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N32G451xB/XC/XE BAEF M

N32G451&%SKA 32 bit ARM Cortex-M4AFWEE, B TAEEM144MHz, XRIF EZEERDSPIE 4
£ R ZK512KB Flash, 96KB SRAM, 3x12bit 4.7Msps ADC, 2x1Msps 12bit DAC, ZEREZERU(S)A
RT. 12C. SPI. USB. CAN@EfE¥:0, IxSDIO#:MO, B30 E g 5%

Reghrik

® % CPU
— 3247 ARM Cortex-M4 W%+ FPU, FJEIAR{IeIETE 4, SCRF DSP 541 MPU
— & 8KB #E% Cache 2847, (HF Flash I ICHATRET 0 %547
— I EH 144MHz, 180DMIPS
® NE LA
— A 512KByte J1 A Flash, SCRAINEAEE. 2 H - o KE B BRI, SCRAEfT ECC K5,
JIREES B, 10 AR R R
— 96KByte /i H SRAM (fi1¥; 16KByte Retention RAM) , Retention RAM Sz fifi {75 {5 KL 56
® [
— HSE: 4MHz~32MHz M i 1
— LSE: 32.768KHz #h B 4
— HSI: W¥Bm#E RC OSC 8MHz
— LSI: PEBIKIE RC OSC 40KHz
— WEEEPLL
— R s, ATECE RGP, HSE. HSI B PLL J5 445 H
o i
— SRR A R BN S R AL
— CFFRTIRELL, BIEEA
® EfEH:N
— 7N US)ART £, Fmi#*ik 4.5 Mbps, FHH 3/~ USART #2111 (3£#F 1S07816, IrDA, LI
N) , 44 UART #11
— 3ASPIE:M, MEEIA 36 MHz, H 2 AN3HF 128
— AN RCEN, HEEE 1 MHz, M AE, AN T SR bk 5
— 1/~USB2.0 Full Speed Device #[1
— 1/ CAN 2.0A/B S8
— 1> SDIO £2H, 3#F SD/SDIO/MMC #% 3\
o mMERERIfIE O
— 3/ 12bit 4.7Msps =i ADC, ZMAEEE AL, 6bit # N R EIA 8.9Msps, £k 18 BN
U NGEIE, SCREZE R

1 E REARB A ABR AR NSING TECHNOLOGIES INC.

ks PRYITTES L X Erpr b X R R 1095 [H I AR K JE
Hiif: +86-755-86309900 1L H. +86-755-86169100
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2 4~ 12bit DAC, KFEZ 1Msps
SCRFANE NN 255 HUR YR
FA R S 5F 1.8~3.6V 4 HL R TAE

® S KSCHF 80 MNSCFFS FIThAENI GPIOs, KZ %L GPIO 3CHF 5V fiif k.
® 2 /MEnH DMA =4, B8 SCRE 8 1liE, I@iE Rk & B kAT AT
® RTC SuifAteh, SCHRFEETET, WehFEt:, FIRAMEMREE, SCREN M Bl ik
® iy
— 2 > 16bit EZCER TS, SCRENER S . PWM Firth DL EAS RS NS T RE, B
FE TR 6.9ns. REANER A 4 MOLAEE, Horb 3 ANEIE SR 6 B H AN PWM it
— 4 16bit @A EI RS, A EN AT 4 ANMIOLEIE, SRR U PWIM
ik it
— 2 16bit HAlE B AR
— 1x 24bit SysTick
— 1x 7bit %A (WWDG)
— 1x 12bit #7E 1M IWDG)
o fii
— % FF SWDNTAG 7L R 1
— ¥ ## UART. USB Bootloader
® AR

Py B SR A s 5]

S FF AES. DES. SHA. SM1. SM3. SM4. SM7. MD5 %k
Flash 72 fi# &

ZH P XER (MMU)

TRNG HBENBUR LA

CRC16/32

XFRERY (WRP) , ZFhEfRy (RDP) 4% (LO/L1/L2)
MHFRA)AE), FRITINE TR, wAEE

SCHEAMA BRI, [ A

® 96 fiL UID & 128 fi UCID
o kMt

TAEHEEJEH: 1.8V~3.6V
TAEREEJaE: -40°C~105°C
ESD: #KV (HBM fi#l) | # KV (CDM f£#)

o %

2 E REARB A ABR AR NSING TECHNOLOGIES INC.

ks PRYITTES L X Erpr b X R R 1095 [H I AR K JE
Hiif: +86-755-86309900 1L H. +86-755-86169100
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— LQFP48(7Tmm x 7mm)

— LQFP64(10mm x 10mm)

— LQFP100(14mm x 14mm)

3 E REARB A ABR AR NSING TECHNOLOGIES INC.

ks PRYITTES L X Erpr b X R R 1095 [H I AR K JE
Hiif: +86-755-86309900 1L H. +86-755-86169100
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H %
(Y 1 71 TN 5
LI OO 6
p % - 41111 OO 7
21 AEFEBETAAZ oottt ettt 7
22 FFRBEBE oo ettt ettt n et st s e n e 7
221 HRANTRITETFIE BE oottt sttt ettt ettt ettt 8
2.2.2 FRATUSRAM ..ottt ettt ettt 8
2.2.3 HREMIAIE R AP EIIEHIZEINVIC) oot 9
R e e B (=5 I JOS OO OR OO 9
2 IFEI ZRGE oottt ettt 9
2.5 JEBIHETR oottt ettt 10
206 BEELTTZE oottt ettt ettt 10
2T BT ettt ettt ettt n ettt e ettt ettt et 11
2.8 TIZRFEFEL HETIES oottt sttt ettt ettt 11
2.9 HHLTR TR oottt e ettt s ettt ettt ettt 11
210 MRIHFEBETR oottt ettt ettt 11
211 EEETFAEBETFIL(DMA) w.oovooeeeeeeet ettt ettt 12
212 SEEFHFEI(RTC) ottt bbbttt bbbttt s 12
213 TEBTRREHITE T oottt ettt sttt ettt 12
2131 FEATE I (TIMBHITIMT)..o.ooeceeeeeeeeeeete et senneas 12
2.13.2 G TEIT ZE(TIMX) oottt sttt n st n et 13
2.13.3 AR E IS BE(TIMLIFITIMB) ..o st es st 13
2134 RGEITFETEIT BE(SYSUCK) cvovocvoieerceeeeseeteee ettt sttt n et n et 14
2135 BT THITERTBEWDG) ..ottt sttt n et n et 14
24 P ZEFE T oot ettt bbbttt sttt 14
215 JBHFIB IR YR BEUSART) oottt sttt 16
216 BT AP TT(SPI) ettt sttt ettt 17
20T BT TERTIE TT(I2S) oot et 18
218 DA BT HINHTHIE TT(SDIO) . oot 19
2,19 FEBIEEDXIEIXZE(CAN) ©ovveciiece ettt 19
220 JE T E AT EZE(USB) .ottt 20
R A I ]S KNG R 2 W (€1 =1 T) OO U OO 20
222 FEABUFIETRZLADC) .ottt ettt 21
223 BT IEANIFEHZZ(DAC) oottt 21
O o ey 1) OO 22
225 PEIRTEARIRIE AT BLELTE(CRC) oot es s n st es et 22
2.26 FLIFHELENITE GIEE(SAC) oottt ettt 22
227 ME—TEAETF T (UID) ottt 22
2.28 EAT HLEITAGUHIR T (SWI-DP) oottt 22
3 BIJHIFE SURITEIIR ...oooeeoeeeeeeeeeeee ettt 24
31 BB TR T ] ettt ettt 24
BLLLQFPAS. ...ttt 24
3N 110 = =< TR 25
TN TR I 10 = = 0o TP 26
3.2 GBI THIE S oottt 27
A BB oottt 33
A1 TR ZEE oottt 33
1 H RE AR AR AT NSING TECHNOLOGIES INC.
Hihb: PRYITE G 1L X BT Ab X E IR %1095 8 RE AR K E
Fii%: +86-755-86309900 1 H: +86-755-86169100
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T Y, 15y N/ = NPT OT PR TPE OO 33
B0, B BB oottt ettt ettt ettt ettt et ettt ettt et ettt et ettt et et e ettt enenns 33
B3 I R oottt ettt ettt ettt ettt ettt ettt naene 33

B LA A B L S oottt ettt ettt et e ettt ettt ettt ettt ettt ettt ettt naeee 33
A.05 T N EELIE oottt ettt ettt ettt et et ettt ettt ettt ettt ettt ettt et e et et et ettt ettt eneee 33
48 T R oottt et ettt ettt ettt ettt ettt ettt ettt naeee 35
A B T T = 251 TP T TR T RO TR OO 36
A2 AT I R TE L oo oo et ettt et et et et et et e e et e e et et et e et e et et ettt et et et ettt et et et en et enes 36
e S B (25 < TP TOT TP 37
e T T 22 B DR (5 <2 L TSP 37
4.3, B A I B T L oottt ettt er et e ettt en et n et en e e 37
4.3.3 PUR IR L L oot eee et e et e et e et n ettt r ettt 37
B34 PYBIIZEZEHLIE coooooeeeeeeeeeeeeeeeeee ettt ettt ettt ettt et e e et et et et e e ettt ettt ettt ettt 38
4,35 B T oottt ettt ettt ettt ettt ettt ettt ettt en e 39
4,38 A B EEE oottt et ettt ettt ettt ettt ettt ettt 41
43,7 B B oottt ettt ettt ettt ettt ettt ettt ettt 44
4.3.8 MARIIHFEREZRIIR ITITTHL .oovoeeeeoeeeeeeeeeee ettt e et s e ettt e et et es e et e et eseseesen e et es e et en e ees s eeeseneenns 44
430 P L E oo ettt ettt et ettt ettt ettt ettt e e 45
4.3.00 FLASH T B A <ottt ettt e et ettt et et ee ettt e et e et ee et e et et er e 45
4311 AR KB (FEIBUBIE oottt 46
B.3.12 HOTR LA oottt et e ettt et ettt et et et ettt et ettt ettt ettt ettt rn e 46
A.3.13 NRST G I TE oottt ettt ettt e et e st ee e e e et ee et et e e s e e e et e s e s et s et s et et enees et et et e eneeeeeenees 50
B304 TIM B B PE oottt ettt ettt ettt ettt e e e et e et ee et e e et et et ee e et et e e et ettt et et e et e e e et e e e et et e enns 51
8,305 2 E T UEIE oot ettt ettt ettt e et ettt ettt e ettt et et e ettt ettt ettt ettt ettt e ettt enenens 52
8.3.16 SPII2SHE TIETE .ottt ettt ettt ettt ettt e et ee et ettt e et e e et e e et et e e et ettt et et e et en e et e e s et et eeeetns 53
4.3.17 SDISDIO T TUREIE <ottt ettt ettt et ettt et ettt e et e e e et et et et et e et es e et s eees e eeeseeeenes 58
B3 08 USBIFIE ..ottt ettt ettt et e ettt ettt et ettt ettt ettt e e ettt ettt r et ettt e enns 60
4.3.19 F5H 28 RN ZE (CANYIE TTEFVE oo 60
4.3.20 1207 A EHE B (ADC)HL B oot 61
4.3.21 1207 B FE g (DAC)HL B oo 65
4.3.22 B A S (TS HFE oot 65

B R ST ettt ettt ettt ettt ettt ettt ettt et e et e et n et en et 67
ST LQFPAS ...ttt 67
S 2LQFPBA ...ttt ettt 68
5.3 LQFPLOD ...ttt ettt ettt ettt ettt 69
Sl ZZETITIBH oottt ettt ettt ettt e e ettt ettt ettt ettt ettt et ettt a et ettt ettt et e et et eeaeas 70
A L= = TSP 71
T R T 0 oottt ettt ettt ettt ettt ettt ettt et ete et en et e et et et et et et et et eteete e ete et et ete et et aearens 72
=1 TSP 73

2 H R ARBAE FRAF NSING TECHNOLOGIES INC.
Hobik: RYIT R L X A X R R 1095 B [E AR KJE
Hiif: +86-755-86309900 1. +86-755-86169100

R4k https://www.nsingtech.com Hi§4: 518057



Ay,
%) EREK

www.nsingtech.com
RHEZF
BT 2oL B I B T T I oottt ettt ettt ettt ettt ettt ettt eeen e 12
2 3L B HIIE oottt ettt ettt et et et et e et et e et n et en et 27
B AL HE R oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt en e 36
BB A2 T E oottt ettt ettt ettt ettt ettt et ettt ettt ettt ettt ettt en et 36
BB A3 R I E oottt ettt ettt ettt ettt ettt e e ettt ettt et ettt et ettt ettt 37
BB A B ) T E B oottt ettt ettt ettt ettt ettt ettt ettt en et 37
B A5 B T LT B T E 20 oottt ettt ettt ettt 37
F 4-6 PR AT T LT IRV oottt ettt enenes 38
ZZ AT T B IIBE IR oottt ettt ettt ettt et e ettt ettt ettt ettt ettt ettt ettt ettt 38
F 4-8 TR N R K LA, B A IEACHD A P S TN B AT 1o 39
e Y W OB O N2 i T <O TP 39
F 4-10 BT LAY IRV AR, BE AL FEARAD I EBFLASHA IZ AT oo 40
411 BERRRE IR T LI EE T T oottt ettt ettt ettt ettt ettt ettt ettt et et ettt ettt n et 40
F 4-12 AEHUAIERRHUE R R AR R K EBIE TR oottt en s 41
F 4-13 EE AT P EEE (BYPASSEETR) oottt ettt 41
F 4-14 ARHANETFH U EIEIE (BYPASSEETR) oottt 42
F2 4-15 HSE 4~32MHZIR T B TEDD oottt ettt ee ettt ee et ettt et eeen e 43
F 4-16 LSETRIG 22 HFE (FLSET32.7BBKHZ)D) ..ottt ettt sttt 43
B2 A LT HSI R T B TE D@ oottt ettt ettt et et ettt ettt ettt en e 44
2 AL LS TZ A MED oottt ettt ettt ettt ettt et n ettt en et 44
2 4-19 MRIIFEREIRBIMRIEINT T ..ottt et e ettt ee e e e et et e etes e et es e eten e et es e et eneeees s eeeeseeeesenneas 45
B A 20 P E oottt ettt ettt ettt ettt et ettt ettt et en et 45
B AL R E AT B L oottt ettt ettt ettt ettt ettt 45
Sy AR e e A 11 TN 46
G A28 ESDAART IR AR oottt ettt ettt ettt ettt ettt ettt e ettt ettt ettt ee ettt 46
A28 I SIBUBE oottt ettt ettt ettt ettt ettt ettt ettt en et 46
B A2 OB S I oottt ettt ettt ettt ettt en et 47
B A28 LOTR B AE JTR oottt ettt ettt ettt ettt et 48
B AT T L R E oottt ettt ettt ettt ettt ettt n ettt en et 48
B A28 BN AT TIETED oottt ettt ettt ettt ettt ettt en ettt en et 49
C L NN =T W] TP 50
2 A-B0 TIMLIBHETED oottt ettt ettt et et et et ettt e e e s e e et ettt st e eee et et et ettt e e et et ettt et et et et et e e eeeens 51
T2 A-BLTIMIBIAISHEETED oottt ettt ettt ettt et e et et ettt e e et et et ettt e et e e et et et et e e e et et es et et ee e e eeeeas 51
F 4-32IWDG e KA BUZALIFTA] (LS =40 KHZ) oo 52
F 4-33 WWDGH KA /N B AL ] (APBL PCLKL = 36MH2Z) ..o 52
B V. LT 0% - I L TR 52
T2 o35 SPILEFMED oottt et ettt ettt ettt ettt ettt ettt A ettt ettt et a et et ettt e ettt ettt ee e 54
T2 2236 SPI2IBEETED oottt ettt ettt ettt ettt ettt ettt ettt ettt et ettt e ettt et et e e eeeeas 54
2 o3BT 1S TED oottt ettt ettt ettt ettt Attt ettt ettt et ettt ettt et e eeeeas 57
2 238 SO MM CEE T oottt ettt ettt ettt a et et et et ettt e e e et et et ettt e et et et et e ettt e e et et en e 59
T2 A-BOUSB T BT TH vttt ettt ettt et et ettt eeee e et et et et e s et e ee e e et ettt s et e e et et et et et et e et ettt ettt e et et et ettt eeeeas 60
TR A A0 USB L T TE oot ettt ettt et ettt ettt a ettt ettt ettt ettt ettt ettt ettt ettt 60
E I = T R = L TP 60
ZE A-82 ADCHFTE oottt ettt ettt ettt ettt ettt ettt ettt e ettt ettt 61
B D3 =11 111K L TP ROTPOT 62
L 4-44 ADCHETE — TR BRI ZEAED@ ettt ettt ettt ettt e ettt et st en e et ereens 62
ZE A BB DACHTTE oottt ettt ettt ettt ettt ettt ettt et ettt ettt et r et en et 65
BB A dB R A TR TE oottt ettt ettt ettt ettt e ettt et r ettt er e 66
2 B-L INB2GAS L B T T T R I B IR oottt ettt ettt ettt ettt ettt et ee ettt e ettt ee et n et en et 71
3 H R ARBAE FRAF NSING TECHNOLOGIES INC.
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K H ok
B -1 NB2GASL B HIAE B oottt ettt ettt e e e e et ettt et e et e et e et e e et en et et ennes 5
BEL 2-1 FF A BRI Bl oottt et et et ettt ettt ettt et et e et e ettt ettt ee e 8
BEL 2-2 B AIIARE <ottt t ettt ettt et et e et ettt et ettt ettt e et et et ettt ettt e ettt s et et en e r e enaens 10
& 3-1 N32GA51 R HLQFPAB T HIZI AT wvovoeveeeeveeesiee e tess sttt sttt sttt 24
] 3-2 N32GA51 R HLQFPBA T HIZI AT .vovovereeveee st es sttt sttt 25
& 3-3N32GA451 2 HLQFPLOOGI FHIZI I vttt sttt sttt 26
B AL T T A7 2R 2 oottt ettt ettt ettt ettt ettt ettt ettt e ettt ettt n et er e 33
BEL 42 G TN oottt ettt ettt ettt ettt ettt ettt e ettt ettt e e ettt ettt ee ettt e et et 34
BEL 4-3 LB T ettt ettt ettt ettt ettt ettt n s en e n s 35
Ao T BT 7 oottt ettt ettt ettt ettt ettt ettt ettt 36
A-5 A T TN B I BT T TT BE] oottt ettt 42
A-6 A AT I AR I BT T TT B ettt ettt n ettt ettt ettt 42
A7 A5 FIBMHZEE KBTI oottt ettt et e et et e s et e et e s et en et n et n et en e ten s 43
4-8 8 32 768KHZ I A B FL R D@ oottt ettt ettt ettt et et et ee et e et eeeen 44
A9 NI HE AT T TE TE S oottt ettt ettt ettt ettt e et e ettt ettt ettt en et ee ettt ettt en et 50
A-10 ABEBTETR oottt et ettt et s ettt ettt ettt A ettt ettt ettt ettt ettt e e 50
B 4-10 B INRS T G T ettt sttt ettt e ettt s et en et s neen s 51
B 4-12 PCR AT I TR FLIE W oottt e et et et et e e et eees et et e e e e et et eeeneneeneenenns 53
B 4-13 SPIFFE ] — MABLTRFTCLIKPHATO .....coceeeeeeeeeee ettt e s et s s e een e et en e esen e ees s e ees e e en e 55
B 4-14 SPIFFE B — MABETRFTCLIKPHAZLIO ..ottt s et e et ees s et e e en e 55
B 4-15 SPHFFFFE ] — IR oottt ettt e et ee et et et eten et en et en et en e et en e 56
B 4-16 12S PAFE IR 5 B KT TR W <ottt 58
B 4-17 12S RIS 7 B KT T D 1ottt 58
BE] 418 SDIOTETTEAE TR, oottt ettt et et e e et e e et et et e et e et e st et e e e et et e et en et ee ettt en et 59
BE] 4219 SDERTABE TR oottt ettt ettt et e et e et ettt et et e et e et et et e et ettt en et r et n et 59
B 4-20 USBHT s BAE(E 5 E TR T BRI TITE S oot eeee ettt et e st en s neneeens 60
BEL A-20 AD CHE FEHEME <ottt ettt ettt et ettt ee ettt ettt ettt ettt e e ettt ettt e e ettt en e enens 63
] 4-22 A3 FHADCHLEL FITETE I oottt ettt ettt n e 63
Kl 4-23 LAt YA S YR 2 3H 2R BB (VRER ARG VODATHIE) (oo 64
K 4-24 3t H RTS8 H YR 22 R 2R I (VREFTVDDATHTE) 1ottt en sttt 64
B LQFPABEIZE NS oottt ettt ettt ettt 67
5-2 LQFPASEI LI EL T INW oottt ettt 67
R 0 ooV e N TR 68
B 5-4 LQFPBAT I AL TEILD .ottt ettt 68
e 0 =00 2 5 N OO 69
K] 5-6 LQFPLO0F ZE MR FE UL oottt ettt en ettt 69
] 5-7 LQFPA8/LQFPBA/LQFPLIO0 ZZEITEIHT .....eovoeeeeeeee et e et ees et s et s e een e e en e 70
] 6-1 NB2GA51 22 FTT B RAIAZE JE TN oottt ettt et ee et s ettt eee et ees e en e 71
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N32G451 51| iz i) 2% 7= 5 K Pl i MR RE 32 ARM. Cortex™-MAF %, 45 0% Sig B T (FPU) FIT1E
SHFE (DSP) , HFIATHEIES . & LAEES144MHz, SERETAS12KB N 47 f#Flash, 37 #5% H
FUNXETE, £ K96KB SRAM. B —/NHEEIHRAHBRLZL, FAMKE SN B SR APB M s 264, B
%2 FF80/NME A 1/0s. $e it E M M RE LR 11, EHE31N12475Msps ADC, #ix % S RF3LAM4M i N iEiE,

