ay

V%) EIREAK

www.nhsingtech.com

N32H482xE/xG BAEF M

N32H482 R 51K 32 bit ARM Cortex-MAFA#%, & LAELEM240MHz, THFFERIBHENDSPHH
4, B EIES512KB#R AKX Flash, 192KB SRAM (f#%32KB CCM SRAM) + 4KB Backup
SRAM, R4/ 12bit 4.7Msps ADC. 2/M12bit DAC, £ FRUSB FS Device. USB HS DualRole.
U(S)ART. I2C. SPI. CAN-FD&EEH T, XfFSDIO. FEMC. xSPIEEFMEN, IFFI2SH
WD, XFHENRHECE. BHENSS. A, KIFEER 3%, AEREEREAN®E
5%, XH¥AES/TDES. SHA. SM3. SM4. MD5E 3, X TRNGEMEN kAL, i
CRC16/32

REERFIE

® HixCPU
— 32 fiz. ARM Cortex-M4F W%+ FPU, B MR Iefirikda &, CHF DSP 454 F1 MPU
— MHE 8KB 154 Cache £&47, (FF Flash JIIE B ICHATIET 0 S51F
— H¢rE4i 240MHz, 300DMIPS
o InEFHR
— 512KB Jv N Flash(eFlash), ZHFINEAFAE 7 XA KBIERY, 1 JTIRESIRE, 10 FEARREF
— 512KB sFlash ({X N32H482VGL7 32 #f) , 10 TR EIREL, 20 FHHE R 1
— 160KB i /il SRAM, ZFFAHHIK
— 32KB CCM SRAM, L HERIANIE SRAM, AIACE vy CCM SRAM, 3 Kf ECC
— 4KB Backup SRAM, 37¥F ECC, WJ7F Standby {4
o IiFE
— Run #x: 45mA @240MHz (4MESEH], 3.3V@25°C)
— Stop0 #E: SRAM Tk, P arfEasfaff, RTCRun
— Standby #30: 6uA HLAU(E, Backup SRAM fREF, Fra & ZFfEa0RTF, TIik RTC fdiRe, 10 fR¥F
— VBAT #i7: 4uA $L78Y{E, Backup SRAM {R¥F, FTA &3 (3 fR¥E, Wik RTC {fife
® [ep
— 4MHz~32MHz #Mal v s A
— 32.768KHz 4N % ik
— WEZ/ N PLL
— SCRF 2 BRI ER R, T ST B R A A e
— WEBEE RC 8MHz , -1.5%~+2%4 1% (4R i D
— WEBKIE RC 32KHz, +/-10%F&/E (AR D
o Hfr
— SRR LA AN S AL
— ZFETIEAL
— SCRFAT YRR R A
® B K 118 GPIOs
o EFEEA
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— 1/~ USBFS Device #zI1, W& PHY, SCRETGAAAEA
— 1/~ USB HS DualRole #: 1, W& PHY
— 6N SPHEEM, 2128, CRPRIAETHER, 5 SPI EHEN
— 44> USART 2 0/4 A~ UART #1, %#51507816. IrDA. LIN, USART3/UART5/UARTS ] TX/RX 7] 4455 e
4
— 4N 12CH:H, HFEEIS 1 MHz, EMBERATEC, AU SCREXUH L R
— 27> CAN-FD S 2L, 7T L4 5| Rk
[} e sy Xk )
— 44~ 12hit 4.7Msps ADC, 3CHF 12bit. 10bit. 8bit. 6bit SRAFAEE, FTLIRE{FIE AL S 16bit, %7~ ADC ik 16 87N
BRI OIEE, 3 AP TR AR O, SRR AR UR 2 4
— 2412 bit DAC, A~ DAC SCHREXT S F A — Ay EE RO F Ah— AN BIE, SRFEE SR IMsps, SCHFH Buffer 1
ANy Buffer frth, FTRASCREXS vt X5 AMrHH  [R)EE X P X oMy
— IR
AR Y RED
— 14> xSPI 1, SCRF 1/2/4/8 fidid v FEvT G E, WA T4 SRAM. PSRAM # Flash, SCHF XIP
— 14> FEMC( Flexible External Memory Controller) #%1, 8/16 {o ¥#s 5% B AT BC B, X #F SRAM. PSRAM. NOR Flash.
NAND Flash
— 1/>SDIO #£H, 3#F SD/SDIO/MMC #% =X,
BB L% ] P B2 B BB AR b 2% Cordic
BB EEINES FMAC, 308 FIR. IR JBK
2 NEE DMA #2688, SAMEHI SR 8 @i, BEIFEHHE K& B fiE S AT
RTC SERf I8, XRFEELES, MMEM, AHMERE, STRASMETR SR
SE RS THEA
— 37> 16bit U RTHEES, SCRFRINER, TN, RIS SEDIRE, mom it A 4.16ns; AT 2HE 6
ANBSTREE, Hh 4 AMEE SRR 4 X5 A PWM i
— 10/ 16 {3 2 i) 35(GTIM1~10):
® GTIM1~7, fREEHIFEIE 5.56ns, FANEMN ALk 4 NMMSLIEE, FMEESFMAME. L. PWMm
7B FUR B A S
® GTIM8~10, ftif&hilkErE 4.16ns, RN E I 22 0k 4 AMNIEE, AEAEE SR IIE. f Ltk
PWM £ AT B ik it SGEIE 1 SRRt M e, SRR R
— 2 32bit FEAE B TR
— 27> 16bit {RINFEEN &, FI7E Stop0. Standby 0~ TAE
— 1x 24bit SysTick. 1x 14bit % & JI(WWDG). 1x 12bit #37F [15I( IWDG)
iz A
— 37 SWDNTAG 7E4 ik 0
— ¥ USB. UART Bootloader
e
— Flash {6 i, £ M0 XAER (SMPU)
— XFESHRF (WRP) , ZFERY (RDP) 52t (LO/LL/L2)
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— WERMRE RS %, Rk AES/TDES. SHA. SM3. SM4. MD5 ik

— TRNG HEBEHIEUR £ 4%, CRC16/32 B85

— MRFRAERD, BFINE TR, TR SO R AR B R R

— ZHEBE AR
® 96 fi UID fa 128 £ UCID
o TIE%H

— LAEREIEH: 1.8V~3.6V
TAEREEH: -40°C~105°C

— ESD: #KV (HBM %) | #IKV (CDM ###)

— EFT: VDD (+-4KV, A% , 1/0 (+/-2KV, A %)
o HE

— LQFP64(10mm x 10mm)

— LQFP100(14mm x 14mm)
— LQFP144(20mm x 20mm)
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H %X
. c OO 1
B ettt s et 4
(O ey 1771 OO 10
L I 11
y S v |- 71 OO 13
2.1 BEBEZREPIAZ oottt ettt ettt a ettt st nen 13
22 TR oottt 13
R T /NG W ST UR ST 14
222 HRATUSRAM ..ottt ettt 15
223 BRI W EEINVIC) oo 15
B T (0 e B (= I OO O OO 15
A B R G oottt 15
2.5 JEEIIETN ettt 16
O 3 < iy =~ 17
2y B~ ¥ v OO 17
2.8 TTGRAR I BT ZE oottt 17
2K T (10 ¥ Y G v 17
210 BLEETFMEBRITIUDMA) oottt et 18
201 SEBFHTEH(RTC) oottt 18
I D= 1 = R OO 19
2020 FEARTEITER(BTIMIN2) oot 19
2122 GBI BR(GTIMLNT) oot 20
2,123 EFERTER(GTIMSB10) oottt bbb 20
2124 TETEITBRATIML~NE) oottt ettt sttt 21
2125 ARIHFEIEIT BE(LPTIML~2) oottt 21
2126 RGIFIETEIT BE(SYSUCK) coovvviceiees ettt ettt 22
2127 BT THIERTEEWDG) .ottt ettt n et 22
2 S 00 8 2 2 I OO 23
214 HFHEE FIUUR BE(USART) oottt sttt 23
2,15 HAE R R AT AR BB B SR (FDCAN) ..ottt 24
216 EFATAMEIE TN B AL (SPUI2S) oottt 25
207 ZEREATHAMEIETT CXSPL) oottt ettt 26
218 RIFEMIIMFAEREIERIES (FEMOC) oottt 26
219 SDIOBETT ottt 27
220 B AT B A TT(USB_FS_DEVICE) ..ot 28
221 B AT B T (USB_HS _DUALROLE) ....ocvuvecveieciesee e 28
222 VEBEETIIIITERS (FMAC) oottt sttt s et 29
223 CORDICAEFEZE (CORDIC) oo ee e ee e ee e 29
R L kN TR e - L (C]=] 1@ ) IO 30
225 FEIUELTEEBLIL(ADC) cooooceoeeeeeeeseeee et 30
226 BUFAEIUFEHL(DAC) ..o ee ettt 32
R B 57 YIS S o i - ot (01 ) IO 32
228 REVERI NI GIEE(SAC) oo see et n et en s 33
229 HE BT TS (UID) oottt 33
230 AT HLRITAGIIIR I (SWI-DP) oottt 33
3 BIBIRESURIHEIR ..ot 34
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3.1 B R TR T T oottt ettt ettt ettt ettt ettt e At et et et ettt et ettt ettt a ettt et e e enanas 34
31T LQFPBA ..ottt ettt ettt ettt ettt ettt ee ettt ettt ee et n e eniens 34
3.1.2 0 LQFPLOD. ..ottt e et e et e et eeee et ee et et e e e et e e s et ee et et ee et e ee et e et ee et et ee e et en e e eniens 35
313 LQFPLAA oottt ettt ettt ettt ettt ettt ettt ettt eniens 36
3.2 LT Z FH S L oottt ettt ettt ettt ettt e ettt ettt ettt ettt ettt ettt n ettt 37
N ¥ = TS 54
4.1 D B AL ettt ettt ettt ettt ettt ettt ettt ettt ettt et et e et ettt en et eneerans 54
AT BRI I R oottt ettt ettt ettt ettt et et et et ettt e ettt e et ettt ettt ettt ettt n et 54
Q1.2 HETEBIEL oottt ettt e ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt 54

A 1.3 BB R oo ettt ettt ettt ettt ettt ettt ettt et e 54
AL B B B oottt ettt ettt ettt ettt ettt ettt ettt 54
A1.5 B A EEIE oottt e ettt ettt ettt ettt et ettt ettt e ettt et ettt ettt ettt ettt er e 54
A6 A T 2 e ettt ettt ettt ettt ettt 56

0 B == T =2 =< T TSP PE OO 57
4.2 U T B R BT TE AL vttt ettt ettt ettt e e e e e ettt ettt ettt et ettt ettt ee ettt e et ettt ettt en et et enaetans 57
4.3 B 2B ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt en ettt arans 58
e T T 0 == R =< TP TP 58
432 I I IR A E oottt 58
433 IR A B R IE oottt et e et ettt ettt 58
B34 B B L HL R oottt ettt ettt ettt ettt ettt 59
B35 B B T oottt ettt ettt ettt ettt ettt e 60
B30 AR I e oot ettt ettt ettt ettt ettt ettt n et n et er e 64
e B A v 42 TP RT PR PTRTTT 67
438  MAKIIFERE T AT TH] ..ottt ettt n et e et etee e et en e et s et es s et es e e eneneeeen e 68
B30 P E oo ettt ettt ettt ettt en ettt et n et 68
B30 EFLASHI R B e oottt ettt ettt ettt ettt ettt et 69
A3 01 SFLASHIE I B TE oottt ettt ettt et e et e et e et ettt r et er et 70
4312 LR RAE(FTIBUBETE) oottt 71
A303 OB VT oottt ettt ettt ettt et et n ettt e et e et en ettt ettt ren et 71
A3 14 NRST G B TE oottt et ettt et e et n et e e et et et et e e et e e s et et e s st es s et es e e en et en e 75
A.3.15  TIM B B e oottt ettt ettt ettt ettt 76
T F S = A = LT TP TSSOSO 77
N L A 0% 2T L TP 77
A3.08 P IS LU E oottt ettt ettt ettt ettt et et ettt e et ettt ettt ettt ettt n et 79
A319  XSPEEEIE oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt 82
320 FEMOCEFEE oottt ettt ettt ettt et e ettt ettt ettt ettt ettt ettt ettt ettt et 84
4321 USB_FS _DEVICERFME ... oottt 9
4322 USB_HS DUAIROIEHFNE «....oovoveeeeeee ettt 98
4323 FEHIRRIRHE IS (CANYIE LTEFTE oo 98
e B D [0 F - A L= i TP 98
4325 120 EEE AR (ADC) LB oot 99
4326 1207 BUBE A FEDAC)HL B oot 102
4327 A AR (TSYEFIE oo 103

T = -3 2l OO 104
5.1 LQFPBA ...ttt ettt e et et ettt et ettt 104
5.2 LLQFPLO0 ...t e e e s e e e e et e et e e et e e et et et et e e et et e et n et n st reneens 105
53 LQFPLAL ..ottt ettt ettt ettt ettt n et 106
LR~ = X = SRRSO 107
T AT E B oot ettt ettt ettt ettt ettt er et 108
7.1 BIEZAFHIL et ettt et e ettt ettt ee e et et ettt ettt ee et 108
72 A R L =0 OSSPSR 108
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8 RZRTTE oot 109

9 T B ettt ettt et et et e et et et et et et et et ettt et ettt ea ettt et et e et ea et et et ete et ea et et e aete et eaenatanas 110
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RHEZF

2 1oL NB2HAB2 ZR B I B oottt e ettt ettt et et e et et e e et et et e et en ettt et en e 11
BB 2oL B I B T T B I oo ettt ettt ettt ettt ettt et e ettt ee e 19
ZZ 3L B THIIE oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt 37
B AL HE R R oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt en et 57
BB A2 T E oottt ettt ettt ettt ettt ettt et ettt et ettt ettt ettt ettt en et 57
BB A3 R I E oottt ettt ettt ettt ettt ettt ettt ettt ettt et ettt et et er e 58
B A B ) T E B oottt ettt ettt ettt ettt ettt ettt ettt ettt n et en et 58
B A5 B I LI B T E G oottt ettt ettt 58
F 4-6 PR AT T LT AR BTV .ottt ettt n s 58
ZE AT T BB IR oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt 60
F 4-8 i TN R KL AE,  HE A A P S TN IZ AT oo 60
C I I 31y vl NN o N =< < T =TT 61
F 4-10 LA HUE R R A BB R K EIR T FED oottt 61
3. 411 NI HUE R R A R K BT T EED oot 61
BB 02 A L TG oottt ettt ettt ettt ettt ettt ettt ettt e ettt ettt ettt ettt te ettt et ettt eens 62
2B A1 B T I B oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt n et 65
B2 -0 B I T T I B T oottt ettt ettt ettt e ettt 65
2 A-15 HSE 4~32MHZIR T B TEDD oottt ettt ettt ee ettt et en e 66
F 4-16 LSETRIG 22 EFE (FLSET32.TBBKHZ)W) ..ottt ettt sttt 67
BT AT HSI R T B E D@ oo oottt ettt ettt ettt et et ettt et et ee ettt ee e 68
FE A-L8 LSIHR T A MED oottt ettt ettt ettt ettt ettt e et en et en et 68
2 4-19 MRINFEREIRBIMRIEINT T ..ottt e e e et e s e etes e et ee e esen et eses e e es e eees s et eneeesereeeas 68
B A 20 P LA E oottt ettt ettt ettt ettt ettt ee et en et 69
B2 -2 SHRT P LA oottt ettt ettt et ettt e s e et et ettt e e et et et et et et e et et et ee e et e et et enen e 69
B A2 B L A SH T B e oottt ettt ettt ettt ettt er et n ettt en et 69
F 4-23 EFLASHAENE 28 75 A AIEE AT PR ©oooeeeeeeeeeeeee ettt 70
R 25 S LASHAE S (D ATA) B oottt et et et e e e e e et et et et ee e s ee et et esee e eenenenens 70
F64-26 SFLASHIEME 28 (DATA) Z5 A A BT AR TE IR oottt ee et st eer s en e 70
G A-2A ESDAART IR AR «voeeeeeeeeeeee e et e ettt et ettt ettt ettt ettt ettt e ettt ettt r et en et eren et en et 71
B A 2D EMISIENE oottt ettt ettt ettt ettt n ettt er et 71
R 28 B S oottt ettt ettt ettt ettt ettt ettt ettt ettt eens 71
B AT OB S T oottt ettt ettt et e ettt ettt ettt et et ettt ettt et er et 72
B A28 TOURBIAE TTZRW oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt 72
B 820 T L TE D) oottt ettt ettt ettt ettt ettt ettt ettt e ettt 73
C e OB NG LR tab i 2L TR 73
BB BBl N R ST G T oottt ettt ettt ettt ettt a et e e et et ettt et et et ettt ettt ettt ettt ettt ee e eeeens 75
ZZ 232 ATIMLI2IBAFPED Lottt ettt ettt ettt a st et ettt e e e et et et ettt e et e e et et et e e e et et et et et et e eeeeeas 76
B2 A-B3 GTIMLUI2IBIAISIBITEETED ..ottt ettt ettt ettt e e et e e et ettt a et e st et et e et et et et et et e eeeeeeeens 76
T2 4234 GTIMBIO LOBFTED Lottt ettt et et ettt et et et et et et ettt aee et et et ettt e e et e s et et et e e e e ee et et et et ee e eeeeeeeens 76
2 235 LPTIMLI2ZEEYED oottt ettt ettt ettt ettt a et e et ettt e e e e et et et et et e e et e s et et et e eaee et et et et eeee e eeeeeeeens 77
F 4-36 IWDG et KA/ BUZALIF ] (LS =32 KHZ) oo 77
F 4-37 WWDGH KA /N B AT ] (PCLKL = 120MHZ) ..o 77
TR -B8 12CTE T oottt ettt ettt et ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ee e 78
ZZ B39 SPILEETED oottt ettt ettt ettt ettt ettt ettt ettt ettt e ettt er et 79
ZE BB IZSEETED oottt ettt ettt ettt ettt e ettt ettt e ettt er et 81
2 4B XSSP IZE SDREE T T IR oottt ettt ettt et et ee e et ee e e e et e et en et ee et s et en e et 82
E A8 XOPIZE DD RAE T T I oottt ettt ettt ettt et ee et et et en et ee e ee s et en et 83
o 443 XOPIZE RX D S T T I <ottt ettt ettt ettt e ettt et ee e et e e ettt ee e ee s et en e eeter e 83
% 4-44 5L AR R E FISRAM/PSRAM/NORIEZEEVEIT W@ oot 85
% 4-45 B IAERZE FHIISRAMPSRAMINOR G EEVEIT M@ oottt 86
% 4-46 5 BT FHIIPSRAM/NORIZIEVEIT W@ oottt ettt e e en e 87
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K] 4-14 SPIFF B — MABEIRFTCLIKPHAZLIO ..ottt ee e ee et s et en e een s e en s e en e 80
B 4-15 SPHFFFFE ] — IR oottt ettt e et ee et et e et etee et e et e et en et en e 80
B 4-16 12S PAFE IR 75 B KT TR )W 1ottt ettt 81
B 4-17 12S R TR B KT T W <ottt 82
BE] 4-18 XS PITE SDRAE TR TR I o oottt e e e ettt et e et e e e e e et et et et e e e e esee et et et e e e e eneseseneneeneereens 82
BE] 4-19 XSPIZE D DRI I T I oottt ettt ettt et et et et e e e e e s e e ee et et e e e e e s et esen s e e eneeas 83
] 4-20 XSPIZERX DS IR TR I oottt e ettt ettt e e et et et et en et e e e e e et et et e e e e en et eeeneneneneeneens 84
Kl 4-21 PR R Z 5 FHEFISRAM/PSRAM/NORIEFEEVEILTE ..o 85
Kl 4-22 PR E FHEFISRAM/PSRAM/NOR G EEVEIETE ..o 86
K] 4-23 525 B HIPSRAM/NORIEZEETEIIE oottt 87
K 4-24 535 B HIPSRAMINORGHEEEIIE ..ottt 88
4-25 [ AE R 2R B FINORIPSRAMIZIT T oottt oottt ettt ee ettt ettt et et eten e e s e et s et en e et eneeees e 89
4-26 A AE T FHPSRAMIE T T oottt ettt eee et s et e e se e eee s een s e n e s eneenines 90
4-27 [ S FINORIPSRAMIEZIT ..ottt ettt eee et ees e ee s n e s eee e s e s eeneenanes 91
4-28 (A3 L FHPSRAMEB I JF oottt et e ee ettt ettt ettt e et et et et ettt a e e e s et et ettt e e esee et et et et e e e es e s et et e eeaeee 93
B 4-29 N AN D B T E T T oottt ettt ettt ettt ettt et ettt et ettt ettt a et et et et et e e e enee et et e eeeeen 94
B 4-30 N AN D B B A E T T oot ettt ettt ettt et ettt ettt ettt a et et et et et e e en e et et e eeneen 95
] 4-31 NANDYZ ] 28 7E T8 FAEME 23 T I IEAEIETE oottt ettt ettt ettt ettt re e 95
B 4-32 NAND 1] 24 7E 8 A A T T B R VR T oottt e et e et ee e eene e eenes 96
] 4-33 USBI JF: BHRAZ 5 ETFRI T BRI TAITE S oo ettt e et e et e e s e e et ne e s eseneon 97
BE 4-34 SDIOTETTEAE TR, 1o vevoeeeee ettt ettt ettt et ettt a s e et et et et st et eee et et et et et st e et et et et et et a et et et ettt ettt ee e 99
I L DT N K VTR 99
T N D 10 - = L TP 101
] 4-37 A§E I ADCHLI IRITEBEIE] .ottt e et ettt et e et et ee e et ee e ee e eee e e e et en e e eneenneenees 102
P 51 LQFPBAET L FUSE Lottt ettt 104
P 5-2 LQFPBAEF BEIE AT T UM oottt ettt 104
P 5-3 LQFPLO0ETZE TS oottt sttt 105
P 5-4 LQFPLOOETZE I AL T I oottt sttt 105
B 55 LQFPLAAETE NS Lottt sttt n et 106
] 5-6 LQFPLAAFS AT TN .ottt 106
BE] B-1 ZZ TR B oottt e ettt ettt ettt e et et et ettt a ettt ettt et et et et ettt et et et et et et e et et eren e 107
B 7-1 NB2HA82 Z H1TT Bt R B JE BEITI oottt ettt ettt ettt ettt ettt e s et et et e et ee et eten e ees s e eneeenees 108
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1 FEREN

N32H482 £ 51| itz il 2 7= i K F 321 ARM Cortex®-MAF A%, 3 47 Bk BV UIs HAIDSPHE 4, B LAE
FA240MHz, £k Eik512KBHk A R Flash, 192KB SRAM(f1#532KB CCM SRAM) + 4KB Backup SRAM,
£E 41 12bit 4.7Msps ADC. 21~12bit DAC, 4EUSB FS Device. USB HS DualRole. U(S)ART. I2C. SPI.
CAN-FDZFE E#:, Z#FSDIO. FEMC. xSPIE At O, SCRFI2SE ML, XFFZ2 AN mPue i ay. @
FHER 2% FEACE I 3% RIhFE e 8%, N B S0 A Nk 51 28, SCRFAES/TDES. SHA. SM3. SM4.
MD557%, CRFTRNGEMNE R A4, X FFCRC16/32.

