SR E e

www.nationstech.com

£ 4-1 BERHE
] £ =/ME BAE BT
Vbbp- Vss A0 32 4k FE FE R (B B VopafiTVop) -0.3 4.0
Y TESVZE 210 51 JH_E i) N\ H ) Vss-0.3 55 \%
™ {EFUE S E [ fED Vss-0.3 Voo+0.3
| AVopx | ANTE) A E 5 | 1 22 T P R 22 - 50 .y
| Vssx- Vss| AN 5| 2 T P R 22 50
Vesp(Hem) ESDif i H L e (AR RY) W 4.3.117%%
1. FrE B HYE(Vob, Vooa) 13 (Vss, Vssa) 51 Il 25006 2438 32 B AMEE 8T8 B W Bt R 4 b
2. VAN HREKRE, BRSESER 4-2,
3. UEVEZ G| HHINESV, VDDAREMLT2.25V,
F 4-2 HRiR
e iR BAHEO A
oo 223V oo/V poa L 52 1 . L JFE (L L) O 100
s 23 VissH 26 1 5 LI (U H FhLiE) 0@ 100
| FE RO 5111 12 A
° R ORN s 31 L (%t Fhaft 12
NRST 5| I3 N R -5/0
IINJ(PIN)(Z)(3) o~ Ny
oAt 5 VN HL 3 5

1. FrERIHEYIE(Voo, Vooa)FlH(Vss, Vssa)5| HEIDAZaE & GE BRI AT SO VTSI N At 240 1.
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BRI
2. HViNSVool, B—ANIEFENBR; MVin<Vssi, B—NRFTENER. e AN H 5 KE, BERESER
4-1,

3. RENEANHERS TSR ERE. W554.3.2275 .
4,  RAERKHERE, Vool KIFER N0.1Vop.

£ 4-3 BERKE
e i B BT
Tste fif A PV -40 ~ +125 C
T R 125 °C
4.3 THe%AMt
4.3.1 BHAITEEM
R 4-4 BRAITEEMSF
i 4 %A% B/ME BKME B
frcLk A EAHBI A %8 - 0 144
focLki A APB LI 4 451 22 - 0 36 MHz
fecLkz N EBAPB2IN B i % - 0 72
Vbp PrdE TAE R - 1.8 36 v
Vbpa FEARLER 4 AR L DAV oo WA [F] 1.8 3.6 v
VBAT Ao TAEH - 1.8 36 \%
Ta IR B R SRS 7) Ja ZRAT -40 105 °C
T, GERETE Ja ZRAT -40 125 °C
1. U B AR R B B A Voo M Vopafib B, 7F B HUFIIE & #RAE A, Voo MVopaZ |8 #: % A 300mV K Z= 57 .
4.3.2 B A R TR
TRPLEHBASERKIER 4-45H AR E NS
# 4-5 bR R B TS
i) Bl %AF B/ ME BRAE BAfF
) Voo b FH# R FELYE HL A\ OF 21 1 VoD 20 © WV
VP oo F L LR AV o 5510 80 o "

4.3.3 AR B AL R R AR AR
FRB N SHO AT 4-450 O BHREE FAIVoo ke R RIS 1.
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R 4-6 WHIREALAN AR I R
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5 e b s w/ME HRE BAE Bhr
PRS[2:0]=000 (_-F+¥%) 2.09 2.18 2.27 \Y
PRS[2:0]=000 (K F4Y) 2 2.08 2.16 \Y
PRS[2:0]=001 (_LFHif%) 2.19 2.28 2.37 \Y
PRS[2:0]=001 (N F&if) 2.09 2.18 2.27 \
PRS[2:0]=010 (_LFH%) 2.28 2.38 2.48 V
PRS[2:0]=010 (N F&#) 2.19 2.28 2.37 Vv
‘ PRS[2:0]=011 (_-F+¥%) 2.38 2.48 2.58 V
GRS o R e 512011 (R e 228 238 2.48 Vv
P (PWR_CTRL -
HIMSB H0) PRS[2:0]=100 (_LFH%) 2.47 2.58 2.69 \Y
PRS[2:0]=100 (F F&if) 2.37 2.48 2.59 \
PRS[2:0]=101 (_LTH) 2.57 2.68 2.79 \
PRS[2:0]=101 (T F&#%) 2.47 2.58 2.69 \Y;
PRS[2:0]=110 (_L7Hi) 2.66 2.78 2.9 \
PRS[2:0]=110 ('F F&¥) 2.56 2.68 2.8 \
PRS[2:0]=111 (_LFH#Y) 2.76 2.88 3 \Y
Vous PRS[2:0]=111 (' F4¥Y) 2.66 2.78 2.9 \Y
PRS[2:0]=000 (L T+#Y) 1.7 1.78 1.85 \
PRS[2:0]=000 (T &) 1.61 1.68 1.75 \Y
PRS[2:0]=001 (_E7Hi) 1.8 1.88 1.96 Vv
PRS[2:0]=001 (F F&¥) 1.7 1.78 1.85 \
PRS[2:0]=010 (_L7H%) 1.9 1.98 2.06 \Y
PRS[2:0]=010 ("N F#iH) 1.8 1.88 1.96 \
- o PRS[2:0]=011 (_EFHi) 2 2.08 2.16 \
gﬁg?;fgv%;iﬂfs& PRS[2:0]=011 ( F F&¥fY) 1.9 1.98 2,06 v
MSB 1) - PRS[2:0]=100 (_E7Hi) 3.15 3.28 3.41 \
PRS[2:0]=100 (T F&Y) 3.05 3.18 3.31 \Y/
PRS[2:0]=101 (_LTH1) 3.24 3.38 3.52 \Y
PRS[2:0]=101 ('~ F&#Y) 3.15 3.28 3.41 \Y
PRS[2:0]=110 (_E7Hi) 3.34 3.48 3.62 \
PRS[2:0]=110 (T &) 3.24 3.38 3.52 \Y
PRS[2:0]=111 (_EFHi) 3.44 3.58 3.72 \
PRS[2:0]=111 (' F&#Y) 3.34 3.48 3.62 \Y
VpyDhyst® PVDIR - - 100 - mv
Veor VDD |-/ FL A7 I - - 1.64/1.62 - \
1
TrstrEMPOM AT RFEE (8] - - 0.8 4 ms
1. BHEHRE, ANEAFFIREL.
434 HENSERE
TR IS EORKIER 4-45] R F AV oo i fUE A/
R 47T HENSRHEE
"5 Bl *AF s/ ME HRME A Bhr
VREFINT NEZSHREE -40°C< Ta< +105°C 1.164 1.20 1.236 \Y
Mz o3 7
1. SRR SRAE I (] 2l B A 1) 2 IR 3RS 2
2. HWIHRIE, AEAFHIER,
35
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BRI
4.3.5 ft e B R

HIRHFER Z M SRR R 4G Tahr, RESHRIR RO TERE. R, V05 I, i
MR E . AR VORI B d R . R 7 EA- s AL B DA AT AR 45

P RE I R B, L 4-4.

A R T S AT T B R FE DI R, AR AT — K AT AR
4.3.5.1 B KHIRHEFE

W B2 0T R FI4

B A RVOS FAE TR, JFERES S RT
B AN T SRS, BRAEREHI B .

W DA A IR Il B ) 3 8 2 BT 8 18 AT B SR PR (0~32MHZ I OS5 45 A, 32~64MHz I 1445
FiFE 3, 64~96 MHzI 2N 45 H 11, 96~128MHzINf 345 3, 128~144MHzIsf A4 1) o

B RTINS (s IXADNSHOLAE B B I RS 2 o i TR )

B PR feouk = frok/4s freika = frelk/2.

B Vpp=3.63V, MEGREET105°C.

F ABIEK 4-9rh 4 IS, RRIER 4-450H BT E T AVoofit i i R AT H .
R 4-8 BITHRTRIBKBEREFE, BARLEABNN TN HEIT

Voo Vss(TC %K) -

HAEO
e ] %1 freik Tr=105°C LA
SR O, M 2
2 > Z
s g | TR 36MHz i -
| iR P 144MHz 1538
ot . 72MHz 9.7
KH TR b 36MHz 67

1. HEZEAVHEEE, AEAEPHNER,
2. Hfuck>8MHzi j5 FPLL.
£ 4-9 EEIREI T MR A HETERE

BEIEHO
%
s S¥ %4 fHcLk Tr= 105°C i:-vA
. 144MHz 245
Eig;};gzn 72MHz 142
| FEARAR A 4L He B 36MHz 9.8 A
| i PO 144MHz 8.4
ot " 72MHz 6.0
A FTA Ak 36MHz 16

1 AP, REEER P,

2. HfucLk>8MHzH 3 FIPLL.

4.3.5.2 LY K] BLIRVH B

MCUAL T Rk 5 T

B A ROG IEAE T AR, IR RS HAF E—VopEVss(L 11 3) -
B A RN T SR APIRAS,  BRARR U o

W AR RS U 0] B[R] R 58 21 BT RR IS AT R SR PRATRE (0~32MHZ I A0 SE45 A, 32~64MHzI 146
R, 64~96 MHzI R2/N545 1, 96~128MHz 3425647 1, 128~144MHzIs AN S5E45 & 1) o
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ERRAR
B OREERE AVt LR SRS TR 4-4.