2/M1Msps 12/,DAC. [FIRf#ft 2 ftrmEH 0, BFE7TINUS)ART. 440M12C. 3/NSPIL 24M2S. 14USB
20854 11~CAN 2.0B. 1/ SDIOEEH M, W B ZHEEIE I 512, SR FhE bR & F % S ka1
JniE

N32G451 A& 5177 i nl fa g TAE T-40 TER+105THIR VLR, Lt EEL8VEI6V, L ThFesi=UatH
FUERE, FFEARIIRERLF M ER o 1% RV S Pe A4 M ASJHEI 2= 100 (1) 3FPAS [ 5 25 T 20, ARFEAS (R 1 34 2
A, s MEECE AR . B 11450 TiZ R85 5 HE A

E 1-1 N32G451&FIER

www.nsingtech.com

RIINE

8 MHz
RC OSC ER

Flash

R

=2
4-32 MHz IR R-SRAM SRAM
0sc 16 KB 32/80 KB AR s

144 MHz
)

40 kHz
RC OSC

32.768 kHz
0sC

PLL

AHBRERFEFF (144 MHz)
DMA1 DMA2
w

%ﬁgaﬁ;‘:‘ijﬁ F Device
x1

USART| I2C

x3 4

5 H EHEARBAER AR NSING TECHNOLOGIES INC.

Huhk: RN RE Ll X AL X R % 109 5 R AR K E
1% +86-755-86309900 £ H: +86-755-86169100
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% 1-1 N32G451 RFIF WA E

HERS N32G451CB/CCICE N32G451RB/RC/RE N32G451VC/IVE
Flash%i & (KB) 128 256 512 128 256 512 256 512
SRAMZ & (KB) 48 96 96 48 96 96 96 96

CPU#i ARM Cortex-M4F @144MHz,180DMIPS

TAEREE 1.8~3.6V/-40~105°C

18 H 4
SE IR % S 2
FA 2
SPI 30
12S 2
12C 3 | 4
IR USART 3
3] UART 3 | 4
USB 1
CAN 1
SDIO No 1
GPIO 37 51 80
DMA 2
Number of Channels 16Channel
12bit ADC 3 3 3
Number of channels 13Channel 19Channel 31Channel
12bit DAC 2
Number of channels 2Channel
- DES/3DES. AES. SHA1/SHA224/SHA256. SM1. SM3. SM4. SM7.
MD5. CRC16/CRC32. TRNG
TR BEERY (RDP/WRP) | fR#INE . 4 XA Z2H3)
ESge LQFP48 LQFP64 LQFP100

1. SPI2FISPI3H% 1 RE S R 3G HL7E SP IS 2N 12835 AR 2] Y1) 4t

EHREARBAERAR NSING TECHNOLOGIES INC.

Hihb: PRYITE G 1L X BT Ab X E IR %1095 8 RE AR K E
Hiif: +86-755-86309900 1 H: +86-755-86169100
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2.1 S EBAZ%

N32G451 ZAERK T & — LR ARARM Cortex™-MAFALFE#S, 7ECortex™-M3 P4 #% 3Ll F5mfk 7 i 5
ReJ1, WD 7R AU E A FIT (FPUD  DSPHIFEATIFE RS, $24t1.25DMIPS/IMHzIE SR . (R
HE G 5 b HEfE 77 5 Cortex-M R 1| A FRES AR IIFE, (REAFN 5 T8 F AR s 26, F DA A2 75 24 )
AUE 5 AR A 68 71 B 5 T F I N 75

ARM Cortex™-M4F 3217 {5 #5 2 FE AL BE 35 B A L 7 RS 20K
JF: Cortex™-MAF /5] F F#25Cortex-M3 7/

2.2 TR A

N32G451 R 5| g E & R AN N2 I AE (Flash) 17figas . iR AZUSRAM, T 2-1 N7 2s it & .

www.nsingtech.com
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B 2-1 FPfEamgt

[ Reserved 0x4002_A000 - OXSFFF_FFFF

I Reserved 0x4002_8000 - 0x4002_9FFF

Reserved 0x4002_5000 - 0x4002_7FFF

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_1C00 - 0x4002_1FFF

ADC3 0x4002_1800 - 0x4002_1BFF

Reserved 0x4002_1400 - 0x4002_17FF

RCC 0x4002_1000 - 0x4002_13FF

ADC2 0x4002_0C00 - 0x4002_OFFF

0XE010_0000 - OXFFFF_FFFF Reserved ADCL 0x4002_0800 - 0x4002_0BFF

% DMA2 0x4002_0400 - 0x4002_07FF

< DMAL 0x4002_0000 - 0x4002_03FF

Vendor Specific 511MB Reserved 0x4001_8400 - 0x4001_FFFF

O0XEQOF_F000 ~ OXEQOF_FFFF| ROM Table SDIO 0x4001_8000 - 0x4001_83FF
0xE004_2000 - OXEQOF_EFFF External PPB

0xE004_1000 - OXE004_1FFF Reserved

0XE004_0000 - OXE004_OFFF TPIU Private Peripheral - External 768KB Reserved 0x4001_5800 - 0x4001_7FFF

UART7 0x4001_5400 - 0x4001 57FF

X ] UART6 0x4001_5000 - 0x4001_53FF

0XE000_F000 - OXE003_FFFF Reserved Private Peripheral Internal 256K8 Reserved 0x4001_4C00 - 0x4001_4FFF

0xE000_E000 - OXE000_EFFF NVIC 12C4 0x4001_4800 - 0x4001_4BFF

0XE000_3000 - 0XE00_DFFF! Reserved 12C3 0x4001_4400 - 0x4001_47FF

0xE000_2000 - OXE000_2FFF FPB Reserved 0x4001_3C00 - 0x4001_43FF

0XE000_1000 - OXE00_LFFF DWT USARTL 0x4001_3800 - 0x4001_3BFF

0XE000_0000 - OXEQ00_OFFF 1™ TImM8 0x4001_3400 - 0x4001_37FF

SPIL 0x4001_3000 - 0x4001_33FF

Extended register 1GB TIML 0x4001_2C00 - 0x4001_2FFF

Reserved 0x4001_2400 - 0x4001_2BFF

0xA000_2000 - OxDFFF_FFFF Reserved ~ GPIOG 0x4001_2000 - 0x4001_23FF

0XA000_1000 - OxA000_1FFF Reserved o GPIOF 0x4001_1C00 - 0x4001_1FFF

0xA000_0000 - 0xA000_OFFF Reserved o GPIOE 0x4001_1800 - 0x4001 1BFF

< GPIOD 0x4001_1400 - 0x4001_17FF

GPIOC 0x4001_1000 - 0x4001_13FF

0x9000_0000 - OX9FFF_FFFF [ Reserved | GPIOB 0x4001_0C00 - 0x4001_OFFF

0x6000_0000 - OXBFFF_FFFF | Reserved | GPIOA 0x4001_0800 - 0x4001_OBFF

EXTI 0x4001_0400 - 0x4001_O7FF

AFIO 0x4001_0000 - 0x4001_03FF

) Reserved 0x4000_7800 - 0x4000_FFFF

0x4400_0000 - OXSFFF_FFFF Reserved Extended Device 168 DAC 0x4000_7400 - 0x4000_77FF

0x4254_0000 - Ox43FF_FFFF Reserved(bit-band Alias) PWR 0x4000_7000 - 0x4000_73FF

0x4200_0000 - 0x4253_FFFF Peripheral Alias(bit-band Alias) BKP 0x4000_6C00 - 0x4000_6FFF

0x4010_0000 - Ox41FF_FFFF Reserved Reserved 0x4000_6800 - 0x4000_6BFF

0x4002_A000 - 0x400F_FFFF Reserved(bit-band Region) CANL 0x4000_6400 - 0x4000_67FF

0x4000_0000 - 0x4002_9FFF | AHB/APBL/APB2(bit-band Region) USB/CAN1 SRAM 512B 0x4000_6000 - 0x4000_63FF

USB Register 0x4000_5C00 - 0x4000_5FFF

12C2 0x4000_5800 - 0x4000_5BFF

0x2400_0000 - OX3FFF_FFFF Reserved 12C1 0x4000_5400 - 0x4000_57FF

0x2248_0000 - Ox23FF_FFFF Reserved(bit-band Alias) UART5 0x4000_5000 - 0x4000_53FF

0x2200_0000 - 0x2247_FFFF SRAM Alias(bit-band Alias) Peripheral 0.5GB UART4 0x4000_4C00 - 0x4000_4FFF

0x2010_0000 - Ox21FF_FFFF Reserved — USART3 0x4000_4800 - 0x4000_4BFF

0x2002_4000 - 0x200F_FFFF Reserved(bit-band Region) om USART2 0x4000_4400 - 0x4000_47FF

0x2002_0000 - 0x2002_3FFF SRAM/Retention SRAM o Reserved 0x4000_4000 - 0x4000_43FF

0x2000_0000 - 0x2001_FFFF (bit-band Region) < SPI3/1253 0x4000_3C00 - 0x4000_3FFF

SPI2/1252 0x4000_3800 - 0x4000_3BFF

Reserved 0x4000_3400 - 0x4000_37FF

OXLFFF_F812 - OXIFFF_FFFF| Reserved SRAM 0.5GB IWDG 0x4000_3000 - 0x4000_33FF

Ox1FFF_F800 - OX1FFF_F811 OptionBytes WWDG 0x4000_2C00 - 0x4000_2FFF

OXLFFF_4000 - OX1FFF_F7FF Reserved RTC 0x4000_2800 - 0x4000_2BFF

0xLFFF_0000 - OX1FFF_3FFF Reserved 0x4000_2400 - 0x4000_27FF

0x1002_0000 - OX1FFE_FFFF Reserved Reserved 0x4000_2000 - 0x4000_23FF

0x1000_0000 - 0x1001_FFFF Aliased to SRAM Reserved 0x4000_1C00 - 0x4000_1FFF

0x0808_0000 - OXOFFF_FFFF Reserved Reserved 0x4000_1800 - 0x4000_1BFF

0x0800_0000 - 0x0807_FFFF Main FLASH CODE 0.5GB TIM7 0x4000_1400 - 0x4000_17FF

0x0008_0000 - OXO7FF_FFFF Reserved TIM6 0x4000_1000 - 0x4000_13FF

0x0000_0000 - 0x0007_FFFF | _Aliased to Flash/SystemMemory/SRAM TIM5 0x4000_0C00 - 0x4000_OFFF

TIM4 0x4000_0800 - 0x4000_OBFF

TIM3 0x4000_0400 - 0x4000_07FF

TIM2 0x4000_0000 - 0x4000_03FF

2.2.1 MAR N2

Ji PSR 128K BI512K - NIRINAE (FLASH) , I FAZ R R, UK /N 2Kbyte, 3CRFITHERR
FH.FE BT FHRE.

SHEATINE R, SAEINE, S AR CRIERRIUTIRE) .

SR P AR, S T4 R34 X, AR Z IR AR 7 W e (AT HUT D)
2.2.2 RAKSRAM

Fr N £ 1R 96K 71 1N B SRAMAIR-SRAM, HAHR-SRAM NRetention SRAM, K/NAH16KFFi. R-SR
AMT FFRetention, fEVBAT. Standbyfiz T o] AR A (T DAL E A REFFEARER) 5 HAL TAERK (R
UN/SLEEP/STOPO/ STOP2) #i#EERIAIREF; 75 EPWRXT H Retentiondh {742 il & #E .

8 H EHEARBAER AR NSING TECHNOLOGIES INC.
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2.2.3 RERMERF HriEHI 2 (NVIC)

WE SR R WTEGE, e AT 2 7k86 R B il s TE (A 4516 M Cortex™-MAF [ T 28 ) Al
6 MILsEL .

B EHA IINVICHE Gk 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 Rk R VR 1) P B B T R

2.3 ShERrP W/ AR SR 4% (EXTI)

ST/ SR 0 2L RS PR T cP /PR . I T LI S MR B P
R TR FBsAUAT), JFAER PRI 6 — AL 12 B R T PSR AR S . E
XTI LRSS 3515/ T SAPB2AOI B P01, %580 MBHINO IIEBEI164 A1 I8

2.4 BB RS

PR Z PR AE R P kR, B3N EERCHBIHSI (8MHz) , P EBKEE4TLSI (4A0KHZ) , AP i)
BHSE (4MHz~32MHz) , AMFAKER#HLSE (32.768KHz) , PLL.

LI SIS B BRI % B ONCPURT 8P, Bl f5 P Al DU FRAMTEAA R 2 DI RE I HSERS 815 2448
B AR b R, ER AR B, R G0K A shith DI BIHSL, WA AR T AR R, A T AR AR B Y AR T
[, 7E 75 AT DU OGP L L 22 4 0 mh WA 288 (24— A TE) B30 FH 1 A0 R 35 s R RUET )
LA A2 T T B AHBI R . =i APB(APB2) AL iEAPB(APBL) X i . AHBH &% 5 Fi % /£ 144MHz,
APB2M i i e T2MHz,  APBL i AR AN36MHz. S [ 2-2 1 B RHHE K .
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B 2-2 B4
FLASH_CLK
CIOCk Tree HSE TRNG 1M to Flash programming
R | Prescaler —————» TRNG_CLK 1M
Legend: HSI 12/4]-++132
HSE = High-speed external clock signal TRNG1MSEL
HSI = High-speed internal clock signal HSE ADC 1M
LSE = Low-speed external clock signal | Prescaler ———— ADC1/2/3_CLK 1M
LSI = Low-speed internal clock signal HSI
P 9 ADCIMSEL 1112/-+132
usB 48MHz USB_CLK
Prescaler | ——————— o USB interface
11/1.5/2/3
RNGC prescaler
111213/4/-++132 RNGC_CLK
12S3CLK
1282CLK
ADC PLL
prescaler ADC1/2/3_PLLCLK
11/2/---1256 ADC1/2/3_HCLK ADC1/2/3_CLK
ADC HCLK
prescaler CKMOD(ADC_CTRL3)
11/2/-+-132
FCLK
HSIRC SCLKSW
8MHz CPU
PLLMULFCT |HsSI AHB BUS
SysTick
0SC_ouT HSE OSC| SYSCLK Pr?stzier HCLK 4
0SC IN 4~32MHz X17..X32 PLLCLK| | 144MHZ | | /10110 SAC cLk  SDPIO_CLK
- MAX CRC_CLK QSPI_CLK
HSE - DMA1/2_CLK
PLLHSEPi%LELSSRC Pssjci}er 36MHz MAX PCLK1to
CLKSSEN 11/2/4/8/16 APBL1 peripherals
HSE
05C32_0UTCH T5E o5 TIM 2/3/4/5/6/7
If(APB1 Prescaler = 1) xX1———— TIM2/3/4/5/6/7_CLK
RTC_CLK
0SC32_IN 32.768KHz|  LSE else x2
APB2
RTCSEL Prescaler 72MHz MAX PCLK2 to
LSIRC LSI APB2 peripheral.
A0KHS IWDG_CLK 11120418116 peripherals
PCLK2
If(APB2 Prescaler = 1) x1
else x2
HSI
HSE TIM1/8_CLK
MCO [Jo&————— SYSCLK SYSCLK
PLL MCOPRES
Prescaler | — PLLCLK TIMCLKSEL
MCO 12/3/4]...115

1.
2.

2.5 JBEIER

HHSIHENPLLE Bh NS, I s i R G B R H BB IE 3 128MHz.
M{EFHUSBILRERT, WAZ0 [F A8 FHHSEAIPLL, CPURISRZE L iE48MHz. 72MHz. 96MHzE144MHz.

TEJE BN, A LLEIEBOOTO/L 5| JHSRIE AL S ALIG 1 )3 Bl 2
B NFEFNGAMER (FLASH Memory) 5 3h
B RS (System Memory) J& 3

m N EBSRAMIE B

JE E AR (Bootloaden) {778 T~ R Gifrfifi s, 7J UL USARTIFIUSBHE I FLASH Memory 1T 45 .

2.6 PEHFR

B Vpp = 1.8~3.6V: Vppi| A0 G] JIAD P95 16 5 23
B Vssa, Vopa = 1.8~3.6V: NADC. DACHHI 2t . VopaflVssalh 253 7 iEH 2 Voo FVsso
B Vear = 1.8~3.6V: H435HVoolf, NRTC. #MiB32KHZR 23 Ml & 2 (7 2efit i .
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FTIER R IE S I TEAE S, S WK 4-3t i TT %

2.7 BAr

PSR T FL B (POR) A4 i 2 (0 (PDR) LB , 15004 FLBK SR A T THRRAS (R R GfE L iL 1.8
VI T 4VooliE T 552 IR (Veorpor) i » B 280 T RLADIRAS, 1 A5 (8 FE S5 07 HL 2

2.8 W] 4mFE H IR WA ) B8

WE Mg R R NZR(PVD), &M Voo/Vooafit 5 REVevo L Vool T 805 T REVevolt
ii%‘*‘ﬁ‘ﬁ: FHT AR AR ] LUK B S B . PVDIIRE TR ZEE T E o KT Veorror M Vevo I 275
2.9 RIS

L A 1T 28 TAEB R R .

B SEITERUN SLEEPEE: FHIEITIE (MR) TAET IEEH

B S IT/ESTOPOREA: FH KT (MR) AliE TAE T 1R B E K D FER X
mONHIZTESTOP2. STANDBY#EA: FAEMTIE: (MR) KM, &ML 8 (BKR) JFA
SREAEFEHRERTEE (MR) BUAET IEH T/RRES.

2.10 IRThFEAR

N32G451 5517 it SLRF AR FERR 2

B SLEEPEI:

FESLEEPHI T, RACPUIELL, BT AMR AL T AR IF vl AL KA b W /I PR CPU
B STOPO#Z

STOPOREFE T-Cortex -MAFRZIEIRIE, 7EORFFSRAMAMIZ A7 4% W A A Z R HITEHL R, STOPOREEH] LA
IEFBARAT R REH #E. FESTOPORAUN, T HLIEIRA AR/ B o<, BIIPLL. HSIL HSE, Tk &7
e B T IR AR D A

MR . A DU AT & A B AEX TS S0 A NSTOPORE I th i, EXTIE 5 A LLIR AN 16 NEXTIHE S (I
IOMZ) . PVDHIHIH . RTCHefiE, RTCHI%F. USBHIMLEE(E S .
B STOP2fER,

STOP2## 03 F-Cortex -MAFREREIRIE L, A A% O3 7@ 88 XS IR A e P o 3 i R 9 88 96 1A,
HSE/HSI/PLLIC ] . CPUZF A7 284# ¥, LSE/LSIFIHCE T1/E, AT GPIOMRE:, #MEIOE FThREAEFF. 16K
T R-SRAMEREE, HALIISRAMAI A A7 85 B A0 £ 2k o 84719 %440 ZF A7 a DR dr o

MR . A DUE AT — A B AEX TS S48 A NSTOP2 2 i el , EXTIE 5 A LLEAMNB 16 NEXTIE S (I
JOFEE) . PVDI#IH . RTCHE BAMEMEE . RTCHl4T. RTCAfZ. NRSTE 7. IWDGE .

B STANDBY#EIR

TESTANDBY #5507 LA B R I IR VE FBIRAS o PRI H R R #3 # 9C P, PLL. HSIIRCHR % #5 F1IHS
Edi ARG s i oG] EASTANDBY A, ZFAslIN BB ER, HEMFARMNBETARE, R-
SRAMT] ¥, AL A TAE.