N32H482 2 51| 7= i il #85€ TAE T-40 CE+105THIMLEVEE, L HEL8VEI.6V, it FIhiEsi.,
1125 H TIiZ R0 S iR RAHE I
1-1 N32H482 ZFIHEE]

] TS oooooo oo |
| TPIU :
|
I SWATAG |
ICode | |
< IS
Flash < ™|  Cortex-M4FP :
B _ . DCode ! | Fmax:240MHz 1
EFC < » < = c
- SBus__| ETMITM e
[Cicache | < - :
: NVIC !
SRAM1 : FPU :
| ]
SRAM2 | Dsp |
e -
N
SRAM3 |, bowma
(CCM SRAM) S |« » DMAL
o
N
o DMA
FEMC % | e}y | DMA2
XSPI 2
X —
USBHS = BKP SARM
S
- CORDIC
p
o A FMAC
% ol H
>
B
< > RCC
GPIOA/B/CIDIEIFIGIH | e
SDIO
A L
Hlg <
ADCL/2/3/4 | — Hle > < -
3
A ATIM1
SAC >
H
L > ATIM2
a
> » 2 ATIM3
> IWDG
< PWR RTC
AFIO
N
T GTIML/2/3/
EXTI s asi6i7
o N
] I
USART1/4 é LPTIM1/2 g 12C1/2/3/4
[ee)
—
SPI4/5/6 = ’ GT'MB/g/ml 5% USART2/3
~ BTIM1&2 s
SPIL g UART5/8
—
UARTS6/7 DAC1/2 § SPI2/1252
L SPI3/1253
USB2.0FS
CANFD1/2
UCDR
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1.1 844 —%

% 1-1 N32H482 25 B IR E

T Litees N32H482REL7 N32H482VEL7 N32H482VGL7 N32H482ZEL7
TAEME 1.8~3.6V/-40~105°C
CPU #ii# ARM Cortex-M4F @240MHz, 300DMIPS
eFlash & (KB) @ 512 512 512 512
sFlash & (KB) © - - 512 -
General SRAM 160
TOth'KSBFiAM CCM SRAM® 32
Backup SRAM 4
ATIM 3*16bit
GTIM 7*16bit
3*16hit®
BTIM 2*32bit
SE I 4% LPTIM 2*16bit
SysTick timer 1
WWDG 1*14bit
IWDG 1*12bit
RTC Yes
SPI/12S 52 6/2
12C
USART
T TH UART
USB FS Device Yes
USB HS DualRole Yes
FDCAN 2
XSPI Yes
Y e FEMC No Yes® Yes
SDIO Yes
GPIO 54 85 118
WKUP Pins 4 5 5
DMA 2
Number of channels 16Channel
12bit ADC 4 4 4
Number of channels 26Channel 42Channel 51Channel
12bit DAC 2
Number of channels 2 External
AP B DES/3DES. AES. SHA1/SHA224/SHA256. SM3. SM4. MD5. CRC16/CRC32
TRNG Yes
Cordic Yes
FMAC Yes
ZAARY BERY (ROPIWRP)  fEEINE . o XRY . L4530
S LQFP64 LQFP100 LQFP144

i

1. CCMSRAM | HERIASEIEF SRAM, A LIECE A CCM SRAM

2. eFlash: # A=\ Flash

11
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3. SFLASH: SIP Flash, XSPI #0143, 1Y N32H482VGL7 £, sFLASH 5 MCU &R LRI T:

a)
b)
c)
d)
€)
f)

SFLASH
SFLASH
SFLASH
SFLASH
SFLASH
SFLASH

1) CS#iZEdE MCU ffJ PFO(XSPI_NSS1);

) CLK %4z MCU ff] PG13(XSPI_CLK);

) DI/100 %+ MCU ) PF2(XSPI_I00);

i) DO/IOL ¥EH2 MCU 1) PF3(XSPI_lO1);

) WP#ZEH: MCU 1) PF4(XSPI_102);

ff) HOLD#i%:# MCU T[] PF5(XSPI_103);

4. SCHRPRZE, JEIE 1 SR EANEIE S
5. USCRpHubE SRR M2 R

12
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2 IheefEifr
2.1 b PSS %

N32H482 R 5| 4E il ARM Cortex™-MAFANEE 25, T HRHF mis BEALEH. 0 (FPU) « DSPAIFEAT U EFE 4, Hefit
300DMIPSHIIL S MERE . B H i 2S5 AL FERE /) 5 Cortex-M R FI AL BLES AR Th AL, A ARAAD 2 T FH i)
LA, DA A2 7F B RS 5 A HR & e 1 BL5 T A H 5.

ARM Cortex™-M4F 32{27## il 15 & SR AL BE 28 HA L5 AR 2%

22 FF kR

N32H482 R H| #s -l S iR NN ZE TNAE (Flash) f7fifds . #RAZUSRAM, T B A A7 fi 25 bk e i 1
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0xE010_0000 - OXFFFF_FFFF

Reserved

0xEOQOF_F000 - OxEOOF_FFFF

ROM Table

0xE004_2000 - OxEOOF_EFFF

External PPB

0xE004_1000 - OXE004_1FFF

ETM

Vendor Specific 511MB

0xE004_0000 - 0xE004_OFFF

TPIU

Private Peripheral - External 768KB

O0XE000_FO00 - OXEO03_FFFF

Reserved

Private Peripheral - Internal 256KB

0xE000_E000 - 0xE000_EFFF|

NVIC

0xE000_3000 - OxEO00_DFFF

Reserved

0xE000_2000 - OxE000_2FFF

FPB

0XE000_1000 - 0XE000_1FFF

DWT

0xE000_0000 - 0xE000_OFFF

IT™

0xA000_3000 - OXDFFF_FFFF

Reserved

0XAQ00_2000 - 0xAO00_2FFF

FEMC Register

0xA000_1000 - 0xA000_1FFF|

XSPI Register

0xA000_0000 - 0xA000_OFFF|

Reserved

0x9000_0000 - OX9FFF_FFFF

XSPI Bank

Extended register 1GB

0xB000_0000 - OX8FFF_FFFF

FEMC Bank3 NAND2

0x7000_0000 - OX7FFF_FFFF

FEMC Bank2 NAND1

0x6C00_0000 - OX6FFF_FFFF

FEMC Bank1 NOR/PSRAM4

0x6800_0000 - OX6BFF_FFFF

FEMC Bank1 NOR/PSRAM3

0X6400_0000 - OXG7FF_FFFF

FEMC Bank1 NOR/PSRAM2

0x6000_0000 - Ox63FF_FFFF

FEMC Bank1 NOR/PSRAM1

0x4400_0000 - Ox5FFF_FFFF

Reserved

0x42C2_0000 - OX43FF_FFFF
0x4200_0000 - 0x42C1_FFFF

Reserved (bit-band Alias)
Peripheral Alias(bit-band Alias)

0x4010_0000 - Ox41FF_FFFF

Reserved

0x4006_1000 - 0x400F_FFFF
0x4000_0000 - 0x4006_OFFF

Reserved(bit-band Region)
AHB/APB1/APB2(bit-band Region)

Extended Device 1GB

0x2400_0000 - OX3FFF_FFFF

Reserved

0x2260_0000 - Ox23FF_FFFF

Reserved(bit-band Alias)

0x2200_0000 - Ox225F_FFFF

SRAM/CCM Alias(bit-band Alias)

0x2003_0000 - Ox21FF_FFFF

Reserved

0x2002_8000 - 0x2002_FFFF

CCM(bit-band Region)

0x2001_8000 - 0x2002_7FFF

SRAM2(bit-band Region)

0x2000_0000 - 0x2001_7FFF

SRAM(bit-band Region)

Peripheral 0.5GB

OXIFFF_EQIA - OXIFFF_FFFF|

Reserved

Ox1FFF_E000 - Ox1FFF_E019

OptionBytes

OXIFFF_4000 - OXFFF_DFFF|

Reserved

O0x1FFF_0000 - Ox1FFF_3FFF

0x1002_3000 - Ox1FFE_FFFF

Reserved

SRAM 0.5GB

0x1000_0000 - 0x1002_FFFF
0x0808_0000 - OXOFFF_FFFF

Aliased to SRAM1/SRAM2/CCM
Reserved

0x0800_0000 - 0x0807_FFFF

Main FLASH

0X0008_0000 - OXO7FF_FFFF

0x0000_0000 - 0x0007_FFFF

Aliased to XSPI/FEMC
‘Aliased to Flash/SystemMemory/SRAM1/
SRAM2/CCM/XSPI/FEMC

CODE 0.5GB

AHB

APB2

APB1

USBHS SRAM

Reserved

USBHSFIFO

USBHS Reg

Reserved

ATIM3

ATIM2

ATIM1

Reserved

Reserved

Reserved

GPIOH

GPIOG

GPIOF

GPIOE

GPIOD

GPIOC

GPIOB

GPIOA

ADC4

ADC3

ADC2

ADC1

Reserved

Reserved

SAC SRAM 512B*2

SAC

Reserved

Reserved

SMPU

Reserved

BKP_SRAM

Reserved

CORDIC

FLASH

FMAC

CRC

SDIO

RCC

Reserved

Reserved

DMA2

DMA1

0x4006_0000 - 0x4006_OFFF
0x4005_1000 - 0x4005_FFFF
0x4004_1000 - 0x4005_OFFF
0x4004_0000 - 0x4004_OFFF
0x4003_2C00 - 0x4003_FFFF
0x4003_2800 - 0x4003_2BFF
0x4003_2400 - 0x4003_27FF
0x4003_2000 - 0x4003_23FF
0x4003_1000 - 0x4003_1FFF
0x4003_0000 - 0x4003_OFFF
0x4002_E000 - 0x4002_FFFF
0x4002_DCO0 - 0x4002_DFFF
0x4002_DB0O - 0x4002_DBFF
0x4002_D400 - 0x4002_D7FF
0x4002_D000 - 0x4002_D3FF
0x4002_CCO0 - 0x4002_CFFF
0x4002_C800 - 0x4002_CBFF
0x4002_C400 - 0x4002_CTFF
0x4002_C000 - 0x4002_C3FF
0x4002_BCOO - 0x4002_BFFF
0x4002_B800 - 0x4002_BBFF
0x4002_B400 - 0x4002_B7FF
0x4002_BO0O - 0x4002_B3FF
0x4002_AC00 - 0x4002_AFFF
0x4002_AB00 - OXSFFF_ABFF
0x4002_A400 - 0x4002_ATFF
0X4002_A000 - 0x4002_A3FF
0x4002_7000 - 0x4002_OFFF
0x4002_5000 - 0x4002_6FFF
0x4002_4C00 - 0x4002_4FFF
0x4002_4000 - 0x4002_4BFF
0x4002_3000 - 0x4002_3FFF
0x4002_2800 - 0x4002_2FFF
0x4002_2400 - 0x4002_27FF
0x4002_2000 - 0x4002_23FF
0x4002_1C00 - 0x4002_1FFF
0x4002_1800 - 0x4002_1BFF
0x4002_1400 - 0x4002_17FF
0x4002_1000 - 0x4002_13FF
0x4002_0C00 - 0x4002_OFFF
0x4002_0800 - 0x4002_0BFF
0x4002_0400 - 0x4002_07FF
0x4002_0000 - 0x4002_03FF

Reserved

0x4001_4000 - 0x4001_FFFF

Reserved

0x4001_3C00 - 0x4001_4FFF

Reserved

0x4001_3800 - 0x4001_3BFF

SPI6

0x4001_3400 - 0x4001_37FF

SPIS

0x4001_3000 - 0x4001_33FF

0x4001_2C00 - 0x4001_2FFF

0x4001_2800 - 0x4001_2BFF

0x4001_2400 - 0x4001_27FF

0x4001_2000 - 0x4001_23FF

0x4001_1C00 - 0x4001_1FFF

0x4001_1800 - 0x4001_1BFF

0x4001_1400 - 0x4001_17FF

0x4001_1000 - 0x4001_13FF

0x4001_0CO00 - 0x4001_OFFF

0x4001_0800 - 0x4001_OBFF

0x4001_0400 - 0x4001_07FF

0x4001_0000 - 0x4001_O3FF

Reserved

0x4000_8800 - 0x4000_FFFF

Reserved

0x4000_8400 - 0x4000_87FF

Reserved

0x4000_8000 - 0x4000_83FF

DAC1/2

0x4000_7C00 - 0x4000_7FFF

12C4

0x4000_7800 - 0x4000_FFFF

12C3

0x4000_7400 - OX4000_77FF

LPTIM2

0x4000_7000 - 0x4000_73FF

LPTIM1

0x4000_6C00 - 0x4000_6FFF

UARTS

0x4000_6800 - 0x4000_6BFF

GTIM7

0x4000_6400 - 0x4000_67FF

GTIM6

0x4000_6000 - 0x4000_63FF

GTIM5

0x4000_5C00 - 0x4000_5FFF

Reserved

0x4000_5800 - 0x4000_5BFF

CANFD2

0x4000_5400 - 0x4000_57FF

CANFD1

0x4000_5000 - 0x4000_53FF

USB SRAM 5128

0x4000_4C00 - 0x4000_4FFF

USB Register

0x4000_4800 - 0x4000_4BFF

UCDR

0x4000_4400 - 0x4000_47FF

BTIM2

0x4000_4000 - 0x4000_43FF

BTIM1

0x4000_3C00 - 0x4000_3FFF

GTIM4

0x4000_3800 - 0x4000_3BFF

GTIM3

0x4000_3400 - 0x4000_37FF

GTIM2

0x4000_3000 - 0x4000_33FF

GTIM1

0x4000_2C00 - 0x4000_2FFF

SP13/12S3

0x4000_2800 - 0x4000_2BFF

SP12/12S2

0x4000_2400 - 0x4000_27FF

12C2

0x4000_2000 - 0x4000_23FF

0x4000_1C00 - 0x4000_1FFF

0x4000_1800 - 0x4000_1BFF

0x4000_1400 - 0x4000_17FF

0x4000_1000 - 0x4000_13FF

0x4000_0C00 - 0x4000_OFFF

0x4000_0800 - 0x4000_0BFF

0x4000_0400 - 0x4000_07FF

0x4000_0000 - 0x4000_03FF

2.2.1 BRARNFFERS
Fr AR MBL2K F 5 AR INAE (FLASH) , FiI TAEORF ABClE, Tk /N8Kbyte, S0HFITHERR . ST
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— —H

.. PR, FIEHERAE.
LRI, SAEINE. AR CAERRRITRE .

S P A X AR, BT A AN PN IX L RER P 2 AN AT SR (AT HATAED)
222 AR SRAM

Fr &£k 192KB ) SRAM(f14E 160KB i&E ] SRAM A1 32KB CCM SRAM)F1 4KB Backup SRAM, E
RGN :

160KB i# F§ SRAM, A B,
32KB CCM SRAM, HLERA NiEH SRAM, HAECE 5y CCM SRASM, % #f ECC.

4KB BKP SRAM % &, % £§ ECC, 7 VBAT F1 Standby 45 =X~ #4877 3% £ £, HoAth T1E#2 38 Run/Sleep/Stop0)
el v LUEH R o

223 BEKEEXHBrEHZFNVIC)

F R

102 A1 Bk WrdiE (A 16 4 Cortex-M4 [RHIBTZD .

16 M gRFE IR eSS (R T 4 frh ik e g

AR AT R 1 S 5 1 e T Ah 3

PR % 15

RG22 IR T2 I

IRE R WG (NVIC) FACBEBAZ 4 1 B AHIE, P RLSTIAR AL IR 1) T A 23 A0 s 285 b Ak 2 6 51
MR T o 0 1] T 1) 8 A TR (98 P A S 4 I

2.3 S8 P W B R 4% (EXT)

A ER P AR AR A 24 S A R WS A R (R A DN R, R 2 N2 AT DU T M Bk e
AN, DLL BTG BRI ECE XOAHT 3 Ml AR, B nl IO Bk HRE S SRS
LR FWAER, DB A A7 8 A NAL S U#RAE, THER K.

24P RS

PRALZ Fhist bR AL ke, A FE N EEE RC IR HSI (8MHz) , N MG 42h LSI (32KHz) , AMiE
HI 4 HSE (AMHz~32MHz) , AMBAKEF 20 LSE (32.768KHz) .

RGP RYE AT % HSI. HSE. PLL. SHRTPLL. USBHS240M. S {7ff A3 HSI I 8k BRI B S R Gt
b, BE S AT LGB AN B A Je AR 5 T RE ) HSE It 48 Il 2SR b 2 it , B0 RRE, R4
¥ B I HSL, G SRAERE T FR W, SR AT DS R AR S R T

LA HiEe F TG B AHB (515 L = APB(APB2) AII#E APB(APB1)[X 2k . AHB 1] fi% =i 4 5 f& 240MHz,
APB2 i f =i 2 180MHz, APB1 K =% A 180MHz.
SR B BR R

15
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Legend:
HSE = High-speed external clock signal HSE ‘ *(CLKF/16384)/(CLKR +1/4 250MHz MAX SHRTPLL
HSI = High-speed internal clock signal Hsi
LSE = Low-speed external clock signal SHRTPLLSRC
LSI = Low-speed internal clock signal HSE TENGIMERES
s 1214]-+-132
TRNGIMSEL
HSE
% ADCIMPRES ADCL/2/3/4_CLK 1M
TSI 11121132
\ ADCIMSEL
FLASH_CLK to
Flash programming
RNGCPRES
RN LK
111213141132 cc.c
USBHS_240M ADCOTGPLLPRES
LD 21112 ADC1/2/3/4_CLK
ADCOTG
PLLSEL
CKMOD
TRACEPRES
Hs! 11121418 TRACE_CLK
FCLK
PLLHSI SCLKSW
PRES  eLLine PLLOUT HCLK HCLK CPU AHB BUS
RES PLLMULFCT  PRES 240MHz 7] SysTick
syscLk | | AHB |MAX = vetie
Prescaler —
0sc_ouT 2‘,‘\2/’;"?2 117201512 HCLKPRES HCLK to
0SC_IN . 12 SAC/SDIO/USBHS/ETH
PLLSEL APBL
Prescaler 180MHz MAX PCLK1 to
HSE 11121418116 APBL peripherals
HSE
/128
GTIML/2/3/4/5/6/7_CLK
0SC32 OUTCH (s 05| Lse If(APB1 Prescaler = 1) x1 BTIM1/2_CLK
RTC_CLK Ise X2
0SC32_IN [}{32768KHz | else x LPTIM1/2_CLK
APB2
RTCSEL Prescaler 180MHz MAX PCLK2 to
LSIRC i
K IWDG_CLK /2/4/8/16 APB2 peripherals
LsI
LSE If(APB2 Prescaler = 1) x1
Ise x2
HSI—  ———— LPTIM1/2_CLK esex
HSE SYSCLK GTIM8/9/10_CLK
LPTIM_CLK—
(PCLKD) | primy/2sEL GTIMCLKSEL
SYSCLK HELK
SHRTPLL y ATIM1/2/3_CLK
b 1252/3_CLK _
1252/3_CLKIN - SYSCLK
HSI
1252/3SEL ATIMCLKSEL
USBHSSEL
ETH_MII_TX_CLK I HSE > USBHS_240M
T remilxe UEE'L"S ———  + USBHS_CLK(60M)
ETH_RMII_REF_CLK
_RMII_REF | RMIL_SEL T USBHS_48M
USBPLLSEL N USBFS_CLK(48M
MAC_SPEED " eth_mii_rx_clk UCDR - ¢ )
ETH_MII_RX_CLK [} SHRTPLL USBPLLPRES
PLL /1/2/3../15  [USBPLL_DIVCLK
. USBFSSEL
eth_rmii_clk
- g
C A3 SHRTPLL [FDCANPLLPRES
MCO2 [J¢——]
- LsI
- LSE PLL pLL —{DCANPLLERES |— FDCAN_CLK
MCO2 PLL MCOPRES
1213/41...115 SHRTPLL .
- 'S_EISCLK USBHS_240M
- HSE MCOPLLSEL FDCANSEL
mcot [}
- LSl
- LSE
MCO1

2.5 )33

ERGEZIN, ] LUEIEBOOTO S| AN I 1 51 boot it B ik £ 1E S AL G 1 JE Bh i
B E R RS (Main Flash) 53, 45 Main Flash §i bank (0x0800_0000) #lj5 bank (0x0804 0000)

JA )
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B RG A A (System Memory) i 5

B )\ HE SRAM 53]

JA B ML (Bootloader) f7 /i - R Zi A7 fifids ', T LUEIE USARTL A1 USB #1156 FLASH Memory #E47 4
o

3 AT LU AT E RCC_BOOTREMAP.REMAPSEL [2:0]HE /T4 HE 0 5 Hufi 28 W

B\ XSPI #PEAT i #% remap JA 2l

B )\ FEMC #iA7 ff#s remap JG 20

2.6 TR

ANHIER Y VDD VDDA, VREF. VBAT. KA VDD2 8 ik, EEA At R4, ek 2%t H; VDDA
ISP R, FEABIIMEALE; VREFGBFIIMESMES YR, DR E Sk & . VBATER:
Hth, N IR A FLA

SAN LR X g, i A s FL YR 4G AN R A P X I A

® Vppil: HJEVEMEN 1.8V~3.6V, FE N MR. K4 GPIO. HSE. HSI. PLL. POR/PDR. BOR.
PVD. USBPHY ftr,

® VppalH: WKL AN 1.8V~3.6V, F% N ADC. DAC. TS Zfitr,
® Vppeki®: HEJLE N 1.8V~3.6V, FE A WKUP 5|f#l. NRST. PC13/14/15. LSE. LSI &ftH.

® Voppl®: HEAN 1.1V 86 0.9V, FZ N CPU. AHB. APB. SRAM. FLASH. RCC. TRNG Fl A4
AN E

® Vpppek i: HLE N 0.9V 5 0.8V, E% kN PWR. Backup SRAM(4KB). RTC. LPTIM. WKUP 5|l
NRST. PC13/14/15. %4 IOM. IWDG #1 RCC_BDCTRL 27 /7 23 i,

2.7 841

P T L H ST R (PORYAI{eE i ST RL(PDR) HL B, I3 B IALE AL T TARARASS, (RAE AR GEAE (ke it 1.8V
LA Vool T B MR (Veorpor) i, B ASIET S G0IRAS, T L TSN 05T o L
2.8 A g A2 R I 0 2%

WE— g R RN (PVD), & BAVoo/Vooafit H 5 B{EVevo ELE Vool & T 805 T REVevo it
K, TRIACERRR R AT AR M S R . PVDIIRE R Bl AP )E - T Veorror 1 Vevo FIME S5
* 4-6.

2.9 R TFERR

N32H482 S F¢ VU FMIK DI FERE K

M SLEEP#Z

fESLEEPHE F, HAHCPUEIL, BT 4L T TARRAS I vl 78 & A b/ AR i e i CPU
B STOPO#iZ

STOPO# 3L T-Cortex -MAFIR FEHEIRIE X, 7ESRAMAIZ- /728 W AN E M, STOPORE R ] LLIA B 5
R REVH#E. TESTOPOREIN T, = FEYRIR A KER i 0 o< 41, #lanPLL. HSI. HSE.

MafE . T DB AT B B REXT IS 24085 B MSTOPORE = e i, EXTUHE 0] LLEAMPBI6 MEXTHE =
(/OMZK) . PVDRYHIH . RTCHMifiE, RTCH &M%,

B STANDBY#F
TESTANDBY 3 1] PLIA B B ) FL IRV FEAR S o Y 30 AR HEL LR IR 28 8 5< 4, PLL HSIHIRCHR 3% %8 FITHSE

17
EHREARBAHERAR NSING TECHNOLOGIES INC.

Hohk: PRYITE G L X BT AL X E IR %1095 8 RE AR K E
H1i%: +86-755-86309900 15 H: +86-755-86169100
R4k https://www.nsingtech.com Hii4: 518057



ay

%) EREK

www.nsingtech.com

a ARG A DG HEANSTANDBY#ESUG, K A as N ek £k, & 24748 10 N AT/ R B
backup SRAMA[IELREE, &8 i %475 T4 .

M. NRST LAMTEENAES . IWDGEAL. WKUPH| I iy . RTCMeEEEXRTCHI W 8h, LPTIMMEE H
o

B VBATHIZ

TEARfT A, HEE Vop R, #% AN VBAT . £ VBAT R, BT NRST. WKUP.
PC13_TAMPER. PC14. PC15 Z4b, KZH( /0 5| AT & AR S o

mafE. VDD FF )5

2.10 EEFEHEFI(DMA)

DMAF il 28 s 3L m] L7 i) 0 MML: Flash. Sraml. Sram2. CCM Sram3. FEMC. XSPl. CRC. SDIO.
FMAC. CORDIC. APB1. APB2. ATIM. ADC. DAC.

DMA#Z | 2% FHCPUFE | LLAAT MWIE 2] B I ol Bk #25h . BLE SERE, o CPUT-TRD A& 4%kt .
UE, ATRURBE S CPU - Hofth 1 4% AT 45 815 48 Ak R G ThAE

SHE AP ADMA (DMAL. DMA2) £iHi4%, S DMAEHI 2L 8/ B HEIEIE., M EEEHTRS KA
AN Z MM NAF VT TG R . g 45 1A [RI DMATEE 1L e 2%

FERFEW R

B 16 PMAMOZECE ) DMA J@iE: DMAL Fl DMA2 %45 8 MliH .

B SCRENAFRINAE . A RIS BRI B A7 = PR 252

W & DMA JEIE SCRFE PR SRRk AR B Bt , I AR

B & DMA BIBEE A L A %% (DMA_CHCFGX.PRIOLVL[1:0]47, %M 4 MESeZk) , 7T LLH
PUPCE o B A R A S 2 i g — 2P LR R 5] GRIE S DU E S e ) (515K
(RiEE g ED .

Gl =M R SR o N N 6| 2 = A VAT € N Y P A

W RANEIE T E AL A

B RANEEA 3 AMMSLAFE R (e, PR AT A LA RTh RS (3 A
FAFHIZAEEBED

® A5 MHL: Flash, Sraml. Sram2. CCM Sram3. FEMC. XSPI. CRC. SDIO. FMAC. CORDIC,
APB1. APB2. ATIM. ADC. DAC.