B FEATIIIhEE T JE (P : NS HOL I B BT B RLSR  2 BT iR B ). M IME s feoika=
fhoLk/4s Troike = fhowk/2, fapccik = froikal4 o

R 410 BATEAT WM B ERERE, FORAEABMNAHFlashH@1T

HRIEO

= E 0 %14 freLk fERERT A S XEPTAES  |[RAL

O 14

144MHz 28.6 14.2
AN RIS 4 ®) 72MHz 17.7 8.1 mA

oo BATHLUT 4 36MHz 9.1 5.3
BRI AT FRIEPIRC %S, e (120 s Lef -

AHBTR 47 LA AR A 2R 36MHz 8.4 39

1. BAYERAETA=25°C. Voo=3.3VIR1E 5],

2. BB ADC ZHE IS 0.8mA R AE. ER B, X s A £ ADC(# B ADC_CTRL2
FFAF AR 1) ON fr) i A 248 hm .

3. HMNEEATASMHZ, Hfuck>8MHziY JE FIPLL.
R 4-11 ERIRBGET BISLE YR VAR

HLAEEO

i) 2 %4 frelk {ERERTH XEE B

I Ve

144MHz 233 8
AN GBI A ®) 72MHz 12.9 5.3 mA

oo MEEARASE 3 Rt 36MHz 7.7 3.6
REAL SEATF B MR JRR(HSI), (5 128z 225 = A

AHB 43451 LAY AR AT 2R 36MHz 70 29

1. HUEUERAFTA=25°C. Vop=3.3VI MRS,

2. BRI FADCESG INANAT 0. 8mA LI #E . (ENIFAEE S, X &Ry sift A A7 7E T )5 ADC(IX EADC_CTRL2 #Ff¥
A HIONAL)I 4 248

3. AMNEBEF P A8MHZ,  Mfuck>8MHzR] 8 FIPLL.

4.3.5.3 [RIhFEB A A HAE

MCULE TR 5 AF -

W AT OGS BERAL TA A, RS Er b
B AN TR PRES, BRARR G .

VppEkVss(TG 11 %K) »
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ERAK
£ 4-12 {FHAAHUEST K BIRI & K IR
. HAEEO B
e 2H A Ta=25°C TA=105°C
T E A Tz, A s N ETRC
PR35 TR IR % B 4k T oS RS (B b 260 1000
STOPO #iz{F SCE 1)
BRI A4E I PR VA A A TR O REAR X, s A w3k P 30
RCHIR % 7 Al i T AR 3 7 A0 T R RS (% 120 650
A M1 )
. SRR 20T R, RTCiZ{T, R-SRAM
Ioo onore BT s, praivoRas e, M kT 5 66
ESAEN PR A
G ) FBRCHR 5 B AU | TR T 7 5 » nA
STANDBY # RIE N HRCHR G % 4b T )R IRFS, ML E 28 35
R T | [T T RIS '
T N #ERCHR % 28 AN AN & T 1M b T 2= ] 26 34
KA, RHEIRY BHRTC &b T EHPRA '
B X
Ioo_vBaT (VBAT) Mt | REIRG 2R FRTCA T I B RE 2 10
B L

1. HZEWEEWL, AFEA PR,

4.3.6 AhER I PPUR AR

4.3.6.1 SMERERER PR (HSE)

R HIRHESHOR AT D AN BRI, SRR RS R 445K
R 4-13 FHESMEA P AR (BypassBER)

G ! %1 R/ME BAUE B AL
frse_ext FH PRI i O 4 8 32 MHz
VHseH OSC_IN#a A\ 5| I i B HiL 0.8Vop - Vbp
ViseL OSC_ING N 51 B FE P ] Vss - 0.3Voo v
tw(Hse) OSC_IN{= ERAK Y B[] V) 16
:::zg OSC_IN EFFa) F Byt 1] - - 20 "
Cin(Hsg) OSC_INF A F LM - - 5 - pF
DuCy(usk) B2 - 45 - 55 %
IL OSC_IN#i A\ I FLIi Vss<VINSVDD - - + pHA

1. BRI, ANEA PPN,
4.3.6.2 SPERARERET BHIR (LSE)
T b4 H IR M B BURAE B — AT (0 SNSRI A5, PRI P RO o F R S B 26 4411 51
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BRI
£ 4-14 [RESNGH P iS04 (By passER)

#s e %1 B/ME WRE BAE AL
fise ext AT 4B A (0 0 32.768 1000 KHz
Visen OSC32_INHiI A 31 il 1 F P H 0.7Vop Voo v
ViseL OSC32_INiI A\ 51 I i P e Vss 200 mv
tw(LsE) OSC32_IN i BRI I i ] 450 s
tsoticse) 0SC32_ IN_E Tk B [y Bl 1) - - 50
DUCy(.sg) = 30 70 %
I OSC32_INfi A\ Ji HL it Vss<VIN<VbD - H A
1. BHBTHRE, AEAEFPIER,

B 4-5 B ATIRISE A R R
Vhsen 90% AR A
Vst 10% /
t
tr(nse)—> tinse) tw(Hse) twHse)
Thse
fHSE_ext OSC_IN < | )
external clock source
o LI-I =
B 4-6 FMEIRER SRR TR E
Visen  90%
Vise 10% J -
t
tiwse) tiwLse) tw(Lse) twiLse)
Tise
external clock source fLSE_ext OSC32_| N -
Juuro =

A5 A —A A W B T R AR A B R S R I

e S AR I Bk (HSE) FT LA F — 1> 4~32MHz ) il 1A/ Wi B VIR #3 F) PR 1R 357 47 A o AR v ey HH 455 B 2
SRR R AP A SR AN TR, ISR SRV RIS IR . RN T, RS AN G B A A2
SRR EEUT IR A A 1L, DA N SR RS B (RS E I TR . AT SR B AR ES  TE A S B (i E
$eo FEREAR), TEWWAHBLAOA ) Ri. (I BLER 2 A A A IRl A FRAT T8 5 U 1 JE VRt A IR

39
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BRI
F 4-15 HSE 4~32MHziR G 2345 L@

#s e A BME | BBE | ZKE Az
fosc In PR35 A A - 4 8 32 MHz
Re S L RH - - 160 - kQ

Vpp=3.3V, Vin=V
] — Vore33y. ViV ] A
gm PRV a1 5 JA B 10 mA/V
tsu(nse)® Ja I TE] (8MER1A) Voose:Fa 52 1 - 3 ms

1 IR BURHE S B i R M B RS G 4
2. HIBCHRIE, AFEA IR

3. tsuseyre E BT TE], REMERAFAEREHSETTAaTIN R, B 215 2R E FI8MHZIR X BUN Al o 3N HUE R AR — MR IE R i K1
PRs CIEATE], e RE D A 3 7 A R T AR AU AU

B 4-7 {5 H8MHz gk A iy S8 74 7 A

Resonator with
integrated capacitor
L1

,___I_C____I lOSC_IN fuse
! 1IN I:

Re Gain
control

>
| Resonstor S

o | osc_out

REXT

1. RexrUHI S PRRORFE DOE
58 F — A e M B A 8 7 2 R TR SR e o

RHE AR B (LSE) T LI F —1~32.768KHZz 1] I /P B 1 IR 28 /A B IR o o A o AT TS A IR B 2
T TRAZ AN T e E, B AR A R g R . TEN A, R A AN R R A2
SR REHL SR AR5 2 O S, DA/ NG HE 2 ST A B AR E I 18] o A SR SR IS IR S VRGN S (R . &
. ORES), EEWMARMIERF . (X BIERNM S A IRAS & BA 18 5 Ul 1 e A R)
JEB: W TFCuRCLy, KNI ENE AN A, HPET 5 BRI de KB i R4S . 7 CLAIC 2 AA
HAZE s g 1R I 7 LICLAIC o B 55 7T 4 45 HE 01 36 L B HT 240
TFHZCLH i % : CL=Cu xXCi2/ (Ci1+ CL2) + Cstrayr HH'Cotray 2 5/ T 1 75 FIPCB $ (P CB A F 1
@/ﬁ”_'?o
Bl WHEE T — AR A CL=6pFE IR % I H. Csray=2pF, N|CL1=CLo=8pF.

R 4-16 LSEHRY 241 (fLse=32.768kHz)®

e M %1k R/ME HRAE A Bhr
Re G - - 5 - MQ
gm PR35 4 15 3 - 5 - - HA/V
tsuse)® Ja BN [A] Ve Fa i i - 2 - s

1 HBHRIE, AFEAE .

2. tsuwserE BN TA], R MWIRAHERELSETF AN &, HL 2193 2153 %€ 1132, 768K HZHIR 171X B 1] o 3X AN BB A — MARTHE AT
PRI R A EIEAT R, T RE D A 3 7R A R T AR A AR
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EIREK

Bl 4-8 8 F132.768kHz Ak i B R R F O

MCU
Low-power
Control Amp
Re
VWA
IN ' ' out

L L
{0t

Xtal iR

Cu Ci

|

1. ESHLSEREEAITER.

2. NPRIESR AR ENE,

4.3.7 WER BT eP IR
T2t R S O T PR IR A L R R B 4-4 DA ).
4.3.7.1 FIEANFB(HSI)RCHR % 2%

AR AR, ARSRE B ZER e -

# 4-17 HSHRS SO

www.nationstech.com

5 S5 %14 BME | BRME | BKME | BA
fusi SIS VDD=3.3V, Ta=25°C, f#ij5 | 7.92® 8 8.08® | MHz
DuCy msiy | Hizt - 45 55 %
ACChsi | HSHRS BHyiRE® VoD e 25 25 %
tSU(HS|) HSH:}E% %%El' ij] HTJ— ]‘E—J - = Us
Iob(Hsty HSIHR % 45 DIHE - 40 pA