NRST LA EAAE S . IWDGEAL . WKUPS| BEI_E /) 7 HE P« RTCH I B m] LLIE A 1) 2% MSTANDBY #5
i
B VBATHEIR

TEARAIIE, R EVopls HE, #RK Bt A\VBATHL . 7EVBATHEA T, [ TNRST. PAO-WKUP. PC1
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3_TAMPER. PC14. PC1524F, KZHIO5| kT mHRE .
Vs EHEASTANDBY B0/, RTC. \WDG FXS W I #2382 1

2.11 EEFHEHRTFI(DMA)

LA RGN EFHDMARE 745, B DMAEH 25 LR8N liE, w LAE B FAG s A fG7s . AN BTG o5
FAE Gt as B AN I B AL 2/ DMATS 23 TRV 2 0P X RS B, 50 T I8 i g ALt 2R g2 ph X 25 R i
BT e AR R R T

BAEIEAE L EDMATE KRIZ4E, (R ] DL Bl BN . ] Hopk sois B RN s 1
PRI B . AR A H AR b dk .

DMAT] DL F EE 4. SPI. 12C. USART, it/ BHAEAERZ$TIMX, DAC. I1°S. SDIO. ADC.

2.12 SERFEF8H(RTC)

RTC/e —HIELLISAT I ELES, WE H R e, nI3E4t = Ihae, B A e A i A B v A (A
FE2ANE B D) ThRE. RTCHIEIIVDDE Vear7| It HE, 7EVoof R IEFEVoofit i, 750 B Vear 5| B
L, Ehﬁﬁ'ﬁﬁﬁiﬂiii‘%ﬁtﬂﬁ%o RTCASH KRG IR E AR E AL, M MNSTANDBY B ML FERT, ALY T
(A

RTCIIX SIS £h ] LUL £ 832.768KHZA M AR ds « IR DI FEAOKHZ RCHR 4%+ B i (1) 4R
P 12853 T R — NI B . X TR RS R R AR S N s, U AE632. 768K HZ I £ 4 It
BhYs, RIS AAME R IR dm AR Bl 22, AT DU ek —AN256Hz 145 5 A RTC R #P iE 4T K. RTCH —
N22407 B TR A A es P Tk B b, BRI L B~ 32.768KHzI , B AR — AN IR K I B TR R UE . AR
TCH] DA SR ik A AR DIHEIRAS T e i

2.13 BN BME 1M
% 2 N R A E I A 40 e B 2 A2 IR A E I8y, DAS2ANE 110 I #s A LA 22 S i s o B 4
R T m A g 8 I A AN A I AR D e

R 2-1 ENRINREHEK

SERT 3% THEER R a8 & kit b Y FEHEDMAER | #ik/EGEE H AN
IJDjJ:" Y .
TIM1 1~65536 |1
i CIR e ) 4
v 164 QE -~ FOAT 75 MK ek &
TIM2
l-llﬂj:" N .
TIM3 164 fF, 1-65536L [ el 4 WA
TIM4 e AT 5
TIM5
TIM6 1~655362 [
TIM? 1661 L E@E%%%; fTEs 0 Sl

2.13.1 EARER R (TIMEFTIMY)

BAERZETIMBMTIMT %5 — AN 16/47 A s8I Bt . IX24E I a8 TANOL ), ASEEARFT BE )
FEATE IS 45 T DLyt G I 2 S I () S o AR A AR LIS PR B DACTH - i i ELFZ SR BIDAC

FEAE W SR EE DR R

W 1607 [ ERE RN

B 16AL AR T AN A (O3 AR R AT e B 913165536 8] FAF = AED
W il DACHI A D HLi
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W ERCH AR T E/DMAT R

2.13.2 JEF e B3 (TIMX)

AN EH B (TIM2, TIM3, TIMARITIME) EEH T LR 5A: XA GE ST WA G5 1k
TR AN AR T A

I FH 52 IR 2 1) 32 L RE A4

1667 A B A CRrsepl i ik, MR i. B R0
1607 FT i FE TR A0 (A R BT e B 15165536 2 Al (AT R AED
TIM2. TIM3. TIM4FITIMSH % ¥ 4Nl ;

HIE AR PWM iy At BB, koot . A3k
i R FAE R AR A ET/DMA:

& EHEFEMF

& il FE

\ IV ETN

L G iR =AY

AL A MEE S e i 2%

AR S, LU I SR A

WiE (IEZ0) SRFed: FTama T gud Ry vers iy br
BRMEIR SR T AT LR

B SRS P L B £

2.13.3 BRI B2 (TIMLAITIMS)

FRERER A (TIMUAITIM8) EZM TR G MRAG ST RS 1 keh 8 B
PR R HROE

R JOE I de A TAM Y DIRE . SEIXIR AR G- fE . &M T AL .
I E N A T T B A
B 16 LA EH . CaTSE A B R T RS THED

.

B 16 (A gmiE T g . (O IRAREATICE Y 1 3 65536 L [A] AT = AE)D
N AR E R
B TIMLEZ 6/M#EiE, TIM8 &% 6 N ifid
AR BOEE, TAEEACN: PWM S fH b, sk . R
B0 EERARN A EI/DMA:
& T
& il RFEF
L I NGBS
& AL
® FEETHA

B U XA R AT R AR A Ho RN
& S TIML1. TIMS, il 1. 2. 3 SZErbThAe

13 H EHEARBAER AR NSING TECHNOLOGIES INC.
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L AMEBAS T ) ) 2

NI B, DL I A ) e

WiE (IEZ0) SR FTamatr gud Ry ekt iy br
BRAERCRRE: T A L)

2.13.4 RGIHTE: 2 I 85 (Systick)

AR B T SO R, 100 24— ANERHE (R W 42
A T

W 2407 BT S

|

|

H 2 H 2 fe

Y H S RO B A — AT BRI R G
EIE Y e R

2135 B T THIEH E(WDG)

SCREIAE T VIRSLE T (IWDG) M AT 1HI(WWDG), MAVE T fetlt 1 S8 Ml 2 Ak I 1A AR At
PERIE Y 0 R

MALETTH AWDG)

PST T IR FE T — N 1207 AR I Ik T B3 A — AN SOL A T4 AT gs,  FE ST B FRERCHR 7 28 9Kl B =
b A TR T AT AR 2, A TAEAESTOPORE . STOP2HE X MSTANDBY #x. IWDG— B4k, i
ANTEBEE R TR] A B BRE T IHTHEES) TR THEES T 2 0x0001) P2 A= B A7, & n] LA T 76 N #2
7 R A ) AT EEAS R G0, BN —AN E I 28 N N PR P B A A A 3 0T AT DA AR
S B EE SR B A T 1. A AV D REN iR A i .

HOETTH (WWDG)

B VR ORI, el AT PUsiAS T 1 L (V032 0 2% 1 AP 2 PR R e 8 1 L s AT Py 47 i 7™
AR R . R ARSI R A B AE TO AL AL RO AT, 7 114 AR T 0 00 B A I 8] IS, 27 2E
—MMCUE L. FEHBIRTHEAE R G N A AF 8 BB 0, W SR 7L AR Ja v s B (72 42 1) 2 47 2 b ) )
B AWK E—AMCURNL, XL W I Eas 75 2 AE — T BRI T8 B 1 4l 5 .

TR
B WWDG HAPBLE £ 5340 f5 15 21 1 i S 3K 3))
W YRR BEAT R T A
B KR
& LRI T0x40, (& 1T IR B) W A R A
& CUELREOTHEERTER DM E R, (R TR E ) e A S A
& WIREF TE I H ARV, gk T 2 5 T OxA0RS 7 A LR R T (EWINT), & R) AR
FHT EE e 3T s LB S WWD G A7
2.14 IPCRZED

ZIBANMSLIRC R &N, ERRHEZ EVLTIRE, EHITE12CR 4R T Wl MPEFERT . SCHF
Z Al AR (R = SRR IMHZ), SCREDMARRME, [ 5SMBus 2.0 . 12CHIEVE 2R HTE, WFE
CRCHG A= B AR 56 . SMBuUS(FR 45 HiL M 2k—System Management Bus) FIPMBus( HL 52 BE AL 26—Power M
anagement Bus).
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12CH L) D e fiak
B IR AR AT AR AT B
B 2CEWETIRE:
& A
& UARREANE IRE S
B 2CH TR
& AR FR T HHEAS I
& 12CH ST HETAIERAONL F-hk, 747 MR R S UM L ik i % g
& {EILAAG I
B ARSI T AT/ 067 Sk A SRR
W SCREAN IR R R
& bRAEEE(EE100 KkHz):
& Pl (514400 kHz):
& Pud+ (FIAIMHZ) ;
B ORERE:
& A AR
& PATRIREE R
® 12CELRITFRE;
m o ERRARE
& RGN R R E R
& bk AL S I R (ACK) HE s
L I oo ES e R AT S el e S
& R RRKI BT RRET ¥ bR B
B 2 b
& 1A AT bk R 5
& 1P TR
AT 3k Kb T
HEBFAE M ERIIDMA;
AT B FIPEC ({5 2 A0 H ARG ) Y 7= A Bl 56
HIERLA HPECAH AT LME i Ji — /> 71 A
F T 85— MU 1 PECHT IR I 56
4 SMBuUs 2.0
& 25 msi BRI I AE
¢ 10 msE WA RN EMEY RIS ]
& 25 msMh i RFR EMEY RIS ]

|
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& FACKEEHI I PECH A/ 56
& SRR HE ML (ARP)
B fZAPMBuUs

2.15 BHF DI RPBRZE(USART)

N32G451 R 5157 5, S T 7T AT IROR B0, BFE3ANIE A FB 55 SR % (USARTL. USART2HIUSAR
T3), F4EF FAE R 88 (UART4A. UARTS. UART6. UARTY). X7/ 0440, ZHEIrDA Sl
R ENDECf:¥udmfitd . ZACBEA @GR FRER 2P0 TIE U LIN /TR .

USART1/ UART6/UART7$: 1385 3 A ik 4. 5Mbit/Fh, e 0 1@ 53 R n] 142.25Mbit/F) .

USART1. USART2FIUSART3H L A G MLEICTSHRTSE S . A ISO7816/1 5 it R F2KSPIIE
fEhiz, B 80 # AT AL FI DMARELE .

USART - ZRHMEUT T

XL, s

NRZARAERS 3

DEBRER KL RS, WA AR, T RERIE,  Heik4.5Mbits/s
] G AR A K P (B BROAL)

AIRCE R IR, SCRELERAME 1R AT

LIN A 8 Wt 45 i E 77 BLA LIN ARSI IBT T AR BE 77, 24USARTHEAFHC B ERLING, A2 A 3£ Wy
TR, A I10/1 147 B F 4

iy W RIS T 25 AR
IRDA SIR Zwhdasfifdas, 1F 1WA N 37311607 fr R EE T H]
B R R

& B R 1SO7T816-3 FRiiE L SIS B A R
& HERMABIN 0.5 A L5 M IR

B X Tl A

A B M HIDMA 2 2t 3538 (5,  /ESRAM LR FH 4 th XADMAZE it/ ik -1
LAY e kA Er b i A A

b &

\ GV

& KIRZRINAEE

& RIS E

RS R
\ SV S5S LA
& AT R

B ORI RS

& R
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& BEHEER
2 r|1) @E R
& KIEEIR

B 10V bR B USART A iR
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& CTS M7
& LIN WroF 6
& LIEHEGAHRT
&  KiE5EK
& R A A A
L I R RS2 S Rl |
& iR
L 4 'FDWEE R
& R
& RIGHR
B 2 AFRSOEAE, WM HEANUTED, ) N R
B A BR AT A A R R G 2 P ek A ) B b i e AN
B R E.
USARTHE USART1 USART?2 USART3 UART4 UARTS UART6 UART7
SR, S S & & R R SR
R4 ) TR TR TR AN AT AN AT
Z 5 A7 (DMA) X FF X FF XHF TRF RF RF EF
% Hh T BT S S & & R R SR
[E]5 TR TR TR AN AT AN AT
HEe TR TR TR AN AT AT AT
S XUT (PR ) SR S X X LR LR SR
IrDA SCEE RF R EF R R X HF
LIN SCEE RF EF EF R R RE
2.16 HBATHMEEO(SPI)

YER3NSPIHEL, AIVENISEEOE M, SPISI2SHLZ= B

SPISLVF S v AR e DL AT /2P #4707 il AE .
FEMLIEEI B(SCK) . #MIERELIZ ERCE T X T, EW T 2H A&, B EH—
WA F CRCEL IS P SR TS

T RRE A 4,

SPIZ I EZ IR T -
I oo N i 2
W RN S AR B 2 R LR AR
B BER16f A K mis k4%
u

TR AT

17

SRR AT DA E B R R, IR st

SRR B £ R 2%
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X ER

8/ A IR 2 T4 90 AR A (B K 9 FeLi/2)

MRS (5K AfecLi/2)

F AR AR 2 o sd {5

FAREAA AT 0] L A e R A TNSSE B 32 MIRAE R B A e
A G R PR S B AP A AR S

AR BRI, MSBAE AT B LSBAE R

A e v T ) B T RGE AR OhR

SPLE AT RS R E

SCRF R SEEAE I AE{FCRC

& (ERIEBER, CRCEW LLAE G — T 1 kik

& EAUTA Ao BRI B B s — D515 B 3k 4T CRC K5

W Ao A I A R T DL R CRCE R AR &
B CSCREDMATHRE I S 1 RIE I 3. 7oA R IR RS2 17 3K
B R SPI14% 136Mbps, SPI2/SPI3$% 118Mbps

2.17 BATHEHEE L (1°S)

12S /& —Fh3 5] B [R5 Ef AT 32 BRI, 08 SRR AN b HE (1125 32 11 (S5 SPI2FISPI3E ) vl A LAE T F 8%
MARS, X2 AT DARC B 16607 . 24407 53206454, 75 AT B N N\ Bl Ol iE, STREE SR FESR
8kHz#|96kHz ., ‘& SZFEVUFP S AibnE, B CAHI2ShridE, MSBFILSBXS 55 #niE, LLAPCMARTE.

AR T#E A, oL TARE ERM 2R N . S eAE N E R &, @4 1 1) AR 1 B & $ AL

5.

12SE: i E D) Rean T

WA (DU IR EEER)

B REE AERIE

W S ARME R RAR TS AT, SRAFHE 0 1) & SR ARSI % (BKHZ £ 96kHZ)

B ARG LU L6, 2447 5 3247

W P TE [ E B WU 1667 (L6 HHE W) B3261.(16 2453240 Hi 4 i)
W A GRAR R AR I (R A

W NURIEBER B R bR AR 3 O R i bR AL

W 160 A AR R AR I, TEIRIE G S — A AR

B SCRFRI2S AL

) N S WSR3

& MSB XJ F5HRitE (LR 55)

€ LSB X FARHE(A X 55)

& PCM Frifk(16 i TE i E i sk i [ 20 8 16 RL 8 W™ e oy 32 Ao E i)
W sy S EMSBTE S
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W AT DU B AR A A%, ELR [E 2 256 XFs(Fs N 3 AICRAE A R)

2.18 ZEFFiEm N HE O (SDIO)

AR N H 2 10 (Secure Digital Input and Output), i #RSDIO$% 1, SDIO=EHLE L NAHB A& AL 28 A1

ZIAE-R(MMC). SDAEf# R SDIOR Bt 1 #fEH M.

SDIOEHLIIREM T
Y FF (MultiMediaCard System Specification Version 4.2) , SCFFIAZ(ERIN). 467 A8Ar EcdE Mgk, mIRT

A FMMCHML

% HF (SD Memory Card Specifications Version 2.0)

% ¥r (SD 1/0 Card Specification Version 2.0) , SZHEFLA7(BRIA) AN K% =

SDIOH & i 2 1] iA48MHz
SDIOASZH7SPLE il 5 24

2.19 4% XML (CAN)

TR CANGZR B, A ITE2.0AF12.0B(F5)), iR mik1Mbps. T A] LRI A 2 LA AR IR ST AR
YEMT, ] DARRISCRN A 325 29 N R VR ST I R it

F B

B S7RFCANTMY2.0ARI2.0B s
B R AL 1Mbps

W SCRRR AN flOR B A ThRE

m Rk

& 3 NRIEHEAE

& RERSCR SR R TR B
& UK I% SOF I %I fryins ) 8%
ik

3 RIRFER 2 MUK FIFO

Al AR ) e AR 4

A 14 N yEdRa

PRIRFFHIZ

FIFO i Hi b 28 77 Sn] e B

& 0 SOF I %I [y it ) 8%

T [ ik 388 A A =

& HEEEAERX

& 16 {17 ER 38

& AIERSE 2 NBUEE T RN (AR
HH

L el T

*® ¢ 6 0 0

19

EHREARBAERAR NSING TECHNOLOGIES INC.

Hihb: PRYITE G 1L X BT Ab X E IR %1095 8 RE AR K E
Hii%: +86-755-86309900 15 H: +86-755-86169100
R4k https://www.nsingtech.com Hi§4: 518057



an,
%) EREK

www.nsingtech.com
) QNP R EE e £ I 1l L) PO ks 7 =T G 3
2.20 A HFATE L (USB)

N32G451 R 5|72 i Wik — A 3R A e THUSB R W& 1 2%, 1845 45 USB 45 (12Mbit/F0) FrdE, i 5 m] l #c44
foE, EAHEEMEEDIEE. USBEL HI48MHzI B i 58 FEPLLE #/= A CA PRI B G foE M, Iap i
FEHSEA M i i i) o

USB B & 428l 4 32 ZERp PR T

Frér USB2.0 Axid ¥ 4 (M AR R

AACE 1 F) 8 A~ USB Hifj 41

CRC(TEI TUARBL ) A /BB, S IA) AN A 22 (NRZI) 2 B/ g A7 T 78
SCRFHCER R0 s e R X AL

SCRE USB Hite /i i 45 A

B 2 B e B A

USB DP {552k [ SZFF A HE 15K Lhr bl CREEE]D , K E35%

221 BAB A HEO(GPIO)

T H /% 801GPIO, 4k A54 (GPIOA/GPIOB/GPIOC/GPIOD/GPIOE) , #4116 1. 1NGPIO5]
FEIFR AT DA A B A . G BTN« Fa N GRFBORAE sl N hnD siE A ME Thaeim I, £8G
PIO5| JI#R-5 ¥ B4l i B AN LR, A OS5 ik St 5| IS s By 7 B AR A\ D Be 1)
A MIGPIOH| IR A K AL iE I B 77

GPIO = ERF R IR 40 F -

W GPIO i [ AREANML AT DL H 845 2 551 e B 22 Pl o
BMINFE
R (55 ERD
BN NRL (55 RN
[EEPEIPN
AR/ ke
P45 X
et N D RE
RS H IR
m #HH 1/0(GPIO)
& SMMRANIESE, ERHITIGEARTTE, B BOOTO il BOOT1 4+ (BOOTO f1 BOOT1 N#i A T
Fr) 5 1O ui I EC B AR 4oL NS
& SOIHRARIEN G, SHIEERIFRE, 1O i O EL B R AR, 75, JTAG 5|
A A e DN RE A e T2
v JTDI BT L hist
v JTCK BT Fhiik
v JTMS BT Efiiat
v NJTRST BT Ehidia
& CUiENETHECER, SR B A A A B /O Bl AT L DAHER AR B s
B
B R B B R TR
B SNERRWTREE: B A AN R R ), v TR AN TR, i i B R A S
B SHThAE: BRI T RE AU 6 AU v A T B A AT A A

LR R X X X R X 2
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B GPIO BUEHLH], BUENHIAVFRSS 10 BICE . HE— D DAL LT T 80E (LOCK)IEF, 1T —iK
AL R, R ASRE R o A e

2.22 HRR/BF#E#3% (ADC)

P 312074 TMsps KA R IIZ IR LA RMADC, SRR A Z 73N, AT E 18 SMERI3 A Py 7
B, HPHADCLCRROMNAMIEIE, ADC23CHF12M4MliHiE, ADC33RF15FMEEIE .