WA E AR L L (0~65535)
B R RAL, RAEKEREE, "k E 1/2/3/4/5/6/7/8 ¥.t

2.11 SERTESBH(RTC)

RTCE —IESHEAT RIS, WE H I phisise, ar s (o4 I Thae, b FAT ) B o i A0 R Sk P b T e

FEREEWT

® SN (RTC) £ — ML) BCD & /it 8

® M SFFE I AAME

® AR JE BTk EH B I A

® N RMFHFB/ALH . o B FEL A H UL« EH (2D
® M) 32 M A ARG A
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P 2R R [

P> 32 RL A A AR L E AR BRI . s B fEL AL H OLS) B (BHJD
PHANARNT ) 32 A7 75 A7 4 00 55 G R ] Bl L AD

SHEN BRI — NSRS PR (50 5L 60HZ) RENS H T ot H DA I
= AT C B ERORT A A (R AR AGI A

IS Rl fiE

20 N AF A, PTEMRIIARR T ORISR

ZA W R, AR AL WBE B MOEEER 8. IRIEL AR

RCC Ziffaflife RTC Bl H MR ARFRE TAEVERIN, RTC fEARMIEE F A5 1E CBHE RUN %
3. SLEEP #:. STOPO #%z. STANDBY fz{A1 VBAT #ix)

® RTC AL Pl Y AT LA MCU M FTE K ThFEAR T el (SLEEP #58, STOPO #:{f1 STANDBY
50

2,12 ERSBMNEIMH

N32H482 Y Fri % 3 N dUEnt 25, 10 MNMEFHER 28 2 NMEAEN 2. 2 METhFEE R 8%, PL& 1Mk
SEAETIER 2R LANE D& T SR 258 1 AN RGNS I35 .

PR T mPoEn a. WAER &8, FEACE I S8 MMRTIAE & I 28 1 DI fe -
R 2-1 ENASIIRELLEL

ERTER TSRO RR TR biba Y W/ BGEIE B

ik,

ATIM1~3 16437 E 1~655362 [l AT = B AL 4 4
CITA
ik,

GTIM1~7 16437 E 1~655362 [l AT = B AL 4 e
) _EIR
ik,

GTIM8~10 16437 E 1~655362 [l AT = B AL 4 1
A

BTIM1~2 3241 Gl 1~65536.2 [A] AT = AL 0 ¥

LPTIM1~2 1647 EN 1. 2. 4, 8, 16. 32. 64. 128 0 o

2121 AR (BTIM1~2)

A E I 2 E —AN3240 B B S -

FERFEL R

W 32 {7 A FE N T HO .

B 16 (AR T g . (AR EATICE Y 1 3] 65536 A HIAE R AED
B A FR/DMA SRR
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o THHEL
2.12. 2B E B (GTIM1~T)

W ER 2 (GTIML/ GTIM2/ GTIM3/ GTIM4/ GTIMS/ GTIM6/ GTIM7) EE T LA Fig&: XA {E St
ATURE DB A A S PRk et 9 AN A R S

F W R

16 {7 [ Zhe it s . CarseBli Bt g, R, R R .
16 A7 AT YRR A A . (PSRBT E N 1 F) 65536 2 [A] (4T = AH)D
GTIMx % 3 HF 4 4MiliE

WIE TR PWM S, S b, sk . gk
AN A AN A W /DMA:

& T

& il RFELF

L PN EPS

L =

EpibeR I ERsE e e

ZANEI 3 N EERAE S, LLSEILE I 25 ) [R5 e 1

W (GER) gmiddier . FTIaEss Tl s g 7t
BRI B FF = A L

2.12.3 8 E i 23 (GTIM8~10)

HWEER A (GTIM) EEA TR & XA E AT TR DR AE 5 Ak 58 BEAT A %
A, W E I 3 B AN D RE . SEXHmAFR EThRE . &M T rpLiEdl.

TR

R DASERIE S an € Q) 1517 o M i o G [ 7 o~ N T I Ul e - )

16 A Al gmAE T s . (r SR EATC By 1 31 65536 2 [A] (AE 8D

CE V- e

GTIMx % 5 N iliE

AR HEGEE, TAERCh: PWM i, G bess, sk ealiam s . fan 43k
IANSCRECZ IR A EMANGE S, TR e B0 a5 E T 20 5 ol ik E
WR AR AL AR BT/DMA:

Ciks e e

fiuh g A

LD ETN

B LE A

CIESERSEIPN

W BE DX R T S AR A EL M

*® ¢ 6 0 o
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& X T GTIMx, i 1 SRk T)Rg

A IE RSN T P e i A

ZANE N A N BOERAE kS, DLSCHILE I &% (4[] 20 sl ik

WE (ERD) gigaien. I TaESe T Pl gt ek s

HRERAHR O HI T =AM AL

W RN AE A I B B T2 T R A

2. 12 AR R B (ATIM1~3)

RRPEHER S (ATIMO. EZERFLUN76: AE ST L SRS E S Rk 98 BEAN = A o
MBI, mPUER S RA TAMA L Zh e SRR ZE I RE . & T L

FEFRFEW T

16 fr B shs kit 2hes . (aPsealm) b2, MG M B RO

16 TSR MRACTICE M 1 5 65536 2 [HER )

AT R AL

ATIMx % 9 /Ml

AFRANEC RO, TR PWM . St b, BBk Bt . A3
2 AR IR R S 5

A1 A2 /DM

L SR T LS
L Y
& AR
.
.

i B
EIESERSEIPN
W BEIX IR A] A g FE R BN 4
& ST ATIMX, i 1. 2. 3. 4 SZHritkIhag
FIE I AN EAE ] i 2
ZAN TS 3 AR, DASEIIE I 25 1 5] 0 B
W QERE) gmfddstz . M TIBERSAT S A AT e 77 Ar
BRI B F = A B L
W ORI NAE A I B B T T FL A
2.12. 5T FEE I 28 (LPTIM1~2)

LPTIMA& /R LI BRI 1607 E I 25, BT LAEPTA DIARRE N (R 71247 LPTIMAT LAFESAT A 3
I BHIRAIIEOL T84T, ATRARIE Bkt i £ds . BbAh, LPTIMAT LR R G MR D FERE N i, DARRAIRA T
FESLHL N ThEE” .

FEEET
® 16 f[a FiTHes
® 3bit T4, 8 FHiR (1. 2. 4. 8. 16, 32, 64, 128)
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EZONE

&  NESWHPYE: LSE, LSI, HSI, HSE B3 APB1 i %)

& HMEREFERYE: @I LPTIM Inputl % N FOANEES 8RR CTAER TG LP IRy #sictT, T Bkibit-Boss v
D

® 16 bit B3R F A4 (LPTIM_ARR)
® 16 bit LLEZF 4% (LPTIM_CMP)
® AL AR TR
® T R A A\ ik
® Tl JEE M T AR A TR A
o WELEMH (PWM)
® T[fiLE 10 it

® Jfih i

® kP tHO, SCRFEBk L Bk TR CERR AR IERS)
2.12.6 RS} 2= 52 B 2% (Systick)

BN B TSN B R, AT BRI 38
TR TR

& 20 RIS

®  EHEMHIE

& CHTPHER O IR A TR ST

& TG R
2.12.7F 1 T E R 23 (WDG)

WEISLE 1 (AWDG) I D& T 1 (WWDG) ERT &Y, MR SER 8. AT i 248 A
w Rk, $2m T R SR e i Fa b 1 HERR I .

MASrETTH (AWDG)

MSTET (IWDG) HIEATIEI2KHZ IR P S8 B (LSIFM 81D BK5h, 7ESEE FAFBMCURSE R E
i, EARAR AT LUIZAT . XA DR s i e ) e RS EEAE T I RGEE . e n] DU B R AR
BT3B 5 R R . IWDGHIE & 75 B8 | AE 1 B AR T 2 AME N 58 A i R 2 AT E I 7
At IR 1) S AR P o7 FH R

2 H A ) 2T A ASPWR_CTRL2.IWDGRSTENAZ & 1°, IWDGH 8 iA 30N, /=4 KRG8 M GFiZhiiE
‘0, IWDGTHIUEA=AE AL

TR

HSTIK) 12 7 ik i K g%

RC R G &SR (AL (I 2, W LA LAEZE SLEEP. STOPO 1 STANDBY ## X
AJ LAV HC 5 A7 RS Dy e Rt i

IR I B 0x000 B, RGEAL GRS TETID

HOEIMH (WWDG)
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W HET T (WWDG) [ 2 APB LI Bh 47 [4: L4096 75 21 (1, 38 I 7] 5 11 1 i B RAS R i 47 2 15
S . Nk, WWDGHE TR e, & B T W42 R 238 TP sl 02 UL 32 B0 2% 4 5 B3OS F R O 5
BB IRE (P AR W B . 2O WWD G I LT A 28 75 1A B B 1 27 A7 2518 2 BT HT BlWWDG_CTRL.T6/7 48 40
ZJa, RERGEN.,

TERHELTR -
W 14 RT3 R A T g A
B WWDG FHlJE, LR e kAR
& BRI E N T 0x40
& HIEUEJE T EEME R T DR A SRR, ERNE

WA M EE P W RE T a2 OF FLb W A RE S TE R A B 0x40 B 2 7 AR e R v
(WWDG_CFG.EWINT)

213 1°C B&ED

I2C(inter-integrated circuit) B2k & —Fh V2 N S ZR 450, B RA MRS, RIEHE 2 2 SDARII £ 2
LBSCL, EILXPIRER, BT A 512CE L7 B A& mT LUd i 12C S 4R 400 e B 208 05

12C 2 DR T 2 AT 12C 2k, ATH T MCU RIS 12C & B IR 12C 2 DUBEHSEIL T 12C Bl
(bR AP, B4 CRC tHEAIIR I DI g  SCRF SMBuUS(FR 48 #ELUS 24:) 1 PMBus (FELIEE FILELZR),
UEANERR R EHLINRE, FEHITA 12C MARE I . Pl fh#k. 12C BB S R DMA #EX, W)
A Rk CPU 94t

12C $: H f) EZ Dy RERR N T -

[ — 42 1 B T S B AL D e S RT SEE AL

FEIFAT LR 12C BN B s

SCHE T LA 10 A7 AR AR R T

BN 1PC E A& T LA R 8l R6(E S E 155

YEN 1PC V4 A AT AR 0 12C HUHEAS I L 452 15 K00 ) ) g
SCRERRIE (B 100KHZ) RIS (1 400kHz) 18 U1 PR+ (5 s IMHZ) X
SCRErRIRTIA &, S A i R R A

AT [ BB AE FE T A

37 H DMA

AIIEFER PEC (FROCESRRTID Az BRI 56

%% SMBus 2.0 1 PMBus

B R FIFO 3K

2.14 FHRPRPWREEUSART)

W R PR S (USART) R R TR AT MR Az 1, SRR B PIEE. ARG E, B
8T 5 2 FOMB IR HEAT 2 TR .

USART #:KIE SRS R T E, Y FhEid DMA #HTEL:ES . USART b2 A F 28 IE (5 .
LIN #50. [F2P . e 0Tl s . e RAF 0. IrDA SIR ENDEC IhRg. DU A4 ThaE .

USART = ZREEU R -
B e R
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SRR XULIAS

PR AACE, MR ATIA 15Mbit/s

SCHF 8 £ TR 16 fi5 i RAE

SCFF 8bit 5k 9bit ZHE i

SCHREPAS FH T OR s B A #8 FIFO

S 1bit Bk 2bit {5 1E47

SCRPREA A BUR S6Ar S R B A Ao A

SCREREELE: RTS. CTS

S DMA Yk

XHFZACPRARIEAE . WOERMHEANUUHED, DU NS ERAR X, AT 3 2 A e A 0 kb ik A A e
SRR, fovr AP e R A X R A8 AT A

SCRERRE RSN, TR A 1S07816-3 FiifE

SCRFERATLLAMBC (DA SIR) Jufi Hffhs, HRAL IR SRR iz 471X

SCHE LIN R

SCREZ BRI BOERE M AEHR . MURHR . AR RIOHR

TREZ ARG R RIEBAR T RAT . CTS by RIEseR. B Cgli. Bt Bgain.
Rrgess . LIN BRI DL 22 22 i IXGEAE Hh ()0 75 s 25 HE B R I 1%

F U -

EEEA USART1 USART2 USART3 USART4 UARTS UART6 UART7 | UARTS
SRR

LA T B
LIN
EEZEEN
B CGEWT)
R
DA 2L AME
DMA H P 2
YRSl

Y = SRR, N = ASCRRZREC

2.15  HAEERR R AT AR R 48 R (FDCAN)

N32H48224t2/NFDCAN, £F41SO 11898-1:2015F5#E, SZFFCAN 2.0A/B5CAN FDUML, #HZAEISObRHE
it Boschiis o

Fif5 FDCAN fE L= —/NE B RAM Xk, HFH00H Bt iEas . #UR FIFO. #RIRGEmh X . RIEZE X
DL B IEHAE FIFO. 34 2 RAM £7-F MCU 3 SRAM 1, Gt al i B, kvl 20 AC 4480 = (32bit) »

TR

B 774 1SO 11898-1:2015 il ISO 11898-4 Ak
B 7FF CANFD, % 64 7174k

B CFF CAN &5 iR H EDsR

B 7fF AUTOSAR Frife

<] < <[ ] < | =
<= <] <[ <] < | <
|| =] <[ || | =
<] <] << [ <] < | <
<|=<|=<|z|=<|z|=<|<|=
<|<|=|z|<|z|=|=<|=
<|=<|<|z|=<|z|=<|<|=
<<=z =< |z <] <]~
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SCHE SAE J1939 it

HE SR O E AR D RE

PN TTIC L ) #EI FIFO

FANEAR SR g B R HAE 5 HER

% 64 LRI IX

R% R ANLHKIEZMX

AL E 1)K i% FIFO BB F

AIHC B R IE AT FIFO

SCREATECE M S RAM, i FDCAN #%iil #4t =
A G AR A [ 0 A

A R AR e

PN Bds: CAN N AZ IS A APB S 42 I 4l
SRR AR

2.16 BATAMEEO/NESHELL (SPI/I12S)

SPISCVFL Fr AN B I T A AT U5 NI S . SPITT ARRRC B R AN 2 88K, JF 9t
N BE A5 AR BLEE I B (SCK). P T2 M g, B — S XA Bl 2 XU B T A0 A6k, 38 S0HF
T FCRCI 5 o

12S & —Fh [F]20 B AT 8 @ R &SR DU R & AiAn e, ELFE W 12S brifE, MSB Fil LSB X 55 4nifE,
PLAz PCM bR, B TR, ATCLTAEE MM 2 PR S e ENEEAR, o mab
PN &S NN R R

SPI H: H I - EEThREAN T

AT BT [ A

SRR MR 2 E A

SCHF 8bit B 16bit 2 ik X

B AL 7T G A

B At SRR A e

I AR A R IR e A A3 7T i

FIE ARSI CRC 5 A58

X FEDMALH T fig

B BIUKIEFIFO 8571

12S L EZ IR T
PRI AW T R R

S AR AR R A

4 R AThRAE T LSRR KR 12S FrvfE. MSB Xt 5eArdE. LSB X ArdE R PCM hrif
AR ATACE, YU M 8KHz £ 192KHz
R AN I e Bl 1 T i
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m MR MSB
B CFRDMAL T RE
LIS &5 2L N b B

2.17 ZLHBATIMEED (XSPI)

XSPLZ T H XU VY )\ ERSPIAME A5 e 1 o 1T LATE [0 Y A7 B S 2R =R A

SCHFIAMERA S [ HIXSPIRFAF AR AT T A 3R A s AP RIS ANER A7 WU 2 Sl il s bk =5 1], R4
K HA B A G 23 ]

TERHELTR

W AP 12048407 H

B 7 #5Single SPI/Normal SPI. DUAL SPI. QUAD SPI. Dual-QUAD. OCTAL SPIHi

m  Z#Motorola SPI:

€ Standard/Dual/Quad/Octal SPI

S7+F SDR 1 DDR =

TEHCEOR 8, B RS S REDDR L

SRR Bl E K

FE AR A A AU, ik 205 B RS rT R AR i B

B FIFO TRk Fidk

SV 8/16/32 i EdE i il

+ Ff116Word TX FIFOF116Word RX FIFO

SCHFDMA

XIPHEASCRFSPIES, SCHFH{TNOR FLASH

& EREAAE

& SRR T

B SCREXSPUMEHATARS F B %, RIXSPISM AR & SCAEfE,  PAT ARSI S2E 5 SC H Bl 25 o B SC
gﬁ;ﬁﬁ;ﬁ, SEAMN AMEAFRE IV IR T, R AT R A AR RE, IR IFICTNVRIX, A

B 7P {TNAND FLASHAIPSRAM

W xSPIXAMBAEAE TS Ui i), M TExSPIWIGGIGSG, 5 AN A FISZAM T F7 it 2 (] Bl s s F7 it
g%?ﬁﬁﬁﬁzrﬂK%‘%%xa‘xsplﬁif%ﬁ%@aﬁ, HV BB E N AE 7 GERIESRAMIAE) HETE 4N 17

B USRI A it A, MWUBEASCRALN ik, ENUSER i 52 D ikt HE
10, MU R A AT 52 H A B i A

B RFE MR

2.18 RIGEHISNTAAEERIZE (FEMC)

RGN AT i 4 (FEMC) RIRUS [R5 R0 A7l as, RIARSE N 5 22, 5 (b AT AN SRR R R
FRSAEE AR T JE,  RERSAE NG I M DRI D0 N I3 8 22 F A R SRR O RS A7l 4 . T AN RAE
fiti 2% FL L FEMCHR il 384 tH A bk . B AE 6 5, FEMCIE —ANME— 1) B (5 5ok X AN R I A B
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e
FERHEL T
B SCRRAMTT LT A
SRAM
PSRAM
ROM
NOR Flash
NAND Flash (SLC)
LCD (8080/6800)
SCEEFS NAND [NA7HER, T4 1bit-ECC Al kil 2 ik 8K 715 % ds
KRR FE B 2 (Burst) ViR, 41 NOR [N/7H1 PSRAM
8 ol 16 £ Hf A 2k
T—MFAE PG AL Fr g il
T I EF Y e R T DA SRR AN [R] ) 4

FRYEAN At 2 RO 58 5, 45 32 70K AHB Ui RIiE R, A BhEEH N IE S 16 (188 8 fi7, SZILAIAMD
16 75K 8 I A7l s FIE 5K 32 S7F AHB V5 MR, e BIELEIY) 16 A28k 8 A7, XTAME 16 f78k
8 o7 B4+ (5 ]

B PSRAM Fil SRAM #1437 57 5 fi GE A 7715 i 4

L R JNR BE R JNR 2

2.19 SDIO¥O

SDIO#: 15 X T SD¥. SD /0 ZEHARK (MMC) N M. B4 T AHBAML B 28 F1 2 A K (MMC) |

SDf i+ SDIOR Z Al it . o, Frifrm 2 kR 2EME B HMMCAR AR ZE & K Am, AL
TE LA 2 1M B (www.mmea.org) 3543, BT IFIUSDAER4 R AISD /0K RGHUM 17T LLiE I SDR
P4t (www.sdeard.org) 373

FE BRI R
SD K: 5 SD it RS IiAS 2.0 %5
SD I/0: 5 SD I/O REIMEHRA 2.0 232, SCHRMA RS & 1460 GBRL) F4 {7,

MMC: 5ZEARRRGMMEBIRA 4.2 L2 BT RA SR o SCRF =M R 80 o i 147 (3R
AN X A - R A

1E 8 A B A X T mlik 50MHz B (L s 2 .
KREHIBT AT DMA 53R

Hels a4 iR 5 5, H T IS AUA IR 3 45 .
1. SDIOKASPI #2517 (5 #E ¢

2. TEZIRIEFRZZHE AL, & KSDAFRE IR R 3 FAI0 FECHISD K 51 INO &8 7, A
LD R A IR E FEEN i S, R Loy S AESDIO 45 I ANEETEM,  IAIHESDIO AN 35 #ax
Loy, G4k, SDIEREFARD O K H1 5 Loy SE AT, SDIO A% X Lo,

SDIOTE [F]— i [ 32 —NSD/SDIO/MMC 4.2+, {HA] LA FF 2 A-MMCHR A4.18% PLETRRAS ) R o
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220 BEHBETRKREEREE D (USB_FS_Device)

AT DA ad %3 10 (USB_FS_Device) #iHug —MFAUSB2.0E MMM . B8 & THFR M)
USB PHY, RFHEHSMIPHY /. USB_FS_Devicesr #rUSB2.0WMM i L i HIfes. HEAM. b
FEST IRl AR L DU R A 42 2

TR R

B R4 USB2.0 403 4% ik

B2 SCEF 8 ML E ) USB i A

W AN SR USB2.0 B b i DU AR A i 2 Y
12 A

HEE AL

Hh T A4

BB

B i e [ 2 S 5 S L AL
CRC(JEIRTUARRLES ) 5, S e AN I (NRZI) Z A/ fife i A1 A7 4 78
SCRF USB HEAR/R R 1

T s A ik o A

221 BHABTEKSEEXNAEE O (USB_HS_DualRole)

USB midi 8 (3% 11 (USB HS Dual Role) , BLRFRUSBHS. USBHSTE 3% 15 75§ s B A i Al 1
AN BIRRIERE T . USBHSSZ BiHosti s flDevice iz, USBHSEL % 7 — AP EBHIUSBEEPHY, Al LA
Fic B e, A, AP EAMIPHY S F o USBHSH] PA S FUSB 2,000 T & SCHIFT A DU R4 7 = (3%
Hi . AR, WA ES D o S4h, EUSBHSHEIES — /1 "DMA, FJ{ENAHBRL EHLE
USBHSHI 2 4t 2 [a] i s 4% o

TR T

RF USB 2.0 #if (480Mb/s) /43 (12Mb/s) /MiKi# (1.5Mb/s) Host f5x{
Y HF USB 2.0 i (480Mb/s) /4xi# (12Mb/s) Device 1 3{

SCREFTE I 4 Pkt 2. sEmifed. M. PR R D
USBHS & =i PHY, SCRemis, AMAKE, THEIME PHY

3% ¥F HS SOF, FS SOF Al LS Keep-alive 4t

SOF Jikrlid@ it PAD % th

SOF Jikrniiid P e B N 4% (TIMX)

R A-B B AFRA (ID 20

USBHS Wik DMA, JEAIIFACE AHB b AL s

HAAB IR, BIAnfE USB HEE W L R, SCPAIECFEIU 2. Xf PHY A1 DFIFO HJ b b 21
HAH 4KB TH RAM

Host B~ 5 16 D EHLEIE, BMEIEH SRR USB 1
Host 150 T Py B AR AR B 25 -
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> EREATERECRRA SR A 2 08 16 AN TN [R5 A& fr i R
> FEAER AR A B A7 208 16 ANt E AL s =K

B Host X P& —A RXFIFO. —AMEWIMEAL T TX FIFO Fl—/NER BAEH TX FIFO

B Device R RS 1 AR5 A 0, A5 8 A IN i SR 7 /4 OUT i &, IN ¥ S0 OUT i i1y
AT B O E AR . WA R e R AL

B Device G HLE RXFIFO fl—A4> TX-OUT FIFO, &5 9 4~%H TX-IN FIFO
B CCRRRWT I RE
7 USBHS ZZZ/#/H16MHz, 19.2MHz. 20MHz. 24MHz. 26MHz.232MHz 542542 1E1E 9] 7

222 JEBHEEMESR (FMAC)

TEPAS A IE T REMATHEABE, O Riias. Bna UL hEA: G2, i Reasx At
FEA# A TR B ICRIAT RS ZRICSR AN A e X, DA SeBL A PR R (FIRD
JEREAATC IR L CHRD SR 38 I E - DB I 2

TR AR A G T BUT K U BERAT, MR BUE BLA BT AR S5 . AEVF 210U, SEAFSREL
FALE, ETT DO PRIESE TS E AT AN R OGRS 18] 4 55 PO AL R E

TR

16 x 16 fir3feika%

24 + 2 P RINEE, A IVERNRIL T e
16 A7 78 R N Ry H

256 x 16 D7 #E Lz X

WAF IR 2 A L= EE Gt X (AN, — D  de] i RE ki 3 B HRIAR 5C K/ N A7 3 0
X

i NN HH 22 o X AT A

JEP A IIAE:  FIR. IR (EEEA D
RERHG BB B Mt

T DMA 5 348

2.23 CORDIC/t## (CORDIC)

CORDICHEAF TS BT ] X 4 22 R A (2R = ARED ATEA I ¥ H T RyEsl. ih&. F5403
A 22 F A B FH A F B s B 5

FEREW T

B A B R

B SOR PR AR AL R R

B HEIT, ARSI E R W A S R SR N B SRR, BRI TE R, BT S E R AT LA
FESE I A, AN 2L W i I

B iP5 10 MER%L: sin, cosine, sinh, cosh, atan, atan2, atanh, modulus, square root, natural logarithm.
W CFRE SURIVE S N T 2
B SRR, AL DMA TSRS B
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B Z Y 118 4 GPIO, L4543 8 #H (GPIOA/GPIOB/GPIOC/GPIOD/GPIOE/GPIOF/GPIOG/GPIOH) .
GPIO ity A H AL I 2 AN IR 51, B P AT DARYE 75 5K RIGHECE . &> GPIO 51 BI# AT LA S7 e B Rl
H O EREFRD « W\ 32 bR N hD siE NG Thaem 1. B AL Thae 5 A, HAhK GP1O

51 REA K FRE L e
GPIO ¥ 1 HA BN $FAIE:
W AN GPIO iy R E AR5 T G B R LA R R
®  HNET
L VNI
® N
& B
& JHEH, ERNRAEE
& i, LN RATRE
& HEMSEMHIIEE, B ARE
& JHNEHIIGE, ETHRATEE
W OO AT E BALE RR T RE
Wi 10 SCREAM T
B A 10 SCRHMRThFERE A, T E N R eI A B
€ 16 EXTI Af AT STOPO X Meli, B 10 W N EXTI
€ PAO/PA2/PC5/PC13/PE6 1] FH-T- STANDBY #5% X i fift
R E MU 10 B R
B SCEF GPIO B b, BiE 5 R Aedid B ALiE R