1. Vop=3.3V, Ta=-40~105°C, BRIE4EHIBERE.
2. HWITHRIE, AFEA= .
3. AEPERHERERE, RAARIEEEIA . B KA 2 VG £0+1.5%
4. S ZE AR RS, Bk A FERIER, ATEA AT R
4.3.7.2 lEANFB(LSHRCIR T 2%
£ 4-18 LSIHRF BHRFHEW
5 ZH i &B/ME HAME | &KE | B
25°C Kk, VDD =3.3V 38 40 42 KHz
fLSI® iy AT VDD =1.8V ~3.6V,
Ta = -40~105°C 30 40 60 KHz
tsusy @ | LSHIRY: &% g shin [ - 40 80 us
Ioosy @ | LSIHR Y2 D4E - 0.1 uA

1. Vop=3.3V, Ta=-40~105°C, FRIEH:TIVLE.

2. HBUHRIE, AR .

4.3.8 MARTFEAR 3 M R P B 8]

R A-1951H MR I [A]E AR — N8MHZITHS I RCHRvz; as B M B B S 30 o MR i {5 0 BN B 4K = i
AR 2T E -
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B STOPO. STOP2:{STANDBY#iz: I #iiFERCHRY 2%
B SLEEPHEF: W42 gk N SLEEPAE 2N BT {8 F F i i
FITA (B[R] 2 A5 P PSR AN o R AR B 3 4-410 25 A 215 31
R 4-19 (KThFEEE M BRI TR)

www.nationstech.com

#s B HRE HAhr
IWUSLEEP(l) M SLEEPH:iE 480 ns
. o MSTOPOMEFE (i Hs #i b T2 171 50) 20
WUSTOPO
MSTOPOM:BE (I i 25 AR ThFERI ) 22
twustopa™ MSTOP 21 i 40 HS
twusroey” MSTANDBY M fiE 100
1. MR (] I MR EE S T AR 2 B P R U — 45 4R A
4.3.9 PLLASM:
X 4-209 H SO AT PR B IR R AL i B R AP & 32 4-A SRR E15 3]
+ 4-20 PLLA%R M
HfE
> .
i 28 ME | RmE | mRE0 | T
‘ PLLEI 4@ 4 8.0 32 MHz
RN TP L NI B 5 28 L 40 - 60 %
oL our | PLLAE A5 i i 4 32 - 144 MHz
tLock PLL Ready 18/R15 5% i [A] - - 150 s
Jitter Rms cycle-to-cycle jitter @144MHz 5 - ps
Ipll Operating Current of PLL @144MHz VVCO frequency. 700 pA
1. HZEAETEEH, AEA IR,
2. HEERMHIEFGIMAEL MR IEPLLI K SRR 15 oL ourdh T RRFTERIA -
4.3.10 FLASH i 8844
BRAEREDUEE, T AR S ERTET A = -40~105°C15 2.
R 4-21 N
i Eal %1+ BMEO | HERMEO BAEY HAL
tprog 32457 1) g FE ][] Ta =-40~105°C B 112 295 us
@
ternse | LK) EBRIT | Ta=-40~105°C ) ) 20 ms
100
twe B PERRIN TR Ta =-40~105°C . 100 ms
RIS, fuolk=144MHz, 375
IR, Vop=3.3V - 3.62 mA
R, fuck=144MHz,
lop e R Vpp=3.3V - 6.5 mA
B, frolk=144MHz,
Vpp=3.3V - 4.5 mA
AL Vop=3.3~3.6V - 0.035 WA
Vprog YRFEHLE 1.8 3.0 3.6 \Y

1. HEHHRIE, AR,
2. BEHRBCI0KKILEE A A
3. BEHWHUONI00KH A4 55 A
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BEREIR
R 4-22 WIERS O AEIEATHIR
s S 353 B/MEO AL
TA = -40~105 TR 4 NT); 10
Flash%s & ~256KB
o et TA = -40~105T(RZAT); ,

Neno AR S0 Flash7 it 9512KB, i 256K B 774k 25 il 10 Tk
TA = -40~105C(E % NT); 100
Flash#¥ 5 A512KB, H 1 J5 256K B 147 fifi 2% [A]

treT B LR A7 IR Ta = 85CTHf 20 4

1. WAL, AL PN,

4.3.11 43 B B (RS BUR )
ST ZARFIBIMIRESD, LU), SRR ik, 0 H AT 4800 B Ve & 9 1 U T

PERE

B L L (ESD)
B EEL T (A X5 A Bk b SR i 1) B — R0 I — A S R Bk vy e n 280 B 5 ot R BT B L

£ 4-23 ESDZXTBRAE

%5 2 %4 it BXED By
o . Ta=+25 T,
Vesopeny | 1A HIKOVERUE) 14 MIL-STD-883K Method 3015.9]  3A 4000 v
\ o Ta=+25 T,
Vespepwy | B (72 L0 26 ) 1% 4 ESDA/JEDEC JS-002-2018 c3 1000
1. HEEAVENEE, ANEAEPPIER,
AR
N TSRS, T EESFEN LI T2 BAM ER S AR B -
B N NEYESE, PR PR Bt H
B AN B AR E /O 5] B N R .
IXANINR & JEDECT8ESE it H BRAS B A i
£ 4-24 ESEURME:
/e 2 v 3:3 R BAMED
LU FRSAE R Ta=+25 T, A JEDECTSE Il 25A | +100mA, 1.5*VDDMAX

1. EEEEE TR,
4.3.12 1/O%s M4t

I PR\t R
BRARREA U, MRS HRAZIR 4406 FES 2. Fra B1/0% I #23 FCMOSHITTL.
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BEREIR
* 4-25 |/OFeASS0:
i e A B/ME HARE AE BAhr
Vi i NG HL P HL R TTL 3 1 Vss - 0.8
Vin SN LR i 2 Vb v
Vie | BIANEHCTHE CMOS 2 [1 Vss 0.35 Voo
ViH | B ST HEE g 0.65 Vob VoD
Vpp=3.3V 200 -
Vhys | i % Fpfil & 25 B R O Vpp=2.5V 200 mvV
Vpp=1.8V 0.1*Vpp®?@
, . Vpp=Maximum
N 77 (3) -
lig NI LR Vpap=0 ¥ Veap=Vop® ! ! HA
Vop=3.3V,VIN= Vss 75 220
Reu | 55 LRSS0 FH® Voo =25V, Vin = Vss 95 310 kQ
Vbop = 1.8V, VIn = Vss 135 500
Vop=3.3V,Vin= Vb 75 235
Reo | 59 N 220 FH® Vpp = 2.5V, Vin = Vop 85 315 kQ
Vop =1.8V, Vin = Vb 120 - 495
Cio 1/0 5 I B2 - - 5 - pF
1. FEESRR BT PFRIBH B L. HEESIENEE, AEA~ PR,
2. #Z/b0100mV.
3. WnERAEAHAR G| A S ] R ARIEE R R T RE s T B K AR
4. ERAF R AR B AN FTIT R FIPMOS/NMOS SEH .
5. Veap 218 10 & HIE 5N B E

A /0% I # 2 CMOSHMITTLAR A (A T W AFRCE), AR EE IS T 2™ IICMOS T 2 s TTLS 4]
® X TVIH:
WRVDD&Z A T[1.8V~3.08V]; i HHCMOSK:HERETTL.
WIHRVDDR A T[3.08V~3.60V];: 1 FHTTLAS%(H 15 CMOS.
® XfTVIL:
WRVDDE AT [1.8V~2.28V]; i FHTTLAHEHE 5 CMOS.
WIRVDDZ AT [2.28V~3.60V]; 1 FHCMOSHHHEA S TTL.
A H IR 3 R

GPIOGH FH 4 N /% HH i ) AT LA Wi sl H 22 38 +/-12mA L . 76 FH 7 S v, VORI 3 B 4 5 {AIF 3K 5 e,
TRANERIT 4. 275 25 HA 1 44 %) e KA e (L

B A 1/O% 1 M Vop EFREUF IR AR, In EMCUTEVp E3RE i KIa {T L, ASBeE i 46 6t B KAE
fEIvoo (R 4-2).

B rE 1O WK M Vss EIm HE B FLIR SR, N EMCUZEVss E i i O RKas AT HL iR, SRS 465 B
KEE A Ivss(R 4-2).

S R

BRARRF A, R 4-27% I S HUR A PR EE IR FE AT Vop it B LR FF &3 4-40 4 EE 3. FTA o
Uit 1 #B 2 2 CMOSAITTLHY
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BRI
# 4-26 IOUREhBE 1%
- lon®, loL®, lon®, loL®, lon®, lo.®,
2
WIHA VDD=3.3V VDD=3.3V VDD=2.5V VDD=2.5V VDD=1.8V VDD=1.8V AL
2 2 2 15 15 1.2 1.2 mA
4 -4 4 -3 3 25 25 mA
8 -8 8 7 7 5 5 mA
12 -12 12 11 11 75 75 mA
1. B&HEEE, ASEAFFER,
*® 4-27 Bl R
iinea S &M B/ME BAE BT
Vop =33V, v 0.4
loL= 2mA, 4mA, 8mA, and 12mA ss '
Vop=25V
&) o S )
Vou i I lo= 1.5mA,3mA, 7mA, and 11mA Vss 0.4
Voo =18V, "
lo,=1.2mA, 2.5mA, 5mA, and 7.5mA Vss 0.2*Voo
\Y;
Vop =33V, 240 v
lon= -2mA, -4mA, -8mA, and -12mA : b
. Vob=25V
@ AR ST , @
Vo i e lon= -1.5mA, -3mA, -7mA, and -11mA 18 Voo
Vob =18V, *
lon= -1.2mA, -2.5mA, -5mA, and -7.5mA 0.8"Voo Voo

Lo MRS H ho b UG 2 B AE R 4-2h 45 A (K280 B R BUEAR, RIS oA S R (BT A7 /O BRI il D) A~ Bt Ivss o
2. T R o b SR LG R 4-2h 25 X R BUE AR, [FIE oML S (T /O REIRI2 il I A~ R Ivop o
3. PC13,PC14,PCISA/EILIERE P -

N Sz AR

i N HH SRR TR IR 58 SURVEME 73 AIAE 1] 4-9F1% 4-28%5

BrAEREAIULI, % 4-2851H IS HUR A M SR E AL B R 58 4-4 % F I ES 3.