ADCE ZERF AU

B Y1267, 10 f7. 8 fir. 6 FrlyHEEE AL E
€ 12bit 53 HEEE T B R A E R 4. 7TMSPS
& 10bit 73 FE T B AR AR # % 6.1MSPS
& 8bit 7HFFR N RS E A 7.3MSPS
€ 6bit 73 HEE N i KA E 2 8.9MSPS
B ADC BRI N TAER PR . SRAR I B 5D Ui i B 5
& (UnHEdE AHB_CLK {E A TAER 80K, &l 3 144MHz
& HE PLL /ENRAER IR, fmnl F] 80MHz, #4344 1,2,4,6,8,10,12,16,32,32,64,128,256
& FlCE AHB_CLK fE N RFER 80, f%&nl 3] 80MHz, (#7341 1,2,4,6,8,10,12,16,32
& PR T BRI DhRE, AR G B IMHzZ
YEEER Ak ADC KFE
B AR . T NI ORI R ARG |1 A s 72 A
B YRR 3 A 2
MIEIE 0 FIEIE N 1 H shH ik
YFF AR E
7 PN R ECE — B0 1 X S5
KAV RE AT LASZm IE 4y 5 dm 2
T2 450 Ry NI 45350 A3 ik 34 300
[i) D A X
MEAER, ADC1 il ADC2 414
ADC fitHLZR: 1.8V # 3.6V
ADC #i NJiHl: VREF- < VIN < VREF+
ADC 1] LU# ] DMA #:4F, FNEIERHHEA DMA &3R4
FUE 1M ThEE, A CAIES RS A — % 2 ER e AT IEIE, M SIS Sl TE IR
HIT, K =8

2.23 FF B33 (DAC)

SCHF2N B 4525 (DAC), DAC 1207 B v AN+ B H 107 DL 4 25 - DACHEHUA 2 HY il 1E
FANEIEAA PRS2 DACTH LLFNAE ] IA R . DACH LU 5] BV A 275 # [k Vrers SR
75 SR B (1 Hhe 4

XA KUK 73 LSRN IR Th g

P~ DAC Hfds: & —AMHi@iE
AIHC ) 8 frEk 12 £ 4 H

12 AR AT e B A A B 5 5
A0 BE T TR

7 A g e

P = Ak

XU DAC I8 My 57 BY 7] 5 1 4

B EE A AT {8 DMA Zhig

BN fid A BEAT e

N ZS% H K VREF+

EEEEEEEREREER
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2.24 B EAERIS(TS)

IR AR RS P E — AN B AR L, BV BIAEL1.8Y <Vopa< 3.6VZIH]. R EALIRAE N BT H0E
FFIADCI_INIG I NIEIE b, K R s 10 oy e e 2 0 U fE

2.25 R TLRB KT H HJT(CRC)

£ CRC32FICRCL6TIRE, JHM TUAR L (CRC) VA 5 e 2 AR H ] 5 1 A8 il 2 Tl X A3 BT —CRCIHH 25 & .
TEMZ R, 5T CRCIIEA Y, F T 36 10E B AL ol 47 g 1) — B - FEEN/IEC 60335-147E [V Y
IR T — R N A 2 AR B, CRCHFELA T ] DU TS s i+ B4, 570 BE A
A BRZ AR A I P AR R 2 44 06 L

CRCIH - EHRFEMN T

B CRC16: FFZ iz XB+X15+X2+X0

] CRC32: i?#z:@jft X32 + X26 + X23 + X22 + XlG + X12 + Xll + XlO + X8 + X7 + X5 + X4 + X
2+ X +1

CRC16 15 a]: 1~ AHB 4 & #(HCLK)

CRC32 i1} a]: 1/~ AHB 4 & #(HCLK)

TETUR TR AR T I B

B SR DMA R

2.26 BIEE 4 5] 2 (SAC)

PR SRR AT I 51 5, SRR 22 7l R R 512 i T 5 R ol PR i SRk R % iR S R Bk ek, AR T A
CAPRIINEE: U ONIRE T 2 Sude

B SR SRR

B 73 DES XRREVE
& 7¥: DES M 3DES It %ic &
& TDES 3## 2KEY il 3KEY #ix{,
& 7¥F CBC 1 ECB #izt,
B HF AES X REE
& R 128bit/192bit/ 256bit B 4K
& ¥ CBC. ECB. CTR iz
B SH SHA 95k
& 7 SHAL/SHA224/SHA256
B U MDS B
B CE R E R SM1. SM4.  SM7 DL K SM3 24 Bk

2.27 E—& & P55 (UID)

N32G451 &1 77 i N B A FEK FERIME— % 5515, 737089667 JUID(Unique device 1D)A112847[U
CID(Unique Customer D), X /M7 515 AFIAE INAEAT- A% 1) R B BC E o, EA1ATE & 1(E BrEH
] B RS, HRIEXTN32G451 R FIMT & — ANt il 85 7R AL (] 15 0 T #A2 ME— 19, FH P B FH AR 7 B4 s 46 T
PLIEIE CPUBITAG/SWD# HHEEL, AR #iEek.

UIDA96AT, 8% FRACN 751 5 B RS, a9 S INAERT, R brE— bR R 5 & Bk AR &,
— AR B AR LE N A A &5 N 1) 22 1tk

UCID 12847, 857 E RE AR P55 3, B S A7 ARG B .

2.28 BATHLRITAGHER O (SWJI-DP)

WIRARMAISWI-DPH: I, 454 TITAGHI H AT 2R R 4% 10, AT DASEE B 4T B2k i3 D B TAGHE: )
HEE . JTAGHITMSHIITCKIE 573 5 5 SWDIOFISWCLK L H 51, JTMSH 1 —AMER S S 5 H T

www.nsingtech.com
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1EJTAG-DPHISW-DP|a] )4 .

23 H EHEARBAER AR NSING TECHNOLOGIES INC.

Hihb: PRYITE G 1L X BT Ab X E IR %1095 8 RE AR K E
Hii%: +86-755-86309900 15 H: +86-755-86169100
4k https:/iwww.nsingtech.com HR%i: 518057



<A

%) EREK

3 5| I SRR

3.1 HEREHE
3.1.1 LQFP48

Bl 3-1 N32G451&3LQFP483| fi4+45
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VBAT |

PC13-TAMPER-RTC [_|
PC14-0SC32_IN [ |
PC15-0SC32_OUT [_|
PD0-OSC_IN [_|

PD1-0SC_OUT [ |

10
11

12

13

15

16

44| ] BOOTO

17

LQFP48

18
9

14
1

21
23
24

20

22

37| ] PAt4-swpcLk

36| | vDD_2
35| | vss 2

34:| PA13-SWDIO
33[ ] PA12-UsB_DP

32[ ] PA11-UsB_DM

31[ ] prat0
30[ ] PA9

29[ ] Pas

28| ] PB15
271 | PB14
26| | PB13
25| ] PB12

o <t n [{o] N~ 8 E [ 8 : HI \—ll
£ RE2388 3 4o
aQ > S
N
m
o
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3.1.2 LQFP64
Bl 3-2 N32G451RFLQFP645| fHis-76

O e =

O m o O m @ @ O O O O < <
> > a4 o M A a A a o a a & a o a
HiNINININININININInInInInInInlE

( ¥ ® & 4 O o @ I~ © ;1w oY M o A O o )

© o [{e] [{e] o Te) [Te) [Te] Te) [Te) [Te] Te) [Te) [Te] Te) <t

VBAT [

PC13-TAMPER-RTC [_|
PC14-05C32_IN [
PC15-05C32_OUT [_|
PD0-OSC_IN [_|
PD1-0SC_OUT [_|

NRST [

PAO-WKUP [_|

PAL[_|
PA2 ]

10

11

12

13

14

15

16

LQFP64

48 [ ] vop_2
a7 [ ]vss_2
46 [ ] Pa13
45| | PA12
a4 [ ] Pant
43 [ ]rat0
42 [ ] rA9
a1 [ ] ras
40 [ ] pco
39 [ ]rcs
38 [ |7
37 [ ] rce
36 [ ] PB15
35 [ ] PB14
34 |rB13
33[ ] pB12

PA3 [ |17
[
[0

PA4 [ |20

PA5 [ |21

PA6 [ |22

PA7 [_]23

pca[ |24

pcs [ |25

PBO |26

PB1 [ |27

PB2-BOOTL [_|28

25
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3.1.3 LQFP100
A 3-3 N32G451R%LQFP1005| BHI4r#i

g‘ml E N - O !
D%Homwgl\omvmhmmvmwﬂorcﬁﬁ—cﬁ
S S - Y- O N B N B i - N N B Y A - S
IO A A A A A e A e e e e e e
(18335 88 3 32 %5353 35888338 z3 2t e )
.H

Pe2[ |1 75[ ] vop_2
Pes[ |2 74[ ] vss_2
pea[ |3 73] Ne
PES5 PAL3
C ]
PE6 PAL2
C ]
VBAT [ [ ]ran

PC13-TAMPER-RTC [_| [ ]rat0

[ ] Pao
PC15-05C32_OUT [_| [ ] pas
vss_s[_|10 66| ] PCo

vop_s[ |11 65 | Pcs

osc_N[ |12 64[ ] pc7
osc_out [ |13 LQFP100 63[ ] rcs
NRST[ |14 62| ] pp1s
pco[ |15 61[ ] pp14
pci[ |16 60[ ] pp13
pc2[ |17 s59[ ] pp12
pc3[_ |18 s8] po11
vssa[ |19 57[ ] po10

VREF-[_| 20 56| PD9

VREF+ |21 55| PD8

vDDA[ |22 s54[ ] PB15
PAO_WKUP [ |23 53] ] pB14

PAL[ |24 52| ] pB13

pa2[_ |25 51[ ] pB12

~N o a0 s
o N NN
© o B N

PC14-05C32_IN[_|

@
=3
=)

©
)
N

\ € 8 ¥ 383 3 8 83 88 5888 3 ¢ I L sgFzeeeis )
HiEEEE NN
™ < < < wn ©0 ~ < wn o — — ~ e} (2} o - o~ o < n o - — —
L o o & g g 22 ¥ UYL O dUdoDD e o
g g g a a a a a a o o g g
By
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* 31 BHEX
.. s AT B
S g £ |Fail-sa ETHERO
o | 3| S S IAZ R = & fe® eIl
8|7 R o | | &R \ ‘
T K| 9 | Bk £V
o9 o =
- -
- - 1 PE2 110 FT Yes PE2 UART6_TX -
- - 2 PE3 110 FT Yes PE3 UART6_RX -
- - 3 PE4 110 FT Yes PE4 - -
- - 4 PE5 110 FT Yes PE5 - -
- - 5 PE6 110 FT Yes PE6 - -
1 1 6 VBAT S - - VBAT - -
2 2 7 | PC13-TAMPER- RTC® | 1/O TC | Yes PC13® TAMPER-RTC -
3 3 8 PC14- OSC32_IN® 110 TC | Yes PC146) 0OSC32_IN -
4 4 9 PC15- OSC32_OUT® 110 TC | Yes PC150) 0SC32_0uUT -
- - | 10 VSS 5 S - - VSS 5 - -
- - |11 VDD _5 S - - VDD _5 - -
5 5 |12 OSC_IN™ | TC | Yes OSC_IN - -
6 6 | 13 0OSC_OouT®™ 0 TC No | OSC_OUT - -
7 7 | 14 NRST 110 - - NRST - -
ADC12_IN610)
- 8 | 15 PCO I/0 | TTa | No PCO 12C3 SCL UART6_TX
ADC12_IN710)
- 9 | 16 PC1 /0 | TTa | No PC1 12C3 SDA UART6_RX
UART7_TX
- 10 | 17 PC2 1/10 TTa No PC2 ADC12_IN8(10) SPI3_NSS
12S3 WS
UART7_RX
- 11 | 18 PC3 1/10 TTa No PC3 ADC12_IN9(10) SPI3_SCK
12S3_CK
8 | 1 19 VSSA S - - VSSA - -
20 VREF- S - - VREF- - -
9 13 21 VREF+ S - - VREF+ - -
22 VDDA S - - VDDA - -
WKUP
USART2_CTS
ADC1_IN1®
10 | 14 | 23 PAO-WKUP 110 | TTa | No PAO TIM2_CH1_ETR SPI13_MISO
TIM5_CH1
TIM8_ETR
27 H RE AR AR AT NSING TECHNOLOGIES INC.
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- -
USART2_RTS
ADC1_IN2©) SP13_MOSI
11 | 15 | 24 PAL /0 | TTa | No PAL TIME_ CH2 1253 SD
TIM2_CH2
USART2_TX
TIM5_CH3
12 | 16 | 25 PA2 /0 | TTa | No PA2 ADCL2 IN1100 -
TIM2_CH3
USART2_RX
TIM5_CH4
13 | 17 | 26 PA3 /0 | TTa | No PA3 ADCL IN4® -
TIM2_CH4
- |18 27 VSS_4 S - - VSS_4 - -
- |19 28 VDD 4 S - - VDD 4 - -
SPI1_NSS
14 | 20 | 29 PA4 o | TTa | No PA4 UgﬁgTéDCTf 12C2_SCL
ADC2_IN1©
SPI1_SCK
15 | 21 | 30 PAS5 /0 | TTa | No PA5 DAC_OUT2 12C2_SDA
ADC2_IN2©)
SPI1_MISO
16 | 22 | 31 PA6 1/0 | TTa | No PAG Z:D'Vg—?,\ﬁ[;') TIM1_BKIN
TIM3_CH1
SPI1_MOSI
17 | 23 | 32 PA7 /0 | TTa | No PA7 ;'3"082—?“1(';‘) TIM1_CHIN
TIM3_CH2
©
- | 2433 PC4 1/0 | TTa | No PC4 ﬁ?o\%zf;NTSx 12C3_SCL
(10)
- | 25| 34 PC5 1/0 | TTa | No PC5 Aggé—#\'gx 12C3_SDA
ADC3_IN12©
18 | 26 | 35 PBO 110 | TC | No PBO TIM3_CH3 EXI%?%H‘I'Z)T
TIM8_CH2N -
ADC2_IN3®
19 | 27 | 36 PB1 /0 | TTa | No PB1 TIM3_CH4 L'Xé%“%':‘
TIM8_CH3N -
UART4_TX
(10) _
20 | 28 | 37 PB2 I/0 | TTa | No |PB2/BOOTL| ADC2_ IN13 SPIL NSS
TIML_ETR
-] - |38 PE7 /0 | TC | No PE7 ADC3_IN131® | UART4 RX
SPI1_SCK
TIM1_CHIN
UART5_TX
_ _ (10) —
39 PES /0 | TC | No PE8 ADC3_IN6 SDIO. DATO
SPI1_MISO
28
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el ke K12 | x# H NN HEX
o|9| 0 Z
- |
TIM1_CH1
UART5_RX
- - 9) —
40 PE9 /0 | TC | No PE9 ADC3_IN2 SDIO._DATI
SP11_MOSI
TIM1_CH2N
SDIO_DAT2
_ _ (10) —
41 PE10 /O | TC | No PE10 ADC3_IN14 SPIZ_NSS
1252_WS
TIM1_CH2
SDIO_DATS3
_ - (10) !
42 PE11 /0 | TC | No PE11 ADC3_IN15 SPIZ_SCK
1252_CK
TIM1_CH3N
- | - |43 PE12 /0 | TC | No PE12 ADC3_IN4® SDIO_CK
SPI2_MISO
TIM1_CH3
SPI2_MOSI
- - (9) —
44 PE13 /0 | TC | No PE13 ADC3_IN3 1252 5D
SDIO_CMD
- | - |45 PE14 /0 | TC | No PE14 - TIM1_CH4
- | - |46 PE15 /0 | TC | No PE15 - TIM1_BKIN
12C2_SCL
21 | 29 | 47 PB10 /0 | TC | Yes PB10 USART3. TX TIM2_CH3
12C2_SDA
22 | 30 | 48 PB11 /0 | TC | No PB11 USART3_RX TIM2_CH4
ADC3_IN1 @
23 | 31 | 49 VSS_1 S - - VSS_1 - -
24 | 32 | 50 VDD_1 S - - VvDD_1 - -
SPI2_NSS
1252_WS
25 |33 | 51 PB12 /0 | TC | No PB12 12C2_SMBA -
USART3_CK
TIM1_BKIN
SPI2_SCK
1282_CK
26 | 34 | 52 PB13 /0 | TC | No PB13 USART3_CTS UART5_TX
TIM1_CHIN
ADC3_IN5®)
SPI2_MISO
27 | 35 | 53 PB14 /0 | TC | No PB14 TIM1_CH2N UART5_RX
USART3_RTS
SPI2_MOSI
28 | 36 | 54 PB15 /0 | TC | No PB15 1252_SD -
TIM1_CH3N
USART3_TX
SPI3_NSS
- | - |55 PD8 /0 | TC | No PD8 - 1253 WS
CAN1_RX
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- -
USART3_RX
SPI3_SCK
- | - |56 PD9 /0 | TC | No PD9 - 1253 CK
CAN1_TX
- | - |57 PD10 /0 | TC | No PD10 ADC3_IN74 | USART3_CK
USART3_CTS
- _ (10) _
58 PD11 /0 | TC | No PD11 ADC3_IN8 SPI3_MISO
TIM4_CH1
USART3_RTS
- _ (10) _
59 PD12 /0 | TC | No PD12 ADC3_IN9 SPI3_MOSI
1253_SD
- | - |60 PD13 /0 | TC | No PD13 ADC3_IN1010 TIM4_CH2
TIM4_CH3
-] - |61 PD14 /0O | TC | No PD14 ADC3_IN1100 12C4_SCL
TIM8_CH1
TIM4_CH4
- | - |62 PD15 /O | FT | Yes PD15 - 12C4_SDA
TIM8_CH2
1252_MCK TIM3_CH1
TIM8_CH1 SPI2_NSS
- | 37|63 PC6 /0 | TC | Yes PC6 SDIO DAT6 1257 WS
12C4_SCL USART2_CTS
12S3_MCK TIM3_CH2
TIM8_CH2 SPI2_SCK
- | 38| 64 PC7 /0 | TC | Yes PC7 SDIO. DAT? 1257 CK
12C4_SDA USART2_RTS
TIM3_CH3
- | 3965 PC8 /0 | TC | Yes PC8 52%8‘5:% SPI2_MISO
- USART2_TX
TIM3_CH4
TIM8_CH4 SPI2_MOSI
- | 40 | 66 PC9 /0 | TC | Yes PC9 SDIO DAT1 1252 SD
USART2_RX
USART1_CK
29 | 41 | 67 PAS /O | FT | Yes PA8 TIM1_CH1 -
MCO
USART1_TX
30 | 42 | 68 PA9 /0 | FT | Yes PA9 TIML GH2 12C4_SCL
USART1_RX
31| 43 | 69 PA10 /0 | FT | Yes PA10 TIML_CH3 12C4_SDA
USART1_CTS
USBDM
32 | 44 | 70 PA11 /0 | FT | Yes PA11 CANL RX -
TIM1_CH4
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o|9| 0 Z
- -
USART1_RTS
USBDP
3345 | 71 PA12 /10 | FT | Yes PA12 CANL TX -
TIM1_ETR
UTMS- SWDI PA13
34 | 46 | 72 PA13 /0 | FT | Yes o - UART4 TX
- - | 73 Not connected
35 | 47 | 74 VSS 2 S - - VSS 2 - -
36 | 48 | 75 VDD_2 S - - VDD _2 - -
JTCK- SWC PAl4
37 | 49 | 76 PAl4 /O | FT | Yes LK - UARTA RX
TIM2_CH1_ETR
PA15
38 | 50 | 77 PA15 /O | FT | Yes JTDI Slgg—'\\}fg SPI11_NSS
- USART2_CTS
TIM8_CHIN
USART3_TX
- |51 78 PC10 o | Tc | ves | pPcio sLJBAngé_ATé SPI3_SCK
- 12S3 CK
UART4_RX USART3_RX
- | 5279 PC11 /0 | TC | Yes PC11 SDIO_DAT3 SPI3 MISO
USART3_CK
UART5_TX SPI3_MOSI
- | 53|80 PC12 /10 | TC | Yes PC12 SDIO_CLK 1253 SD
TIM8_CH2N
CAN1_RX
- - (7) - —
81 PDO /O | FT | Yes PDO UARTZ TX
CANL_TX
I ] . —
82 PD1 /0 | FT | Yes PD1 UARTA RX
TIM3_ETR SPI3_NSS
- | 54|83 PD2 /10 | TC | Yes PD2 UART5_RX 12S3 WS
SDIO_CMD TIM8_CH3N
-] - | 84 PD3 /0 | FT | Yes PD3 - USART2_CTS
- | - ]85 PD4 /10 | TC | Yes PD4 - USART2_RTS
-] - |86 PD5 /0 | TC | Yes PD5 - USART2_TX
-] - |87 PD6 /10 | TC | Yes PD6 - USART2_RX
- | - |88 PD7 /10 | TC | Yes PD7 - USART2_CK
PB3
TRACESWO
SPI3_SCK TIM2_CH2
39 | 55 | 89 PB3 /O | FT | Yes JTDO 1253 CK SPIL SCK
USART2_RTS
TIM8_BKIN
PB4
TIM3_CH1 SPI1_
40 | 56 | 90 PB4 IO | FT | Yes | NJTRST SPI3_MISO MISO
USART2_TX
TIM8_ETR
12C1_SMBA TIMS_I\CA)(I-)%ISPIl_
41 | 57 | 91 PB5 /0 | FT | Yes PB5 SPI3_MOSI
1253 SD USART2_RX
- TIM1_BKIN
12C1_SCL
42 | 58 | 92 PB6 /0 | TC | Yes PB6 TIM4_ CH1 USART1_TX
43 | 59 | 93 PB7 /0 | TC | Yes PB7 12C1_SDA USARTL_RX
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Elo| & K| 9 | x# H Bk BEEX
o|9| 0 Z
- -
TIM4_CHZ
44 | 60 | 94 BOOTO I | - | - | BooTo - -
12C1_SCL
45 | 61 | 95 PB8 o | TC | Yes PBS 53%4‘[%’4 CANI RX
- UART5 TX
12C1_SDA
46 | 62 | 9 PB9 o | TC | Yes PBY sTr;:\gle:TLls CANI_TX
- UART5 RX
I Y PEO O | FT | Yes PEO TIM4_ETR -
- Tes PE1 O | FT | Yes PE1 - -
47 | 63 | 99 VSS_3 s | - | - | vssas - -
48 | 64 | 100 VDD _3 s | - | - | vops - -
1. 1= #A, O= %, S= ] HZ= g

2. FT: Z#bBV: TTa: Z#3.3V, THEMSAE: TC: 233V 110
3. BLIEER A S B
4

PC13, PC14APCL5 7/ g Bl FA T e, TSI BT FN FEVE RN E TR AT JBMA) o IS =1 5] T i i1 51 fld X
FIR#]: (E %t I R e LEAMHZ T, @A TES) 51 £ B00F =1~ 7] JIJeind ) 1,63 FE I A BEEE 3 mA

5. LT PIEHEGIXEE K LA TGRS T, ZIE IR, SLET] T IRE 17 0 X 7 7P as Pl X ey i as P S
W RGNRND) . KT UHTLERLAO AT R, 155 H4N32GAXI] ' 2 F AT 7 #17 [X HFBKP & 22 A8 I R 17

6. ARSI FEVE A B YN 5] (AR AP E RS B I G ), G B IF 2 ANB2GASX 1] ' 24 T 9 R/ ) FAIO
TR R EE

7. LQFPA8I64 /LR 7] JHb A1 5 16 705 1 2 £ B tA B B2 HOSC_INFIOSC_OUT ZYAEMHI . 31 ] LA 7 3 i B B 1~ 5 4P DO AP D1 L)%,
2LITHPDOFAPDLAS, XFN G IR GEITE R0 T 55 . (X FLQFP80/100/128 £/, 11 7PDOAPDL YA H HIZHEE I M, AL A 26
T AT B IR . B E IR 15 S HN32GA5) [ P12 H- FAH T EAIO 25 4 AT i 13 B2 7.