B0 AL AT AR SiAE, (HAL AU 321 75 IRl /O 1 #5474 (A S VF1607 -7 B8 AL 7 T 17D

2.25 BB FERI(ADC)

12 £ ADC S FZ VGE T 1) s g e e 8y . S8 P04~ ADC, (ADCL/ADC2, ADC3/ADC4) #ir] L
B ADC; ADC1/ADC2/ADC3 #] LLZH % 3ADC. > ADC £ 19 \NEHIliE, % MEIEN AID it
WIE AT AR R, S, 4, WSS T AT . ADC BHELEGE (FEX AN ) 78 16 AR it s
W AT LGB I AEALE 11 1/2/3 KA N R & B EH o UM RE N, JF B ADC i N8P ok

A7y 80MHz,

ADC F BERHPERER 1T

W 4 ADC, RS, EAHIA
€ ADC1 3(HF 16 /MEFEIE, 3 AN A HiiE;
& ADC2 3(HF 18 MMERIEIE, 1 AN HiHiE;
€ ADC3 3ZHF 19 MIERIEIHE;
€ ADC4 3CHF 19 AN HMEIHE;

B CRF12 7, 1067, 817, 6 ik
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12bit 73 HERE T B EeR AR E F 4.7TMSPS
10bit 73 #¥ 2 T B K FEIH R BMSPS
8bit 73 HEE N B R AE AR 7.2MSPS
Bbit 73 T B R A 2 OMSPS
W ADC WE 7y TAERTEE  SRRE B Y5 T i B 5
¢ (AL E AHB_CLK 1EA TAEM R, & nl £ 240MHz
& FE PLL /ERFERTEPYR, S ml ] 80MHz, R4 L, 2,3, 4, 6, 8, 10, 12
& WTE AHB_CLK 7EJyRFEI B, fem] 3 80MHz, (#4040 1, 2, 3, 4, 6, 8, 10, 12, 16, 32
& CPEFEER AT T ThAE, SRR A ZEC E AR IMHzZ
SCRFACRAE, 4% EXTUTIMER
FIT A B TE (SR o 1] ) B ] 37 G A2
A~ ADC 1 3 MBLLE T 1
2 ADC #E&UF, SRAEISER, e 50 BBl BAUE [ 1) 1/2/3 A mT fid & v 7
SCHF 4 P
& AR
& ESHHR
L IR SR
L JEEEEiiY S
B SRR ERE
W R — S R S
B )T
& EIE AR A BRI N 4
& HETARPE TG E AN A (GPIO i N T B I AR ) Sk JE B0 R 4 R N B
B RFE
& TETTRIRREEEL R x2, x4, x8, x16, X32, X64, X128, X256
& BURALAL0-8 E
& 16 MRS R AE AR
YT
& SRR AR AM
®  SCRHmBEAME
B £ ADC #:{
€ XU ADC #z: ADC1 1 ADC2 414+ ADC3 f1 ADC4 414
& = ADC#: ADC1. ADC2. ADC3 4l #
B ADC [ TAEHUEAE 1.8V £ 3.6V ZIH]
B ADC SCRFEEH I H R AE Vrer Al Vrers Z [H]

* 6 0 O
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226 HTFEHEE(DAC)

DAC/E w5l e sy, FEEH A, BEHKE . DACEHE A8k 120 A=, ZFDMATNRE.
Y DACHL & M 12bitt i, DACEHE il LA X 5585 4 0555 2DACHE B N8bitti U, DACHHE n] LA X
7o TADACHAE — MG ds, AT 4. TEXDACEIT, BANDACKEA] AT 3k /T #%
#, HATLABNDAC (DACL&DAC2AH & —4) Ay k47 864+ 5 8. VREF+iELL 5] ¥ A E ADACS %
Hi R, A3 DAC TG4 B A 1 B e o

2 DACHH X R B RIS, DACX_OUT 5| AT UR/EE A A (GPIO) o W LA HEAE: 3
J& FH DACH 22 i LABRAS e X sl it FLC

F W R

SCRE 24~ DAC, %~ DAC X B — ML 1) DAC ¥4 #%
CHE 8 AR 12 frfit, BAEAE 12 R R 404 55 AR 2 6 5 B R AR
XU DAC S [A) AP B b A7 e 4

£~ DAC Y3 DMA Tijfig, F3CHF DMA "N si i e il
DMA XUH 1 2] 548 S v

MR ZAWIE . PR AR

DAC #irth 3R 5 v A IES:

LR Ih A A AL

i N 278 B R SCRE Vrers

W N R e

227 EHRILARKTHHEHIC(CRC)

LR T CRC32 fil CRC16 HIIRE, THM LR (CRC) THH HLoARYE [l e i A4 i 2 Dl X5 2t =
CRC itH &5, EHANN A A, CRC A 3= B T 56 10F B 1 far sl A 47 il 1 IE W 1 AN 52 B . ENVIEC
60335-1 $& it 1 —FPIGAIE AT e BE M 1. CRC THE B0 AT DAERE P @ AT S R AR R, a5
RN RS ERRRFF AT LR, ARG TR 2 I8 N A7 2SR

CRC32 FERHME T

CRC32 (X3 + X% + X2 + X2 + X164 X12 + X1 + X104+ X8 + X7 + X5 +X* + X2 + X +1)
32 SLRFI A F1 32 i H AL IR D

CRC &R [E: 14 AHB B8k EH# (HCLK)
WA 8 M arfras (Rl A7l i 45D
TEHTCARTHE A MG E VT BC &

CRC16 TRl e

CRC16( X6 + X5 + X2 +1)

8 P A I EE AN 16 frk H R B Ay

CRC &R [E: 14 AHB B8k EH# (HCLK)
AT B IIUAME, PTG B R0 0 1K /N g
S HF 8bit LRC 256 18 A= 1k
TEHTCARTHE AR E VT BC &

¢ B E E B
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2.28 FEEEEHINES 2 (SAC)

PR SRR I 51 5, SRR 22 B PR B ik R T S R o PR i SRR R A R B R Rk Ik, AR T Al A A
BRI T & REAR R PR3 i N A e S

B SRR SRR TR -

> SCFF DES X RREE
<% ¥ DES 1 3DES hnfiga5iz s
<> TDES 3#f 2KEY 1 3KEY #&=
< 3¢¥F CBC M1 ECB #i3{

> SCFF AES X RRELE
< X4 128bit/192bit/ 256bit B K
<% ¥¥F CBC. ECB. CTR iz

> SCRE SM4 KRB
< ¥ ¥FCBC. ECB iz

> W SHA s
< %HF SHA1/SHA224/SHA256

> WHF MD5 J¥ ATk

> WHF SM3 iRk

> SCREBEALECE R

JF: SACHELL T 1EM #1452 E180MHz, AIHHCLK % 1 GEE77180MHz, LI %SAC HALLE 2 2 5,

229 ME—RZF5]5(UID)

N32H482 Z 41| 7= it N B A A [ FE B ME— & %5 7 81 5, 43 0 99647 JUID(Unique device 1D) 112847
UCID(Unique Customer ID), XN % 78157 L NAF - o I R GBI E I, SN ES G BAEH
J SRS, FEARIESE R — ANMCURES i 2 FEAT AT I 50 B A& ME— 11, P N RE P sl 1% % T L ik
CPUBSWDHz 1L, Anr &k .

UIDA96AT, 8% HRAE T I S BRSNS, a9 E INAERT, R brE— bR R 53 & Sk AR S &,
— PRI FE A A 28 N I 2 A, 0 m] F 0 i 2 A DI Re ) H 25 12 1 (Secure Bootloader).

UCID 12807, sy B REASFPH 5@ 3, BE SR A KRAMHEKAE S .
230 BATELLITAGHER T (SWJI-DP)

WIRARMISWI-DPE: T, 454 TITAGHI H 47 B 2R i 4% 11, AT LSZEl Bt 47 B2k ik iz D B TAGHEE L )
R, JTAGHIITMSFIITCKAE 54 5| 5 SWDIOFSWCLK L B 5] 1, JITMSHI_E 89— MRS = B 51 T
1EJTAG-DPFISW-DPa] )4 .
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3 Bl X A#iR
31 HEREE

3.1.1 LQFP64
3-1 LQFP64 5| i/ Aii
o
(@]
(@]
m
8 2] o © < ~ © n <t ™ N S: : 9. ﬂ irl
Y m o I m o o o om0 0 0 < <
> > o4 o o a o oo a a 4a o a4 a a
. CICI I eI irririr .
< o N — o (2] [o0] N~ © Ln <t o N — o ()]
[{e] (o] O O o Ln n n n n Lo n n n Lo <t

<
os)
2
[
[S

48 [ ] vop

PC14-0sC32_IN[_|3 a6 [ ] Pa13
PC15-05C32_OUT[_|4 a5 ] Par2
PH0-0SC_IN [_|5 a4 [ ] Part
PH1-0sC_oUT[_|6 43 [ ] pat0

LQFP64

pc2[ |10 39 | |pcs

pc3[ |11 38 | |pc7

vssa [ |12 37 [ ] res
vDDA[ |13 36 | | PB15
PAO-WKUP [ | 14 35 [ ] PB14
Pa1[_|15 34 [ | P13
pa2[ |16 33[ | rB12

PA3 [ |17
vss[ |18
voD [ |19
Pa4 [ |20
PA5 [ |21
Pas [ |22
Pa7 [ |23
pca[ |24
Pcs [ |25
PBO [ |26
PB1 [ |27
pe2 [ |28
pB10 [ |29
PB11 [ |30
PH3 [ |31
voD [ |32
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3.1.2 LQFP100
& 3-2 LQFP100 5| 431

94| ] PH4-BOOTO

99[ Jvss
98| |PEL
97| |PEO
96| |PBo
95| |pB8
93| |pB7
92| |rB6
91| |PBs
90| |rB4
8o |rB3
8g| |PD7
87| _|PD6
86| |PD5
85| |PD4
84| |PD3
83| _]pp2
82| |Pp1
81| |PDo
8o|_]pc12
79| Jpcit
78| _]pc1o
77|_]PAts
76| _|PAl4

~

H
o
10| |voD
-
(é2]

PE2 |
PE3[ |
PE4[|
PES |
Pe6 [
VBAT [
pc13[_|

PC14-05C32_IN [_|

[ ]vop
74[ ] vss
73[ ] PH2
72[ ] PA13
71[ ] pPaL2
70[ ] Pa11
69[ ]rat0
68| | PAag
PC15-05C32_OUT [ 67| ] pas
vss_s[_|10 66 ] Pco
vop_s[ |11 65 | rcs

PHO-OSC_IN [_] 12 sa[ ] e
PH1-0SC_OUT [_|13 LQFP100 s3] Pce

NRsT [ 14 62| ]rp1s

pco[ 15 61[ ]rp14

pci[ 16 60[ ] P13

rc2[ |17 s59[ ] po12

rca[ |18 s8] po11

vop [ |19 57[ ] po1o
vssa[_]20 56| PDo
VREF+[_|21 55| ] s

vDDA[_|22 s4[ ] PB15

Pao |23 53| ] P14

PaL[ |24 52| ] pB13

paz[ |25 51[ ] pB12

© © N o g @~ W N

Pa3 [ |26
vss [ |27
voD [ |28
Pa4[ |29
PAs [ |30
Pas [ |31
Pa7 [ |32
Pca |33
Pcs[ |34
PBO [ |35
PB1[ |36
Pe2[ |37
Pe7 [ |38
res [ |30
Peo [ |40
PE10 [ |41
PE1L[ |42
PE12 [ |43
PE13 [ |44
PEL4 [ |45
pE1s [ |46
pB10 [ |47
pB11[ |48
PH3 [ |49
voD [_]50
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3.1.3 LQFP144
K| 3-3 LQFP144 5| {44

144[ ] vop
143[ ] PHs
142 [ PEL
141 PEO
140 ] P9
139[ | pBs8
138 [ PH4-BOOTO
137 | pe7
135 [ PB6
135 P85
134 PB4
133 |pB3
132[ ] PG1s
131 ] vop
130 [ Jvss
129[ ] pG14
128 ]pe13
127[ ] P12
126 ]pe11
125[_]PG10
124 ]PGo
123 |p7
122[ ] PD6
121["]vop
120[ ] vss
119[]PD5
118 | PDa
117 ]p3
116[ ] PD2
15[ ]pD1
114[]PDO
113[Jre12
112[ Jpenn
111 [ Jec1o
110[ ]pals
100 [ J A

pe2[]1 108[ ] voD
pea[|2 107[Jvss
pea[ |3 106[ ] PH2
pEs[ |4 105 ] Pa13
pes [ []Par2
veat [ [ ]Pa1L
pc13[] [ ] pat0
PC14-05C32_IN [ [ pas
] Pas
pro [ 10 99[ ] pco
prL[] 11 98 ] pcs
pr2[]12 97[ ] pcr
pra[1s 96 ] pco
pra[[14 95| ] vop
prs [ 15 94[ ] vss
vss[|16 93| ] pcs
vop []17 92[ ] pe7
pre [ 18 91[ ] Pe6
. LQFP144 s Jrcs
pre [ 20 89| | PG4
pro [ 21 88[ ] Pa3
pr10[]22 87 ] po2

PHO-0SC_IN [ 23 86| ] PD15

u.
g

>
o
8

“
5
S

)
2

PC15-05¢32_0UT [

©
o
8

PH1-0sC_ouT |24 85| ] PD14
NRsT[ |25 84] ] voD
pco[]26 83[ ] vss
pc1[|2r 82| ] Pp13
pc2[]28 81 ] Pp12
pca [ 29 8o[ ] Pp11
vop []30 79[ ] Pp10
vssa[]a1 78[_] PD9
vrer+ [ 32 77[ ] Pos
vopA []33 76| ] PB15
pA0[ |34 75[_]PB14
pAL[ |35 7a[ ] pB13
pa2[ |36 73[ ] B2

5 8 8 8 ¥ % 2 I 9 2 5 ¥ 2 8 ¥ ¥ @ % B B 5 B B 8 ¥ ¥ 3 I B B 5 B @ 2 ¢ o
bbby dygddggudduguuguggupgugu g ggg
2 4 8 I 2 2 % 3 8 8 & 3 T ¥ 8 2 3T S 8 8 3 b R O® 8 2 %8 3z ¥ I 2o oz o2 49
& > s & & & & & = &8 & & f k > S F kF B & o& & & & > 9 B F P Y E R R P =z S
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FEMC_A23
GTIM2_CH1
SP14_SCK
-l 1)1 PE2 110 | FT | Yes PE2 ATIMB CH1 -
USART4_TX
EVENTOUT
FEMC_A19
GTIM2_CH2
SP14_NSS
-l 2] 2 PE3 110 | FT | Yes PE3 ATIM3. CH? -
USART4_RX
EVENTOUT
FEMC_A20
GTIM2_CH3
-1 3|3 PE4 /0 | FT | Yes PE4 SP14_NSS -
ATIM3_CHIN
EVENTOUT
FEMC_A21
GTIM5_CH1
GTIM2_CH4
-1 4| a4 PE5 /0 | FT | Yes PE5 SPI4. MISO -
ATIM3_CH2N
EVENTOUT
FEMC_A22
GTIM5_CH2
SP14_MOSI WKUPO
ATIM3_CH3N RTC_TAMP3
LPTIM2_IN1
EVENTOUT

1] 6 6 VBAT S - - VBAT - -

RTC_OUT1
ATIML_CHIN
ATIM1_BKIN
21717 PC13 110 | FT | Yes PC13 ATIM2_CH4N
LPTIM2_ETR
ATIM3_BKIN
EVENTOUT
GTIM7_CH3
EVENTOUT
GTIM7_CH4
EVENTOUT
FEMC_AO
12C2_SDA
ATIM3_CH1
-1 - |10 PFO 110 | FT | Yes PFO XSPI NSS1 -
UART8_CTS
EVENTOUT
FEMC_AL
12C2_SCL
-l PF1 /0 | FT | Yes PF1 ATIM3_CH2 -
XSPI_CLK
EVENTOUT
FEMC_A2
12C2_SMBA
ATIM3_CH3
XSP1_100

-1 5 5 PEG /O | FT | Yes PEG

WKUP2
RTC_TAMP1

3| 8 8 PC14-OSC32_IN /0| FT | Yes PC14 OSC32_IN

419 |9 PC15-0SC32_OUT /O | FT | Yes PC15 0SC32_0uT

-l - |12 PF2 I/0 |FTa| Yes PF2 ADCL1_IN13
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EVENTOUT

PF3

1/0

FTa

Yes

PF3

FEMC_A3

ATIM3_CH4
12C3_SCL ADC3_IN17
XSPI_101

EVENTOUT

PF4

1/10

FTa

Yes

PF4

FEMC_A4
ATIM3_CHIN
12C3_SDA

XSP1_102 ADC3_INO
GTIM5_CH1
12C3_SCL
EVENTOUT

PF5

1/0

FTa

Yes

PF5

FEMC_A5
ATIM3_CH2N
XSPI_103
GTIM5_CH2
12C3_SDA
EVENTOUT

ADC3_IN13

10 | 16

VSS

VSS

11 | 17

VDD

VDD

PF6

1/0

FTa

Yes

PF6

GTIM6_CH1
GTIM4_ETR
GTIM3_CH4
12C2_SCL
GTIM4_CH1 ADC2_IN16
XSP1_103
SPI5_NSS
UART7_RX
EVENTOUT

PF7

110

FTa

Yes

PF7

GTIM7_CH1
ATIM3_BKIN
GTIM4_CH2
XSPI_102

FEMC_A1 ADC1_IN15
SPI5_SCK
UART7_TX
GTIM8_ETR
EVENTOUT

PF8

110

FTa

Yes

PF8

GTIM9_CH1
ATIM3_BKIN2
GTIM4_CH3

XSP1_100 ADC2_IN1
FEMC_A24
SPI5_MISO
EVENTOUT

PF9

110

FTa

Yes

PF9

GTIMI10_CH1
ATIM3_BKIN
GTIM8_CH1
SPI2_SCK
GTIM4_CH4 ADC4_IN17
XSPI_101
FEMC_A25
SPI5_MOSI
EVENTOUT

PF10

110

FTa

Yes

PF10

ATIM3_BKIN2
GTIM8_CH2
SPI2_SCK
XSPI_CLK

ADC4_INO
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FEMC_AO
EVENTOUT

12

23

PHO-OSC_IN

110

FTa

Yes

PHO

12C2_SDA
SPI12_NSS/1252_WS
ATIM1_CH3N
USART2_RX
GTIM5_CH3
ATIM3_CHIN
EVENTOUT

OSC_IN
ADC1_IN10

13

24

PH1-0SC_OUT

1/0

FTa

Yes

PH1

12C2_SCL
SPI12_SCK/12S2_CK
USART2_TX 0SC_ouT
GTIM5_CH4 ADC2_IN10
ATIM3_CH2N
EVENTOUT

14

25

NRST

1/0

RST

Yes

NRST

15

26

PCO

1/0

FTa

Yes

PCO

LPTIMI_INL
ATIM1_CH1
UART7_RX
12C3_SCL
USART4_TX
XSPI_RXDS
GTIM10_CH1
EVENTOUT

ADC12_IN6

16

27

PC1

110

FTa

Yes

PC1

LPTIM1_OUT
ATIM1_CH2
UART7_TX
XSPI_104
SPI3_MOSI/12S3_SD
SPI2_MOSI/12S2_SD
12C3_SDA
USART4_RX
GTIM10_CH2
EVENTOUT

ADC12_IN7

10

17

28

PC2

1/0

FTa

Yes

PC2

SPI2_MISO
12S2_AUX_SD
LPTIM1_IN2
ATIM1_CH3
ATIM3_CH2
XSP1_105
SPI3_NSS/12S3 WS
GTIM10_CH3
UAR7_TX
EVENTOUT

ADC12_IN8

11

18

29

PC3

110

FTa

Yes

PC3

SPI2_MOSI/1252_SD
LPTIM1_ETR
ATIM1_CH4

ATIM1_BKIN2
XSP1_106 ADC12_IN9

SPI3_SCK/I2S3_CK

GTIM10_CH4
UAR7_RX
EVENTOUT

19

30

VDD

VDD

12

20

31

VSSA

VSSA

13

21

32

VREF+

VREF+

13

22

33

VDDA

ninunlunmn

VDDA

14

23

34

PAO-WKUP

110

FTa

Yes

PAO

USART2_CTS ADC12_IN3
UART6_TX WKUP1
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HEX

GTIM1_CHI_ETR
GTIM4_CH1
ATIM2_ETR

ATIM2_BKIN
SPI3_MISO
ATIM3_CH3N
EVENTOUT

RTC_TAMP2

15

24 | 35

PAl

1/0

FTa

Yes

PAl

USART2_RTS_DE
UART6_RX
GTIM4_CH2
GTIM1_CH2
RTC_REFIN

GTIM8_CHIN
SP14_MOSI
SPI3_MOSI/12S3_SD
SPI16_SCK
ATIM3_CH4N
EVENTOUT

ADC12_IN4
RTC_REFIN

16

25 | 36

PA2

1/0

FTa

Yes

PA2

USART2_TX
GTIM4_CH3
GTIM5_CH1
GTIM1_CHS3
GTIM8_CH1_ETR
XSPI_NSS0
UART7_TX
12S_CKIN
SPI6_NSS
EVENTOUT

ADC1_IN5
WKUP3
LSCO

17

26 | 37

PA3

1/0

FTa

Yes

PA3

USART2_RX
GTIM4_CH4
GTIM5_CH2
GTIM1_CH4
GTIM8_CH2
XSPI_CLK
UART7_RX
12S2_MCK
MCO2
EVENTOUT

ADC1_IN2

18

27 | 38

VSS

VSS

19

28 | 39

VDD

VDD

20

29 | 40

PA4

1/0

TTa

Yes

PA4

SPI1_NSS
SPI3_NSS/12S3_WS
USART2_CK
USB_HS_SOF
GTIM2_CH2
XSPI_NSS1
12C2_SCL
SP16_MISO
GTIM7_CH1
LPTIM2_IN2
USARTL_TX
EVENTOUT

ADC2_IN17
DAC1_OuT

21

30 | 41

PAS5

1/0

TTa

Yes

PA5

SPI1_SCK
GTIM1_CH1_ETR
ATIM2_CHIN
XSPI_CLK
12C2_SDA
SP16_MOSI
USARTL_RX
XSP1_100

ADC2_IN13
DAC2_OUT
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HEX

GTIM7_CH2
EVENTOUT

22

31 | 42

PAG

1/0

TTa

Yes

PA6

SPI1_MISO
ATIM2_BKIN
GTIM9_CH1
GTIM2_CH1
ATIM1_BKIN
XSPI_103
UART7_CTS
1252_MCK
SDIO_CMD
XSP1_100
EVENTOUT

ADC2_INO

23

32 | 43

PAT

1/0

TTa

Yes

PA7

SPI1_MOSI
ATIM2_CHIN
GTIM7_CH1
GTIM2_CH2
ATIM1_CHIN
GTIM10_CH1
XSPI_102
XSPI_101
MCO1
GTIM9_CH2
EVENTOUT

ADC2_IN2

24

33 | 44

PC4

110

FTa

Yes

PC4

ATIML_ETR
12C2_SCL
USARTL_TX
XSPI_107
XSPI_102
UART7_TX
123 SCL
LPTIM2_OUT
ATIM3_CH3N
EVENTOUT

ADC2_IN5

25

34 | 45

PC5

110

FTa

Yes

PC5

GTIM8_BKIN
ATIM1_CH4N
USARTL_RX
XSP1_103
UART7_RX
12C3_SDA
GTIM5_ETR
EVENTOUT

ADC2_IN11
WKUP4

26

35 | 46

PBO

1/0

FTa

Yes

PBO

GTIM2_CH3
ATIM2_CH2N
ATIM1_CH2N

XSPI_l01
SPI5_SCK
SPI3_MOSI/I12S3_SD
SDIO_D1
USART4_TX
EVENTOUT

ADC3_IN12
ADC1_IN1

27

36 | 47

PB1

110

FTa

Yes

PB1

GTIM2_CH4
ATIM2_CH3N
ATIM1_CH3N

XSPI_100
UART7_RTS_DE
SPI5_NSS
SDIO_D2
USART4_RX
EVENTOUT

ADC1_IN12
ADC3_IN1
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RTC_OUT2
LPTIM1_OUT
GTIM4_CH1
ATIM3_CH1
12C3_SMBA
XSPI_105
37 | 48 PB2 1/0 |FTa| Yes PB2 GTIMI_CH4 ADC2_IN12
SP13_MOSI/12S3_SD
SDIO_CLK
UART6_TX
SPI1_NSS
GTIM6_ETR
EVENTOUT