45 A AR 47 IR A F Nations Technologies Inc.
Hhhik: RIITTR X @A X F IR 109 5 BRI AKE
Hif: +86-755-86309900 {4 Fi: +86-755-86169100
HE4: info@nationstech.com HE%w: 518057



NQtion v:“ www.nationstech.com

BEREIR
R 4-28 NFH A TEFEW
DS _CFGy | PMODEy[1:0] o
S e #we | BH 5t BME | BOC | A
CL=5pF,Vbp=3.3V - 75
fmax(lo)out B{%j{iﬁ%(z) CLZSPF,VDD:2.5V - 50 MHz
CL=5pF,Vpp=1.8V - 30
%X CL=5pF,Vbp=3.3V - 3.66
0 (2mA) taoyout i HH S FF CL=5pF,Vpp=2.5V - 4.72 ns
CL=5pF,Vop=1.8V - 7.12
CL=50fF,Vbp=2.97V,Vppp=0.81V
taoyin B N ZERS input characteristics at 1.8V and 2.5V - 2 ns
are derated
CL=10pF,Vpp=3.3V - 90
fmax(10)out I RKAHE@ CL=10pF,Vpp=2.5V - 60 MHz
CL=10pF,Vpp=1.8V - 40
00/01 CL=10pF,Vpp=3.3V - 3.5
1 (4mA) taojout i A CL=10pF,Vop=2.5V - 45
CL=10pF Vpop=1.8V - 6.74 s
CL=50fF,Vpp=2.97V,Vppp=0.81V
taoyin i N SERS input characteristics at 1.8V and 2.5V - 2
are derated
CL=20pF,Vpp=3.3V - 100
fmaxojout | H KANHD CL=20pF,Vop=2.5V - 75 MHz
CL=20pF Vpp=1.8V - 50
10 CL=20pF,Vpp=3.3V - 3.42
1 (8mA) tioyout Linfepading CL=20pF,Vpbp=2.5V - 4.73
CL=20pF,Vpp=1.8V - 6.53 ns
CL=50fF,Vbp=2.97V,Vppp=0.81V
taoyin i N ZER input characteristics at 1.8V and 2.5V - 2
are derated
CL=30pF,Vpp=3.3V - 120
fmaxoyour | B KAMHER C.=30pF Vop=2.5V - 90 MHz
CL=30pF,Vpp=1.8V - 60
11 CL=30pF,Vpp=3.3V - 3.34
1 (12mA) taoyout i A R CL=3pF,Vop=2.5V - 4.26
CL=3pF,Vbp=1.8V - 6.34 ns
CL=50fF,Vbp=2.97V,Vppp=0.81V
taoyin i N SE RS input characteristics at 1.8V and 2.5V - 2
are derated

1. /O Ik shfE /1 A] LLEE DS _CFGyAMIPMODEY[1:0]f & . 2 WIN32G4AFRS % T iR <GP IO it & 25 47 4% 11t B o
2. WRIIEREE 4-9% L.
B 4-9 FNErH R R X

90|% 10%
I I

EXTERNAL OUTPUT on
CL

A 1:rglogout ) A tfglO)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”
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ERRAK
B 4-10 E5EER
DvVDD VTD DVIDD
Signal Input » Chip core » Output /O » Signal
\ 50% o
Input / DVDD Input 50% VDD
+—Delay Delay
Output, 50% Output,
VDD 50% DVDD
4.3.13 NRST 3| e

NRST 5| s AIKE{E HICMOS T, WEREEK— M ABEWTIT I LRI, Reu(Z LR 4-29). BRAERFHIHE,
R 4295 H NS HORAE FARIR A B R T AR 4-4 5 =15 3.

% 4-29 NRST 3| Jii&tE

e sH % B/ME HRIE BAME | B
Vop=3.3V Vss - 0.8
\Y, MO | NRSTHINKHFHE
IHNRST) TAMERF Voo = 1.8V Vss ] 03+voD |
. Voo =3.3V 2 - VDD
Vingrsn® | NRSTHIA =y HL P HL
Voo =18V 0.7*VDD - VDD
Vob=3.3V 200 - - mV
\Y, NRST it 25 4 fih 2 4% F AR i
PENRSD N w Voo = 1.8V 0.1*VDD ] - v
Rpy 55 bR SR H@ Vob = 3.3V 30 50 70 KQ
Venrst)® NRST4i A JE 3 ik - - - 100 ns
Vienrsn)® | NRSTH A B % ikl - 300 - - ns

1 BBHREE, AEAEF PR,
2. bR EBERB A BIE M F B A B — AN AT IPMOSSE L. X ANPMOS/NMOSTH 56 1) HL AR /N2 H710%)
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BRI
B 4-11 BKINRSTS] Y

External reset circuit®

. Internal reset
Filter

1. JEMAEH.

2. R RARIENRST S| I AL RESAK TR 4-29"h 5 R KViunrsn BA R, B IIMCUANRERR B A

4.3.14 TIMSE i 334
SN S DDA S Gt LR SIIR. APEBIBR . PWME IR NS, 75 W 584.3.127
R 4-30 TIML/8F7ED

i S %1 B/ME BXE BT
- 1 - trimxcLk
N o AN oA e A
tres(Tim) FEIN 255 T ] frimcLk= 144MHz 6.95 - ns
= & o0 ) 4 - 0 frimxcLi/2 MHz
fexr CHLECHARE R 22 5MHRT AL FriveeLi= 144MHz 0 72 MHz
Restim EN 2SR - - 16 bit
- 1 65536 trimxcLk
N 7Y x ﬁ S S AN Mz o S jD: ﬁ
toourer | ZEFET PHBSGIRT, 16ROHEBIEEN e 455 .
- - 65536 X 65536 | trimxcLk
e
twax_count | A I RERTTT AL frivmeLk= 144MHzZ - 208 s
1. HEHRIE, AEAEFE R,
£ 4-31 TIM2/3/4/545 O
i B & B/ME BXE BALT
. N - 1 - trimxcLk
tres(Tivg SE I 45 73 FR I (] frivcLk= 72MHz 13.9 - ns
e 2 - 0 frimxcLi/2 MHz
fexr CHILZCHAYE I A3 i i framoLc= 72MHZ 0 36 MHz
X
ResTim EN IR - - 16 bit
. N i - 1 65536 trivse
toren | ZHEFET BRI, 160 AN oo 510 T'“:; =
X - .
o .. o - - 65536 X 65536 tTIMxCLK
tMAX_COUNT B‘x‘j(ﬂﬁé%l‘f—é& fTIMxCLK: 72MHz - 59.6 S
1. HETHRIE, AEAFE PR
R 4-32 IWDG AR/ E SRR (LSI = 40 KHZ)
IWDG_PREDIV.P B/MEO BAEO
B D[2:0] IWDG RELV.REL[11:0]=0 IWDG RELV.REL[11:0]=0xFFF AL
/4 000 0.1 409.6
/8 001 0.2 819.2 ms
/16 010 0.4 1638.4
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BEREAK
132 011 0.8 3276.8
/64 100 1.6 6553.6
/128 101 3.2 13107.2
/256 11x 6.4 26214.4

1L HBOHRIE, AR PR
£ 4-33 WWDGHE KMZ/MT AL 8] (APB1 PCLK1 = 36MHz)

WWDG_CFG.TIM B/MEO BREO
_ 02
B ERB[1:0] WWDG CGF.W[6:0]=0x3F WWDG CFG.W[6:0]=0x7F AL
11 00 0.113 7.28
2 01 0.227 1456
ms
3 10 0.455 29.12
14 11 0.910 58.25

1. HETHRIUE, ANEAFE PRI
4.3.15 12CE O %
AR, 0 4-3451 I BB F R FE , focyk S AV op B L /5B 3 4-410 2 I B85

N32GAFR™ fh I12CH% A7 S b AE IPCIEAE DM, (B U R R . SDARISCLAZ“E IR IS, i E N
THRRTHI, 25 RV op Z [8] (IPMOSE SR ], (HATHIRFFAE o

PCHz RRVES T3k 4-34, KNt 2 68 5| I(SDAFISCL) IFFE S, S WEE4.3.127,
# 4-34 2CBDO%M

ot 2% PR O @ PogEER O @ P+ RO @ B
- B N b iSO SN (ON
fscL 12C B8R 0.0 100 0 400 0 1000 KHz
thsta) | JFURZEAF ORI IH] 4.0 - 0.6 - 0.26 - s
twscy | SCL I B i 8] 4.7 - 1.3 - 0.5 - s
tuscny | SCL B Bl im A 4.0 - 0.6 - 0.26 - us
tusta) | EEMFFIAR KAL) 47 - 0.6 - 0.26 - us
thspa) | SDA HE R FR H] 0 34 0 0.9 0 0.4 us
tauspa) | SDA EALH[A] 250.0 - 100 - 50 - ns
i“SDA’ SDA Ml SCL |7t ] - 1000 | 20+0.1Cb 300 - 120 ns
r(SCL)
tt“SDA) SDA Fll SCL F & ] - 300 20+0.1Cb 300 - 120 ns
f(SCL)
tsusto) | FFIRZEAFRE S ) 4.0 - 0.6 - 0.26 - us
EJJ:/ N L\/ N N H\ ‘E llé‘
tw(sTo:STA) gég)ﬁiﬁﬁﬁn A AR TR 4.7 - 1.3 - 0.5 - us
Cb T RN B - 400 - 400 - 100 pF
tusoa) | BlE A R TR - 3.45 - 0.9 - 0.45 us
tviack) | A R [E] - 3.45 - 0.9 - 0.45 s