8. Fail-safef75.L4 A BIMANS, ANO_LIHGA BT P SFEERA G THALS MlT-FEOOI LA —E Bk, TFHFEBTRH
HR.

9. X/WHINDC I Ky UFMIE, 515 R 54.TMSPS(12Bit) .
10. X/ AHIADCIHE g [, 3R A RAFE 4. TMSPS(12Bit) .

VT FEFHY T ISR R BIADCI2_INX, FEnix 15 I a BUAZADCL_INX ZEADC2_INX. #1%7: ADC12_INQZ X1~/ I af LU & HAD
C1_IN9, 1#m] LA & %ADC2_IN9.

AT HPAO XS HI R HTYEEFAITIM2_CHL_ETR , v i LU B % 255 4TIM2_CHLZ(TIM2_ETR. /a2, PALSXS I 4] B 1)
HIEFTIM2_CHL_ETR, AL HFHIE X -

FHFTHIHF T, RO H[ES IR K E 25D F3.6V .
11.  VDDAISSA 7/ A7 74
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A B, A R (G LA Vs
4.1.1 B/hHBRRKEBE

BRI, R4 4 EIE I X 100% 7 dh AE PR BEIR FETA=25 T R HAT I, T e /N KBRS £E
BN ISR L A ol P L AT IS A A S A T 45 B fRAIE

FERFAN RS T MEM A B OB 23 5 VAl B B B T2 AR 2 S, A fEE 2k BT
WAk ELRG VP IOEERE 1, S NAEBOE A FEASI S, O P B s = A5 AR 70 A1 (4243
DIFFE

4.1.2 HAVEE
BRAERE BB, SRR T TA=25TRIVop=3.3V. KRR, U T-F 5 15 5
4.1.3 HL A 25
BRAERE R, ST R R, SUR TR RS S
4.1.4 FIEREBEE
T 5 B0 1 R A P T 41,
B 4-1 5 H ARG
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N wmeu

30pF —

4.1.5 5| BHiE N\ B E
B _E R\ R B 77 R T 42
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B 43 iR
VBAT |
Power Switch Backup circuit
~
1.8-3.6V (32KHz Oscillator,RTC wakeup
circuit,Backup register
1
|
|
|
10 |
General 1/0 port —@ Levell |ogic :
shift | circuit - |
Core circuit |
(CPU,digital |
circuit and |
| memeory) :
| |
% Vol ' l
DD 1/2/-- oltage 1
regulator ll :
4Xx100 nF | :
T |
1x4.7 uF ] |
| |
= Vssi1/2/- gy I
VDb
—_—
VDDA
: . —@
|
|
VREF : Analog
— e peripherals
— - (ADCs
10 nF VREF + DACs
n OPAMPs
+1uF COMPs)
100nF +1uF V REE- N
hd ®
— Vssa | |

VE: T4 TuF 280 B EIN bos -
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4.1.7 HEIVEFEN &

Bl 4-4 BFHFAENET R

IBAT VBAT
‘\ ,‘ (1]
loo Voo
1
1
— AV

4.2 X BRHE H

INFEZHAT L B A R L <A 0 e KBUE (PR (R 4-1. & 4-20 R 43)PahinIfE, wIRes SEET
IR AMEARIR o X B 45 Hh REAR S I e KT, IR ASRRAESL 261 R A AH I D REERAE TER . SR
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[(F:3-FNI LS 2 Cg bR 1 E

F 41 BIERHE
e R B/ME BAE L:R VA
Vop- Vss A1 =B A3t L E (62 Vopa i Vo) @ -0.3 4.0
Y TESVEA Z I 51 1 L s N\ L E® Vss-0.3 55 \Y,
) TEFCE 5 W EF N FE® Vss-0.3 Voo + 0.3
| AVoox | ANTFIEE H 5 i 2 T A R 22 - 50 iy
| Vssx- Vs ANFIEH G| 2 (8] s 22 50
VEsp(HBM) ESD& L H s (N AR ) Wo4.3.117%%
1. FrERIHEYE(Vop, Vooa)FIHL(Vss, Vssa)5l B ZIG 2R /T R Ve Bl A It 240 1.
2. VinANEEHEKE, BRSESER 4-2,
3. H45VEZS| NS5V, Voo MREMKT2.25V,
R 4-2 B
5 ik R XED - A
Ivob 2218V oo/V opa HL R 2R 11 2L HL I (BE B2 HL) D@ 100
lyss 35t VssHB A 1 FBIR (AL L) @) 100
| AT OFNF i 5| B L fr % H R L 12 mA
© AL VORI 1 51 _E %t L 37 12
NRST5| JHIFIEN -5/0
IINJ(PIN)(Z)(3) = -
FoAth 51 B N R +-5

1. FTAERIHIE(Vop, Vooa)MHL(Vss, Vssa) Gl IAZUGZE R RIS AL VE I K St R 5t
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2. HViNSVool, B—ANIEFENBR; MVin<Vssi, B—NMRFTENER. ey SN H5RE, BERESHER
4-1,

REEN RS TSR, WE54.3.2075.

RABKHETRE, Vool K ERN0.1Vop.

w

F 4-3 BERKRE
®5 H#iR B L:<¥ VA
Tste ﬁ%ﬁ'—{mﬁ i3 -40 ~ + 125 oC
T N1 125 «C
4.3 THE%H
4.3.1 B TAE&M
R 4-4 BRITEEMHSF
5 2 %15 B/ME BAE =R A
freLk A EBAHBI 2 A 28 - 0 144
fecLka N EBAPB LI B4 % - 0 36 MHz
fecLkz N B APB2I il i % - 0 72
Vop FrRdE TAEH & - 1.8 36 vV
VbpA FEADL R o TAF HLR WA VopWAH A 1.8 3.6 V
VBAT SRy TAE R - 1.8 3.6 \%
TA IREEIR (R AR5 T7) J& BRRRAT -40 105 °C
T Eabr e | Ja S RRAT -40 125 °C
1. FEWUE A E A IR Voo FVopafit B, 78 B HRTE FEAEIE, VooMIVopa [AlE 2 S0 A 300mV AT 2 7 .
4.3.2 A B TR
TRPGEHHISHRKIER 4-45) B E IR E H.
£ 45 EAEBEN K TS
Viea ZH %1F B/ME BAE L=V A
) Voo b TH#E R FELYE HL R AN OF 21 21 VoD 20 © oV
veP Voo F il F I PRI Voo b 21510 80 o a
4.3.3 WHERE ALAT ER YR DR
TRAGHEPISERKIER 4-45 ISR A Voo fit T RIS H .
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"5 S %M w/ME HAUE BAE Bhr
PRS[2:0]=000 (_L-F+iH) 2.09 2.18 2.27 \Y
PRS[2:0]=000 (FF&i) 2 2.08 2.16 \Y
PRS[2:0]=001 (_LF+#) 2.19 2.28 2.37 \Y
PRS[2:0]=001 (R F%7) 2.09 2.18 2.27 \
PRS[2:0]=010 (_LF+#) 2.28 2.38 2.48 V
PRS[2:0]=010 ( FF&iE) 2.19 2.28 2.37 \Y
‘ PRS[2:0]=011 (_LF+#%) 2.38 2.48 2.58 \Y/
E%EE@EEE@M%W PRS[2:0]=011 ( F 1) 2.28 2.38 2.48 v
P& (PWR_CTRL S
FIMSB H0) PRS[2:0]=100 (_LF+#) 2.47 2.58 2.69 Vv
PRS[2:0]=100 ( FF#i) 2.37 2.48 2.59 \Y
PRS[2:0]=101 (_EJ+#%) 2.57 2.68 2.79 \
PRS[2:0]=101 (FF&#%) 2.47 2.58 2.69 \Y;
PRS[2:0]=110 (_EFH#) 2.66 2.78 2.9 \Y
PRS[2:0]=110 (N4 2.56 2.68 2.8 \
PRS[2:0]=111 (LTt 2.76 2.88 3 \Y
Vous PRS[2:0]=111 (&) 2.66 2.78 2.9 \Y
PRS[2:0]=000 (_EJI#%) 1.7 1.78 1.85 \
PRS[2:0]=000 (I F#iH) 1.61 1.68 1.75 \Y
PRS[2:0]=001 (_EFH#) 1.8 1.88 1.96 \
PRS[2:0]=001 (F[43%) 1.7 1.78 1.85 \
PRS[2:0]=010 (_EF+#) 1.9 1.98 2.06 Vv
PRS[2:0]=010 (R F4%3) 1.8 1.88 1.96 \
- N PRS[2:0]=011 (_EFH#) 2 2.08 2.16 \
TP opsry om0t (T M) 1.9 1.98 2,06 v
P B (PWR_CTRL y
MSB 1) PRS[2:0]=100 (_EFH#) 3.15 3.28 3.41 \
PRS[2:0]=100 (R F4%) 3.05 3.18 3.31 \
PRS[2:0]=101 (LT 3.24 3.38 3,52 Vv
PRS[2:0]=101 (R F4%3) 3.15 3.28 3.41 \
PRS[2:0]=110 (_ETH#) 3.34 3.48 3.62 \
PRS[2:0]=110 ( FF&¥) 3.24 3.38 3.52 \Y
PRS[2:0]=111 (_EFH#) 3.44 3.58 3.72 \
PRS[2:0]=111 (N 3.34 3.48 3.62 \Y
VpyDhyst® PVDIE# - 100 mv
Vror VDD b H/ N B AR 1.64/1.6 v
14 2
Trsrrempo® A RFEEI [A] 0.8 4 ms
1. BHEHRE, AEAFFIRE.
434 NERSEHE
TR IS EGRKIER 4-45] H BRBEE B F AV ook i fUE A o
R 47 HENSREE
"5 ZH F Yia s/ ME HAME wmAE Bhr
VREFINT NEZSRBE -40°C< Ta< +105°C 1.164 1.20 1.236 \Y
N 7

1o S R RAE I [ A S8 B o ) 22 IR IR A5 21
2. WIBCHRIE, AEAEF PR
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4.3.5 ft e B AR

HITLHAE R Z M S B R M LEE IR, RUSHMF RO TIERE. RERE. V05 MM fE. &
PRI E . AR VORI B AR . B EAEf s AL B A ST AR 45

FEL SRR IR, L 4-4.
A R T ST T B R FE DI R, B AT — R TR AR
4.3.5.1 B KHIRHEFE
W 20T R

P HINOS| IR AL TR AL, RS — RS HT b
P A ISR AL TR RS, BRARRE U o

www.nsingtech.com

Voo Vss(TG %) -

IR A AE A 2 A7 ) s ) 1 32 38 BT R AB AT R BB AIR (0 < SYSCLK<32MHz K A0 E 1, 32MHz
< SYSCLK<64MHz B} AINZ4:E ], 64MHz < SYSCLK<96MHz K N2/N%545 B, 96MHz < S
YSCLK<128MHz I A3 MM E W], 128MHz < SYSCLK<144MHz I 42543 & 1)

TE TN RETT 5 (P s IXASHUB ZHE B E PR L M2 /T ) -

PRI fecika = froik/4s feoike = frok/2o

Vpp=3.63V, IR EET105°C.
% 4-8F1FK 49T A IS E, RIKIEE 4-45)H FIFREE IR R AIVop At B i & R R A .
R 4-8 BITEXNTHERHERER, FELERBMNATNEHEZET

HAMEO
e ¥ % freik Ta = 105°C Vv
. 144MHz 32
EEEEEZ& 72MHz 18
| BATHIR R oL He k 36MHz 11 A
| W JOs— 144MHz 1538
%E;H A %’.,L 72MHz 9.7
| B 36MHz 6.7
1. HEZEEAVHEEE, AEAEPHNER,
2. FfucLk>8MHzI 3 FIPLL.
R 49 BRI T KB KRR
o HARUEO .
5 S8 A freik Ta = 105°C AL
SRR, i 2L
2p N zZ .
| sENRAS R | LREPTAME 36MHz 10 A
S BCCH PO 144MHz 9.2
s . 72MHz 6.6
KM A e >
1. HEEEAVHEAEE, ANEAEFPIER,
2. fucLk>8MHzIR 3 FIPLL.
4.3.5.2 LRI ) HLFEVH FE
MCUAL T FIR 44 T -

B ARSI AL TR A, IFEREE DS E—VopElVss(T 11 %K) .

B AR T O HPRES, BRARR I .
]

DA 77 fits 2 F) 77 T st 0 38 %6 2] BT B 32 AT Y B¢ BRI (0~32MHZI MO 1F L 1, 32~64MHzI 1425
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5 11, 64~96 MHzINf 245 i 1], 96~128MHz I Jy3/4N 2545 5 41, 128~144MHzINt 42545 5 3) .

B REEEAVoofit B HL R &S TR 4-4.
B IEATEINEEIT B (R XS EOLHE R BN ARSIy T E). UM frouka= fu
ck/d, frcikz = fuek/2, fabccik = froika/d
R 4-10 BTEEUT RSB IR IERE, $UE ARG N N EFlash 2 47
HRIEO
s S %4 freLk fEBeFTA 41 S %)t - X DA
%@ iy
144MHz 303 142
AR A ®) 72MHz 17 8.1 mA
oo BATHLF £ 36MHz 9.3 5.3
REFBL EAT TR N EIRC JRIIL(HSI), fEFIA 17228,\';’:':2 23505 172'27 R
HBTU/M 3 Lk 4 Z : : m
36MHz 8.8 3.9

1. WAERAETA=25°C. Voo=3.3VI i85,
2. AR ADC ZERG A 0.8mA HITHFE. FERHIAE T, KR A G A S ADC(IXE ADC_CTRL2
TFAFARIK ON RL) N A 238 .

3. HMEET AP OASMHZ, Hfuck>8MHzi JE FIPLL.
R 4-11 ERIRBGET BRIV AR

MEEHO

a=] e 21 A4 freLk ERERTE XARE  |BAL

AR AR

144MHz 25.3 8
AR ) 72MHz 13.9 5.3 mA

oo REEFRASE X T 1 1% 36MHz 8 3.6
BRI IEATTRE B HRC R E(HSY), e 20 242 o1 A

AHB T2 45 LA A% 36MHZ 72 22

1. BAYERTETA=25°C. Voo=3.3VI R 15 5],

2. VEERUER I ADCE NG A AMI0.8mMAFE TR TH FE. TEMN IR H, X0 B A A EIT)H ADC(X EADC_CTRL2 #F
1723 IONAL I 2=

3. AMEEEN8MHz, Hifucik>8MHzi jE HIPLL.

4.3.5.3 [RIHFER K R H A%

MCULL T T 51 2 A
B A MIOG] AR AL T AL, FHEE R — NS H T E——VopEVss(TL 713R).
B FTE AN AL T OCHPIRES, BRAERRAI UL .
40 H RE AR AR AT NSING TECHNOLOGIES INC.
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R 4-12 EHARHUBET B8 B B R s 76

. HAEEO AL
il 24 A Ta =25°C Ta =105°C
PR RS A TFIB TR, R i A EBRC

P55 B T IR % B Ak T S RS (B b 300 1200
STOPO #iz{F S TA)
BRI A4E I PR VAR AR A TR O REAR X, R A w3k P 31
RCHIR % i Al e 415 % o b T 5% PADIR 25 (% 150 800
HIMSLE 1)
. SRR 0T 2, RTCiZ{T, R-SRAM
oo faioee P R, oM R, M AT 10 100
ESAEN RS
i P9 BORCIR B B A T 1AL TP 5 0 HA
KA
STANDBY # K P RCIR G A Ab T I JERES, M E 29 10
FREER R | I TR RS '
T N #ERCHR % 28 AN AL & T M) b T 2= ] 97 35
R, ([RHEIR AAIRTC AT xRS '
Fh X (VB
Ioo_vBaT AT) FHER RIEHR 7 S MRTCAL T B R 2 15
ik
1. HZEATEEL, AEAR PR,

4.3.6 SRS pRIRARR I

4.3.6.1 AMEREERT$FUR (HSED
FRAG H RS BRAE R AN S BN BRI S, AR AL R R AR 440054
R 4-13 TS R (BypasstER)

i S5 % B/ME HRE BXE L=< VA
frise _ext FH P A AR ) 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

ns
:f::zg OSC_IN |7k F g [0 2
Cin(Hsg) OSC_INF AF LD - 5 pF
DuCy(usk HaELE - 45 55 %
I OSC_INH IR HL I Vss<VINEVDp + pA

1. BRI, ANEA PR,
4.3.6.2 SPERARERET BFIR (LSE)
T b H IR M B MR A B — AT [ SNSRI A5, PRI P AL o F R S & 26 4411 51
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R 4-14 fRBESBH BB (BypasstiEsR)

] 28 i RAME | RAE BRAAE LA
fLsE ext F P A1 8 b 322 0 32.768 1000 KHz
VLSEH OSC32_IN5§I)\%IH£”% EE%Z EEJ:E O.7VDD - VDD V
ViseL OSC32_IN%i N\ B IS L~ HL i Vss - 200 mv
tw(LsE) OSC32_IN g B i 7] 450

ns
E;LSE)tf(LS OSC32__IN_LFF 58 [ (gt )@ - - 50
DuCy.s) i b - 30 - 70 %
I OSC32_IN%i N HL ¥ Vss<VINSVDD N H HA
1 HTHRIE, ATEA=HI.
B 4-5 SRR SR ST P E
A
Vhsen 90% AR AR
VhiseL 10% R S —

tr(nsey > ety > tw(HsE) - twiHse)
< Thse >
I
fuseext | osc IN
external clock source N -
o =I
B 4-6 SRR SR A TiE B
\
ViseH  90%
VLSEL 10% ./ J .
‘t
trLsg) = ——etisy > itw(Lse) - = tw(Lse)
o TLSE =

external clock source

S

|
fiseex | OsC32.IN CI} -

A —AN iR M B R AR AR B R SR I

e S A BN B (HSE) T LA FH —>4~32MHz (1 3 7B B U IR A3 A IR 2 7 A AT vh Bl s Y 00455 08 2
ST R AP A A SR AN TR, ISR SRV RIS IR o RN, IR AR AN D B A 20
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SR Re b FETHRZ 2R 0 51, DB/ ING H 2R SRS Bl I AR e IR o A OQ i IR SR I TR S B (e . 4
B, RGREAE), TEEMAHRIAO A T o (1 B B AR b A T R 25 A A A 138 15 10 T U AR
# 4-15 HSE 4~32MHZR% 444510

e el %4 BAME | #BE | BXAE L
foSC_|N T}E%%&iﬁg - 4 8 32 MHz
Rr St HL R - - 160 - kQ

Vop=3.3V, Vin=V
i HSESEh i oorfd 13 mA
gm PR ae s S Ja 3l 10 - mA/NV
tsu(Hse)® JRBhE R (BM&RERD Voorefa %€ I 3 - ms

1 IR SHoh S AP R IR B IE R 45 1
2. WBCHRIE, AEAEF PR,

3. tsumse)e E B IE], S ANERARE REHSETT 4RI &, B 215 2R3 E 8MHzIR %X BUN 1] .