ATIM3_ETR
FEMC_NE4
- | 49 PF11 /O | FT | Yes PF11 SPI5_MOSI -

EVENTOUT

FEMC_A6
- | 50 PF12 /0 | FT | Yes PF12 ATIM3_CH1 -
EVENTOUT

- |51 VSS S | - - VSS - -

- | 52 VDD S - - VDD - -

FEMC_A7
ATIM3_CH2
- | 53 PF13 /0 | FT | Yes PF13 12C4_SMBA -
MCO1
EVENTOUT

FEMC_A8
ATIM3_CH3
- | 54 PF14 110 | FT | Yes PF14 12C4_SCL -
MCO2
EVENTOUT

FEMC_A9
ATIM3_CH4
- |55 PF15 110 | FT | Yes PF15 12C4 SDA -

EVENTOUT

FEMC_A10
ATIM3_CHIN
- | 56 PGO /0| FT | Yes PGO UART7_TX -
GTIM7_CH2
EVENTOUT

FEMC_A11
ATIM3_CH2N
- | 57 PG1 /0| FT | Yes PG1 UART7_RX -
GTIM7_CH3
EVENTOUT

FEMC_D4
ATIM1_ETR
UART7_RX
UART6_RX

SPI1_SCK
GTIM4_CH2
GTIM9_CH4
EVENTOUT

38 | 58 PE7 I/0 |FTa| Yes PE7 ADC3_IN4

FEMC_D5
ATIM1_CHIN
GTIM4_CH3
UART7_TX
SDIO_DO
SPI1_MISO

39 | 59 PES8 I/0 |FTa| Yes PES8 ADC34_IN6
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HEX

EVENTOUT

40 | 60

PE9

1/0

FTa

Yes

PE9

FEMC_D6
ATIM1_CH1
GTIM4_CH4
SDIO_D1
SPI1_MOSI
EVENTOUT

ADC3_IN2

VSS

VSS

VDD

VDD

41 | 63

PE10

1/0

FTa

Yes

PE10

FEMC_D7
ATIM1_CH2N
XSPI_CLK
SDIO_D2
SPI12_NSS/1252_WS
ATIM1_CHIN
GTIM2_CH1
GTIMY_CH1
USART4_TX
EVENTOUT

ADC34_IN14

42 | 64

PE11

110

FTa

Yes

PE11

FEMC_D8
ATIM1_CH2
SP14_NSS
XSPI_NSS0
SPI5_NSS
SDIO_D3
SPI2_SCK/I2S2_CK
USART4_RX
EVENTOUT

ADC34_IN15

43 | 65

PE12

110

FTa

Yes

PE12

FEMC_D9
ATIM1_CH3N
SP14_SCK
XSP1_100
SPI5_SCK
SDIO_CLK
SPI2_MISO
GTIM7_CH4
EVENTOUT

ADC34_IN16

44 | 66

PE13

1/0

FTa

Yes

PE13

FEMC_D10
ATIM1_CH3
SP14_MISO

XSPI_IO1

SPI5_MISO

SPI2_MOSI/1252_SD
SDIO_CMD
EVENTOUT

ADC3_IN3

45 | 67

PE14

110

FTa

Yes

PE14

FEMC_D11
ATIM1_CH4
SP14_MOSI
ATIM1_BKIN2
XSPI_102
SPI5_MOSI
EVENTOUT

ADC4_IN5

46 | 68

PE15

110

FTa

Yes

PE15

FEMC_D12
ATIM1_BKIN
ATIM1_CH4N

XSPI_103
12C1_SDA
USART4_RX
GTIM10 CH1

ADC4_IN2
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EVENTOUT

29

47

69

PB10

1/0

FTa

Yes

PB10

SPI2_SCK/12S2_CK
12C2_SCL
GTIM1_CH3
UART7_RX
XSPI_CLK
ATIML_BKIN
SDIO_D7
FEMC_D11
EVENTOUT

30

48

70

PB11

1/0

FTa

Yes

PB11

12C2_SDA
GTIM1_CH4
UART7_TX
XSPI_NSS0
12S_CKIN
FEMC_D12
EVENTOUT

ADC12_IN14

31

49

71

PH3

1/0

FT

Yes

PH3

LPTIM2_IN1
UART8_CTS
ATIM3_BKIN
ATIM2_CH4N
GTIM5_CH1
EVENTOUT

32

50

72

VDD

VDD

33

51

73

PB12

110

FTa

Yes

PB12

SPI2_NSS/12S2_WS
12C2_SMBA
USART3_CK

ATIM1_BKIN
USB_HS_ID
GTIM4_ETR

UART7_RTS_DE
SP14_NSS
GTIM9_CH3
EVENTOUT

ADC1_IN11
ADC4_IN1

34

52

74

PB13

1/0

FTa

Yes

PB13

SP12_SCK/I252_CK
USART3_CTS
ATIM1_CHIN

UART7_CTS
SP14_SCK
ATIM1_CH2
GTIM10_CH2
GTIM9_CH4
EVENTOUT

USB_HS_VBUS
ADC3_IN5

35

53

75

PB14

1/0

FTa

No

PB14

SPI2_MISO
ATIML_CH2N
GTIM8_CH1
ATIM2_CH2N
1252_AUX_SD
GTIM9_CH2
USART4_CK
EVENTOUT

USB_HS DM
ADC4_IN4
ADC1_INO

36

54

76

PB15

1/0

FTa

No

PB15

SPI2_MOSI/1252_SD
ATIM1_CH3N
ATIM2_CH3N

GTIM8_CH2
GTIM8_CHIN
ATIM2_CH4
UART8_CTS
EVENTOUT

USB_HS_DP
RTC_REFIN
ADC2_IN15
ADC4_IN3
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FEMC_D13
SPI3_NSS/12S3_WS
55 | 77 PD8 I/0 |FTa| Yes PD8 ATIM1_CH3 ADC4_IN12
GTIM10_CH1
EVENTOUT

FEMC_D14
SPI3_SCK/I2S3_CK
ATIM1_CH3N
56 | 78 PD9 1/0 |FTa| Yes PD9 GTIM9_CHS3 ADC4_IN13
GTIM7_ETR
GTIM10_CH2
EVENTOUT

FEMC_D15
USART3_CK
57 | 79 PD10 /0 |FTa| Yes PD10 ATIM1_CH4 ADC34_IN7
ATIM3_ETR
EVENTOUT

FEMC_CLE/FEMC_A16
USART3_CTS
GTIM4_ETR
12C4_SMBA
58 | 80 PD11 /0 |FTa| Yes PD11 SPI3_MISO ADC34_IN8
USART4_TX
12C1_SCL
GTIM10_CH3
EVENTOUT

FEMC_ALE/FEMC_A17
GTIM3_CH1

59 | 81 PD12 I/O |FTa| Yes PD12 SPI3_MOSI/12S3_SD ADC34_IN9

GTIM6_CH1

EVENTOUT

FEMC_A18
GTIM3_CH2
60 | 82 PD13 I/0 |FTa| Yes PD13 XSPI_RXDS ADC34_IN10
GTIM6_CH2
EVENTOUT

- 1 83 VSS S | - - VSS - -

- | 84 VDD S - - VDD - -

FEMC_DO
GTIM3_CH3
12C4_SCL
61 | 85 PD14 /0 |FTa| Yes PD14 ATIM2_CH1 ADC34_IN11
GTIM10_CH4
GTIM6_CH3
EVENTOUT

FEMC_D1
GTIM3_CH4
SPI2_NSS
12C4_SDA
62 | 86 PD15 1/0 |FTa| Yes PD15 ATIM2_CH2 -
ATIM2_CHIN
GTIM8_CH1
GTIM6_CH4
EVENTOUT

FEMC_A12
ATIM3_CH3N
SPI1_SCK
- | 87 PG2 110 | FT | Yes PG2 12C2 SCL -
GTIM5_ETR

EVENTOUT
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PG3

Yes

PG3

FEMC_AL3
ATIM3_BKIN
12C4_SCL

SPI1_MISO -
ATIM3_CH4N
12C2_SDA
EVENTOUT

89

PG4

1/0

FT

Yes

PG4

FEMC_Al4
ATIM3_BKIN2
12C4_SDA
SPI1_MOSI
GTIM6_ETR
EVENTOUT

90

PG5

1/0

FT

Yes

PG5

FEMC_A15
ATIM3_ETR

SPI1_NSS -
UART7_CTS
EVENTOUT

91

PG6

1/0

FT

Yes

PG6

FEMC_INT2
ATIM3_BKIN
12C3_SMBA -
UART7_RTS_DE
EVENTOUT

92

PG7

110

FT

Yes

PG7

FEMC_INT3
USART4_CK

12C3_SCL -
UART7_TX
EVENTOUT

93

PG8

1/0

FT

Yes

PG8

USART4_RTS_DE
12C3_SDA
UART7_RX
FEMC_NE3
XSPI_NSS1
EVENTOUT

94

VSS

VSS

95

VDD

VDD

37

63

96

PC6

1/0

FT

Yes

PC6

12S2_MCK
ATIM2_CH1
SDIO_D6
USART4_TX
GTIM2_CH1
12C4_SCL -
SPI2_NSS/I2S2_WS
USART2_CTS
FEMC_A16
ATIM2_CH2
EVENTOUT

38

64

97

PC7

1/0

FT

Yes

PC7

12S3_MCK
ATIM2_CH2
SDIO_D7
USART4_RX
GTIM2_CH2
12C4_SDA
SPI2_SCK/I2S_CK
USART2_RTS_DE
FEMC_A17
ATIM2_CH2N
GTIM8_CH2
EVENTOUT

39

65

98

PC8

110

FT

Yes

PC8

ATIM2_CH3 -
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E20l):
(BALJE)

IEKE M ThRE

RN HEX

SDIO_DO
GTIM2_CHS3
USART4_CK
ATIM3_CH3
12C3_SCL
SPI2_MISO
USART2_TX
EVENTOUT

40

66

99

PC9

1/0

FTa

Yes

PC9

12S_CKIN
MCO2
ATIM2_CH4
SDIO_D1
12C3_SDA
GTIM2_CH4
ATIM2_BKIN2 -
SPI12_MOSI/1252_SD
USART2_RX
FEMC_NOE
ATIM2_CH3N
GTIM8_CH3
EVENTOUT

41

67

100

PA8

1/0

FTa

Yes

PA8

MCO1
USARTL_CK
ATIM1_CH1
12C3_SCL
12C2_SDA
12S2_MCK
12C2_SMBA
GTIM3_ETR
SDIO_D1
EVENTOUT

ADC3_IN18

42

68

101

PA9

110

FTa

Yes

PA9

USARTL_TX
ATIM1_CH2
12C3_SMBA
12C2_SCL
12S3_MCK
GTIM8_BKIN
GTIM1_CH3
SPI12_SCK/I2S2_CK
SDIO_D2
12C4_SCL
12C1_SCL
EVENTOUT

ADC4_IN18

43

69

102

PA10

110

FT

Yes

PA10

USART1L_RX
ATIM1_CH3
GTIM10_BKIN
12C2_SMBA
SPI2_MISO
GTIM1_CH4
ATIM2_BKIN PVD_IN
12C2_SDA
1252_AUX_SD
SPI5_MOSI
12C4_SDA
FEMC_NWE
EVENTOUT

44

70

103

PAl1l

110

FT

Yes

PAl1l

USARTL_CTS
ATIM1_CH4
USB_FS_DM -

SPI12_MOSI/1252_SD

ATIM1_CHIN
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E20l):
(BALJE)
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RN HEX

GTIM3_CH1
ATIM1_BKIN2
SP14_MISO
USART4_TX
ATIM2_CH3N
EVENTOUT

45

71

104

PA12

1/0

FT

Yes

PA12

USARTL_RTS_DE
ATIM1_ETR
USB_FS_DP
GTIM9_CH1

12S_CKIN
ATIM1_CH2N -
GTIM3_CH2
SP14_MOSI
USART4_RX
SPI2_NSS
EVENTOUT

46

72

105

PA13

1/0

FT

Yes

PA13

JTMS-SWDIO
GTIM9_CHIN
12C4_SCL
12C1_SCL
IR_OUT
USART3_CTS
GTIM3_CHS3
UART6_TX
GTIM8_CHS3
EVENTOUT

47

73

106

PH2

1/0

FT

Yes

PH2

USART4_RTS_DE
USART1_RX
GTIM3_CH4 -
GTIM9_CHS3
EVENTOUT

74

107

VSS

VSS

48

75

108

VDD

VDD

49

76

109

PAl4

1/0

FT

Yes

PAl4

JTCK-SWCLK
LPTIM1_OUT
12C4_SMBA
12C1_SDA
ATIM2_CH2
ATIM1_BKIN
USART2_TX
UART6_RX
GTIM8_CH4
EVENTOUT

50

77

110

PA15

110

FT

Yes

PA15

JTDI
SPI3_NSS/I2S3_WS
GTIM1_CH1_ETR
SPI1_NSS
ATIM2_CH1
12C1_SCL
USART2_RX
UART6_RTS_DE
ATIM1_BKIN
UARTL_TX
USART2_CTS
ATIM2_CHIN
ATIM3_ETR
EVENTOUT
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RN

HEX

111

PC10

Yes

PC10

SPI3_SCK/I2S3_CK
UART6_TX
SDIO_D2
ATIM2_CHIN
XSP1_NSS1
GTIM9_CH4
EVENTOUT

52

79

112

PC11

1/0

FT

Yes

PC11

UART6_RX
SPI3_MISO
SDIO_D3
12S3_AUX_SD
ATIM2_CH2N
12C3_SDA
XSPI_CLK
GTIMI10_ETR
ATIM3_CH2
EVENTOUT

53

80

113

PC12

1/0

FT

Yes

PC12

SDIO_CLK
SPI3_MOSI/12S3_SD
USART3_CK
GTIM4_CH2
ATIM2_CH3N
12C2_SDA
XSP1_100
ATIM2_CH2N
ATIM3_CH3
EVENTOUT

81

114

PDO

110

FT

Yes

PDO

FEMC_D2
ATIM2_CH4N
SP14_MISO
SPI3_MOSI
UART6_TX
XSP1_I01
ATIM3_CH4
EVENTOUT

82

115

PD1

110

FT

Yes

PD1

FEMC_D3
ATIM2_CH4
ATIM2_BKIN2
SPI12_NSS/12S2_WS
UART6_RX
XSPI_102
121_SDA
EVENTOUT

54

83

116

PD2

1/0

FT

Yes

PD2

GTIM2_ETR
SDIO_CMD
ATIM2_BKIN
SPI3_NSS/I2S3_WS
XSP1_103
ATIM2_CH3N
SP12_MOSI
ATIM1_CH4
ATIM2_CH4N
ATIM3_CH4
GTIM5_CH2
EVENTOUT

84

117

PD3

1/0

FT

Yes

PD3

FEMC_CLK
USART2_CTS
GTIM1_CH1_ETR
XSPI_NSS0
SPI2_SCK/I2S2_CK
EVENTOUT
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PD4

Yes

PD4

FEMC_NOE
USART2_RTS_DE
GTIM1_CH2 -
XSPI_104
EVENTOUT

86

119

PD5

1/0

FT

Yes

PD5

FEMC_NWE
USART2_TX
XSPI_IO5
GTIM6_CH1
ATIM1_CH4N
EVENTOUT

120

VSS

VSS

121

VDD

VDD

87

122

PD6

1/0

FT

Yes

PD6

FEMC_NWAIT
USART2_RX
GTIM1_CH4

XSP1_106 -

SPI3_MOSI/12S3_SD
GTIM9_ETR
EVENTOUT

88

123

PD7

1/0

FT

Yes

PD7

USART2_CK
FEMC_NEL/FEMC_NCE2
GTIM1_CH3 -
XSP1_107
EVENTOUT

124

PG9

110

FT

Yes

PG9

USART4_RX
FEMC_NE2/FEMC_NCE3
SPI3_SCK
USARTL_TX

GTIM8_CHIN -
SPI2_MOSI
GTIM6_CH2
SPI2_MISO
EVENTOUT

125

PG10

110

FT

Yes

PG10

FEMC_NE3
XSP1_102
GTIM7_CH1
EVENTOUT

126

PG11

110

FT

Yes

PG11

XSPI_103
SPI4_SCK
GTIM7_CH2
EVENTOUT

127

PG12

1/0

FT

Yes

PG12

FEMC_NE4
USART4_RTS_DE
XSPI_D1
SP14_MISO
GTIM7_CH3
EVENTOUT

128

PG13

1/0

FT

Yes

PG13

FEMC_A24
USART4_CTS
XSPI_CLK
SP14_MOSI
GTIM7_CH4
EVENTOUT

129

PG14

110

FT

Yes

PG14

FEMC_A25
USART4_TX
XSP1_DO
SP14_NSS
SPI2_MISO
12C1_SCL
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GTIM6_CH3
ATIM2_CH4
EVENTOUT

130

VSS

VSS

131

VDD

VDD

132

PG15

1/0

FT

Yes

PG15

USART4_CTS
GTIM6_CH4
12C1_SDA

SP16_NSS -
ATIM2_CH4N
USARTL_RX
EVENTOUT

55

89

133

PB3

1/0

FT

Yes

PB3

JTDO
SPI3_SCK/12S3_CK
GTIM1_CH2
SPI1_SCK
GTIM3_ETR
ATIM2_CHIN

USART2_TX -
GTIM2_ETR
USARTL_RX
12C2_SDA
USART2_RTS_DE
ATIM2_BKIN
EVENTOUT

56

90

134

PB4

110

FT

Yes

PB4

NJTRST
SPI3_MISO
GTIM2_CH1
SPI1_MISO
12S3_AUX_SD
GTIM9_CHI_ETR
ATIM2_CH2N

USART2_RX -
GTIM10_BKIN
12C3_SDA
SDIO_DO
ATIM2_ETR
LPTIM2_IN1
USART2_TX
EVENTOUT

57

91

135

PB5

1/0

FT

Yes

PB5

12C1_SMBA
GTIM2_CH2
SPI1_MOSI
SPI3_MOSI/1253_SD
GTIM9_BKIN
ATIM2_CH3N
USART2_CK -
12C3_SDA
GTIM10_CH1
LPTIML_IN1
UART5_CTS
USART2_RX
EVENTOUT

58

92

136

PB6

1/0

FT

Yes

PB6

12C1_SCL
GTIM3_CH1
USARTL TX
GTIM9_CHIN
ATIM2_CH1
ATIM2_ETR
ATIM2_BKIN2
LPTIM1_ETR
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Fail-
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R
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H0)
110 %50

LQFP100| &
LQFP144

FEMC_NE2/FEMC_NCE3
EVENTOUT

59

12C1_SDA
FEMC_NADV
USART1_RX
GTIM3_CH2
GTIM10_CHIN
93 | 137 PB7 110 | FT | Yes PB7 ATIM2_BKIN PVD_IN
GTIM2_CH4
12C4_SDA
LPTIML_IN2
UART6_CTS
EVENTOUT

60

GTIM4_CH1
GTIM10_CHIN
94 | 138 PH4-BOOTO /0| FT | Yes | PH4-BOOTO USARTL TX -

EVEVTOUT

61

GTIM3_CH3
SDIO_D4
GTIM6_CH1
12C1_SCL
GTIM9_CH1
95 | 139 PBS /0 | FT | Yes PB8 ATIM2_CH2 -
ATIM1_BKIN
SPI5_MOSI
FMEC_NWAIT
GTIM9_CH4
EVENTOUT

62

SPI2_NSS/12S2_WS
GTIM3_CH4
GTIM7_CH1

SDIO_D5
12C1_SDA
GTIM10_CH1
ATIM2_CH3
ATIM1_CH3N

FEMC_NE1/FEMC_NCE2
EVENTOUT

96 | 140 PB9 /O | FT | Yes PB9 IR-OUT

GTIM3_ETR
FEMC_NBLO
ATIM3_ETR
97 | 141 PEO 110 | FT | Yes PEO ATIM3_CH4N -
GTIM9_CH1
USARTL_TX
EVENTOUT

FEMC_NBL1
GTIM10_CH1
98 | 142 PE1 110 | FT | Yes PE1 ATIM3_CH4 -
USART1_RX
EVENTOUT

63

9 | - VSS

64

100 | 144 VDD

143 PH5 /0| FT | Yes PH5 EVENTOUT -
S
S

N VDD - -

l= #A, O= #H, S= HHF.
FT: #&5V; FTa: #ZZ5N, ZHEMSML.

Fail-safe 7724545 /1 7% HITIIANS » PO LTI 5 T D SAFEIN 5 T IEA LS MITT-FEOE IR L — )k,
TEHFEEIRHI PR -
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4. USART3. UART5. UART8/RTS_DE. TXARX /55 il LI# F O M.
5. FDCANL1. FDCAN2#TXARX 55 a] LI 7 (T E10 et

T ZEFHG T IS B b o BEHIADCL2_INX, ZEniX 17 M AT LUZADCL_INXZZADC2_INX. #/417: ADC12_INSZE7vix 15/ [l
LU E 9ADCL_INS, 14 7] LU B 7ADC2_IN9.

JHE, FEH 5 A B B I B FIADC34_INX, v %15 AT LUZADC3_INX Z(ADCA_INX

TG BPAO X W9 L EEF HIGTIML_CHL_ETR, Fv 7 LIAT B 12 2055 AGTIML_TI1 Z(GTIM1_ETR. /72, PALSXTAY
I E WG R 5507 5 HGTIML_CHL_ETR, A G EHI X

FEAFT 195711, 75 ZEH RO HL L5 R 224D 73,6V 6
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FERFAN RS T T FEM P VOB 235 VAl Bt 0 BB T2 I 2 S, A e g BT
Mt AELEE VP IR b, R NSRBI AR AN G5 » BT B E A8 =5 RS A (P 241£3Y)

(CEID

412 HWAHA{E

B AR I, A R I T Ta=25THIVpp=3.3V(1.8V < Vpp < 3.6VHLE ). X S8 H T %15

SRR,
413 BAIHhLR
BRI I AR T B ST ARG
414 MBHEE
T3 B0 1 R At T a1,
B 4-1 31 AR S

—X MCU

30pF —

4.1.5 S|H#NEE
B b 4\ R R 77 5 T 42t
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4.1.6 HEBFR

K 4-3 flhH %

VBAT |
- Backup circuit
Power Switch
~
1.8~3.6V (32KHz Oscillator,RTC wakeup
circuit,Backup register
e 1
|
|
I
10 I
General 1/0 port —@ Levell jogic :
switch circuit o I
Core circuit |
(CPUdigital |}
Vbp circuit and |
H memeory) :
| |
VDD 12/ Volt i |
12/-In oltage
regulator ll :
nx100nF | :
|
+1x4.7uF® E W !
| |
= Vss1/2/--+/n T !
VDDA
—
VDDA
: o —@
Vs
—— i > Analog
I peripherals
L0OnE VREF + (ADCs
n —— DACs)
+2.2uF
100nF | +2.2uF VREF-
hd -®
- Vssa | —

»

7t

L L TuF B B T B HE N oo - LQFPBA 7758V oo J4Pin64 . LQFP100//045/8V oo 4Pin100,
LQFP144 /#7717 N bp #Pin144 .
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4.17 EEVEFENE

4-4 FLPH AR T 5

IDD'VBAT

O Vgart|

IDD

4.2 X BRHUE fH

INAEZSAF L A BT i b <40 fe RBUE( PR (GR 4-1. R 4-2. R A3)h e infl, rREs FEERTK
ANEHBAR IR o 3K B R 45 Y BE AR 2 KB KT, AN ERTE LS AR T 88 F IO DI REVE R TE 1R S8 AF I AR
EREINIEE IS AR SR E G

% 4-1 HERE

e iR B/AME BXE X
Vop - Vss A1 3 A4k F A (B B Vopa il Vop) @ -0.3 4.0
Vin TESVA 5 E RN B E® Vss-0.3 5.5 \%
EHE T AR E? Vss-0.3 Vob + 0.3
| AVbpx | AR 5| I 8] 0 s 22 - 50 .y
| Vssx- Vss| AR 5| 2 1) o s 22 - 50
VEsp(HBM) ESD# Ha i, FL R (A A4 2Y) W, 431177

1. FrE K IE(Vop, Vooa) FIHL(Vss, Vssa) 51 BHLA AR R ANE R YFTCBE N Kt 24 L.
2. VNN HREKME, BiistEs %R 4-2,
3. USVEZA G| HEINESV, Voo ek T2.25V,

% 4-2 HRERE

75 iR BREY HBfr
Ivo 2233V oo/Vooa LR 2R S FELIAL (L 87 FRLE) @) 400
lyss 23 Vst 26 ) A LI (A HY BRI (D@ 400
| AT NOFNF ] 51 Ja0_E P B o FRLUAL 12 mA
© AT OFNF ] 51 A P LA -12
NRST 5| I3 N R -5/0
||NJ(P|N)(2)(3) S e
FAB SN IR +/-5

=

JT A YR (Vop,  Vooa) MIHE(Vss, Vssa) 51 B UG £ JE R B SNEE SU VRV Fl N IO S i AR 48 L

2. HViNSVool, B—ANIEFENER; MViN<Vssi, B—ANRFETENER. hneny SN H 5 KE, BERES%R
4-1,

3. RIAENERS TR WL554.3.257.
4,  RAERKHERE, Vool KL N0.1Vop.
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% 4-3 IR
i R $fE Hfir
Tste i Al Y -65 ~ + 150 C
T BOK &I 125 oC

4.3 THE%A
43.1 BRAITIEXMH
% 4-4 BT TAERME

fine) Z¥ *MF R/ME BRRME B
freLk I8 AHB B 8T 2R - 0 240
3] o fa MH
fooLk |7~J H5 APBL/2 IN £ 45 . 0 180 z
Vopa RS 73 A L W5 Voo®AH[F 1.8 36 \Y;
Vear oy AR R - 1.8 3.6 v
Ta | gy HEGREES BRI 40 105 o
T SRS TR S 7 -40 125 °C

1. EUUE AR R B IR Voo M Vopaflt B, 7E L EATIE ¥ EEHIE], Voo MIVopaZ [B]H: % f0 A 300mV H 25

432 _EEAIEERK TS
THEPA I BERKIEE 445 REEE IR .