1. H®IHRE, AEAMFNER.
2. NIEFIBMERIRIPCH R AR, fecuki MUK T2MHz, A1k BIPUERE R I2ZCH I RITER, fecLke b AR T4MHz,
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BEREIR
E 4-12 1PCR WP AN E B KO
VDD VDD
4.7KQ" g@h 7KQ
' =" 100"
1°C Bus A SDA
W SCL
(3)
100Q2
Repeated Start
Start Condition fndltlon
SDA }
‘\/ 7 == tsu(STA) \—
/ )< >< > Start Condition
tf(;;g‘— —> = ltispa) a1, sDA) A \ B ‘\:/
tysoia) th(fDA)‘ 7 7 itw(sTAsTO)
thisTa) twsorty < > _>t_.<_ Stop Condition
scL > - wACK)
O\ ./ ./ 7,
tw(sckL) e—i tisck)—p it - tysci) % i
—1 /o = 9 th clock
1% clock cycle
1. W= A REFCMOSHT: 0.3Vopof0.7Vops
2. LR PHBAE R T I2CH: O .
3. PR O T SeBRE AR, W UANEZSRTHEE, F5REE.

4.3.16 SPI/12SE: O 4% 14

BrAERRAI B, R 4-35 FiFk 4-36 FIHRISPIZERIR 4-37 FIHFIPSSERM R, focLkdiR
Vool B LR FF &3 4-4 155 .

A i N 2 ThRe 51 EI(SPIFINSS. SCLK. MOSI. MISO, 12SfJWS. CLK. SD)RIHIEVERS, 205

4.3.127,
£ 4-35 SPILIGHEW
e S5 e 353 B/ME BXE | B4
fscLk . FEA - 36
Utosow SPIRF Bl AR PR % MHz
RO | Spnf LT TR | S C = 30pF 6 ns
DuCy(SCK) | SPIMA AT 525t SPIMAET 45 55 %
tsupnuss) V) NSSHLIZIN [H] MR Atpcri
thnss)™ NSSTRFEHT [H] MAR 2tpcLk
twsckn)® SCLKE A . s
1 e A PO B 1) FEA trcLk - 2 tecLk + 2
twiscLkpy®
tsu(MI )(1) » e ST I*ﬁﬁ 3.5 ns
tay® | AR e 3
thovn® i 1A g EX 5 3
ooy ® B N AR R (8] TCER 3
taso) D@ RS H U 1 i JE] MR, fecLk = 20MHz 0 3tpeLk
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BEREIR
tais(so) V@ b i v 22 R ] AL 2 10
tvso)®) . MAEA(EREID I 2 ) - 12.5
o@D A R AL LR : 65
thso)® i e e MAREA(EREIL W 2 ) 5 -
i@ | AR 1T TR ) 05 :
* 4-36 SPI12/3%MEW
s S8 %14 B/ME BAE | B4
fscLk o EX 5 - 18
tosok SPIH AR TS - 18 MHz
:figtz SPUN |71 FI R WERH R | $14kHi%8: C = 30pF . 8 ns
DuCy(SCK) | SPIMA AR & 525 L SPIAAE 45 55 %
tsunss) NSSZE 37 B[] A AtpeLk -
thnss)® NSSERER ] MR 2tpcLi -
twscLkry® SCLKE A i | \
X = alingE| FAE trcLk - 2 trcLk + 2
twscky®
tsumn)® A gﬁ:; g -
g PN VAL SPI2 2 N
tsusn™ M P13 z -
e ERTEN o = j
BRI N PR RRI T8 P12 > -
thsn® AT P13 > - ns
ta(s0) M@ Hdfa i L Vg i I TR ML, feoik = 20MHz 0 3tecik
taisiso) V) BHE 2 1 ] A 2 10
tson® WHRERELELR)  Fopra : e
B A S (] P12 - 65
tumo)® FRA(ERELI 2 ) P13 - 9
trso® WBR(ERELINZE) oo 4 :
Bt R R (] SPI2 -
thovoy® ERAFREIAIT 2 JG) P13 1 -
1. WEHRIE, REA R,
2. WMERIRIREhE RSN, KA R IER AT B 1 KR T
3. I/ IMEFRIR KR RS SN ], S RAE R R £k B T BEAS 1 5 K TR
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BEREIR
Bl 4-13 SPIRH 7B — MEERFICLKPHA=0
CLKPHA=0
NSS input |
p \ // (I
: tunss) | te(scLk) R / | thnss) I I
< s > > < » |
[~ ! A\ | |
_ [ I
CLKPOL=0 | | tuseunon | | | | |
I, twsciky | f
I » > | I Il
| 1 ! | I :
| |
CLKPOL=1 | | ! % ! \ |
| taso) | I tys0) I thso) | M tais(so)
. | | . . l_k_tr(SCLK) |
| I X ) f(SCLK) |
[
MISO output | : MSB out ><j Bit 6~1 out// LSB out >7
tsu(sty i '
>, | ,
T
MOSI input | I MSBin !r>< Bit6~1ir// >< LSB in XZHHHHNHN
HHHHHZ( I
le thesn N
[}
B 4-14 SPIRHFE - MERAMCLKPHA=1®
CLKPHA=1
NSS input \ /) /I
I t /7 |
I Lunussy He e g | sy
| I I | |
CLKPOL=0 | I : |
! | bwsoky 1) | I I
I I twseky I I ! I
|
CLKPOL=1 | /i | | W tseL L
I taso) I It t | tyscy | laiss0)
le—>| | K\A_LSO . ‘h(s_o’z' ! |
| : ) /// \ |
MISO output >< : : MSB out >Q Bit 6~1 out >< LSB out >—
tusy 11 thsy
h > > /7
/7
wostinwut [ wseim ) swexn™ X s X

1.

W& &% B T0.3VopF10.7Vop.
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ERRAK
Bl 4-15 SPIN/FE - EHERO

NSS input //

te(scL)

| |
CLKPHA=0 : '
CLKPOL=0 |

| |

I ' |
CLKPHA=0 : !
CLKPOL=1 : |

|
CLKPHA=1
CLKPOL=0

|

CLKPHA=1 I trscLiy
CLKPOL=1 I trseLi
t. | W(SCLKH) | | )

I |
| | :
> ! :‘ twscii) , |
MISO input //////////// | msein | D< /fBit6-1in | >< LSB in XZHHHHN
P — '
thovyy | , :
1 77
MOSI output >< MSBout | >G Bit 6~1 out : !r>< LSB out ><
l
tymo) thvo)

1. W& 5% E T0.3Vopf10.7VoD.
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EIREA
R 4-37 ISHFRPEO

&5 el X AF B/ME BKRE Bfr
fmeLk 128 3= ) b 4 2% TR - 256Fs®
feik , , EAEZ(32bit) - 64*Fs® MHz
1ty RS MARZ(32bit) - 64*Fs®
DUCY(SCK) | 12S Wi Ao %% H 128 AL A 30 70 %
:’(CLK) PSEF e TR R RS | fAdkdi%: CL = 50pF - 8
f(CLK)
. 1252 45 -
) T
tyws) WSH R (7] TN 1253 65 -
o - 1252 4.5 -
thows)® WSLRHEHT (7] FHH 1253 05 -
12S2 55 -
(1) ST e
tsuws) WS 7 B[] M 1253 7 _
k 12S2 15 -
thos @ 231y i
h(ws) WS REF ] M 1253 25 -
tweLkr® 3125 .
CLK &AM ¥ B 1] FHE, fecik = 16MHz, 5 4748kHz
twcLkny® 345 .
N 12S2 -
o BN a
tsu(sb_MR) N o 12S3 5 -
Byn e N S ] s " - ns
tsusp_sr)® M 1253 4.5 -
12S2 -
o R L3
th(sD_mR) N ‘ 1283 1.5 -
BHu i N AR RR TH) 252 L -
th(sp_sr)P@ S 1283 15 -
e vt o 1252 ] 14
tv(SDisT)(l)(z) ﬁﬁiﬁﬂ 'EH%)&HTJ‘IETJ y\ﬁlﬁ%&(fﬁ Hh]ﬂ/n ZE) 1253 _ 16.5
SR R MR B (R 1252 > '
tsp_sn® il S E (fEREUT Z R) 1253 a5 -
S AR E R RSN R) 1252 - 65
tusp_vm®®@ ? e 12S3 - 6
St R 1 R (R 2 1252 0.5 :
thsp_nm® il FHT (RN ) 1253 05 -

1. B&THRE, AEAFE AR,
2. KHRTFfecik. BN, N feck=8MHz, NTecLk=1/frcLk=125nS.
3. EHURFEE,
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S

Bl 4-16 12S AU F PR (AR 30 @
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’ tecLk) O

CLKPOL=0
| I | I
| I | I

I I

I

| | |
CLKPOL=1 W
| | |

|
| tweLkm) : twelky) | : | thows)
| ' | | 11
WS input \ | |
P | ! I I /// I thso_sm)
tuWs) ey : PR , ey
} | | -
SD transmit >< Last bit transmit® >< I MSB transmit >< //Bitntransmit >< Lastbit
| transmit
tsu(lsost)I thsp_sR) \
—le——
' 77 Castbit
SD receive >< Last bit receive® >< MSB receive >< Bit n receive >< receive