PRas EIEASR], TAlfe b AR ]S T A E T AR Rk
4-7 P 8MHz A ity L 2 5%

XA HUEREAE— DARAER i A1

Resonator with
integrated capacitor

I_C'-i S 0SC_IN
I 1
: I gMHz J
| Resonstor S
= =]
T T Cch 7 Req® |OScour

f

E HSE

Gain
control

1. Rexrffd b sb i BRFE BR5E
58 P — A~ B B R R A8 7 R RSB
IR S SIS B (LSE) FT LA I — 132,76 8KHz 1§ 14/ M e Il iR 2 K S IR s 7 2 o AS i i s Y A5 R
BT RS RS AT A, B SR AR RIS R A AE R ENH T, SR 2R AT T B A A
ST e SR IR A 0 51 B, DAy N R R FORIR S AOARE IR T A7 R R RAS I PR S J (R . &
o FERESR), VEWWAHBLAIA ) R. (I BLER 2 A A AR IRl A FRAT T8 5 U R eV A IR

VERL: X TCuBCL, BRI TN EE5as TPk

77 e ZER M9 i R e e o A HECLLAICL A AT

HFZH. e K g i LIC L FIC o 955 772 & 45 HE 07 ¢ L 259 240
B ZCLH FCifS7: CL = Cu % Co | (Clu + Cro) + Csways HHCsray 42 7/ 1T H 25 FIPCB # 2PCB

FHRHTHE 75

Bl WHER T A A CL=6pFE R 2% I H.Csray=2pF, NICL1=C>=8pF.
R 4-16 LSEYRY 241 (fLse=32.768kHZ)®

e ZH %4 B/ME HARUE BAE LA
Rr St e R - - 5 - MQ
Om 3% 2k 15 3 - 5 - - HA/V
tsu(Lse)®@ Ja Bl [a] Voo Fa & 1 2 s

1 W8 RIE, AR PR,

2. tsuwse) R R BT IE], MK RELSEF UM, B 245 258 E 032,768 KHZR 7 X BEIT 1] o 1X MBS 7L — MR UENT &
RIS EE IR, B ] B A A 3 7 A AN A T AR AL K
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Bl 4-8 8 F132.768kHz &k B R R F O

MCU
Low-power
Control Amp
Re
VWA
IN | s ouT
L L
{0t
N Xtal
Cu I I Cio

1. B HELSERRER .
2. CATRIESE TARRE M, SR TTAERS, FHA0E A LR .
4.3.7 WER BT eP IR
T I S O TR SR A i R A A R 4-4R0 AP B A5 5
4.3.7.1 FIEANFB(HSI)RCHR % 2%
F 4-17 HSIHRG 245GV

i) £ %1 BAME | WA | BRME | B
fusi e VDD=3.3V, Ta = 25°C, K#EfE| 7.92® 8 8.08® | MHz
DuCysi) Ss]ad - 45 55 %
ACChsi HSIHR 3% 3 (rif e ¥EE:?4ngosoc 25 2.5 %
tsugHst) HSIHE % 2% )8 Bl i [a] - - 5 s
) HSIR % 7% Di#E - 40 WA

1. Vop = 33V, Ta = -40~105°C, FRIAR4SMIHEHT.
2. HBTHERIE, ATEAEFEHIER,
3. AFCRUEREE, REFEIEB . JEE RN R 2 5 £9+1.5%.
4, BFRmECOIEIREA RIS, HER BRI, TR PR T
4.3.7.2 {KEANIB(LS)RCHR % 2%
F 4-18 LSRG 84510
i) el e Jin w/ME sAME | BKME | b
25°C Kk, VDD =3.3V 38 40 42 KHz
fLSI®@ LpES VDD =1.8V ~3.6V,
Ta = -40~105°C 30 40 60 KHz
tsuwsy @ | LSHIRY#% )3 sl (4] - 40 80 us
loosy @ | LSRG 2 Th#E - 0.1 pA

1. VDD = 33V, TA = -40~105°C, sz%j;ztl:%%uijﬁﬁﬂo
2. HIHRIE, T4 R,

4.3.8 MARTHFEASE MR F B 8]

& 4-10FtH OB 1) 2 4 —A-BMHZIIHST RCHR: SR Bl B 150 . Wi (P (0 A 24
BEYE SN
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B STOPO. STOP2:{STANDBY#iz: I #iJFERCHRY 4%

B SLEEPHEF: W42 gk N SLEEPAE 2N BT {8 F f i i

FITA B 1] 2 A5 P A SEER FE ANE f F R AR B 3 4-40 S5 A 215 31
R 4-19 (KThFEB M BRI )

s S8 HRUE BAhr
tWUSLEEP(l) M SLEEP#H:fig 480 ns
N MSTOPOMEJE (iff K #i b T2 745 K) 20

MSTOPOM: R (iff s &5 9 (K DB ) 22
twustops™ MSTOP2H: iR 40 us
twustoey"” MSTANDBY 1 i 100

1. OCRRRESF 1A B 0 AR SO TF A 2 P P R B — R 4
4.3.9 PLLF#%E
% 4-2000 I S HURAE ISR AL R &3 4-40 SRR 3

F 4-20 PLLAR
HE o
5 BH BAME | AuE | BEo | U
forl PLLAI AR £ @ 4 8.0 32 MHz
- PLLAI AR £ 5 25 40 - 60 %
foLe_out | PLLAE St th i 32 - 144 MHz
tlock | PLL Ready f87515 5 % i i) - - 150 s
Jitter | Rms cycle-to-cycle jitter @144MHz - 5 - ps
Ipll Operating Current of PLL @144MHz VCO frequency. - 700 - pA

L MZREVHERH, AR AR
2. TRELERAEHEGIOEREG A TTHREPLU R SRR A oL _ourdth T S0 VT FEPY .
4.3.10 FLASHZ-fig 234 P
BRAEREII, Pra RS HORETA = -40~105°C13 2.
F 421 WEHFHBST

75 e %4 B/MEO | BBMEO BARME ;MDA
tprog 32457 ) G AT 1] Ta = -40~105°C - 112 295 us
— ‘ 200
terase TEKFEIERE N | Ta = -40~105°C . 2 ms
100®
twe By PR BRI [A] Ta = -40~105°C; - - 100 ms
MR, fuok=144MHz, 42
5 E W, Vop=3.3V - - 3.62 mA
SR, fuck=144MHz,
oo e L Vop=3.3V - - 6.5 mA
BRI, frok=144MHz,
Vop=3.3V - - 4.5 mA
A R/EHL, Vop=3.3~3.6V B - 0.035 wA
Vprog i A HL IS - 1.8 3.0 3.6 v
1. BWHRE, AEAFARINER.
2. BEERBONI0KIAAEZS A
3. BESIRBUNI00KH 72 A
45 H R ARBAE FRAF NSING TECHNOLOGIES INC.
ks VRIITTRG I X B AL X SR 1095 R R AR K
Hiif: +86-755-86309900 L. +86-755-86169100
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R 4-22 NIRRT e AR RAFSHIR

e 55 At e
Ta = -40~105CTEZAT);

Flash% & 256KB 10
o R Ta = -40~105CT(B4NT); .
N . i PR /4 A= VN 3 " /9
END ARG S0 Flash7 i A512KB, FLr i 256KB I 17 ik % ] 10 TH
Ta = -40~105CT(BL NT); 100

FlashZs &£ N512KB, H 1 Ji5256KB 17 fif = 8]
treT R LR A7 R Ta = 85T 20 4

1. HZEAEESE, AL,
4.3.11 #a%F I KAE (F S BUR )
T ZAARFEFR(ESD, LU), A4 B & i, bes gk 47 am B DLk .2 8 i f AU U7 T Y
PERE .
LB (ESD)
F RSO (— AN IE I R 88 i DRI BR — D8 J — A 5 B k) it n 21 B8 s I B A 51
£ 4-23 ESDAKBAE

%5 2 %4 il BAXED By
Ta = +25 <,
Vesoeny | HHHHC R fH) FAMILSTD-883K Method 3015 5o | 4000
9 Vv
s - Ta = 425 T,
Vespepwy | RO FL R (78 HL 8 26 ) % £-ESDAJJEDEC JS-002-2018 c3 1000
1. HEEHHEH, DEAFEPIE.
B

NT VR RRBERE, T EAE6 R BT 2A TN ER S AR B
B ONEANRIESE, AR MR A

B ERNEA L F AT E V05 N A

AN T A JEDECTSESE ik it B A Bl b v o

R 4-24 BSEURNE:

] pi - Vi i B/MED
LU FEEYEXIIEN Ta = 425 T, {54 JEDECTSE Il 28A | #100mA, 1.5*VDDMAX

1. fEFEERAM T,

4.3.12 1/O%z OV

ST RN A

BRARKSIIEN, RIS EOR IR 4400 R E BB, BT 1O 1 #52 H 45 CMOSITTL .

%
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£ 4-25 1/OFASIFME

#s e E Lia B/ME HAUE mAME HAhr

Vi i NG HL P HL R TTL 3 1 Vss - 0.8

Vin SN LR i 2 - Vb v

Vie SR HL R CMOS 3 [ Vss - 0.35 Vop

Vih | WA EHFHE g 0.65 Vop - Vbp
Vpp=3.3V 200 - -

Vhys | it 25 R fi 2% H R IR i (O Vop=2.5V 200 - - mv
Vpp=1.8V 0.1*Vpp®?@ - -

e | SO S e 1 : L hA
Vop=3.3V,Vin= Vss 75 - 220

Reu | 55 ERI5EROHIH® Vop =2.5V, VIN = Vss 95 - 310 kQ
Vop = 1.8V, ViN = Vss 135 - 500
Vpp=3.3V,Vin= Vobp 75 - 235

Reo | 55 FHIAERCHIH® Voo = 25V, Vin = Vop 85 - 315 kQ
Vop = 1.8V, Vin = Vb 120 - 495

Cio 1/0 5 I B2 - - 5 - pF

1. MR ZFOCHSP IR B R . BHERE TSR, ALEAE = Rl
Z/100mV.,

W RAEAR AR 5| AT S e L (08, U s H o v R e T R R

EHEANR R AR BT A — S AT TT R IPMOS/NMOS SE 8L .

Veap #2458 10 B IE 4N L

a M~ w D

B 11O R 2 CMOSHITTLAR A (A AL E), e S E T 2H0™ K CMOS L2 ETTLS 4L
® X TVIH:
-WR VDD T[1.8V~3.08V]; 1 HCMOSHHEHAZTTL.
-G R VDD /1 T[3.08V~3.60V]; i FHTTLHFHIH AL 5 CMOS.
® X TVIL:
-HRVDDAEN T [1.8V~2.28V]: f# FHTTLEHE{H A 5 CMOS.
-G VDDA 1[2.28V~3.60V]; i FHHCMOSHHEHA EZTTL.
T OBl BRI
GPIOGH F % N/ 3t 1) AT AR U sl 22 4 +-12mA R . 76 FH P REF o, VORI % B 6 S RE 3R E)
TRAN L 4. 275 25 H 1 28 0) S KA e
B A 1/0% 10 M\ Vop EIREUHI LA A, 1 EMCUTEVop F 3R B KIs 47 BLift, AN RERE T 4 % e K4
EH Ivop(FR 4-2).
B A 1O RIS M Vss B3 HH LA AT, I EMCUTEVss Bt HE 18 KT AT I, ANRE I 60} i
RAEEIvss(R 4-2)o

B

BRARRF A, R 4-275H IS E0R A RS IR FE A Vop flE B LR 5 &8 4-410 &S 3. B 10
it 1B 42 A CMOSHAITTLHY
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- lon®, VDD= | 1o.®, VDD= | lon®, VDD= | lo.®, VDD= | lon®, VDD= | lo.®, VDD
4
WA 3.3V 3.3V 2.5V 2.5V 1.8V =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 R
iinea S &M B/ME BXAE BhL
Voo = 3.3V, v 0.4
loL= 2mA, 4mA, 8mA, and 12mA ss :
Vob = 25V
(o)) o S )
Vou I lo.= 1.5mA,3mA, 7mA, and 11mA Vss 0.4
Vop = 1.8 V, *
lo,=1.2mA, 2.5mA, 5mA, and 7.5mA Vss 0.2"Veo
Vv
Voo = 3.3V, 240 v
lon= -2mA, -4mA, -8mA, and -12mA : bp
. Vob = 25V
©) A 11 T S : 80
Vo it e P lon= -1.5mA, -3mA, -7mA, and -11mA 1.8 Voo
Voo = 1.8 V, "
lon= -1.2mA, -25mA, -5mA, and -7.5mA 0.8"Voo Voo

Lo AR I ho i AR L IEAEFR A-2 2 I AN IR RATUE E,  [RIAN Lo ¥ EA AN (BT A7 1O RN 22 il ) AN e R i vss o
2. ESTHH R EIR oL AUR LU R A-2vh 45 I AR IR K AIUE R, (RIS o SR (T /O REIRI 2 il A~ g 3 Ivop o
3. PC13,PC14,PCISAYELLTLFE A

TP T Bt K

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

BrAEREAIULE, % 4-2851H S HR A M SR E AL B R 58 4-4R 6 ES 3.
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AR 4-28 F N H IR

DS _CFGy | PMODEy[1:0] -
E B 5 E 20 %4 B/ME | BKE BAhr
CL=5pF,Vbp=3.3V - 75
fmax(IO)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) taoyour | i HH LA CL=5pF,Vop=2.5V - 4.72 ns
CL=5pF,Vop=1.8V - 7.12
CL=50fF,Vbp=2.97V,Vppp=0.81V
taoyin HiNZERF | input characteristics at 1.8V and 2.5V - 2 ns
are derated
CL=10pF,Vpp=3.3V - 90
fmaxoyout | I KAH @ CL=10pF,Vop=2.5V - 60 MHz
CL=10pF,Vop=1.8V - 40
00/01 CL=10pF,Vbp=3.3V - 3.5
1 (4mA) tao)out i HH e B CL=10pF,Vbp=2.5V - 45
CL=10pF,Vpp=1.8V - 6.74 ns
CL=50fF,Vbp=2.97V,Vppp=0.81V
taoyin MINZER? | input characteristics at 1.8V and 2.5V - 2
are derated
CL=20pF,Vbp=3.3V - 100
fmax(oyout | I KAHE @ CL=20pF Vop=2.5V - 75 MHz
CL=20pF,Vop=1.8V - 50
10 CL=20pF,Vpbp=3.3V - 3.42
1 (8mA) tiojout i HH QE B} CL=20pF,Vbp=2.5V - 4.73
CL=20pF,Vpp=1.8V - 6.53 ns
CL=50fF,Vpp=2.97V,Vppp=0.81V
taoyin i NZERS | input characteristics at 1.8V and 2.5V - 2
are derated
CL=30pF,Vpp=3.3V - 120
fmax(ojout | H RANZE@ CL=30pF,Vop=2.5V - 90 MHz
CL=30pF,Vbp=1.8V - 60
11 CL=30pF,Vbp=3.3V - 3.34
1 (12mA) toopur | HAIHZERS CL=3pF,Vpp=2.5V - 4.26
CL=3pF,Vbp=1.8V - 6.34 ns
CL=50fF,Vpp=2.97V,Vppp=0.81V
tqoyin i NZERF | input characteristics at 1.8V and 2.5V - 2
are derated

1. 1O H RN AL /Al LLEIE DS CFGYAIPMODEY[1:0]EL & . 2 WN32G45x % %1 1 ) F- it th A 2= GPIO% I it B 25 A7 28 1)

LR
2. EKIRLEE 495 3o

49 H EHEARBAER AR NSING TECHNOLOGIES INC.
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Bl 4-9 i N\ SRR 2 3L

90|% 10%
I I

EXTERNAL OUTPUT on

CL

A tr(IO)out ) A tf(IO)out ) I |

| | | |

| R
Maximum frequency is achieved if (t+t)<=(2/3)T and if the duty cycle is (45-

55%) when loaded by CL specified in the table “I/O AC characteristics”
4-10 fEHITER
DVDD V_.I:‘|1D DVIDD

Signal Input » Chip core »| Output I/O » Signal

l

0,
Input ><7D5§E‘;"D Input 50% VDD

+—Delay Delay
Output, 50% QOutput,
VDD 50% DVDD
4.3.13 NRST5| il

NRSTS| A A S HICMOS T2, WIS — NASREWTIT I _EHrHIFH, Reu(Z LR 4-29). BRAFFRFHI
W, & 42950 S HORE IR M R R &R 4-410 %A IR 153

# 4-29 NRSTE| s

#e E 28 &AF /M HAE wmAE | B
Voo = 3.3 V Vss - 0.8
Vienrsny® | NRSTHi A (K HL - HLE
Vop = 18 V Vss - 0.3*vDD Vv
v @ NRST 2 HL - i Vop = 33V 2 - VDD
AN - >
IHONRSD) ™ Voo = 18 V 0.7*VDD - VDD
e . N Vop = 33 V 200 - - mV
Vhys(NRST) NRST it 25 435 firh & #5 FHL E IR W
Voo = 1.8 V 0.1*vDD - - \Y
Reu 55 b h SRR R Vop = 33 V 30 50 70 KQ
Vinrsn® | NRSTHIA JE B Bk - - - 100 ns
50 H RE AR AR AT NSING TECHNOLOGIES INC.
Hihb: PRYITE G 1L X BT Ab X E IR %1095 8 RE AR K E
Hii%: +86-755-86309900 L. +86-755-86169100
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5 Z2H e Jis R/ME HAE RAME | BT
Vienrsny® | NRSTHIA A8 ik - 300 - ns

1 HRVHRIE, AR il
2. EHRCEBERE AN FIER R A B A AT HIPMOSSEHL . X ANPMOS/NMOSTT 1 HLBHAR /1N (2415 10%) «

1 UEREM.

B 4-11 BKINRST| {ES

VDD

External reset circuit®

Filter

Internal reset

2. AP LBASIENRST 3B B BSR4 4-29F 5 I K ViLwrsn AT, B IMCUARETS 31867

4.3.14 TIMER} 2485
7 50O S P IR B R L SRONIRR . AR . PWMAR H) S RS, 1% 0554.3.127

£ 4-30 TIML/SHFHE®

i B %M B/ME BXE Bhr
- 1 - triMxcLK
Eoe AT
tres(Tiv) JE B} 2% 43 ) Frneic= 144MHZ 6.95 i ns
= S I AN el N 0 frimxcLi/2 MHz
fEXT CHl CH4E(]7~EH¢%§&I\IJ:{BH¢ EF’/J\$ fTIMxCLK: 144MHz 0 72 MHz
ResTim EN 2SR - - 16 bit
- 1 65536 trimxcLK
NERY -3 ST s . e S B e f;ﬁ
oren | ST AEBNAT, 166 BB = .
- - 65536 x 65536 | trimxcik
= PRI
tMAX_COUNT Hij(ﬁ'rﬁbmﬂ—ﬁ fTIMxCLK= 144MHz - 29.8 S
1. BHEHRIE, AEAEFE PR,
= 4-31 TIM2/3/4/5%54EW
i B %M B/ME BXNE Bpr
- 1 - triMxcLK
o AT A
tres(TlM) /—E.H_J—%)j ?EJ:FH_J—IETJ fTIMxCl_K= 72MHZ 139 _ ns
== S 4 2% - 0 frimxcLi/2 MHz
fEXT CH1§CH4E(]7E,HTJ-%§&I\ HBHTJ— EF’/Jx% fTIMxCLK: 72MHz 0 36 MHz
Restim EFT SRR - - 16 bit
- 1 65536 trimxcLk
S R e
oo | ZHEHET PIITENE, TP EBITEIAN | o >
- - 65536 X 65536 tTIMxCLK
= St > L
tmax_counT BONATRER T frimxcLk= 72MHz - 59.6 S
1. BEWHRE, AEAM IR,
51 ERBARBAHRAT NSING TECHNOLOGIES INC.
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£ 4-32 IWDG HARME/MIEEAETH (LSI = 40 KH2)
IWDG_PREDIV. B/MEO BRAREY
BB PD[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
/116 010 0.4 1638.4
/32 011 0.8 3276.8 ms
/64 100 1.6 6553.6
/128 101 3.2 13107.2
1256 11x 6.4 26214.4
1. BWIHRE, AEAFAHINER.
R 4-33 WWDGERAMEB/MTHEALE A (APBL PCLK1 = 36MHz)
WWDG_CFG.TI B/MEW® B AED -
B MERB[1:0] WWDG_CGF.W[6:0]=0x3F WWDG CFG.W[6:0]=0x7F AL
1 00 0.113 7.28
12 01 0.227 14.56
ms
3 10 0.455 29.12
/4 11 0.910 58.25

1. HETHRIE, AEAFE P
4.3.15 12CE O
AR, % 4-3451 I S HUR A FERBEER FE , fc kS AV op B B A58 5 4-410 2 (- B85

N32G4517~ & I 1PCH: A FF A A dEPCIEAS T, (EH W FRRH]: SDAFISCLA Z“E " HIRIEI#, MECE N
FriR4 iy, 725 KAV Z [8] FIPMOSE 8 % 1, (BARAFAE .