*® A5 LA BN AR

e ¥ %AF B/ ME BAE E:<Viv
. Vop b JH# & 20 © v
oo Vop T Ri#E 2 80 © -

433 PR AL A PR BB R
FRBL N SHOHARF 4-45) IR FAIVoo kel IR RIS 1.

R A-6 N RS AR LR SRS 1

ine) 2 A B/ME HAE BRAE | B

PRS[2:0]=000 (_-7H) 2.09 2.18 2.27 \%

PRS[2:0]=000 (" F4#Y) 2 2.08 2.16 \Y

PRS[2:0]=001 (_-7H) 2.19 2.28 2.37 \%

TR A PRS[2:0]=001 (T F£7) 2.09 2.18 2.27 \Y;

Vous S S 4% PRS[2:0]=010 (_--7H) 2.28 2.38 2.48 \%
(PWR_CTRL [ PRS[2:0]=010 (T F4iY) 2.19 2.28 2.37 v

MSB 75 0) PRS[2:0]=011 (- TH) 2.38 2.48 2.58 \%
PRS[2:0]=011 (T F&Y) 2.28 2.38 2.48 \Y/

PRS[2:0]=100 (_-TH) 2.47 2.58 2.69 \%

PRS[2:0]=100 (T F4¥) 2.37 2.48 2.59 \%
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PRS[2:0]=101 (L TH) 257 2.68 2.79 \%

PRS[2:0]=101 ('~ F4¥%) 2.47 2.58 2.69 \Y

PRS[2:0]=110 (L TH) 2.66 2.78 2.9 \Y

PRS[2:0]=110 ('~ F4¥%) 2.56 2.68 2.8 \Y

PRS[2:0]=111 (_LTH) 2.76 2.88 3 \Y

PRS[2:0]=111 (' F4¥%) 2.66 2.78 2.9 \Y;

PRS[2:0]=000 (_LTH3) 1.7 1.78 1.85 \Y

PRS[2:0]=000 ("~ F4#%) 161 1.68 1.75 \Y

PRS[2:0]=001 (L THY) 1.8 1.88 1.96 \Y

PRS[2:0]=001 ('~ F4#%) 17 1.78 1.85 \Y;

PRS[2:0]=010 (L TH) 1.9 1.98 2.06 \Y}

PRS[2:0]=010 (T F#3Y) 1.8 1.88 1.96 \Y/

S PRS[2:0]=011 (b’ﬂa) 2 2.08 2.16 \%

58 00 PSP 2R PRS[2:0]=011 (T F#Y) 1.9 1.98 2.06 \Y/
(PWR_CTRL H PRS[2:0]=100 (_E7Hi) 3.15 3.28 3.41 \%

MSB % 1) PRS[2:0]=100 ( F F4:31Y) 3.05 3.18 331 v
PRS[2:0]=101 (L TH) 3.24 3.38 3.52 \%

PRS[2:0]=101 ("N F&¥Y) 3.15 3.28 3.41 \Y

PRS[2:0]=110 (L TH) 3.34 3.48 3.62 \Y}

PRS[2:0]=110 (' F43Y) 3.24 3.38 3.52 \Y/

PRS[2:0]=111 (LT 3.44 3.58 3.72 \Y

PRS[2:0]=111 (T F&¥Y) 3.34 3.48 3.62 \Y

Vpvphystt) PVD iE ¥ - - 100 - mv
VPror };?@Dﬁi e - - 1.66/1.58 - \Y
BOR_LVL[2:0]=000(_b-7Hi) - 1.66 - \Y

BOR_LVL[2:0]=000( F F&¥%) - 1.62 - \Y

BOR_LVL[2:0]=001(_7Hi) - 21 - \Y

BOR_LVL[2:0]=001( F F&i%) - 2 - \Y;

Vaor BOR L\fﬁ/T B BOR_LVL[2:0]=010(_EF+#¥) - 2.3 - \Y,
(ALK BOR_LVL[2:0]=010( F F#iH) - 2.2 - \Y
BOR_LVL[2:0]=011(_THE) - 2.6 - \%

BOR_LVL[2:0]=011( F F&¥%) - 25 - \Y,

BOR_LVL[2:0]=100(_-THE&) - 2.9 - \Y

BOR_LVL[2:0]=100( T F&Y) - 2.8 - \Y;

Trstrempo® | B A7 H7 4L ] - - 0.8 4 ms

1 W8 RIE, AR .

434 HNEHRSHEHE
TRAL SRR 4-45] T R FFEHR FE T RV oot i LR R R
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® 471 NERSREEL

&5 S *AF B/ME HWRIE BKE L:<¥ VA
VREFINT WEZSREE -40°C< Ta< +105°C 1.164 1.2 1.236 \
B S R
. (1) - 2
TS_vrefmt HTJ‘, ADC E/‘J;ﬁilﬁ- ]Eﬂ 5.1 17.1 us
RV N AESE | VDD = 3.3V
AVeerwT | iy -40°C< Ta< +105°C 14 ] 14 mv

1. B SRR REI TR] 2 @ i S 1 2 IR E IR 3 .
2. WMETHRIE, ANEAFEFINR .
435 ftEE R

HTH M Z M S HR R A Tahr, RESHPR R AR TR PR VOS5 I 53, 7
L E . TAESR . VORI B A . B P AEAA A 2% KA B DA SCHAT ARG 45

R AE RO TI R , TELE 4-4.

AFihas M A AT T W RTEFE I A, R AT — ARG T A .
4351 BAKHFHFE

e A T R4

B A IVOGI R T A, RSN ERAS A b
B A RAMRERAE T OCHPIRES,  BRAESRRI UL .

B [RAEAF GRS 1 T7 A B[R] 1) 28 2] By B8 38 17 1) i R (0~40MHz I 0N 35455 1, 40~80MHz 1/~ %%
5 JE A, 80~120MHzH S92/ 25437 & B, 120~160MHzH 9342543 & B, 160~200MHzH 442545 J& B,
200~240MHzItf 544545 Ja 31) o

B R TUIIRETTE (PR IXASSHL AAE BB PR R e iR ) .

B YR AMER: frouka = frok/2, freikz = frok/2.

B Vpp=3.63V, LGRS T105°C,

T ABRIER 49 HMSE, RIKIER 4-45) H R T AIVopfh i B R IR H .

VppEXVss(TG 11 %K) »

R 4-8 BATHEAT I EK BT AE, Bl A EACRS  ERIN A7 s 4T

HAEO
we 5% T froik : o : R
Ta=-40C | Ta=25T TA=85C | TA=105TC
240MHz 101.63 104.81 118.53 129.14
SRHERTER | 180MHZ 81.65 94.68
! 78.7 : : 104.91
@, fEheHT 8.75 04.9
- Hhh 120MHz 58.16 60.85 73.23 83.17
IS AT 60MHz 34.87 46.59
oo R iR 32.50 56.18 mA
1 o 240MHz 3121 33.86 45.19 54.81
HI 180MHz 27.23 38.20
o 24.73 : . 47.72
@, XHRT
G hh 120MHz 18.52 20.82 31.48 40.84
60MHz 10.96 13.10 23.73 32.94
1. HZGEAEEEE, AL,
2. HfucLk>8MHz J3 FHPLL.
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R 4-9 FEMRAE T 1 K I A

HRIEO
ias) B %44 frcLk - - - - Bfr
Ta=-407TC Ta=25C Ta=85T Ta=105C
240MHz 91.96 94.94 108.27 118.66
SHEIEER T 180MHzZ 74.07 86.76
o, fEaL 71.29 96.85
A 120MHz 53.92 55.77 67.93 7774
TEAR A 2 60MHz 32.14 43.71
loo R 29.87 53.24 mA
HL7 240MHz 19.26 21.48 32.59 41.85
SHESIER T 180MHzZ 17.61 28.59
@, KT 15.45 37.81
A 120MHz 11.65 13.75 24.58 33.75
60MHz 7.64 9.67 20.41 29.48
1. HEEATEMNERLGAE, ANEAEPPIER,
2. Hfuck>8MHzi} B FIPLL.
4.3.5.2 RITFERA HBIREE
MCULLF T 51 454
B TEROGI ERA TR, HIERER MRS L Voo Vss(G 11 %) -
B T ERIMEERAL T RAPIRES, BRIAERRA UL
X 4-10 (EHURIRHLEL R i SRR i K FE AL TH AE@
HRIEOD
i sH & Ta=- R R TA Hpr
40°C Ta=25°C | Ta=85°C ~105°C
WIE#R AT IE4T#E, LSE
" #T9F, RTC4THF, IWDG 1.3 2.84 13 21.84
STOPO 54 X i, Backup SRAM {4
o | FHoftsd | - mA
i PES AT LP A, LSE
JIL
T7F, RTC #IFF, IWDG 0.87 1.67 7.72 13.24
%I, BackupSRAM f#Ef
LSE #TH, RTC #T7F,
IWDG %4, BackupSRAM 17.4 18.7 29.4 44
{R¥F
STANDBY LSE #T7F, RTC 3%,
oo | BLUTHBE | WG i, BackupSRAM | 17.3 18.6 203 44 uA
R ks
LSE #TFF, RTC %4,
IWDG %4, BackupSRAM 17.3 18.6 29.4 44.1
ARFF
VBAT 5 LSE #TFF, RTC #I7F,
loo_vear | THALN A IWDG %4, Backup SRAM 2.6 3.8 10.9 19.8 uA
Vi {R¥F
1. HEEEATVHNEERLIE, AEAEFPIER,
2. FETBRGE Frilia g R
3. 3R 411 [EHURERAURE T 0 31 28 R K H Ve #E@
HRIEOD
e BH %M Taz=- R R Ta L: ¥y
40°C Ta=25°C | Ta=85°C ~105°C
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RS A TFi2/TA, LSE
" TJF, RTCITJF, IWDG 1.3 2.84 13 21.84
i a VAR 42 40T LP #55%, LSE
117F, RTCITJHF, IWDG 0.87 1.67 7.72 13.24
%, BackupSRAM f#£F
LSE #T#, RTC 7,
IWDG <4, BackupSRAM 2.8 3.9 16.3 31.3
FR¥E
S#TANDBL LSE #T7F, RTC %I,
Iop *ﬁfﬁfﬂ%\ IWDG %4, BackupSRAM 2.7 3.8 16.2 31.4 uA
PR (R
LSE #TJF, RTC %M,
IWDG %4, BackupSRAM 2.6 3.7 16.2 31.4
AREF
VBAT 5 LSE #TJF, RTC 77T,
loo_vear | THIHLRIH IWDG 4], Backup SRAM 2.6 3.6 12.3 22.4 uA
i {R%F
1. HZEATEERGAE, AL,
2. FETFCRHGE g
4.35.3 HMEHETIHERE
* 4-12 SMEHEITRIERE
Bk Vi WRIE E:<X VA
DMAL1 4.47
DMA2 4.12
AHB FEMC 15.44 HA/MHz
XSPI 14.45
USBHS 23.75
BKP SRAM 0.41
CORDIC 3.55
AHB1 FMAC 6.93 HA/MHz
CRC 0.83
SDIO 10.04
ATIM1 10.17
AHB?2 ATIM2 10.82 HA/MHz
ATIM3 10.69
GPIOA 45.33
GPIOB 45.82
GPIOC 46.06
GPIOD 44.89
AHB3 LA/MHz
GPIOE 45.41
GPIOF 45.81
GPIOG 44.98
GPIOH 4452
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ADC1 17.54
ADC2 14.06
ADC3 14.90
ADC4 14.66
SAC 2.49
DAC1 4.64
DAC2 4.64
12C1 6.40
12C2 6.80
12C3 6.77
12C4 6.40
LPTIM1 3.91
LPTIM2 4.83
UARTS 5.39
UART8 5.53
GTIM1 9.61
GTIM2 8.85
GTIM3 9.38
GTIM4 11.60
GTIM5 11.47
APBL GTIM6 11.61 HAMH?
GTIM7 1165
CANFD1 16.92
CANFD2 16.69
UCDR 5.55
USBFS 8.48
BTIM1 6.56
BTIM2 6.38
SPI2/12S2 6.64
SPI3/12S3 6.48
USART?2 6.62
USART3 6.85
RTC 3.26
WWDG 3.70
PWR 4.60
SPI1 5.14
SPI4 5.28
SPI5 4.77
APB2 SPI6 4.82 HAMH
USART1 6.83
USART4 9.17
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UART6 551
UART7 5.51
GTIM8 13.50
GTIM9 13.36
GTIM10 13.62

43.6 HMERETPRIRRFIE

4.3.6.1 ASPEREERNSIIRE (HSE)

FERPE LRSS BRI A SR AN AR (Bypasstix) 4G, MEGERZMM R BIERT SR 4-4

(K12 A
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F 4-13 =EANEH ek

ines ¥ %4 B&/ME HAE BAE L: XA
fHsE_ext FH P AR R e 4 R () 1 8 50 MHz
VHseH OSC_IN i N\ 5| j 5 H~F B e 0.7Vop - Vop
VHseL OSC_IN A 5| MK F~F F R Vss - 0.3Vop \%
tw(HsE) OSC_IN Bl K g s ] @) i 16 -
tr(HsE) ns
OSC_IN b F+-55 T B fitg b 1] (4) - - 20
ti(HsE)
DuCynse) | &=tk - 45 - 55 %
I OSC_IN i A\ J5i FLift Vss<VINSVDD -1 - +1 HA

1 dEHEE, AREEAP PR,
4.3.6.2 AFEPARERTSE (LSE)

FERPE RSB MRE RSN SR (Bypasstizl) 4T, MEGERZME R BIERT R 4-4
IIESEE

R 4-14 RESNH I Bl

5 S5 %M B/ME HAE BAE =X (vA
fLsE_ext FH P A3 IR e A 2R O 8.8 32.768 1000 KHz
VLseH OSC32_IN Hp N\ 5] i s B ~F Fa 0.7Vop - Vbp \Y,
VLsEL OSC32_IN g \ 5] B B 1 By e Vss - 0.3vDD mvV
tw o N i

O | 0SC32_IN i Ek i [ ] ) 450
tw(LSE)
ns
tr(LsE) . N
OSC32_IN | F+B8 T B [ @ - - 50

ti(LsE)

DuCywse) | &=t - 30 - 70 %
IL OSC32_IN #Hi NI HR Vss<VINSVDD - - + A

1 W8 RIE, AR PR,

45 AR SR

VHSEH

90%

10% i
VHSEL —

tr(HSE) > > —=tf(HSE) « > tW(HSE) - twW(HSE)

~——THSE———>!

THSE_ext

External Clock Source

e
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4-6 HMBARE I PR AU

VLSEH

90%

10%
VISEL = s

Y
\

Lr(LSE) > > tf(LSE) tW(LSE) - tW(LSE)

«—T | GE—»

External Clock Source

JuUuL

A5 P — A A A B T RS 7 A B R S B

eI A MBI B (HSE) AT LA ] — N 4~32MHz ¥ AP B i R ds (R iAiaD MR e 7= . A Tih gy
A5 B T N R A I RSN s A, I SR SRR RIS R R, ISR ST
AR LAV ] R SR IR G A% (K51 A, DAyst N 2R RS S (AR E I 1] . A7 R PRI IIR AR (1 TR 2
BN, B3, WRESE), TSR A . (I HLPR 3 00 A HR 38 At TR AT I O VR B AR)

F 4-15 HSE 4~32MHzHfR % a5 F 1t 0@

=) S8 XA B/ME HAUE BAE BAr
fosc_In PR 2R AR - 4 8 32 MHz
Re J it HELRE - - 380 - kQ
VDD=3.3V,
i2 HSE Kz i VIN=VSS - 1.8 - mA
30pF 7%
Om IR a S JA B - 10 - mA/N
tsurse)® | JEBIETE(8M &) Voo & E M - 3 5 ms

1o IR IR PE S Ok B AP R R A IS R 45

2. HBCHRIE, AEAEF PR

3. tsupse)Z A SIS A], S AERAFAEBEHSEJT A&, B 219 2R E II8MHZIRZ IX BN ] o TX AN KB A AL — AR AR dir A 1
Pt LIRATE], B AE D R A I R A R T AR EUR

4-7 A FI8MHz & < 1) st 784 37 ]

Resonator with
integrated capacitor
L1

f

F—————— E HSE

Gain
control
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1 Rexr8fH di db R R JUE o

A5 —A A B B T R A8 A I S R e o

R SNSRI B (LSE) 7] LA B —A~32.768KHz 1) AR /M & il iR ds (i) MR 28~ 42 . A pr
S PE B AT R 7 f R AN e ds i, @I AR T B S5 R . ERL A, IR
TR AU ] R RO ST R e 0 5, DLOsk/Ni B 2k B AS Bl RS e i 18] o A % S ARV IR 4% 1 1R H
ZHR . B BESE), EHERANMPATE H. (X IR 2IR SR E IR 2SS FA T8 5 U ToIR R IR)
JER: X TCUuRCL, B EH T ENT N 7w HPRET 5 BRI aa K i 7% W ACuAIC . AH
HAZE s e I B 7 LIC L AIC o 5 172 4 45 HE 01 3 L B HT 240

T BCLA F(if 5 : CL=Cu %XCi2/ (Ci1+ Ci2) + Cstray, H H'Cstray 42 5/ 1T 11 Z5FPCB # ZPCB 1 F /1T
H 2

Flhn: aniREEE 7 — AN E EE%?’CLZGPFE(]i%%ﬁ%%ﬁﬁcstray:2p|:’ m\UCLl:CL2:8pFo

# 4-16 LSEIR % 2345 1 (fLse=32.768kHz)®

Giine) 4 M R/ME HAUE BAHE By

Rr S A5t LB - - 5 - MQ
5K Zh - 300

12 LSE 3Rz it HHIRZ) - 750 - nA
Lz - 1000
KR 3 - 9

gm EON A ) . 12 ; HA/V
1o KB - 27

tsuse)@ J& Bl ] Voo &2 5E - 2 - s

1 WZREPETRIE, AEAER Pl

2. tsuuse 2 /A BIISIE], R MBAHEBELSETRINE, H 215 2IFE 132.768KHzHIR 5 X B 8] o X AN EUEAASE —MniE 18
RS LIERATE], e RE DR A I R A R T AR ALK

K 4-8 {i FH32.768KH & {4k [t HL 7Y &7 F

MCU

Low-power
Control

IN ouT

1
LT
1
LT

{0

Xtal

- Cu

437 PERRTBHIRARE
TR A R SHUR A PR SR R R 52 4-400 2% (I35
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4.3.7.1 HEMNIBHSHRCHRT 2

£ 4-17 HSIHR 235 1EO@

=) 2% %4 B/ME HRUE RAHE LA
frsi K VDD=3.3V, Ta=25°C, KifEJq 7.960) 8 8.040) MHz
VDD=3.3V, TA =-40~105°C -1.5 - 2 %
ACChsi HSI R # FIRE® | VDD=3.3V, TA=-10~85°C -0.8 - 15 %
VDD=3.3V, Ta=0~70°C 0.5 - 1.3 %
tsu(Hsl) HSI %% &% J& sh i 8] - - - 6 us
lopghsn HSI 437 a2 DAt - - 100 120 uA

Vob = 3.3V, Ta=-40~105°C, FRIEREHIWH.

BT RIE, Al .

AEFERHERE RS, REIEIRREE . SRR SRR 22 Y 20 1%

L B R ZE AR ERTTOR S, Bk BRI, AR AT IR
3.7.2 fEEHNHB(LSI)RCHR T 2%

N N

F* 4-18 LSHRG 245 1EO®

Fa=] e 20 353 BAME | 2BE | BXE | B4
25°C R, Vop =3.3V - 32 - KHz
fLsi@ fil HH AR
Vop=1.8V ~3.6V, TA = -40~105°C 28.8 32 35.2 KHz
tsusn® LSI #Iz 35 2% J 2l (7] - - 60 84 us
Ioosn® LS| k%45 Thit - - 0.6 - nA

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

4.3.8  METHFERE P EE i) B ]

R 4-1951 H W RN [R) 2 AE — NBMHZAIHSI RCHR ¥ o M R Bl A5 21 R I 150 FH A B B A =24 il
AR R T E -

B STOPOE{STANDBY#Z: &P ZRCHRE %%
B SLEEPHIZC: HJERR &3t NSLEEPAE R BT FH B B b
FIA PO TR) A2 A A B IR R AL B R P & 3R 4-410 2RI =15 31

R 4-19 RIHARAE A L I (]

we 2% FEO T
twusLEEP A R A e i 6 Cycles
tssrone AP O Me PR (A 23 4k THE AT =) 20 us

AT B O P (18 T 28 A D B2 X)) 22 us
twusToBY FREATIAR nse i 100 us

1. MRERASTE] 0 MR R S ah = P R P I IR — 4548 4
439 PLLAE
Je 420911 H) B PR BLR FEE R L R 7 & 4-4H0 S fF DR 51,
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HfE
iincg SH L: XA
B&/ME BARUE | BREO
; PLL iy A 4@ 4 8 50 MHz
P PLL % NEF o 525 1L 40 50 60 %
feLL out PLL 545 % B i b 32 - 240 MHz
tLock PLL Ready #87~15 5% i i ] - - 150 s
Jitter Rms cycle-to-cycle jitter @240MHz - 5 - ps
fvco_out PLL VCO output 64 - 500 MHz
lpLL Operating Current of PLL @240MHz VVCO frequency. - - 1500 uA
1. HEZETHESEE, AR RN,
2. HREFEMHIERSIARE, AR YEPLLE N B8R A 13 oL outhb T RRVFTEREIA o
% 4-21 SHRTPLLARE
HE
iing ZH LA
w®/ME WAE | HBAEO
SHRTPLL % A\ 4@ 4 8 50 MHz
fSHRTPLL_IN e e
SHRTPLL #8523 b 40 50 60 %
fsHrTeLL out | SHRTPLL 135 8 H it b 750 - 2500 MHz
tLock SHRTPLL Ready #57~15 S i i [a] 10 62.5 125 pis
Jitter Rms period jitter @250MHz - 100 - +ps
IsHRTPLL Operating Current of SHRTPLL @250MHz VCO frequency. - 9.2 - UA
1. HZEATHEAEE, AAEE P,
2. WEFEEMHIEFPGEIAREL MRS SHRTPLLY A B £h 352 Af £ fshrteLL_outib T RVFVERI .
3. SZPRSHRTPLL# H! 9300MHZz~1000MHz, 45 #h A% FH I Py 4 B S kAT 423 4.
43.10 eFLASHEA 285718
BrAEREI B, FrE RS HURETA = -40~105°CH3 21
K 4-22 eFLASHTE i 2t
e ¥ Rf M| o | Boomo | B
Ta = -40~105°C, double word =, - 40 -
tprog | 64 ALAIRFER[A] Ta = -40~105°C, buffer program #5 i 19 ] ps
=
terase | DU(BK ZA70)#ERRIS[A] | Ta=-40~105°C - 10 20 ms
tme BT BRI ] TA = -40~105°C - 10 20 ms
I, fuolk=240MHz, 4 M54
JE1, VDD=3.3V - 42 545 mA
R, fuck=240MHz,
- 6.5 - mA
Ioo b H LA VDD=3.3V
BRI, fuck=240MHz, ) )
VDD=3.3V 45 mA
AL, Vop=3.3~3.6V - 0.05 4.65 uA
Vprog | 4mfEHE )k - 1.8 3 3.6 \%

1.