1. WMELEET0.3Voo0.7Vop.
2. BT RIBARALAIE AN . TR — AN Z AT XA S AR [ IR R
4-17 12SEMET - B (IR B )@

tecLk)
le >l
' ' I

CLKPOL=0
| I
I

I tyws)

trcLk)

trcLk)

I
I I
: I : | I
CLKPOL=1 \

| |
: twicLkH) : twicLky) : : : . thws)
—\ ' ' [ | Ry =—
WS input [ [ | %
npu \\ I I L /7 1
: : :tv(SR MT) 77 ! thiso_mm)
i I /// I Last bit
SD transmit >< Last bit transmit® >< IMSB transmit >< Bit n transmit >< .
| transmit
, tsu(SD_Md) thsomR)
I I a -
SD receive >< Last bit receive®® >< MSB receive >< //Bit N receive >< Last bit
receive
1. IEABE T0.3VooM0.7Vop.
2. AT IEBARSL RIE W . AESE— AT R XA S AR AT 1 R B L
4.3.17 QSP 14544
% 4-38 QSPIFESDRAER T iRe itk
w5 B B/ME BXE X
fek
S 3 2% -
Lt QSPIH &A% 36 MHz
tw(CckH) B t(ck)/2-2 tcky/2 ns
tw(CcKL) SCK i fikif 1) tcry/2 tck)/2+2 ns
ts(iN) A N 3 SN ] 45 - ns
thany A AR EF I [) 4 - ns
tvoum) il H M A e 1] - 5.5 ns
thiouT) il H M TR BRI 1] -0.15 - ns
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BRI
Bl 4-18 QSPIZESDREER T I
It el !: tek J :1 tw (cxr) :I ey N | trcky
Il | | | I f [
| | | | | | |
1/ I\ I
Clock I I I | | | SS
| | ty oum | |t oun) | | | I i
I I I I I I 1 1 1
| \
Data output <|i Do K | D1 X D2 ) $S
I I y
|
! ! I'[s(m) th any I
"7 |
. / I
Data input Q Do X | b1 X D2 %S—
I I 1
I |
(. |
(I |
F# 4-39 QSPIZEDDREER Tyttt
w5 S5 B/AME BXE LA
fex QSPIH i % - 36 MHz
1/tck)
tw(CKH) . \ tcky/2-2 t(cky/2 ns
SCK A 8]
tw(cKL) " tcky/2 tcK)/2+2 ns
tsiany; tsrany) LpANe - ErEE A ] 45 - ns
thigny; thrany NS R R TR 4.5 - ns
tviouT); twr(ouT) i F e A SO [a] - 12 ns
thi(ouT); thr(OUT) A R R R (8] 6 - ns
B 4-19 QSPIZEDDRIER T HIN /¥
Lol | | | I I f rl
| | | | | | [
1/ | | I\ |
Clock I I | I I I I SS
| | | 1% (OUT>| Itm (ouT) | | tw ounl th ouT) | | |
I A\ . [ —) | v
| I I
Data output <|i Do: |X D1 |X D2 X D3 X D4 |j D5 \/ $S
I — i
I ! I Lran | Throny tsrany | thrany |
| 1 I‘__N‘__’I | 1 | Lran | trany
| | |
Data input / AL |
ata Inpu \ DO | DL | D2 D3 | D4 D5 S—
! T T T
[ I | [
[ | | [
| | | | | |

4.3.18 SD/SDIO= M3 D44
B ARSI, 6 4-4051) HY B2 B0 B RS IELBE « fooLiod I AV op Bt L LR AT B 28 4-4H09 & P IR 755
Aok N 2 a5 II(D[7:0]. CMD. CK)RI4S VRS, 2 WEE4.3.12715.
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BRI
& 4-20 SDIORHEMER,
T
</—T£<
tw(ckH) % SW(CKL)
CK /
v _ | et on
D,CMD
(Output)
tisu=—"1 tin
D,CMD
(Input)
B 4-21 SDERIAER,
CK
D,CMD
(Output)
£ 4-40 SDIMMCHEE O 45
i) 28 %A B/ME B AL
fop B AL T (B B AT 2R CL < 30pF 0 48 MHz
twickL) I BRI 5], fep = 16 MHZ CL < 30pF 32 -
twckr) I e I () CL < 30pF 30 - s
tr B b T [A] CL < 30pF - 6
tr I B[R] CL < 30pF - 6
CMD. DEIA(ZHCK)
tISU E@Aﬁjﬁﬂ‘ I‘ETJ CL < 30pF ns
FEMMCRISDE#EAERCMD. D (ZHCK)
tov i B A AU ] CL < 30pF - 6 s
ton A 1 R RIS ] CL < 30pF 0
FESDERAE R CMD. D#i i (ZHECK)
tovo i tH A Ak (8] CL < 30pF - 8 s
torp 0t R R [R] CL <30pF -1
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BRI
4.3.19 USBfI%'fi
USB(43#) 42 1 2l it USB-IFIAGLE «
F 4-41 USB)E BIHT ]
&5 e BKRE ;XA
tstarTUP® USBISUR 2% J8 Bl ] 1 us
1. HRHRE, ATEAF R,
% 4-42 USBHE IS
) SH | 1 | ge® | mxe” | am
B\ HLF
Vob USBH#/F H £ @ 3.0® 36 \%
Vo FEI N RBUE I(USBDP, USBDM) 0.2
Ve | ESIEHIEHE W Vot 038 25 v
Vse® B e ISR IR - 1.3 2.0
i P
VoL BRI AR P 1.5kQIIRLIEZ£3.6VO) 0.3 v
VoH A v P 15kQIRLIEE Vss®) 2.8 36
1. T I E R i DA A o th 2R
2. ANTHUSB2.04# A IVEFE, USBHAEHE N3.0~3.6VHL .
3. N32G4FRZJFI /= S I IERIUSBIRE T LIFE2. 7VIG BIMRIE, T A& 7E2.7~3.0V H Ky Bl P4 1 e SR
4. HEESIHGAE, AEA i .
5. RUZEBERIUSBIRZN#S FHIAE.
B 4-22 USBHF: HiEE S LIHF1 T i E] e X
Differential Data Intersection
Line
s b ) S
Vss H H
D¢ >
tf tr
£ 4-43 USBE B4
pors) P s g | mom” | BB
tr T[] @ CL < 50pF 4 20 ns
tr N B[R] @ CL < 50pF 4 20 ns
tim L F R A ] DL tr/ tf 90 110 %
Vcrs HHES X EE 1.3 2.0 v
Rs Linfank==hiPQUWITRzNUEN R VCHL B BH AN B FE 0 A 51 27 39 Q

1 W8 RIE, AR .

2. WEHYEE5MN10%590%.

BLHAELR, ZHUSBHITEEET 5 (2.0/).

4.3.20 7% O (DVP)HE: O it
X 44487~ T DVPIELE S 1R4EE, 4-23 7R T AR 7
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EIREA
&l 4-23 DVPE: O 7

1/PIXCLK

| | | |

Ly AN A NIVARNIVANIVAR SV U

|
|
—H—:‘— Lsu(Hsyne)

|
|
HSYNC \I |
I
|

|
|
—P}—H— Tsuevsyne)
|

|
Lo

VSYNC \ |
|

LsupaTa) : thoata)
l—pt—p!
I

I

I G S /////, G S /11!

R 4-44 DVPEEEIHE

w5 B8 %M B/ME BXE LA
PCLK BEREHA - 0 24 MHz
Dpixel BEREBEA LT - 30 70 %
tsu(ATA) e L g cava Ny ] - 4 -
th(DATA) O PR R ] - 5
tsu(HsYNC) HSYNCHi A\ % 371 1] - 6.5 ns
tsu(vsyne) VSYNCHi N & 57 8] - 6
th(HsYNC) HSYNC/VSYNCHfI A {5 ] - 35
thevsyne)