IPCH IR RS T3R8 4-34, A xH N 2 A Zhae 51 I (SDAMISCL) ks vEf, 2 IL554.3.1275
R 4-34 PCEOMM

FREEA O PREEAOVO PIE AV
%2 % .
il % B | Bk | Bh | Bk | &b | Bk | TE
fscL 12C #EO4F 0.0 100 0 400 0 1000 KHz
thstay | JTHRZEAORIFIN ] 4.0 - 0.6 0.26 us
twscLy | SCL A &I [A] 4.7 - 1.3 0.5 us
twscih) | SCL B Bt ] 4.0 - 0.6 0.26 us
tusta) | EEMTTIR A EESLIN (A 47 - 0.6 - 0.26 - us
thspa) | SDA HE RAF IR [H] 0 3.4 0 0.9 0 0.4 us
tauspa) | SDA EEALI[A] 250.0 - 100 50 ns
?(SDA’ SDA i1 SCL |- 7+ ] 1000 | 20+0.1Cb 300 120 ns
r(SCL)
tt“SDA) SDA il SCL F [t [ 300 20+0.1Cb 300 120 ns
f(SCL)
tsusto) | FF SR AR EENLIN ) 4.0 - 0.6 0.26 us
2 1R B IFUR S AF B IA) (2
tw(sTo:STA) gff%)ﬁﬂ ISR Pl 4.7 - 1.3 0.5 us
Ch BB 400 - 400 100 pF
tusoa) | HEA R 1A 3.45 - 0.9 0.45 us
tv (ack) | EEA RO [ 3.45 - 0.9 0.45 us

1. BEWIRE, AEA IR,
2. NIEBIERHERE R IZCH B KA, freLki K T-2MHz. NiA BPRIER R I2ZCH B KR, fecLki o F1 K T4MHzZ.

52
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B 4-12 1PCRERRPTLAIIE BB

vDD VDD

(2 (@)
4.7KQ % ,
4TKQ oo

1°C Bus Ml SDA
T scL

(3)
1000

Repeated Start
Start Condition fﬂdltlon

) p ts%STA)
i /

i )< >< > S)t}rt Condition
> - R —-- \
tisoa) frso fts”(s?’“ N -— \_
bvsop) nSDA) Ston Condif tw(sTA:sTO)
t'}(STA) twsekny i T e op Condition

SCL —»r— —i wack)

O\ /Y

\ / .
l:W(SCKL) — t(SCK)—> -— e tf(SCK) \ . ;i(STO)
—1] /fg o — 9 th clock
1% clock cycle

1. IR AWE TCMOSHF: 0.3Voo0.7Vop.

2. b e BE BRI R TI2CHE 1

3. HBRMIGR TSehR i AR, TSR AT P, (5 SR P

4.3.16 SPI/12S$E O 41t

BRARFEA VLD, & 4-35 MK 4-36 FIHMSPIZHNIK 4-37 FIH 2SS HOR M BEE L, feoLod A A
Vool LB AR 4-4105 1 EE 3],

A KA N =2 ThAE S| BI(SPIFINSS. SCLK. MOSI. MISO, I2SIJWS. CLK. SD)45tEiEds, 24
4.3.127,

53 H EHEARBAER AR NSING TECHNOLOGIES INC.
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R 4-35 SPILHFHED

#s SN &1 B/ME BRKE BAhr
fscLk A - 36 .
tyserx SPIN B A% M - 36
N SPINFHH LRI RN | Ul C = 30pF - 5 s
DuCy(SCK) SPGB B 15 245 L SPIMME 45 55 %
tsunss) @ NSS# 7  [H] A ook -
thnss)® NSSTR KR [A] M HocLr _
twscLkry® . i .
SCLK & FMIC I 1] T tecLk - 2 troLk + 2
twscLky®
oo )® | Sl ERA 35 :
tsusy® U 3 ;
thovn® s in o FARaQ 3 .
HOHE i N OR BRI )
thsn® M 3 .
ns
taso) D@ B s U7 el ) (8] MAES, frek = 20MHz 0 3tpeL
toisso) D@ O i 2 1k i ] A 2 10
tusoy® M (i BETLI 2 JR) - 125
A0 B AR 1
tymo)® TR (R )E) - 6.5
thso)® MR (R )R) 5 -
HH i ) OR RN 1)
—-— ’ A (AL ) 05 -

R 4-36 SPI2/34FHEO

i 2 %1F BME BAE L
fscLk T - 18
S A . MHz
1/tc(SCLK) SPI HT%EP iﬁz y\*ﬁﬁ - 18
t N s e
tiiitii SPIH &l BRI N RIS | k% C = 30pF - 8 ns
DuCy(SCK) | SPIMH AR &l 525 b SPIME 45 55 %
tSU(NSS) @ NSS@)‘TEH- ]‘E—J y\*ﬁﬁ 4tPCLK -
thnss)® NSSTRFFH [] MAE 2tecLk -
tw(SCLKH)(l) L N -
twscLky® SCLK i A K TH] ERA trcik - 2 trelk + 2
" SPI2 4 -
tsugmr YD N L TR SPI3 5 B
H i N\ g S B[] 1 . -
tsu(SI)(l) }‘)\*ﬁﬁ
SPI3 5 -
. SPI2 2 -
thon™ ) \ L sPI3| 25 - ns
H i N AR B 1] 12 5 -
ey Mt .
(S) SPI3 2
sy @ | HHEE A i MBS, feetk = 20MHz 0 3tecii
W@ H i HH 24 1) [A] PN 2 10
tdls(SO)( )G)
NN SPI2 - 135
) }\ = PR NN
tasof® | el A A AR RELIE < ) spi - 175
R RELIE 2 F) SR 65
54 H RE AR AR AT NSING TECHNOLOGIES INC.
Hihb: PRYITE G 1L X BT Ab X E IR %1095 8 RE AR K E
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Be 2% %0 BME B Ffr
tvomo)™ SPI3 - 9
MRS (B2 ) SPi2| -, )
b L et s ) — Sl
Ul R " PN SPI12
o R (I R 2 ) X2 i
1 BT, AR IR,

2. E/MERRSIRShH R RN AL, R R IE A 3RS E0E 10 B R 1]
3. E/MERIR I BN AL, R RN IR HE 28 B T i P A 1 B K TR
Bl 4-13 SPIEFE - WBERMCLKPHA=0
CLKPHA=0
NSS input
p \ // (:
: tunss) | te(seLi) R / | thnss) Il
< < > > < > |
[~ ! A | |
CLKPOL=0 I i twscLkH) | I ! | :
| |
Iy twseky 1 f
| 1 ! | i :
| |
| taso) I | tysoy, | thso) | M | tais(so)
e > Mg >
| H | // (SCLK) [
MISO output | : MSB out ><j Bit 6~1 out/ LSB out >7
tsu(sty i '
l—>, | ,
, i 5
MOSI input M I MSBin !r>< Bit6~1ir( >< LSB in XZHHHHNHN
I
le thesn N
[}

B 4-14 SPIFFRE - WEAAMCLKPHA=1M

CLKPHA=1
NSS input \ : // (:
| |
I Lunussy He = g | s |
| I | | |
CLKPOL=0 | I : |
! | bwsoky 1) | I I
I I twseky I I ! I
|
CLKPOL=1 | | | I W tseui | t
I taso) b I It | tyscLr) I taisso)
I bu(so),! UEe !
| : ) /// \ |
MISO output >< : : MSB out >Q Bit 6~1 out >< LSB out >—
tsuesn : | Thesiy
I : N //
/7
wostipat [N wsen X oo™ X wsen XU

1. MELEET0.3Voof0.7Vob.

55
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B 4-15 SPIFTFE — RO

NSS input //

te(scL)

| |
CLKPHA=0 : '
CLKPOL=0 |

| |

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

|
CLKPHA=1
CLKPOL=0

|

CLKPHA=1 I trscLiy
CLKPOL=1 I tiseLiy
Tsu) | W(SCLKH) | |

I |
| | :
<->|! :‘ tw(SCLKL), , |
MISO input //////////// : MSB in : D< /fBit6-1in : >< LSBin X?NHNHN
————+— !
thovyy | , :
|
MOSI output >< MSBout | >€ /it 6-1 out : !r>< LSB out ><
l
> Lo
tymo) thqvo)
1. & 55 1% B T0.3VopH10.7Vop.
56 H RE AR AR AT NSING TECHNOLOGIES INC.
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R 4-37 1PSEpHEW

&5 2 Vi B/ME BKRE LR VA
fmex 128 fi} e i 2 FHR - 256Fs®)
fork ) p T (32bit) - 64*Fs®) MHz
gong | O IR (32bi) o4 Es®
DUCY(SCK) | 12S A A4 i 2 L 128 A, 30 70 %
tr N T
t(‘”) 12SHF 4 EFFAIF BRI | fid%s: CL = 50pF - 8
f(CLK)
\ 1252 45 -
tyws) @ s
(WS) WSH R[] FEAEE 1253 65 -
N 12S2 45
trwe @ = Y f .
h(Ws) WS R RA ] FER 1253 05
N " 12S2 . -
towsy @ | WSS JIC £ 25
12S3 7 -
N 12S2 1.5 -
f @) =31 e
h(Ws) WS LR ] MR 1253 y -
tweLkr® 312.5 _
CLK = A f it (8] FHR, feok = 16MHz, 5448kHz
twcLkyy® 345 .
N 1252 4 }
@) FHEs
tsu(sD_MR ) N o 12S3 5 -
Byn e N S ] s " - ns
tsusp_sr)® Sy 1253 45 -
1252
e ERAE 1.5 ]
th(SD_MR ) N ) 12S3 15
BHu i N AR RR TH) >57 "
th(sp_sr)P@ S 1283 15 )
SR AN MRS B (AL 2 5 1252 : -
tv(SDisT)(l)(z) il x | ( Aeld ¥ L El) 1253 _ 16.5
MR R WA B (AL 2 1252 > :
thsp_sny® R (Befieidiii2 ) 1253 45 )
OO R R B (RIS 2 1252 - 65
tv(SD_MT)(l)(Z) R YIS TA] + (EREURTZ)a) 1253 - 6
e e \ s 1252 05 :
@ | Bl R I ] FRAEREREILIEZ G)
thisp_mT) 12S3 -0.5 -
1. HBEHRE, AEAFE RN,
2. KHETfeck. BN, W feck=8MHz, M| TecLk=1/frcLk=125nS,
3. HEHURFEE,
57 H RE AR AR AT NSING TECHNOLOGIES INC.
Hobik: RYIT R L X A X R R 1095 B [E AR KJE
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Bl 4-16 128 BRI 7 B (R B30 @
3 tecLk) X
I/ |
CLKPOL=0

| | |
CLKPOL=1 —\—/—\—/—\—M
| | |

|
I twck) o bweky : | thows)
| ' | | 11
WS input \ | |
P | : : I i //// L thsp_sm)
tsuws) l—> I | lysp_sm) !<—>I .
y | / |
T 0
SD transmit >< Last bit transmit® >< :MSBtransmit >< /7/Biitn transmit >< tl;:rigitt
tsu(lsost)I thsp_sR) \
— e
| | L -
SD receive >< Last bit receive® >< MSB receive >< /7 Bit n receive >< lr‘ea:;il\)/g
1. &% ET0.3Vop#l0.7Vop.
2. BT RIBARAL AR AR . TR — AN AT XA S AR [ IR R
4-17 12SEMRRE 7 B (RO @
| tecLk) | trcLk) trcLk)
< > He—
| | I I
CLKPOL=0
| I | I I
| I | I I
: I : I I
CLKPOL=1 | | |
'Y | | | | |
(WS) t t, thws)
v I lwewkr) w(CLKL) | | |,
WS input \1\ | |
P ! ! | /1
I I 1Ty(sp M) 77 | thsp_mm)
: I I | / '<_>:
" .
SD transmit >< Last bit transmit® >< :MSB transmit >< //Bit n transmit >< tlr_:rirsllitt
, tsu(SDiMd) thsp_mRr)
I I £ -
SD receive >< Last bit receive®® >< MSB receive >< /! Bit n receive >< Ir_eacs;isg

1. W& K% E T0.3Vop#l0.7Vop.

2. Wi RGO RSB FER AT A XA BT B R I

4.3.17 SD/SDIOE: M O e i4:

BRI UL, % 4-38%1 H IS HURAE IR BIRFE | fecLiod R A Vo i IR T &% 4-410 6153
AN 2 ThRES| I(D[7:0]. CMD. CK)IHEEVERS, 2 IL54.3.1275.

58 H EHEARBAER AR NSING TECHNOLOGIES INC.
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B 4-18 SDIOE AR
ST
é
tw(ckH) % SW(CKL)
CK —
\w :;V ¢tOH
D,CMD
(Output)
tisu=—"1 tin
D,CMD
(Input)
4-19 SDERIMES
CK
D,CMD
(Output)
# 4-38 SDIMMCH: D4k
"5 S8 %A B/ME wAE L2V A
fop AL R =T PRI B i CL < 30pF 0 48 MHz
twiekyy | EMRISTE], fep = 16 MHZz CL < 30pF 32
twckny | BRI ] CL < 30pF 30 ns
tr I b i) [E] CL < 30pF - 6
tr IR e T BRI T CL < 30pF - 6
CMD. DHIA(BHCK)
tISU ?ﬁﬁ)\@ﬁﬁﬂﬂ CL < 30pF ns
EMMCRISDEE#ERCMD. D HI(ZHRCK)
tov i H A A ) CL < 30pF - 6 ns
ton iyt ORI 1) CL < 30pF 0
FESDERIAER CMD. D#rH (B CK)
tovp il H A B ) CL < 30pF - 8 ns
torp it BRI ) CL < 30pF -1
59 ERBARBAHRAT NSING TECHNOLOGIES INC.
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4.3.18 USB4#:
USB(4#)#: [ 2L idi USB-IFAGE
£ 4-39 USB/B3I Al

fiinca b RAHE Ffr
tstarTUP® USBUR K 28 5 sl 1] 1 us

L HHRIE, AP A,

F* 4-40 USBEF IS

we BH | M | we” | mxm” | a
LN

VoD USBH#E{EHLE@ - 3.09 3.6 \
Vol ZEN RS I(USBDP, USBDM) 0.2

Ven® | Zo3EEEH A Voiju 0.8 2.5 \
Vs ARSI (E - 1.3 2.0
s T

VoL AR ISP 1.5kQIIREEE3.6VO - 0.3 v
VoH A S P 15kQIIRLIEE Vss®) 2.8 3.6

JITA V1 F ) R e DA AL 4% i M 2 9 T
T 5USB2.04 3 i AR H A, USBERAEHIEA3.0~3.6VILE.
N32G451 & 417 i i IEAUSBINBE AT LATE2. 7VAS BIRAIE, TIANETE2.7~3.0V HLUE G ] T R H ~URp i
HEEA TR TRIE, A .
RUZ R FIUSBIRZh#% L4k,
B 4-20 USBIFFF: Hdkifs S EFHAT R TE 2 X

o M w Do

Differential Data Intersection

vc;iie___ﬂ Y 'd

Vss - +
tf tr
£ 4-41 USBATE B 4% M

b B KM " | s | A

tr - FH] [E] @ CL < 50pF 4 20 ns

tr N B[R] @ CL < 50pF 4 20 ns
trfm TR B A] UG AC tr [t 90 110 %
Vcrs M ES X HEE - 1.3 2.0 \Y;
Rs i H ER BTG e EL BHL it VC T R BHAM B S o8 1 51 27 39 Q

L HERIE, A
2. WURCECER S NI0%E0%. BLEAIEE, 2 LUSBHLIE ST H2.0M).

4.3.19 35|23 Rk M 4% (CAN)FE O 48
B ok N 2 ThBE 51 IEI(CAN_TXHRICAN_RX) 4R ERE, 15 0L554.3.12%5 .
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4.3.20 12 ¥ e 23 (ADC) RS 23

BrARfE R, R 4-200ZHOE M GR 4-40FFRIPR TR E . fucud AR AV opafft i BRI A 2
VERE: R ATEA L EI AT — K
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% 4-42 ADCHHE
iinea S &M B/ME HAUE BXE BhL
Vbpa I L - 1.8 - 3.6 v
VREF+ IE%%% EEJJIL - 1.8 - VDDA
fanc ADCH] %t 471 % - - - 80 MHz
1.8V < Vop < 3.6V,
= = @ . @
Sy 12bit 0.01 4 MHz
1.8V < Voo < 3.6V, 0.012@ - 6.10 MHz
2 T S HEFR 10bit
A0 SR %
1.8V < Vpp < 3.6V,
oD = 0.014@ - 7.30 MHz
7 HEH 8bit
1.8V < Vop < 3.6V,
- - 2 - (1)
426Dt 0.0175 8.9 MHz
RES O(VSSAﬁVREF_
V S LC) X Vrers Y
AIN %?%EEEIE. @?ﬁ%”ﬂ{_j‘) REF:
P SUS RN
- - 137.6 Q
e 3.6VH LS
Rapc® | REEFFILHIFH = f@ﬂ(
(ESLSEEREM ) ) 147 o
3OVHIELMT
Capc® PSRRI R LA - - 5 - pF
SNDR | Stk - - 65 - dBFS
Tcal T”T& ‘{E Hj' ]‘ETJ - 82 1/fADC
faoc = 80 MHz
P 0.056 - 8.35
2 e 5y HE2E12bit
ts() RFE T faoc = 80 MHz Ks
15k S 1 0.056 - 8.35
433 12bit
faoc = 80 MHz
PR 3 T 4.5 - 601.5
Ts®@ 2k 4 S HEER120it 1/fapc
RS faoc = 80 MHZ
(ESUS RIS 45 - 601.5
433 12bit
tstas?® L[] - 6 10 20 us
toon® | I I L TR ) 614 ORH TS Zzﬁf JBILBS/BSI0S] | 5,0

1. {UPRIEEIE SCHF, faoc = 80 MHz.
2. HEIHRIE, AEAFHNR.
3. KIEAFEME LS, Vrer AT LLE N FRIERFIVoDa, Vrer- AT BLTE N ERIE RS Vssao
AL WmARRanA
Ts _R
fapc X Capc X In(2N+2) ~ AP¢

ERAR(AK)H T RERKKISMBIATT, 3 1RZER /N T4 LSB. HAN=12(£7 120773 H5)

Ramv <
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/KRR B/REERF
HA SRR Rin (kQ) Te) fRy B R A SRR Rin (kQ) TE fy B AU
(ns) (ns)
0.06 37 0.05 53
0.36 45 0.35 73
0.86 79 0.85 103
i _ 4.86 300 ) 4.85 345
SESERG] 12-bit 1 3 1 1 12-bit
9.86 576 9.85 651
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
ek 10-bit 4.86 20 e 10-bit 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
ST ST 8-hit 180 202 ESUSTER 8-bit 485 234
9.86 391 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
TSGR 6-hit 480 153 1 i 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 HAHE, AEE IR,
2. WAERAETA=25C. Vop=3.3VHIiREF].
R 4-44 ADCREE - RRKIARFZHO
®E 2K WA W | g | B
ET® LREiRZE frck = 72 MHz, #.3
EQ® T2 iR %= faoc = 72 MHz, sample rate=1.75 H
ED W gtkirz M sps, Vopa = 3.3V, Ta =25 © 4.7 LSB
C
EL Moy etz W& RAEADCKHAEZ 5 AT Y 0.8
Vrer+= VDDA
L. ADCII ELUR RSO R AE 28 0 R I DR
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2. ADCH:FES RIANENHRIOC R &R ThRE p SN T BV N ] s, PR IR 2 18 35 PRI 5 — A
FERVE N 51 IEFE AT (e HoRE 5 o IR W] RE 7 AR R ) N FELR AR HEASSHUL S IR B, (51 Sz (1) 3860 — > 4
FETRE.