HIBCTHORAIE,  ANEEA ™ Al
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K 4-23 eFLASHAT it s 75 fim A1 A 48 CRAT A FR

Gincs SH %1 B/ME® LA
o R TA = -40~105<C, Flash &% ,
P =3 e
Nenp Far(E: BEIXE) Jy 512KB 10 T
10kcycle® at Ta = 85<C I 20
treT KA R A7 SRR 10keycle® at Ta = 105<C Hf 15 4
10kcycle® at Ta = 125<C i 10

1. HEEIHMEEH, AEAFEPINER.
4.3.11 sSFLASHRfE 22451

EeAEdr Ui B, AR S EURAETA = -40~105°C A3, A= F50E A TN32H482VGLTHL 5,
%% 4-24 sFlash {7188 (Data) Fpik

/5 S %AF B/MEO | BEEO | HRKAEO | B
ByteZm FE i [H] - - 100 150 us
tprog N
TR [R] - - 1.0 2.5 ms
Sector(4K =41 ) B BR i [1] - - 2.8 8.0 ms
terase | BIOCK(32 K7 5) 4 4 i) - - 2.8 8.0 ms
Block(64 K1 )48 ki [a] - . 2.8 8.0 ms
tve Chip# R [a] - - 5.0 14 ms
i 2 (33MH2) - 2.2 6.02/100® mA
A2 (50MHz) - 2.2 8.00/15® | mA
YRRt - 0.7@/1.2® | 502/8.0® | mA
B (4K - 0.7@/1.3® | 5.0/8.0® mA
RN (32K) - 0.7@/2.1® | 50@/8.00 | mA
%) A EL LR B (64K) - 0.7@/2.4® | 5.0@/8.0C) mA
B (F8 - 0.7@/1.0® | 5.0/8.0®) mA
DEEP SLEEP#X=,, CS#=
VDD, HAlFTAI10%iA0VEL - 0.12/0.3® | 6.02/10® nA
VDD
STANDBY#:X, CS#=VDD, O
HAih i 10%3 \OVERVDD 80 1007150 pA
Vprog | mFEHEE - 1.8@/2.3® - 2.3@/3.60® \Y,
1. HEHHRIE, ATEA AR,
2. TAEEL.8~2.3VHIFHE F &%,
3. TAEAE2.3~36VHIEHE F&H.
% 4-25 sFlash 7% (Data) 5y AR {17 1 PR
ws e 21 FAF B/MED L:<¥ VA
Nenp FHAr(E: BERE Ta =-40~105<T 100 Keycle
Ta=85<T 20 Years
tReT B R A7 HHRR
Ta=105<T 7.5 Years

1 HZGEWMEEEREE, AEE PR,
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4.3.12 a3 B A (RS BUR )
ST AFIMIAESD, ES, LU), SRR MR Ti%, 00 AT 4800 B Ve & 9 1 U T

PEfE.
B L (ESD)
55 PSR (— 1 X AR b SR i T80 o — 0 5 — A 97 6 Bk o) e m 381 T A A3 5 PR BT A 511 B L

* 4-26 ESD4an 5 KAE

®e e 211 %AF Evit BREV L:<¥ivA
. - Ta=+25 T, & MIL-STD-883K
@) : o]
VESD(HBM) B FEL T R R R (A AR ASE YD) Method 3015.9 3A 4000
\Y;
—_ VN -
Vesocom | FFHLRCH LK (8 HL B % H01Y) gngz’(')zl% T, {577 ESDANEDEC IS c3 1000

1 AR, AEAF PR,
2. VBATH| JIH K i K {E 92000V
HL R BURME(EMS)

*£ 4-27 EMSH;

] E 20 % &S
Vv TEATA] /O Bl _Fjtem i R BR 1], DA & By g VDD = 3.3V, LQFP144,TA = 25<C, HCLK AA
PR = 240MHz, conforms to IEC 61000-4-2
I /E VDD 1 VSS BIIZ A 100pF H% L | VDD = 3.3V, LQFP144,TA = 25<C, HCLK A
LainPuEBR S EER R, PLSIEThEETIL | = 240MHz, conforms to IEC 61000-4-4
VEFTB
b 11O B B I SR A B A AR S I RIE B SS | VDD = 3.3V, LQFP144,TA = 25T, HCLK 4A
L ER ARG, CASIAEIhEEFHt = 240MHz, conforms to IEC 61000-4-4
BARBI(LY)
N TP RE, R EAEOAMEE M B T2 AN R S AR B
B RN EIE G, SRR AR R A
B EEAIN FEATTECE RO 5] BN R
XANINR & EIAJJESD78ALE A HEL IR A BTt
R 4-28 S
ws e 21 FA ey B/MEO
LU Iy ExEs Ta=+125<, £F& JESD 78E A +200mA, 1.5*VDDMAX

1. fEFEERAM T,

4.3.13 1/O¥g DRk

ST PRV

BRARKSBIEN], R RIS EOR IR 4400 % EBAE). BT [01/O I #5245 CMOSRITTL .
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% 4-29 /OB

s 2% *MF R/ME #AE | BKRE Bfr
Vop=3.3V Vss - 0.8
Vie B AR A A Vop=2.5V Vss - 0.7
Vop=1.8V Vss - 0.3*Vop
Vop=3.3V 2 - Vob v
VIH LD R Vpp=2.5V 1.7 - Vb
Vop=1.8V 0.7*Vop - Vop
Vop=3.3V 200 -
Vhys ?;f%ﬁéﬁ%%%&ﬁ Vop=2.5V 200 - iy
Vop=1.8V 0.1*Vpp® -
" R RO Vop=Maximum 1 ) L A
Vpap=0 8% Vpao=Vop®
VDD=3.3v,VIn= Vss 80 - 220 kQ
Reu 559 BRI @
VDD=1.8~3.3v,Vin= V5ss 60 - 500 kQ
VDD=3.3v,Vin= VDD 80 - 220 kQ
Rep 59 MR AL @
VDD=1.8~3.3v,VIN=VDD 60 - 500 kQ
Cio 1/O 5| JHI L2 - - 5 - pF
1. RS CHTRR R . HEEA R H, DEA RN,

%£/5100mV.

U SRAEAREAR 5] G S e B, T O P R e R M
AR i BB R B A — N AT TF R FIPMOS/NMOS SEE) .
Veap 215 10 E IS BT .

o > 0N

FTA 1O I #R2CMOSHITTL A (A R AL E), ST S R T Z2H0™ FICMOS L ZE B TTLS 4
5 Y IR B ERL IR

GPIOGH FH i N /% B o ) AT LA Wi sl H 22 18 +/-12mA R . 76 FH 7 S v, VORI 3 B 4 5 {AIF 3K 5 e,
AL 4. 275 45 H ) 4 0o e K AUE 1A -

B A 1/Ou M Vop EFEEFT R A A, In EMCUYEVop F3RE A i Iz T HL i, A BeilE it 46 6} i KATE
{EIvoo(FE 4-2).

B TE /O WK M Vss B3R H I ERIR AR, I EMCUZEVss B H I KB AT IR, ASRE B L 406 5% B
RAEE Ivss(R 4-2)o

B H

BARdsml i i, % 4-31%1 H IS B0 FI AR B AV it L L R FF & 38 4-41 4 HES S BT 1110

Uit 1B 42 A CMOSHFITTLY

% 4-30 I0BKEHfE 1 %O

- lon loL lon loL loH loL
é ] ] ] ] ) ]
W F 5 VDD=3.3V VDD=3.3V VDD=2.5V VDD=2.5V VDD=1.8V VDD=1.8V Ll
2 -2 2 -1.5 1.5 -1 1 mA
4 -4 4 -3 3 -2 2 mA
-8 8 -7 7 -5 5 mA
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‘ 12 ‘ 12 12 11 11 7 8 ‘ mA ‘
1. B&HRE, AEAEFE R,
F 4-31 i ERREO
e 2 %1 B/ME BAMHE B
Vpp=3.3V, lo.®=2/4/8/12 Vss 0.4
Vor® K P Vop=2.5V, loL®=2/4/8/12 Vss 0.4
Vop=1.8V, lo.®¥=2/4/8/12 Vss 0.2*Vbp v
Vop=3.3V, lon®=2/4/8/12 2.40) Vb
Vor® v T Vop=2.5V, loH®=2/4/8/12 1.86) Voo
Vop=1.8V, lon®= 2/4/8/12 0.8*Vop Vobp
1. ORISR R o UG 485 R 4-270 45 A8 5% B KBUE AR, RIS Lo R A1 (A 1O AN 32 1l RN AN BEAB T lvss
2. ORI RN AR ZENER 4-20 25 L o RAUEE, B ho S AN (I I/OBEIAN 1 i B0 A Bg i 1 Ivoo -
3. HZGEVHERE, AEAEFEF K.
4. SEPRIRBhEE S MR 4-30.
5. PC13,PC14,PCISAZEM.TEE A .
B N3 H AT A

B N S SRR AR E OB AIAE ] 4-9F15% 4-3245 H
BRAEREA U, R 4-328 S HGR A RPA SR A L AT &R 4-4 2 AH IR A 21

R 4-32 F N AR PR

DSy[1:0]Ac & ines S| 1 B/ME | BKXE L= 7A
CL=5pF,Vbp=3.3V - 75
fmax(IO)out %j{i;ﬁia) CL:5pF,VDD:2.5V - 50 MHz
CL=5pF,Vbpp=1.8V - 30
CL=5pF,Vpp=3.3V - 3.7
00(2mA) taoyout i H SR CL=5pF,Vpp=2.5V - 4.8 ns
CL=5pF,Vpp=1.8V - 7.2
CL=50fF,vDD=2.97V,vDDD=0.81V
taoyin i NZERF | input characteristics at 1.8V and 2.5V are - 2 ns
derated
CL=10pF,Vpp=3.3V - 90
fmax(IO)out %j{%ﬁ\%(z) C|_=1OpF,VDD=2.5V - 60 MHz
CL=10pF,Vop=1.8V - 40
CL=10pF,Vpp=3.3V - 3.5
01 (4mA)
taoyout B ZE R C.=10pF,Vpp=2.5V - 45
CL=10pF,Vop=1.8V - 6.8 ns
CL=50fF,vDD=2.97V,vDDD=0.81V
taoyin B NI input characteristics at 1.8V and 2.5V are - 2
derated
10 (8mA) fmax(o)yout SN EAL) CL=20pF,Vpp=3.3V - 100 MHz
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CL=20pF,Vpp=2.5V - 75
CL=20pF,Vop=1.8V - 50
CL=20pF,Vpp=3.3V - 35

tioyout o B SE ST CL=20pF,Vpp=2.5V - 4.8
CL=20pF,Vop=1.8V - 6.6 ns

CL=50fF,vDD=2.97V,vDDD=0.81V
toyin TN ZEf input characteristics at 1.8V and 2.5V are - 2
derated
CL=30pF,Vpp=3.3V - 120
fmax(o)yout BRAR CL=30pF,Vpp=2.5V - 90 MHz
CL=30pF,Vop=1.8V - 60
CL=30pF,Vop=3.3V - 3.4
11 (12mA)

taoyout S SR CL=30pF,Vbp=2.5V - 43

CL=30pF,Vpp=1.8V - 6.4 ns
CL=50fF,vDD=2.97V,vDDD=0.81V
taoyin B N ZER input characteristics at 1.8V and 2.5V are - 2
derated

1/O%i; I Y B 2 i 8 id PMODEY[1:0]FL &, 2 WL 7 Fi 4 < GPIOu; 1 it & 75 77 %5 (1) Ui BH
BRIRER 4-95%E Lo

4-9 i N H A AR SE L

EXTERNAL OUTPUT on
CL

A tr(IO)out )

< T >

Maximum frequency is achieved if (t+t)<=(2/3)T and if the duty cycle is (45-
55%) when loaded by CL specified in the table “I/O AC characteristics”
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4-10 fEHaEiR

Signal

DVDD VDD DVDD

O

Input » Chip core p Output /O »Signal

0,
Input >ﬁ5k?§D Input 50% VDD

!

+—Delay Delay
Qutput, 50% Output,
VDD 50% DVDD

4.3.14 NRSTE| jissta

NRST 5| il AR E HICMOS T &, WHBE K — M ABEWTIT I LA HIH, Reu(Z L3R 4-33). BRARRR BT,
R A-3BFNH S HRAE AR B R RF G R 4-40 5% =153,

2% 4-33 NRST 3| {42

e B Elin B/ME HAUE BXE LN iV
Vinrsn® NRST 4 MK HCFHLUE - Vss - 0.3*Vpp v
ViHnrsm)® NRST #i A\ = F P HL K - 0.7*Vpp - Vbb
Vhys(NRST) NRST Jift 2 5 fih &2 2 FL A B ¥y - - 300 - mvV

Rpu 59 L H SR @ VinN= Vss 30 50 80 kQ
VEnrsT)® NRST %\ JH 8 ok o VDD=3.3V - - 100 ns
VnrnrsT) NRST %t A\ JEJER ik it VDD=3.3V 300 - - ns

1. HBHRIE, A4 R,
2. EREBHAET A EIER BB AN AT IR AIPMOSSE . 1XMPMON/NMOSTH: 5% i) HLBHAR 7N (2 i 10%)

1 UEBAEA.

4-11 W FINRST 5] IR

VDD

External reset circuit®

(2
————= Q NRST . Internal reset
0 b— Filter f—ou

2. R ARIENRST S| I AL BEHEAR TR 4-33h 5 IR K Viunrsn BA R, B IIMCUANBERR B A
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# 4-34. F 4-35. F 4-36F1F 4-375H IS EH BHRAE .
B oM N 2 ThRE S I CGa L EL e BONTE R . ARERI Ah . PWME ) AR PEVERS , 15 554.3.137 .

# 4-34 ATIML/2/345 D

www.nsingtech.com

" 5% rym BME || BOAH e
- 1 - trimMxcLK
t 2 I 2240 [
res(TIvY FERT 35 73 T T frimxcLk= 240MHz 4.16 - ns
- 0 frimxcLi/2 MHz
f CH1 % CH4 [ 5E I FRH Bl AT R
Xt R L e S——yr s 0 120 MHz
ResTim TEIT 28> HER - - 16 bit
{COUNTER MIERE T NEE BT, 16 fiih R - 1 65536 tTimMxcLk
e 3 frimxcLk= 240MHz | 0.00416 273 us
- - 65536x65536 tTIMxcLK
¢ T B
max_counT | SR ATRERT T frimxcLk= 240MHz - 17.9 S
1. BEWRIE, AEA IR,
# 4-35 GTIM1/2/3/4/5/6/ 745D
% ¥ %FF FOME || BOcHE E:
- 1 - tTiMxcLK
tres(TIM) SE I 2% 73 e TH] frimxeLk= 120MHz 8.33 - ns
frimxcLk= 180MHz 5.56 - ns
- 0 frimxcLk/2 MHz
fexr CH1 % CH4 W I 83 AMER I P42 | frimxek= 120MHz 0 60 MHz
frimxcLk= 180MHz 0 90 MHz
ResTim SE I #03 HAE - - 16 bit
ST BT, 16 i HC : - Po8% RIS
== I By, 16 Arih% —
tcOUNTER B 0 frimxcLk= 120MHz | 0.00833 546 us
frimxcLk= 180MHz 0.00556 364 us
- - 65536x65536 triMxcLK
tmax_count | KA RE A THEL frimxcLk= 120MHz - 35.8 S
frimxcLk= 180MHz - 23.9 S
1. BHEHRIE, AEAEFE PR,
#* 4-36 GTIM8/9/10%5 W
WE 2% %1F BAME | Rk A
- 1 - trimxcLk
t R B A% 4 I [
relTiv S Gl frimcik= 240MHz | 4.16 - ns
- 0 frimxcLk/2 MHz
fi CH1 & CH4 1 5E s B s g R
=T HISE R 285 BRI frimxcLk= 240MHz 0 120 MHz
ResTim SE I #8532 - - 16 bit
teOUNTER PR T IR, 16 7T A Ey - 1 65536 triMxcLK
B4 ) 1 frimxcLk= 240MHz 0.00416 273 us
- - 65536Xx65536 trimMxcLK
t =) AT 8% [ -
wwccoun | BRTTHER AL FrivcLk= 240MHz : 17.9 s

1 W8 RIE, AR PR,
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ines SH %1 B/ME BAE LA
- 1 triMxcLK
t E I 280 W [
relTiv LI T R frwccik= 120MHz | 8.33 ns
0 frimxcLk/2 MHz
f CH1 % CH4 f5EH T HS Bl AT
T = 120Nz 0 60 MHz
ResTim TE I 28 HER 16 bit
MIERE T NIRRT, 16 ALt ey 1 65536 tTIMxCLK
fcouNTER -
e 3 frimxcLk= 120MHz | 0.00833 546 s
128x65536 tTiMxcLK
t BTG L
MAX_COUNT Hij(—fﬁmﬂﬁﬁ‘iﬂl frmeLk= 120MHz 699 ms

1 WBeHRE, AR PR,

43.16 FII1HRE

#* 4-38 IWDG f KA/ N E AR ] (LSI = 32 KHz)

G| PD[2:0] B/ HERL[11:0]=0 B KIFKRL[11:0]=0xFFF HApr
14 000 0.125 512
/8 001 0.25 1024
/16 010 0.5 2048
/132 011 1.0 4096 ms
/64 100 2.0 8192
/128 101 4.0 16384
/256 11x 8.0 32768

1 HEHHE, AEEP PR
% 4-39 WWDGH KAl /) v # & A7 ) (8] (PCLK1 = 120MHz)

B TIMERBJ[1:0] B/ PNl AL
/1 0 0.0341 556.92
2 1 0.0682 1113.84
13 2 0.136 2227.68 ms
/4 3 0.273 4455.36

1L B RE, AEE Pk,
43.17 1PCEEOSMHE
BrARR AU, R 4-4051 H KIS HUR A IR, fecuk AR MVop Bt IR FT 38 4-41) 56D 2

N32H4827™ fi I 1PC & I A A R EPCIBAE P, (EA TR IRE]: SDAFISCLANE SR 51, i E
TR, £S5 B EIAIVop 2 [8] FIPMOSE # R ], (EARAFAE .

PCHE: RS T35 4-40, A 4N 2 H Thae 5| I (SDARMISCL)MIRF S, 2 0L554.3.1375
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X 4-40 12CH: RO

AR G5 PR PRI+
F5 & A
il B CYSHE SR 2YEE Sk TNk
fscL 12C 2 O 4R 0.0 100 0 400 0 1000 KHz
th(sTa) FF 4t 2% A ORI (1] 4.0 - 0.6 - 0.26 - us
tw(scLy SCL Hf EC 18] 4.7 - 1.3 - 0.5 - s
tuscLH) SCL I b v i ] 4.0 - 0.6 - 0.26 - us
tusTA) BB T 46 2% A B S (] 4.7 - 0.6 - 0.26 - us
thspa) SDA Hif RIFIN [R] 300 - 300 - 0 - us
tsuspA) SDA 7 57 i [i] 250.0 - 100 - 50 - ns
i“SD’” SDA 1 SCL _I- FHit ] - 1000 20 300 - 120 ns
r(SCL)
t N
t“SDA) SDA 1 SCL T [H ] - 300 - 300 - 120 ns
f(SCL)
tsusTo) {52 1k 25 A ST ) 4.0 - 0.6 - 0.26 - us
2 N Frast T
tw(sTO:STA) IE%@%%%% A AT 7] 4.7 - 1.3 - 0.5 - us
Cb BB BB 1 - 400 - 400 - 550 pf
tv(spa) B A R (A - 3.45 - 0.9 - 0.45 s
tv (ack) IS AT 2 1] - 3.45 - 0.9 - 0.45 us
o VR SR 2= H2IN I Fie)
tsp iﬁig(ﬁ&%ﬁﬁ* I ) 2 g ik ok ) i 0 50 0 50 s
N4

1 mBehRE, AR P,

4-12 12C AR AZ LI AN i HEL B ()

VDD VDD
(2) (2)
47KQ g . :
=UKQ 00
1
1C Bus Wl SDA
T " scL
1000

Repeated Start
Start Condition jmdltlon

soA /(T
—/ G N G
/

)< >< > S'tgrt Condition
> -t P — _\
tson o t . fLSU(SIDrZZDA) LN ~ D =\t_
V(SDA) Nk 7 W(STA:STO)
th:(STA) tW(SCKH) - il o hl _.t_.‘_ Stop Condition
SCL —»—* <P I R vAcK)
YA A \__/
h " ; t
tw(scki) i tisck)— it— =i trscr Y} o 3usTO)
— /fy o = 9 th clock
1% clock cycle

1. IEAEE TCMOSHF: 0.3Voofl0.7Vob.
2. b4 BHFEAE BT I2CH E
3. RHPEE IR T SeBReE AR, WTUANEZSRTHE, F5LREE.
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4.3.18 SPI/12S¥E: 4%

GRARFERIBE, 2 4-4151HHIOSPIZHRIZE 4-4251HH IUIPSTHUR (B FIFFHERE . froLod MV oo fit HL LR
P A-AIA I E,

B St N H 2 F ThRE 51 IEI(SPIFINSS. SCLK. MOSI. MISO, I12SfJWS. CLK. SD)H4PEVERS, S W5

www.nsingtech.com

4.3.13% .
% 4-41 SPILREO®
%we S %4 B/ME HLRIE BAME | B
fscik FRE - - 60
D 2R
Utk SPIR iz INCER - - 20 MHz
DuCy(SCK) SPGB i 5 25 L SPIMAR 45 50 55 %
tsunss) @ NSS#E 37 I 8] M tscLk/2 - -
thnss)® NSS{RFET ] MAREEL tscLk/2
buseLk® | e KRS R EHR tsck/2-1 | tsck/2 | tscuk/2+ 1
twscky®
tsuemn)® v s . FER 3
tu® | A WHA 35
thevn® i o EX 5 2.5
e ® Hl i N PR RN 1] INCER > - ns
taso) V@ By b U 1A e [) MAREEL 9 2*tscLk/2
tais(s0) ¢ Bed e 4% B i A) N 9 - 16
tvso)® et [P, MAR A (EREIAAT Z J5) - 9 13
@ | R AR I EBR(ERGLIE ) : 3 5
tnso)® v 2o MR REILAT 2 J5) 5 - -
e R (R 2 ) 0
1. B&THRE, AEAFEFER,
2. B/MERIRIRSh BN ], B KB RN IERR RS 0 1 B R [A]
3. BUMHBRIFAIH BT, ROKERRIEEELE T S EASRsRH A,
Kl 4-13 SPIR P — M FICLKPHA=0
CLKPHA=0
NSS input \ Y, A
‘ |
: tunss) | tesoLk) . /7 L th(nss) J:
€ y Xi | % g
|
CLKPOL=0 I I: ::W(SCLKH) I I : | |
I | w(SCLKL) | | [ I
| I > | I I
CLKPOL=1 : ! ' :
|
|

MISO output 4<

& |
I |
taso) I t, t I
(SO), I Thso) frsci
le—>, f—>] He

. : | tais(so)
. I I ! ) tiscLk) |
| : 77
| : MSB out >Q Bit 6~1 out LSB out >—
l
tsuesy | |
>, | ,
T
I MSBin !V>< Bit 6~1 Ir’(/ >< LSB in
le thisn N
] '
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Kl 4-14 SPI P B — ML ANICLKPHA=1®
CLKPHA=1
NSS input \ /) (I
[ / | |

: tunss) 1€ (SCILK) > ’ | ::@,n :

| |
CLKPOL=0 | I : |

! | bwsok) 1 | I I

I I twseky I I ! I

| ) | ! ¥ |

|
CLKPOL=1 | | | I W tseL L

I taso) b It : It : | tyscLiy | ldis(s0)

: ! = // = ! |
T t // A
MISO output ———— >< : : MSB out >Q Bit 6~1 out >< LSB out >—
tsuesn : | Thesiy
L ' N //
77

vostnew )N wsein ) misan™ X wssin XTI

W& 5% E T0.3VooM10.7Vop.

K 4-15SPINf B — FAEO

NSS input //

te(scL)

| |
CLKPHA=0 : '
CLKPOL=0 |

| |

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

| |
CLKPHA=1
CLKPOL=0

|

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

I |
| | :
> ! :‘ twscii) , |
MISO input //////////// | wsBin | D< /fit6-1in | >< LSB in X?NHNHN
P E—— !
thomyy | , :
1 77
MOSI output >< MSBout | >€ Bit 6~1 out : !r>< LSB out ><
l
tymo) thmo)

1.

W& 5% & T0.3VopF10.7Vop.

EHREARBAHERAR NSING TECHNOLOGIES INC.