4.3.21 483 F R 48 (CAN)EE 464

A i N 2 ThRe 51 II(CAN_TXRICAN_RX)HERETERE , 115 W.554.3.127

4.3.22 12 ¥ ¥ 23 (ADC) RS 2%

BrARRr i B, R 4-45MSHGREHITT G R 4405 . Fucuc IR AV opafit L HE R DI A5 21
VER: R AEREA L B AT — KM
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ERAK
# 4-45 ADCHFIE
#E BH Ak B/ME HARUE BRE Bfr
Vbba {HEH R - 1.8 - 3.6 v
VRer+ FZEHE - 1.8 - Vopa
fapc ADCH] £ 4 % - - - 80 MHz
1.8V <Vbp <3.6V, @ ) )
Sy 12bi 001 47
1.8V < Vop <3.6V, o ] o
. ot 43 E%.10bit 0.012 6.1
@ KRR R MHz
1.8V <Vpp<3.6V, 0.014@ ) 73
4> PR 8bit ' '
1.8V <Vbp <3.6V, @ ) a
Iyt 0.0175 8.9
e O(VSSAE‘ZVREF_
V S VI FE®) - - VRers
AIN T Y v R VS B REF \%
PUidimIE,
- - 137.6 Q
Rapc® | RFEFFICHIFH 36\;%&%#?
ESUSLIBER ] ] 147 o
3OVHERMT
Capc® | PHCRAER R R A - - 5 - pF
SNDR (LS - - 65 - dBFS
Tea e UER [R] - 82 1/fapc
fapc = 80 MHz
PR 8 0.056 - 8.35
@ SRR T 43 HE % 12bit
fs RFERSF faoc = 80 MHz b
18I 0.056 - 8.35
43 $2212bit
fapc = 80 MHz
P A 45 - 601.5
Ts® 7 4 53 2 12bit Uf
ERRLE fapc = 80 MHz ADC
1 E 45 - 601.5
I3 PR 12bit
tstas?® b F ] - 6 10 20 us
toonv@ | RN B [ (L SRAE I 1)) - 8~614 CRkE Ts+ iZ4i8ir6.5/8.5/10.5/12.5) | 1/fapc
1. AXPEEE SR, faoc = 80 MHz.
2. HWIHRIE, ATEAEFEH IR
3. Vrer+fENFZERRIVopa, Vrer1E N HFERFVssao
A1 HRRaNA I
Ray < Ts R
AN £ be X Cape X In(2N+2) ADC
FIRAK (AR T vw s KSR, 3R 2 DI/NT1/4 LSB. HHIN=12(F/R1260 5 HF%).
F 4-46 ADC FFER} D@
B/NRAERT B/ RFER
LN g Rin (kQ) i by BMA SRR Rin (kQ) ikl
(ns) (ns)
0.06 37 0.05 53
0.36 45 0.35 73
PRI E 12-bit 0.86 79 1834 18 i 12-bit 0.85 103
4.86 300 4.85 345
9.86 576 9.85 651
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BEREIR
B/NKRERT B/ KRR
LTI SR Rin (kQ) ] fry B B R " a2 Rin (kQ) =) F) B BB
(ns) (ns)
19.86 1131 19.85 1257
49.86 2776 49.85 3051
99.86 5475 99.85 5982
0.06 25 0.05 46
0.36 39 0.35 61
0.86 64 0.85 88
- Lot 4.86 250 - Lot 4.85 357
9.86 478 9.85 540
19.86 935 19.85 1040
49.86 2294 49.85 2526
99.86 4532 99.85 4963
0.06 22 0.05 39
0.36 33 0.35 50
0.86 52 0.85 71
4.86 202 4.85 234
bR I T 8-bit 9.86 391 1 33 3 1 8-bit 9.85 457
19.86 800 19.85 1012
49.86 1838 49.85 2027
99.86 3632 99.85 3984
0.06 19 0.05 32
0.36 27 0.35 40
0.86 41 0.85 56
e 6-bit 4.86 153 e 6-bit 485 L7
9.86 292 9.85 330
19.86 569 19.85 642
49.86 1435 49.85 1666
99.86 3001 99.85 3919
1. BWIHRE, AEAFA IR,
2. WA RAETA=25°C. Vop=3.3VH k755,
R 4-47 ADCKEE - RRIRK &A@
#e ¥ WAL HAYE srp® L:<K (74
ET® AWRE fhcLk = 72 MHz, +.3 -
EO® W RE fapc = 72 MHz, sample rate=1.75M # -
ED W R 7 sps, Vopa=3.3V, Ta=25<T .7 - LSB
EL B LR 2 @”E‘Ef jﬁ’:}femﬁz}é 2ATH 408 :

1. ADCIELIUKE B A A 22t Py A oA J DI

ADCH§ I 5 I IAEN LI IR R e 7 20 G AEAT fr A v AR B AN S L N A AL, BRI R 2 2 25 M P IR

Ij:lj*

0

BN S IEAE AT AR HORS FE o J CAE T RE ™ 22 S RN R AR AL B L, (51 IS 2 []) 30—

2.
HOWE .

3.

4.

WAL IE T RN AL,
HIZR G PG ORAE, ANFEAE ™

AF554.3.127 25 H BT ey AZhneing B 2 N, A2 MADCHS .

.
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EIREA
Bl 4-24 ADCHEEHFIE

N An example of an actual ADC
conversion curve

(2) Ideal conversion curve

—_ VREF+ V DDA "
|:1 LSBiteaL= 06— or 05— Determined by package,

T e
4094 —]

®3) 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

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)

e e e -

y

”=IIIIIIIIIIII// 1 1] 11

' ' : : ’ / / ! ! ! ! " Integral linear error: the maximum
! 2 s 4 ° 6 ! 4093 4094 4095 4096 EL deviation between the actual
Vssa \VbpA conversion curve and the terminal line

4-25 g P ADCHLTY frd R

VDD

Sample and hold ADC
converter

Ran & AN Raoc®
L

| 12 bit
converter

@ % Cparas itic IL - CADc(l)

T

1.  AHKRain. RaocHICaocHIEE, S WFE 4-45.

JF: Cparasitic ZnPCB(- S A2 AP CB 77 i 7T B IR -G AR #] L 119 774 H 28 A 29T 0F) » £ fCparasitic 2015 4 F ITH BT FE /%
Y IS AT

PCB#TH&
LR A 25 R A I FR I 4-26 0% 0% I PR AR 10nF HE 25 A A B A R (U B L), ‘B AT 1Z R AT RE B AE T MCU
E:}ﬂl‘o
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BRI
B 4-26 {E B YR AT B Y L FE AR B
N32G4FRx
1.8~-3.6V
VDDA
1uF//10nF ==
J?_ VssA

4.3.23 12fr HiE 558 (DAC) B S S8

BrARR AU, R 4-ABMISHLR IR &R 4-4RIF IR L . frcud MR MV ppafit v i IR B A5
2.

. 4-48 DACH:E:
el ¥ B/AME | HARUE BRAME | B R
Voba PR L E 2.4 - 3.6 \Y -
VoD Bt iR 1.0 1.1 1.2 \%
VRer+ ZHEHE 2.4 - 3.6 V| Vrer+ A JUUREZAR T Vopa
Vssa 2k 0 - 0 \ -
— at S 3 =) \ﬁ S,
Re ST TR B S c ] ) Ko IL?HAC_OUTfrtIVSSAZIEﬂEﬁan g
CL LR - - 50 pE | /EDAC_OUTH| il F iy f K%
DAC_OUT| i #4T T I lYDAC_OUT i 1 RORHUDACH H 2512
e - 02 ' ' Vo | HVrer=3.6V MELT 12 R A
o fa
Gz ERTIT I IDAC_OUT i i Veges - 0.2 OXOEO~OXE1C.,
bAc_ouT| ik v | BVRer=24V XBIT 12 i AK
B | ggppggepnt DA OUT | ] Veers fti
ML 5LSB 0x155~0XEAB.
oo TEFR IEAE R (R () DAC . 425 600 WA TAE, HiA T {EH0x800
HIHFE(VoootVooatVeer) | - 500 700 ToAE, 24Vrer=3.6VIN I A 5 K AH
TEWT A DAC B TH #E .
lobo (Vopp+Vopat+VRees) > 350 nA | A
FEW AR DAC HLILIH % - 5 200
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BRI
el BH BAME | BRUE BRAME | AL R
(Vopat+Vgers)
DNL AR
1) i LSB | pacwi® H12f
R VAR B (FE AR i 0 i
INL EfJ %5[135 ﬁ‘ﬁ%O?‘Fﬂ fﬁ 134095 16 LSB | pachi & 126
2 [A) E LR ) i 22)
% 15 22 (1A% 0x800 B i #5 mV | DACHLE H1247
W% 1) #0115 1 A8 S01E Vrer+ /2 NI
Wiz | WaiRE 0.5 % | DACHLE N12f%
BB R (AR 1065
INCYSTUNI L2 Y I PN CLoap < 50pF
beTine | DAC_OUTIA B A ° ! | Riomo > 5k
)+l LSB)
BTN Y SE N AR N
BHTER | HHiBi+1LSB), 133iF 1 MS/s | Croap < 50pF
THDAC_OUTH & Sk Rioap 2 5kQ
K R A5 o R ey 11 (3¢ B Croap < 50pF, Rioap > 5kQ
twakeup | DACHS 2 75 il 6.5 10 ps | HANARES A T BN KT RE AU 2
CHXEN) [d]
(it Ep 00551 L (A % .
PSRR+ LDDSQ%J(%%BQ?;ME) -67 -40 dB | %4 Rioap, ClLoaD < 50pF

4.3.24 BB RIS (TSt
BRAERE R, R 4-40MI BHRAGIIT AR -4 2% M TR BT . FuoLk AR ATV ppaflk B HL I 43 51,
£ 4-49 B E BRI

i S &/ME HAE BAME L
T Vsense A0S i B R 2R 1% - + + <

Avg_Slope® | FHIRIE - -4.1 mv/e
Vi TE30CHT [ L & - 1.32 \Y
tstarT® EmyA| - 10 m
Ts emp®@® | HEEHURZRT, ADCRFEH 7] 8.3 us

1 WZREPETRIE, AEAER P,
2. HBCHRIE, AEAEF PR

3. ERAEARAE (] ) DL ek N2 RE i 5 2 RO PR TR E -
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EREIAK
5 B3R~
5.1 QFN32
A 5-1 QFN32# 3 R~

D D2 MILLIMETER
J| J{'}ﬁu _)[_J:[lj SYMBOL =n T now | max
PRz - H A 070 | 075 | 0.80
1) * ' | | = g1 A1 0 0.02 | 0.05
2 . g i h E 2 b 0.15 | 0.20 | o2s
-, i — -ra- 2( 'g' _‘_l_‘_ 'g‘ - 0.18 ﬂ-:zF:nEF 025
! -] ! (= D 390 [ 400 | 410
| -] I g D2 270 | 280 | 230
i h00i000( Ne S aoesc
EXPOSED mEBr.{«L 2 Ho Nd 2.B0BSC
PAD ZONE Nd E 390 | 400 | 410
TOP VIEW BOTTOM VIEW E2 270 2.80 2.80
L 025 0.30 0.35
I h 0.30 0.35 0.40
1 ooninnonn -
| |
o z
SIDE VIEW
B 5-2 QFN32f iR
0 4 0 2
BIEY
U JI000DY o 0.7
|
T o5 | :1 16
—/ —/ |
— 2-| 8 :17*? 0.2
—/ i —/
48 30 =128 =
— | ——* 0.4
E — i —19
|
|
DT
1 ! 8