3. WHAIERAENEG, REATE4.3.127 4 A ey FIZhineiny TEBILZ N, B S5 IMADCHS X .

4. HEZGEEVESTRIE, ATEEFH IR,

B 4-21 ADCHsEHE
- Veere V ' An example of an actual ADC
A [1LSB'DEAL_ T _‘%%membypmge] @ conversion curve
T (2) Ideal conversion c1i|rve -
4094 | 3) ;Ii';l: actual conversion endpoint
4093 — Synthesis error: the maximum

ET

Eo

Ec

Ep

e e e -

// IIIIIII

/ | | |
/ 4093 4094 4095 4096

deviation between the actual
conversion curve and the ideal
conversion line

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

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

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

Integral linear error: the maximum

! 2 3 4 ° 6 ! EL deviation between the actual
Vssa \VbpA conversion curve and the terminal line
B 4-22 ff F ADCHLRI ik E
VDD
Sample and hold ADC
converter
&) @
RAIN AlN)'(J Rabc

. - | 12 hit
J_ L converter

Chrarasiti IL 1

@ ]: parestie T Caoc

1.  HAKRan. RaocHICancHIZE, IR 4-42.

/1. Cparasitic ZnPCB(-L A2 P CB 77 /i Jf 1 50) G 24 |- H9 % 4E H 25 K 4TTpF) » B A HICparasitic 27 1 /5 15 I H I #E /2

S G 0129 aDC o
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PCBIR TN
WKIEVrers & 55 VooatHiE, HURH 2RI K] 4-2380 8] 4-241%4: . BT )10nFHLZ D Z0E B LA
(LFHIfiE), EATRIZR ] REHLAEIEMCUIE Jr o

B 4-23 ftE VRIS % B R FEAR I (Vrer AR5 Vooatl )

P

| [] V/REF+
| See @
|
|
|
- |
1uF//10nF == J,_ {:I VDDA
1uF//10nF -|-
[ VssA/V/REF-
L]
Jr' See®

1. Vrer+MVrerfi A\ H H BLAELOORE LA L 177§ o
B 4-24 £ EIEMS % B IH L RS (Vrer+ 5 Vooatl )

:| \V/bpA/VREF+

See ™

[ 1]

1uF//10nF == VDDA

:| Vssa/VREF-

= See @

I_
[ ]

1. Veer+MIVrer BN\ H HBLTE 100 PA_E 17 5
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4.3.21 12 BB #28 (DAC) B S S H

ErRARAE R U], R 4-45 INSERMEAFT AR 4-4 KB E  fucu AT Vopa Bt BRI EAS 3]
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£ 4-45 DACHHE:
&5 S B/ME | BB BRE | B R
Vbpa DL FE 2.4 - 3.6 \Y; -
Vbop Bt s 1.0 1.1 1.2 \Y;
VRers ZHEH 24 3.6 V| Vrer+ A AUURZAE T Vopa
Vssa Hh 2k 0 0 \Y; -
y n Z ] B /N 2
Re BT T I () 61 ML . Ko |[$3EAC_0UT$ VssaZ [A] 5/ kR
CL B LA 50 pF | Y/EDAC_OUTH| il k[ f5 K Hi%s
DAC_OUT| 44T I fIDAC_OUT 0.2 v | G T ECKHIDACHH 15 1E
BN | wE HVRer=3.6V X MT 12 frf A%
. 5
BT P FIDAC_OUT V/REeF+
DAC_ouT| H/E 02 9),(OEO~O_XF10’ NI
o v | HVrer=2.4V XRT 12 A\
" 2 b Es e A FIDAC_OUT VRer+ 18
B R _ 51sB 0x155~0XEAB.
TEiE IR (FR LA 0 DAC 425 600 T, A {E0x800
loo o HA
B 56 (Vopo+Vopat+Veer:) 500 700 T, MVrer+=3.6VI 55 A H
1E W A DAC H T #E(V . 250
I pob+VopatVRer+) nA | Tk
P20 e B DAC ELT (Y o
pbATVRer+) 5 200
;’Egz,résyiﬁ(z/l\ﬁééi,ftﬁgrm +)5 LSB DACEEE?910&(11‘&%;‘%'81:80:0)
DNL
HIfZE) 4 LsB | DACHLE H12fr
AL AL B (ARG i )
2 A P 2 8] ) 1 22)
ImF% % 2 (1R % 0x800 ) I & +5 mV | DACHL & N12f7
ImFe QHUE 5 AR EE VRer+/2
" ?i—%g%g% AUV rer 417 LSB | Vrers=3.6VIi DACH: & 121
WaRE | MaRE 45 % | DACHD & ~12{:
BB (4 1065 A
ARAD M IR AIME AR Syt K CLoap < 50pF
fsETTLNG fti, DAC_OUTkH|H & > ! 1 Ruono = 5kQ
K+l LSB)
2456 MRS AN AR (A
EROEA | HEiAFi+1LSB), 3FIIE 1 MS/s | Coap < SOpF
HIDAC_OUTHI & KB Rioap = 5kQ
N AR 25 Mo R G I ) (3¢ B CrLoap < 50pF, Rioap > 5kQ
twakeup | DACH #2175 1) CHXE 6.5 10 s | HAAED ST f AR BERUE 2
N) Ii]
(it e 0 L (AT Vop33A .
PSRR+ gﬁ%{j%ﬁjﬁlﬂﬁi?)ﬁ Po33A) -67 -40 dB | % HRioap, CLoap < 50pF

4.3.22 IR B AL AR (TS Re itk
BRI, % A-ABHIBEUR AR MNP IR | fuoLk I IV poalit HL AL I R A5
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R 4-46 BIEIERRIGHE

#s S B/ME HAUE BAE Ay
T Vsense/FH X T30 1 28 14 - + +4 <

Avg Slope® | “FIRIE - -4.1 - mv/e
VoD TE30CH] [ L& - 1.32 - \Y
tstarT® FE ST ] - 10 - us
Ts_temp®®) LR RS, ADCREERT [A] 8.3 - - us

1 WZREPETRIE, AELER Pl
2. HBUHRIE, AEAEF .
3. ERFLAORARI [E) AT L R Pl i 2 AR RE
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B 5-1 LQFP48#t%E R~}

b AZ COMMON DIMENSIONS
A (UNITS OF MEASURE=MILLIMETER)
D1 = 10.6185¢C
: SYMBOL [ MIN NOM MAX
HHHHHH — A - — 1.60
- t Al D.05 — 0.15
O f\ 0 A2 1.35 1.40 1.45
o N/ E] A3 0.59 0.64 0.69
T | BTM E-MARK ]:3 b 0.18 — 0.27
o | Z—e1.00x£0.70 0.0 ]::I b1 017 0.20 0.23
o u] K] — R
1 c 0.13 0.18
Eﬂ‘:—‘fo?txgﬁ‘ﬁ o w ]:i T ¢l 0117 | 0127 | 0137
——| 0.10£0.10 DEPTI I, D 8.80 9.00 9.20
T D1 £.90 7.00 7.10
INDEX_@0,800.10 - E 8.80 | 9.00 9.20
E: £l 5.50 7.00 7.10
i N e 0.40 0.50 0.60
o —L [ L 118 H B.14 B.17 8.20
¥ I e =
- S} L 0.50 — 0.70
) L1 DOREF
R1 0.08 - —
A A R2 0.08 — 0.20
5 0.20 - -
9 0 35 7
—
f b o1 11 12° 13
b1 a2 11 17 13
< E = . ~WITH PLATING
N =
o A9 AN —BASE METAL
- i NOTES:
ALL DIMENSIONS REFER T2 JEDEC STAMDARD MSO0Z26 BSC
SECTION A—A DO NOT INCLUDE MOLD FLASH,GATE BURR OR FROTRUSION.
(L1)
LEAD FORM PART
Bl 5-2 LQFP48HIZE g ail @
36 25
N0000000000 2ss
o
T3 o | 24
= 02 L =
— } 03—
— | t e
— | —
] P c—
99 58 —J - —J
— ! —
— ! L
— 05 | 0-5T—|:|
| — e —
I — ‘ | 13
i
uooneoooong
|
6.8 .
1. ReTArZK.
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5

.2 LQFP64
& 5-3 LQFP643f3E R~}

COMMON DIMENSIONS
[ (UNITS OF MEASURE=MILLIMETER)
) SYMBOL | MIN NOM MAX
A = - 1.60
HOAAAHRARARARRAR A s XE
. AZ 1.35 7.40 1.45
= /’D F B A3 058 | 0.64 | 0.69
= \ ") A= b 0.18 0.27
— - - — ol 0.17 0.20 0.23
= BTM E—MARK = c 0.13 - 0.18
E Z2—@1.80=0.70 0.70£0.05 E 1 0.117 0.127 0.137
= S=EE D 11.95 | 12.00 | 12.05
T 10R_E-MARK — D1 9.90 10.00 10.10
g 2-21.80+0.10 0.10£p.05 DEFTH \ E = 1195 12.00 1205
= INDEX_#1.2020.10 | — E 9 0.00 101
= 0.2020.10| DEPTH )\ = ;1 (93:8 1 bD {PFI:JD
[ ~\ =] 4 0.50 0.6
= /% (+) = H 17.09 [ 1103 | 11.17
N/ N L [ 053 | - 0.70
I R M AN & [ C1 1.00REF
CLCELEEECELE L M—" ] 0.15EF
© o e et [0.05@ o = — 35 =
. 0 IEER 12° 3
i = @2 11° 127 13
), ’f @//// S WITH PLATING
" |I|" |I| '|III R HASE METAL
Loy ) SECTION A—A NOTES:
— |\ 1. ALL DIMENSIONS REFER TO JEDEC STANDARD MSO26 BCD
. f DO NOT INCLUDE MOLD FLASH,GATE BURR OR PROTRUSION.
o
(L)
LEAD FORM PART

Bl 5-4 LQFP6ARIRR IR EIN®

1 e
=T =
__4§ o | TEU

Do000naTnaonnp

00
T |
12.8
1. RPsfrhzZk.
68 H RE AR AR AT NSING TECHNOLOGIES INC.
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B 5-5 LQFP100343% R~}

¥

COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)

o ,\3*:%&3” SYMBOL | MIN NOM | MAX
199499ARAAAAARARAAAARAAAAS % = T L2
o Y T e | A2 1.35 1.40 1.45
==l \__/ == = A3 059 | 064 | 083
= | = o b 0.17 - | 027
z BTM E-~MARK Z-@1.8+01 DEF D.140.05— E _[_ b1 017 0.20 0.23
= = = (3 c 0.13 - 0.18
= = = ol 0.12 0.127 | 0.134
1 = E= o D 15.80 | 16.00 | 16.20
Vo = = e D1 13.80 | 14.00 | 14.10
= = = E 15.80 16.00 | 16.20
== = (= Ei 13.00 | 14.00 | 14.10
z TOP E—MARK 2-21.8+01 DEP 01+0.05 1 E E -] 0.40 .50 0.60
=d| _ _INDEX 1.2+0.1 DEP 0.240.1 Il, Ee E L 0.45 0.60 0.75
== "/ E= = L1 1.00REF
= &)/ (') = E L2 0.2585¢C _
- _ a R1 0.08 - .
IEGEBEEEEEEEERRE GGG = 2 008 | - 0.20
el -{@Jo08 A A S O — —
81 0 - -
07 1 12| 1%
7 B3 11° 12° 13
NOTES:
ALL DIMENSIONS REFER TO JEDEC STANDARD
BASE METAL WITH PLATING MS—026 BED DO NOT INCLUDE MOLD FLASH
]E | | —— OR PROTRUSIONS.
- / N
SECTION A—A
B 5-6 LQFP100& 3124 2™
S 51,
1.55
100000000000guon0oooopo0 s
176= 4Hk 50
 — —
— 0.2 —
 — | —
— [ —
 — —
 — —/
 — —
 — —
 — —
 — —
169 123 == =
 — I —/
— V=
 — —/
 — —
 — —/
 — —
 — —
 — —
 — —/
5
1100 T =26
1 25
13.8 ‘
16.9

1. RSFRAAZAK.
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5.4 2 ENUiBH

Bl 5-7 LQFP48/LQFP64/LQFP100 £ EN}iEA

Nation - Loeo

N32XXXX < Product series
XXXX

XAXXXXXXX
®

‘T

Specific number

A

Batch number

A

Pinl ———MCU version number
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B 6-1 N32G451 & FiT A E BER

N 32 G 4 51 C C L 7

Company
Abbreviation
Nsingtech
MCU Bit Width
32bit
Types of Product
General Purpose Temperature Range
MCU Core 7 :-40C~105<C
4 = ARM Cortex-M4
Package Type
Product Series ackage yp
x1 = Value type L=LQFP
Number of Pins Flash Size
_ : B = 128K Flash
g - 2181 mz C = 256K Flash
V; 100 Pins E = 512K Flash
£ 6-1 N32GASLRFNT HABE L
RSO B HERT ok 0 SPQ® 1B
N32G451CBL7 LQFP48 mm*7mm e 250 -40°C ~105C
N32G451CCL7 LQFP48 7mm*7mm Feft 250 -40°C ~105C
N32G451CEL7 LQFP48 mm*7mm ot 250 -40°C ~105C
N32G451RBL7 LQFP64 10mm*10mm ot 160 -40°C ~105C
N32G451RCL7 LQFP64 10mm*10mm e 160 -40°C ~105C
N32G451REL7 LQFP64 10mm*10mm ot 160 -40°C ~105C
N32G451VCL7 LQFP100 14mm*14mm ot 90 -40°C ~105C
N32G451VEL7 LQFP100 14mm*14mm ot 90 -40°C ~105C
1. BOFvEAETIGME B OLIE B F 0.
2. b pEERIASE, WA HATER, HKREREAR.
3. m/MURHE.
71 H RE AR AR AT NSING TECHNOLOGIES INC.
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H 3

TEN

2023.5.29

V1.0.0

RS

2024.11.18

V1.1.0

&0 3.2 TATTEREN ADC it i R bf i 5

5955 R A4
B 6 F T
M i 24 0 5

2025.06.05

V120

&4 2.10 F 15 standby #E [ F5 IR , RTC e i =5 - A M i standby
X, standby 5 H & TR iR
Bk 3.2 =T, 51 e X hnvE R

BME 2-2

2026.03.17

V2.5.0

&g 4351 =R,
SYSCLK

1B 15 T BURFAE A (1 F3 Dy B IR 1 ek i &

Bk 4-21

V] A7 A fifs 2 1) U5 I N 1) 55 455 S 391 4 T
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[H BRI AR AT CRARE REAR™) X SCRIA L8 B il th e N RIS E ik, 22400
St S H A AR S T B, SOR S P R [ IR B dh CRAR™ ™) AR A .

[ REAREII AR T LHBL FAER A AT RN B T 5 25| 58 =05 4 FR Bk
i (AT BUREIX 2 H 1.

[ R AR R BE A5, ITIE 955, Bt RSB, A SATE A 3 AAE T B SERT
FEk A% | R AR AR SRS ) B TR AR

I B AR5 Fy S B HERA AT 5 A BER, (ERIME DI, FFANEE [ R BRI e SR AR PR AT ] FEE AR PH 54T
A SRS A5 SR DA S A ™ i, A A S AT S B R AR IR L D R A e A, [ IR ER
ANKIAE AT RS FH s SCRS BlAS 7 b T 7 A AR AT e L TRV b Rplk. T MR AT A 45 3 5 SRR A T
.

] B AR 7 i 78 R G BB 2% v (14 L 28 R B AR AR e s ORAIE 0P AR S E HL R AR 4 A AN 2 B
PERGEOL T, ARSI AN 05T NS sy EI 10k, WSROy A 2 i
AZEEHEFEEART: SAARFARBE . R FaeEfias. Tl s, raRf 2 ekE
DL KA 15 18 SCRF B RF 2L i (1 FH

FITA AN 22 e Aol P F JRURSE I P A5 PN AR, TR A PR A8 [ RSB AR i R A 2 4 i T - B8O U
SCAFSRAYS R AR T BRSBTS R A

XF T ESCRE AT S AR TR BRORZARIE, B EARR @M. Fee g M AR B RAE 5T
£, B RER TR oV E A 3EAT e ot .

REWFHVFR], AEAT ANAG DR B R SO i A BB o AT AR . B, B0 Paefifedk.

www.nsingtech.com

73 H EHEARBAER AR NSING TECHNOLOGIES INC.

Mtk PRI R LU X AL X R % 1095 [ BA K E
Hii%: +86-755-86309900 15 H: +86-755-86169100
4k https:/iwww.nsingtech.com HR%i: 518057



	1 产品简介
	1.1 器件一览

	2 功能简介
	2.1 处理器内核
	2.2 存储器
	2.2.1 嵌入式闪存存储器
	2.2.2 嵌入式SRAM
	2.2.3 嵌套的向量式中断控制器(NVIC)

	2.3 外部中断/事件控制器(EXTI)
	2.4 时钟系统
	2.5 启动模式
	2.6 供电方案
	2.7 复位
	2.8 可编程电压监测器
	2.9 电压调压器
	2.10 低功耗模式
	2.11 直接存储器存取(DMA)
	2.12 实时时钟(RTC)
	2.13 定时器和看门狗
	2.13.1 基本定时器(TIM6和TIM7)
	2.13.2 通用定时器(TIMx)
	2.13.3 高级控制定时器(TIM1和TIM8)
	2.13.4 系统时基定时器(Systick)
	2.13.5 看门狗定时器(WDG)

	2.14 I2C总线接口
	2.15 通用同步/异步收发器(USART)
	2.16 串行外设接口(SPI)
	2.17 串行音频接口(I2S)
	2.18 安全数字输入输出接口(SDIO)
	2.19 控制器区域网络(CAN)
	2.20 通用串行总线(USB)
	2.21 通用输入输出接口(GPIO)
	2.22 模拟/数字转换器(ADC)
	2.23 数字/模拟转换器(DAC)
	2.24 温度传感器(TS)
	2.25 循环冗余校验计算单元(CRC)
	2.26 算法硬件加速引擎(SAC)
	2.27 唯一设备序列号(UID)
	2.28 串行单线JTAG调试口(SWJ-DP)

	3 引脚定义和描述
	3.1 封装示意图
	3.1.1 LQFP48
	3.1.2 LQFP64
	3.1.3 LQFP100

	3.2 引脚复用定义

	4 电气特性
	4.1 测试条件
	4.1.1 最小和最大数值
	4.1.2 典型数值
	4.1.3 典型曲线
	4.1.4 负载电容
	4.1.5 引脚输入电压
	4.1.6 供电方案
	4.1.7 电流消耗测量

	4.2 绝对最大额定值
	4.3 工作条件
	4.3.1 通用工作条件
	4.3.2 上电和掉电时的工作条件
	4.3.3 内嵌复位和电源控制模块特性
	4.3.4 内置的参考电压
	4.3.5 供电电流特性
	4.3.5.1 最大电流消耗
	4.3.5.2 典型的电流消耗
	4.3.5.3 低功耗模式电流消耗

	4.3.6 外部时钟源特性
	4.3.6.1 外部高速时钟源（HSE）
	4.3.6.2 外部低速时钟源（LSE）

	4.3.7 内部时钟源特性
	4.3.7.1 高速内部(HSI)RC振荡器
	4.3.7.2 低速内部(LSI)RC振荡器

	4.3.8 从低功耗模式唤醒的时间
	4.3.9 PLL特性
	4.3.10 FLASH存储器特性
	4.3.11 绝对最大值(电气敏感性)
	4.3.12 I/O端口特性
	4.3.13 NRST引脚特性
	4.3.14 TIM定时器特性
	4.3.15 I2C接口特性
	4.3.16 SPI/I2S接口特性
	4.3.17 SD/SDIO主机接口特性
	4.3.18 USB特性
	4.3.19 控制器局域网络(CAN)接口特性
	4.3.20 12位模数转换器(ADC)电气参数
	4.3.21 12位数模转换器(DAC)电气参数
	4.3.22 温度传感器(TS)特性


	5 封装尺寸
	5.1 LQFP48
	5.2 LQFP64
	5.3 LQFP100
	5.4 丝印说明

	6 订购信息
	7 版本历史
	8 声明