3.4
~ 4.8

1 R sfryzK.
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fo'e}
|

s
o

2
| —

JU0DL

|

T

\
|
\
|
\
|
|
T
|
|

3.4

34

U0

|
|
|
|
|

RHEALE

A

4.2

5.8

1. RSP pryzK.

66

IR X &k X

P

REE 109 5 H R A KL

S

B 5-3 QFN40 % R~
D2
D
- I MILLIMETER
PR e SYMBOL S -
10 = MIN | NOM | MAX
o uouuuuouy . 0.70 | 0.75 | 0.50
I - A
I = = 0.85 [ 0.90 | 0.95 | A\
E = 'f A1 _ | ooz2] o0
- g g o b 0.15] 0.20 | 0.25
b =} g “Z ¢ 0.18 | 0.20| 0.25
g E D 1.90 | 5.00] 5.10
=) = D2 3.30 | 3.40 | 3.50
Zhannonnond | ¢ 0 0B
"y / e | b Nd 3. 60BSC
/ Nd E 1.90 | 5.00| 5.10
EXPOSED THERMAL E2 3.30 | 3.40 | 3.50
VIEW = PaD IOE
TOP VIE PAD ZONE BOTTOM VIEW Ne 3. 608B3C
L 0.35 | 0.40| 0.45
i K 0.20| — | —
' h 0.20 | 0.35] 0.40
L/Fc;a;r:rlerslze 1504150
o =
SIDE VIEW
B 5-4 QFN4OH SR/
—> L —> <+
30 21
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BTM E—MARK

2—@1 80070
DEPTH

0.70£0.05

HAAAAAAAAAAAAAAR T

TOP E—MARK

2=@1. 802010 0.0+

INDEX #1.2
0.20x0.10

05 DEFTH I'|
+0.10
DEPTH

SRR L

E1
E

LEAD FORM PART

A2
A3
0.5885C].

DDDDHHHEIHHDHHDD

i

-

AR

SECTION A—A

I

WITH PLATING

BASE METAL

COMMON DIMENSIONS

(UNITS OF MEASURE=MILLIMETER)
SYMBOL MIN NOM MAX
A — — 1.60
Al 0.0 0.15
AZ 1.35 1.40 1.45
A 0.58 0.64 0.69
b 0.18 0.27
b1 Q.17 0.20 0.23
c 0.13 - 0.18
cl 0.117 0.127 0.137
D 1.95 12.00 12.05
D1 9.90 10.00 10.10
E 1.95 12.00 12.05
E1 9.90 10.00 10.10
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
R 0.13REF
&) ) 3.5 7
S]] 11 12 13
a2 11 127 3

NOTES:

1. ALL DIMENSIOWS REFER TO JEDEC STANDARD MS0Z6 BCD
D0 NOT INCLUDE MOLD FLASH,GATE BURR OR PROTRUSION.

Bl 5-6 LQFP6ARI BRI @

12.8

7.

~

' 10

oonoooo

oonoooo

‘ ‘

o
N=)

Toooonnn

—
—/
—/
—/
—/
—/
w

—9

i

~

o

o
I

joooooog -

o
ol

-
gopooooo

Jobpoooooooony

p—
N

[= 2]

.

IR S VSE-2/ S8
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ERRA
5.4 LQFP80

B 5-7 LQFP80 3 R~

D
o1
HARAAAAAAARAAAARAARS P
(UNITS OF MEASURE=MILLIMETER)
o f;\ RN == SYMBOL | MIN NOM MAX
=] 1 7 |E= «
= \._ . - E= A — 1.60
= NTOP—E—-MARK Fm AT 0.05 - 0.15
= 2—¢1.80+0.10X0.10+0.050 |Fm A2 1.35 1.40 1.45
== == Al 0.59 0.64 Q.69
= i b 0.18 - 0.27
o —==] _ _ == bl 017 0.20 0.23
= BTM—E—MARK = < 013 | - 0.18
= —a y ] cl 0.12 0.127 0.134
= 2-#1.800.10%0.10+0.050 |7= < B T A
= INDEX ©1.2040.10 = - = : =
== F— 8] 11.90 12.00 12,10
== ,/ 0.20£0.10 DEPTH F— E 13.80 14.00 14.90
= 44 Y =S E1 1100 | 12.00 | 1210
=5 ] ™ P 0.40 050 | 0.60
_ L 0.45 0.60 0.75
EEE LR EEEERLILL I TooRer
~ Fe b—I -[®[0.08 R 0.08 = -
R2 0.08 - 0.20
1] 0 3.5 7
BASE METAL 0 o - -
ety 47 i 12 13°
J,Lz . 3 1 1z 13
Ilr III N
Il 1 I A
| | I K
e | - .
[~ | "JU_ NOTES:
B ALL DIMENSIONS REFER TO JEDEC STANDARD
CECTION A_A MS—=026 BDD DO NOT INCLUDE MOLD
e FLASH OR PROTRUSIONS.

Bl 5-8 LQFP8ORf LR A I ™

1

61 40

1000000000
(0000onno

149 9.

l
0.5
T

95
J100000000hbpobooong

11.8
14.9

1000000000

E

oo
|
|
|
|
|
|
|
|
i
}
S S

1000000000

1. R spryEK.
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&l 5-9 QFN32/QFN48/LQFP64/LQFP80 £2E1H

Nation -

LOGO

N32XXXX

A

Product series

XXXX =

Specific number

Batch number

A

XXXXXXXX

;

Pin1 ———MCU version

number
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EIREK

6 W AfE B

B 6-1 N32G4FRAFIT AR E B E-R

326G A4FRKCQ/

N

N: NationsTechnology 7=-40~+105<T

SCPEBRALER
32 = 32bit B
L=LQFP
PR Q=QFN
G = General purpose
FLASHEE
C = 256KB Flash
E = 512KB Flash
MCURA ¥
4 = ARM Cortex-M4F
ik R B A%
_ FR=HGUAZ] K = 320
(Fingerprint Recognition) H = 40j11
R = 64/
M = 80J
£ 6-1 N32GAFRRFITT B[ E
RSO ESE HERT (k= SPQ® EEVE
N32G4FRKCQ7 QFN32 4mm*4mm Foa 490 -40°C ~ 105°C
N32G4FRKEQ7 QFN32 Amm*4mm o 490 -40°C ~ 105°C
N32G4FRHCQ7 QFN40 5mm*5mm e 490 -40°C ~ 105°C
N32G4FRHEQ7 QFN40 5mm*5mm o 490 -40°C ~ 105°C
N32G4FRREL7 LQFP64 10mm*10mm e 160 -40°C ~ 105°C
N32G4FRMEL7 LQFP80 12mm*12mm ot 119 -40°C ~ 105°C

1 oA s B e R T
2. BROFONAAAAE, WA HALTER, HRAERSOR.
3. mUMUEME.
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H¥

JERA

B

2020.4.18

V1.0

BIhG

2020.6.19

V11

11E1E3.275 51 R I 5E X
2 fZIEE545 T oy F R

2020.9.16

V1.2

1.

2
3
4
5.
6
7
8
9

10.
11.
12.
13.
14.

=
o

525 2.26 ¥ DVP FIFO K/: 32 x 32bit 20 8 x 32bit

BT 416 TR
. BT 4.2 din B K EFEEER Y S
. BT 4.3.2 E A B ) TAE44F Voo BT R i/ ME

BT 4.3.3 PR R ALAN AL B A

. BT 435 BRI frouk AR AN feouki/feoLka
C BECT 4.3.7 AEBH AR IR LSI 25

. BT 4.3.9 FLASH 1R S5

. BT 4.3.12 1/0O i MR

BEL T 4.3.13 NRST 5| sk

B2 T 4.3.14 TIM 5% tcounter 5

&M T 4.3.16 SPI/12S #: 1 1HEHEK 4-20
BT 4.3.21 12 (IR EU 35 (ADC) LS 4L
BT 4.3.22 DAC 1535

BT 4.3.24 1B ER R

2020.11.27

V121

B 3.1 HEIRER
B 2-1 f7ffas B &
Bk 3-1 & e LA FE i ]

2021.08.02

V.1.22

© © N o g & W DD PRPfw dh e

[ e o e =
o o A W N P O

BRI A R S R

BT ik S AN HL YR R R AR AE DG S 8
BT HURASE U (1) 31 RS i K L T AEAH SE S 3
BB AR P I B R A DG S 5L
SRR AR P I B R A G S 5L
BN AP SRR RS 8L

BTN AT A7t 2453 77 i A0SR CRAT PR AR 5 28
5 ESD 2655 i KA AR S AF

B 1O FHAFEEAR X S8

Bt BRI, SRR B RE IR
ST N SSIRURE AR O S 4
BN NRST 51 JIREHEAH E S 4L
PBEURN 12C F2 DR AR S 24
BN SPIL FPEAH X S 5L
BN SPI2 A K S 5L
BEIN 12S Rt OS5

71

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

Hhhik: RIITTR X @A X F IR 109 5 BRI AKE
H1%: +86-755-86309900 {£H: +86-755-86169100
HE4: info@nationstech.com HE%w: 518057



NQtion v:“ www.nationstech.com

BERREAK

17. 1BEGEN 128 FRE P EIFR R R
18. f&ifi N QSPI AL S EL
19. B3I SDIMMC £ RS S5
20. fEFIAN DVP 155 I8 RHE S5
21, fEd AN ADC Hii A T R S 4L
22. 1B DAC ¥rEM RS %
23, BUSUR NI AL R EAR G S
1 BEol A AR R AR R S
2. HSRBURMERE N E
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