Hohk: PRYITE G L X BT AL X E IR %1095 8 RE AR K E
Hiif: +86-755-86309900 1 H: +86-755-86169100
R4k https://www.nsingtech.com Hii4: 518057



ay,
%) EREK

www.nsingtech.com

X 4-42 12S5EPED

e 5% = BAME | BOAE | B4
fmcLk EERANEIIES FE 256x8K | 256Fs®
fCLK 20 A% I*ﬁﬁ(SZblt) - 64FS(3) MHz
Uty | VS BRI T 2 (32bit) ; 64FsO
DUCY(SCK) | 125 i B i 2 EL 175 HBLR 30 70 %
e ® | WSHRI T BB 252 : 0
bois® | WSIREFIN ] R > 2 :
tuws @ | WSEESTI e 1o ! :
towe® | WSERFFIT I Mtk > : :
twicLkey® . N N . 3125 -
n @] CLKEAMII ] M, ek = 16MHz, % 4i48kHz 345 -
W(CLKL)
tsuso_mRr)® FElkas :;gg g :
AR\ 2 S ) 1235 : :
tsu(sp_sr)®) MR 1253 7 - ns
thsp_mr)P@ FHEs :;gé 8 -
AR B ] = 2
thisp_sr) D@ e 1253 1 -
2 -
tuso_sn®@ | HeHEiyth A7 R ) W 52 R 2 ) e : "
2 -
o sn® | Hellhh H (e MR B2 (R 2 ) e ) :
tuso_wn®@ | B HA R ] EREBERDIZIF) o2 - >
tasowm(® | HcHd R EER E RSB REILI L) [ as 5 :

1. HEWIRIE, AEA IR,
2. KHiTfecko. B1U0, WRfeck=8MHz, M| TrcLk=1/frcLk=125ns,

3. HHRRHR.

K 4-16 125 A2 I e B (KA s @

5 teeLky O

CLKPOL=0

| [ |
CLKPOL=1 W
| I

|
PR | twelky) | : L. thows)
e | e
WS input \ | |
| ] : : Ten s //// I thsp_sT)
tsuws) — > | V(SD_ST) | >y
| | / |
T 0
SD transmit >< Last bit transmit® >< I MSB transmit >< //Bitntransmit >< Last bit
A transmit
tsu(ISD_SR)l thsp_sR) \
—rle——
| | / -
SD receive >< Last bit receive® >< MSB receive >< /7y Bit n receive >< Ir_eacs;i?/let

1. IE &S ET0.3Voof0.7Vob.
2. W F A RIBARALRIB AR . TR — AT 2 AT E XA AL I R IR
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B 4-17 12SF AU e B (R P ) @

teeLi)

CLKPOL=0 !

| | |
CLKPOL=1 W

trcLk) trcLk)

| |
s - A | [
| | -W(CLKH) | w(CLKL) | | | h(WS)
—\ | ' ! | T
i | |
WS input \ | | | // | y
| | 1Ty(sp mm) 77 | thsp_sn)
[ | i >
‘ ' 7 | Tastoit
SD transmit >< Last bit transmit®® >< IMSB transmit >< / Bit n transmit >< ast i
1 transmit
, tsu(SD_SRi thso_mR)
I I a -
SD receive >< Last bit receive® >< MSB receive >< /7 Bit n receive >< Last bit
receive
1. IE&SBEE T0.3VopH0.7Vop.
2. BT RIBARALAIE AN . TR — AN Z AT XA S AR [ AR R
4.3.19 xSPI4#:
# 4-43 xSPITESDRAE 2R (4R
e 28 B/ ME kil BAE BAfr
fex QSPI ik : . 60 MHz
1/tck) ~
tw(ckH) N ) tck)/2-0.5 - texy/2
SCK =ik [a] ns
tw(ckL) tck)/2-0.5 - t(eky/2
tsan) LN (€T VA ]| 25 - - ns
thany LN € TP S L] 55 - - ns
tviouT) i H R A R [a) - 2.5 35 ns
thoum) 4 HH B (R AR ST (1] 25 - - ns
Kl 4-18 xSPITESDRIE A T (I} 7
It ol !: tew :: |< tu ok :: ) tw ey k: | trcky
I | | | I | [
| | | | | | |
1/ | I\ |
Clock | I I I | I cC
| | ty oum | |t oun)| | | | I i
I I | i | | 1 1 1
| N\
Data output <|i DO K | D1 X D2 ) SS
I I '
! ! I'[s(m)l thany I
"7 |
. / I
Data input \ DO | D1 I D2 —
I I 1
I |
(. |
(I |
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# 4-44 xSPI{EDDRIE N HI4FH4:
®5 B3 &/ME SRIH BXE L
fox XSPI B2 - - 60 MHz
1/tcky
tw(CKH) . X tcky/2-0.5 - tcry/2 ns
SCKENKH
tw(ckL) RLELE tcky/2-0.5 - t(cky/2 ns
tsing BRI 1 3 : : ns
tsr(IN) 5 - - ns
thiany; thr(iny B N BE DRI (] 2 - - ns
tviouT);twr(ouT) A H R A S (8] - - 5 ns
thicoum); throuT) A H R R FRI (8] 4 - - ns

4-19 xSPI/EDDRAR 20 R K

Lo | | | | ) | Lol
1/ [ [ I\
Clock I | | ' ' ' ' $S
| I Itvf (OUT)I |tm (©oun | | ter ounl tht (oum | | |
I A = | “—H | '
T T
Data output <|i : :X D1 |X D2 X D3 X D4 |X SS
| I T ! T T T
! | ! | Lran I Bt ny | : : | browy Itm(\N)l
RO A
Data input < D0 X : D1 : X : D2 X X : D4 : j PS—
f T T T T |
[ I | [
| | | Lol
| | | | | |
# 4-45 xSPILERXDSHIZ T i1k
w5 S B/ME HRE BXE i:Nivs
fex S 17 3% - -
1tex XSPI I g A% 60 MHz
tw(ckH) o t(CK)/2-0.5 - t(CK)/2
SCK =i ]
tw(ckL) t(CK)/2-0.5 - t(CK)/2
tvcLk) IR R T - - t(CK)+2
th(cLK) =N | t(CK)+0.5 - -
tw(cs) i v e (] 3*t(CK) - - ns
tvpQ) e N R [a] 0 - -
tvps) H 5 3 4 N\ A R ] 0 - -
th(Ds) B 1 388 i O\ AR AR P T 0 - -
tyRWDS) Hi i 3 A R TR - 3*(CK)
tsf(DQ);tsr(DQ) i N SN T 3 - ns
th(pQ); thr(dQ) LD/ P SR INR ] 2 - ns
tviouT);tvrouT) At B A R T - 7 ns
thiouT); throuT) i AR LR R ) 35 - ns
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K] 4-20 xSPILERXDSHE T 1T

b
NCS |
bcis [#—————— tanc= Initlal accass ———— tpcc:-q
CLK, NCLK T YTy r YTy T o
i || N | B | I | S L) W | IS | TN | S— S T— | |
bmwns byns) thins)
H—h R ] ]
RXDS Y ]
I B
t\.':O.JT: L'I"CLJ‘T: -— Lai&":ﬁ" colnt ——————— t\.‘?":l Lq,'*io: It-,g:o' !
: (hao) sz (ai24] 26 1ma) 70 | On ¢ B Ty B
D[F.0] '.4 wlﬁ.u?l.e 24 Iz.e u.-l:|: 58 | 7o ) g O | N 2
|<—Command address —-|
Hoet drives DQ[7:0] and the memaory drives RWDS.

4.3.20 FEMCH5:

m RBEEARF

K 4-21% W 4-2488 T 0K, R 44688 44045 H THIN HIN 7. IXEEFRA A 45 2R 3% IR T iR
FEMCHC & 1531

> ik 57 R (AddressSetupTime) = 0

> bk R4 ] (AddressHold Time) = 1

> B ST [E] (DataSetupTime) = 1
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K 4-21 FBaE RS B SRAM/PSRAM/NORISE #AE I T

[
Ll

FEMC_NE § SSS \\I

4 .
Lw(NE) >

ol " >l
!4—_tV(N OE_NE) > : < tw(NOE) | th(NE_NOE)
1
FEMC_NOE | |
I I
| I
FEMC_NWE i i i 5 ¢ : |
|
|
—>: |<—tv(A_NE) th(A_NOE): |
| i .
I T I
—>  |[E—tE N th(BL_NOE)H—:-b:
|
FEMC_NBL[1:0] Lo V4 —
| |
| = la—thoata n)

- tsu(DalaiNOE)—>'<_P|| thData NOE)

tsu(Data_NE)

FEMC_D[15:0]
— [*€=tynaDv_NE)

-
-«

R /A

N1

|
I
| lw(NADV)

N\

FEMC_NADV®

J

1. REFH#2/B. CHID, 7ERNL, AFAFEMC_NADV,

# 4-46 F25AE R E T ISRAM/PSRAM/NORIEE 1 IR W@

e 2% &/ME® = INIER Bfy
tw(ne) FEMC_NEfI A [a] Sthek — 0.5 Steik + 1 ns
ty(NOE_NE) FEMC_NEX{k £FEMC_NOE1K 0.5 2 ns
twnoE) FEMC_NOE/IK T [H] StheLk — 0.5 Sthelk + 1 ns
thne_NOE) FEMC_NOE® ZFEMC_NE{#£5 8] 0 . ns
tva ne) FEMC_NEX{XZEFEMC_AH 2 . 3 ns
thia NoE) FEMC_NOE & 2 Ja H ik A EFA 7] 4 - ns
tyBL_NE) FEMC_NEX{KZFEMC_BLE . 15 ns
theL_NOE) FEMC_NOE®& 2 J5 JFEMC_BL{RFFI ] 0 - ns
Lsu(Data_NE) ¥ A FEMC_NEX= i) 37 7] tucik + 3 ] ns
tsu(Data_NOE) HHE 22 FEMC_NOEX= 14 £ 371 i) Prcik + 3 _ ns
th(Data_NOE) FEMC_NOE =12 Ji5 H A8 fRHF i 1) 0 - ns
tn(Data_NE) FEMC_NEX 2 J& HIEE R FF IR 1] 0 - ns
tynADV_NE) FEMC_NEX{XZFEMC_NADV/& - 2 ns
tw(NnADV) FEMC_NADV/&H ] - ALk ns

1. |O%KzhAE 778mA, Capacitive load = 30 pF
2. M&ESRKETCMOSHF: 05VDD
3. thork >= 1/240MHz
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K 4-22 F5AER 4 E FISRAM/PSRAM/NOR 'S #:4F i &
L . o
i Lw(NE) o
| |
FEMC NEx _ _ _ N ,{”jjjii
|
| !
FEMC_NOE iiif)l i Ktt::}}
I
:<—tV(NWE7NE) ::: twNwEy > hve )
I
FEMC_NWE | /|r
—>: :4— tv(a NE) th(A-NWE):4——>|
I
I f
FEMC_A[23:0] m Address : X////
I
—»| et N v | |
I I
FEMC_NBL[1:0] I
Y - X
| I
| | | th(Data_NOE)
- J th(Data_NWE)
i‘ tv(Data NE) > Il
| |}
. | < Data
FEMC_DI[15:0] o " @ M / / /
| I v(NADV_NE) |
< tw(nADV) >
I |
FEMC_NADV® \ /

1. REFH#2/B. CHID, 7ERNL, AFAFEMC_NADV,

447 FB AR HE T ISRAM/IPSRAM/NOR S #: 1 i (0@

i ¥ B/AME® BRAES LXivA
tw(neg) FEMC_NEfKI} (7] 3treLk — 0.5 3thok + 1 ns
ty(NWE_NE) FEMC_NEx{K&ZFEMC_NWETK ltHeLk — 0.5 lthek + 0.5 ns
twnwE) FEMC_NWEfKHT [A] 1theLk — 0.5 Ithok +1 ns
th(NE_NWE) FEMC_NWE R ZFEMC_NE &= {R FFi ] 1tHeLk - ns
tya ne) FEMC_NEX{&ZFEMC_AF % - 3 ns
thia_NwE) FEMC_NWE 5 Ji5 fy ik (R 45 I 8] Ithek - ns
tyeL NE) FEMC_NEx{kZFEMC_BLH %L - 15 ns
theL nwe) FEMC_NWE 5 2 J FJFEMC_BL {RFF I [7] Itucik — 0.5 - ns
ty(pata_NE) FEMC_NEX{&Z 54 A 3% - ltHeik + 3 ns
th(pata_NWE) FEMC_NWE 512 J& 1) 38045 ORI 18] 1theik-1 - ns
tynADV_NE) FEMC_NEx{X £FEMC_NADV/& - 2 ns
tw(nADY) FEMC_NADV/IKIH ] - lthok +1 ns

1. 10%EzhfE J18mA, Capacitive load = 30 pF
2. M&ESRKETCMOSHF: 05VDD
3. thork >= 1/240MHz

86
EHREARBAHERAR NSING TECHNOLOGIES INC.

Hohk: PRYITE G L X BT AL X E IR %1095 8 RE AR K E
Hiif: +86-755-86309900 1 H: +86-755-86169100
R4k https://www.nsingtech.com Hii4: 518057



?

A
N 2 .
“. EIRRA www.nsingtech.com
K 4-23 75 R4k 2 FHPSRAM/NOR A I 1
e tw(NE) ::
|
FEMC_NE <SSS>I |§3333;7
»la 4 wla |
H—tV(NOEiNE) r:~ tw(NOE) V|‘—7 th(NE_NOE)
1
FEMC_NOE |
| |
| I I
FEMC_NWE i i i 5 J : |
—>H<— tya ng) thea_NoE) H
L
| t
FEMC_A[23:16] m Address | W //
I T,
—> -ty g th(BLiNOE)||<—>|
|
FEMC_NBL[1:0] m oL I I ///
|
I I ! _:!_H_th(Daia_NE)
|1 i Lsu(Data_NE) 1 |
I fuane i: tsu(Data_NOE) :!: ::th(DalaiNOE)
|
FEMC_ADI[150] —:—( Address —~ Data X////
I
_>?_|<_ ty(nADV_NE) _>H<_th(AD_NADV)
:<_tw(NADV)_>:
FEMC_NADV \ /{

F 4-48 S5 2 E P PSRAM/NORBLERVE IR FE D@

Ziine) ¥ B/ME® BRAEO Bfr
tw(ng) FEMC_NEf&H 1] TtHoLk — 1 TtHelk + 1 ns
ty(NOE_NE) FEMC_NEX{£ZFEMC_NOEf 3tHeLk — 0.5 3tHeik + 1 ns
tw(NoE) FEMC_NOE{ [i] 4thek — 0.5 4theik + 1 ns
th(NE_NOE) FEMC_NOE; £ FEMC_NE = {455 it ] 0 - ns
ty(a NE) FEMC_NEX{KZEFEMC_AH & - 3 ns
tywaov g | FEMC_NEX{EZEFEMC_NADV/E 1 2 ns
tw(naDY) FEMC_NADVAHET (8] thok — 1.5 tHewk + 1.5 ns
thap_NADV) FEMC_NADV &2 JEFEMC_AD(HhE)H R frize i 7] tHeLK - ns
th(a_NOE) FEMC_NOE & 2 Ji5 fy ik LR FF I 5] tHerk - 1 - ns
thaL_NOE) FEMC_NOE &1 2 J5 FIFEMC_BL{RHFHT (7] 0 - ns
tusL NE) FEMC_NEX{& ZFEMC_BLA %L - 15 ns
tsu(Data_NE) HHE ZFEMC_NEXS [ % 57 15 1] 1theik + 3 - ns
tsu(Data_NOE) 4 ZFEMC_NOE /=1 ) 2 57 i [] lthoik + 3 - ns
thpata_NE) FEMC_NEX 5 2 Ji5 I HHE CRIFI 7] 0 - ns
th(Data_NOE) FEMC_NOE =1 2 J& 30 SR FR B 7] 0 - ns

1. |O%KzhHE 778mA, Capacitive load = 30 pF
2. M&ESRKETCMOSHF: 05VDD
3. thok >= 1/240MHz
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K 4-24 T35 2k E FHIPSRAM/NORS #:4F % %
- . ol
- Lw(NE) o
| |
FEMC_NEx \l l/
| I
FEMC_NOE §§§5)| I\\SSS> 5 }
:<—tv(NWE_N By =]|= tW(NWE)—>H—>| : thive_NwE)
FEMC_NWE ' \
3 | /
> L “— Lo T ||
I |
|
FEMC_A[23:16] m Address : X/// /
|1 I I
—> -ty g th(BL_NWE)| i |
| } I
FEMC_NBLI[1:0] m NBL | X////
f
|1 |
|1 |
=t fy(a N *:_:‘_ ty(Daa_NADV) I‘—»:Ih(oaza NWE)
|| : .
FEMC_AD[15:0] —:—( Address : l Data >I</// /
—>’—|<— tunADV.NE) —V:—|<— th(aD_NADV)
:<_Tw<NADV)_>|
FEMC_NADV \ /

F 4-49 S5 B2 E FPSRAM/NORE #1EIN FE D@

s ¥ R/AME® = INI= LXivA
twng) FEMC_NEf&H ] Strek — 1 Sthek + 1 ns
tunwe_NE) FEMC_NEX{& ZFEMC_NWE1& 2tHeLk 2thok + 1 ns
twuwe) FEMC_NWE1KA 8] 2tHeLk — 0.5 2tHek + 1 ns
th(NE_NWE) FEMC_NWE 5 £ FEMC_NE = R FF7 [a] tHek — 1 - ns
tya ne) FEMC_NEX{XZFEMC_AH XL - 3 ns
tynaDY NE) FEMC_NEX{XZFEMC_NADV1X 1 2 ns
twnaDy) FEMC_NADWVAI ] tHeLk — 1 tHeLk + 1 ns
tapnaoy) | FEMC_NADVE 2 JFFEMC_AD( )4 A i ] thowk — 1 - ns
thia NWE) FEMC_NWE 5 2 J& 1 ik O 457 s (1] AtHeLk - ns
L Ne) FEMC_NEX{£%EFEMC_BLA % - 15 ns
thaL_NwE) FEMC_NWE 2 J5 IFIFEMC_BLR KR [H] thok — 1 - ns
ty(Data_NADV) FEMC_NADV = 2 i (R F i (7] - tHeLk + 1 ns
th(pata_NWE) FEMC_NWE 51 2 J&5 U PR Ae I 7] tHeLk - ns

1. 10%EzhfE J18mA, Capacitive load = 30 pF
2. WESETCMOSH: 05VDD

3. tHeik >= 1/240MHz

B FERP AR
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Kl 4-252 1% 4-280R [ [FPPHIBOY, R 4-508 5K 4-5345 1 T HHRIHIIS 7o IXLERAME 45 R L 42 R ik

FEMCHC & 7531

> BurstAccMode = FEMC_NOR_SRAM_BURST _MODE_ENABLE, ffifigz kL

MemoryType = FEMC_MEM_TYPE_PSRAM, 7#fi##s25% NPSRAM

WriteBurst = FEMC_NOR_SRAM_BURST_WRITE_ENABLE, {#ifE5 % 5 #AE

CIkDiv=1, (IMfHites =2 NHCLKE#)(7E: CIKDiv/2FEMC_SNTCFGx 7 {7 %% # [{ICLKDIVAT)
f# FINORIAN {71}, DataLatency = 1; f# FHPSRAMIf, DataLatency =0

(J¥: DatalLatency &FEMC_SNTCFGx {7 #sH [{IDATAHLD/Y)

YV V V V

4-25 [FIH AR 25 FINOR/PSRAML I /¥

| | |
I I I

buci) g ::: :: tw(CLI,K)
I

. -‘|
\

| | |
| L, |
| BUSTURNEO |
| |
| |
} |

FEMC_CLK

|
|
|
|
N
d(CLKL-N
|
|

FEMC_NEx

|

l
baeLkinapvy |t CLKL-N:ADVH; i
FEMC_NADV | : : :
FEMC_A[25:0] f : :
| |

|

T

|

|

|
t |

: d(CLKH-NOEL)
|

| |
t}u(DV-CLKH) IthcLkH-DV)

| ]

|

|

|

|

T

—_ T -
<
Z

FEMC_NOE

£
h(CLKH-DV) |

T
/717777

|

| |
TV) | |

!

| tsu(qv-CLKH)

e - - == e - -r - - ===
—
=
(@)
[y
X
r.
-t
z
o
m
Z
————Xo o p
Fgl ..

FEMC_DI[15:0]

=
=

|
|
|
|
|
T
|
|
|
|
|
|
|
|
|
|
T
|
| tuNwAITV CLKH)

| | H-NWA:ITV)

ey LTTTTTITTTTIT |

| <D

I

|

|
] |
17\
| I |
T |
| | )
: tsu(N\{\/AlTv-c LKH) :th(CLKH_NWA
1

|
| |
(WAITCFG=1b,WAITPOL+(B) ! !

cewewarr  ZZZITTTTITTTTITITN |

| SV PR . |
L

(WAITCFG=0b,WAITPOL+0B) N

tsuNWAITV-CLKH) th(CLKH-NWAITY)

\LL
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#* 4-50 [APHERZEE FINOR/PSRAM LT Fy (@)

s S8 w/ME = I NI Bhr
tuieLi FEMC_CLKJ& ] 16.67 - ns
ta(cLKL-NEXL) FEMC_CLK{ZFEMC_NEX{&(x = 0...2) - 1 ns
t(CLKL-NEXH) FEMC_CLK{XZFEMC_NEX&(x = 0...2) 0 - ns
ta(cLKL-NADVL) FEMC_CLKxZFEMC_NADV/ik - 2 ns
ta(cLKL-NADVH) FEMC_CLK{XZFEMC_NADV 3 - ns
tacLKL-AV) FEMC_CLKfXZFEMC_AXH #(x =0...25) - 2 ns
tacLkL-AY) FEMC_CLK{XZFEMC_AXTR(x=0...25) 2 - ns
ta(cLKL-NOEL) FEMC_CLK{&ZFEMC_NOEfK - 1 ns
td(cLKL-NOEH) FEMC_CLK{&%EFEMC_NOE®; 15 - ns
tou(DV-CLKH) FEMC_CLK 2 HiFEMC_D[15:0] 1 % kil 3 - ns
thcLKH-DV) FEMC_CLK®& 2 JGFEMC_D[15:01F & % 2 . ns
tsu(NWAITV-CLKH) FEMC_CLKE Z RIFEMC_NWAITH %% 3 - hs
th(CLKH-NWAITV) FEMC_CLK 2 JEFEMC_NWAITH %4 2 - ns

I0LK ] fit 718mA, Capacitive load = 30 pF
M % E FCMOSHLF: 0.5VDD

& 4-26

543k 5 FHHIPSRAM 5 I )

FEMC_CLK

FEMC_NEx

FEMC_NADV

FEMC_A[23:0]

FEMC_NWE

FEMC_D[15:0]

FEMC_NWAIT
(WAITCFG=0b,

XFMC_NBL

td(CLKL-NéIxL) :

tacLkL-NADVL i CLKLADVH)

I
taccLkL-avy |

ta(cLKL-Dath)

——

locLkLpam) |

|
I
|
!
e
d(CLKL-NWEL)
|
|
|
|
|
|
|
|
|
|
|
|
|

ZITI7ITTTITTTTI77777

s —

D1

|
Lsu(NWAITV-CLKR)

\

WAITPOL+0B) '

-—

thicLKH-NWAITV)
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FEMC_NOE

I

I I

: ! td(CLKL-N:OEL)
I [ I

I ;

tacLKiL-NoEH)!

—

v

Ay,
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* 4-51 [P AEE FHPSRAME i J3 (@

5 S B/ME BXE v
twicLk) FEMC_CLK}% H 16.67 - ns
td(CLKL-NExL) FEMC_CLK{E&EFEMC_N EX'T[ZE(X =0.. 2) - 1 ns
td(CLKH-NExH) FEMC_CLK%—EFEMC_NEX%(X =0.. 2) 1 - ns
tacLKL-NADVL) FEMC_CLK{&ZFEMC_NADV/K - 2 ns
td(CLKL-NADVH) FEMC_CLK{XZFEMC_NADV#& 3 - ns
tacLKL-AV) FEMC_CLK{EZEFEMC_AXH #(x = 16...25) - 3 ns
tacLkH-AIY) FEMC_CLK&E ZEFEMC_AXE#(x = 16...25) 2 - ns
ta(cLKL-NWEL) FEMC_CLK{&%EFEMC_NWE/&K - 1 ns
td(CLKH-NWEH) FEMC_CLK%EFEMC_NWE% 15 - ns
td(CLKL-Data) FEMC_CLK'TE&ZE FEMC_D[lBO]ﬁ&&i&*E - 3 ns
tsu(NWAITV-CLKH) FEMC_CLK%Z%FEMC_NWA'T% %I 2 - ns
th(CLKH-NWAITV) FEMC_CLK%ZE FEMC_NWA'T%@& 3 - ns
ty(CLKL-NBLH) FEMC_CLK{K=FEMC_NBL 2 - ns

1. 10%EzhAE J18mA, Capacitive load = 30 pF
2. MEHSETFCMOSHF: 0.5VDD
4-27 [ 5 FINOR/PSRAMISLI 7
I I I I I I I I :
I I I I I I L
| | | | | | BUSTURNFO |
tW(CLK) T » by I I I I :
I I I I I I
FEMC_CLK ' N
I I I | [
I I I | [
ticLKLNEL) b | | | to(cLKL-NEH)|
FEMC_NEXx | | Lo | | | ! I
I + + + + + .
laeLkL-napvy 1 bdcLkL-NADVH) | | | I I
| 1 1 1 | | L
FEMC_NADV ! ! Lo ! ! | AN
— | | | | | | | |
lacriiay I I I I I lycki-Av) e
— :
FEMC_A[25:16] agnpsts) X | : : l . 7/4
I I I I I I T
| | | _>L<_
I I
I I
[ I
' |
I

tacLkL-ADv)

FEMC_ADI[15:0]

FEMC_NWAIT
|

(WAITCFGzlb,WAITPOL+(}B) | | : ,
| |

FEMC_NWAIT
(WAITCFG= ObWAITPOL+OB) <>t

I
tacLkL-ADIVY
——— |

ts:u(ADV-CLKH) : '
I

|
|
|
!
|
|
|
|
|
|
| ! T—

NN

|
L |
tsu(NwAlTv CLKH) | th(CLK

|
<

AD|15:0]

pam—

H- NWA:ITV)
|

LTI TTTIT 77

tsu(AD:V-CLKH)

t |
| h(CLKH-ADV)
| |
[
|

E ///////////
\/, / //////

|
|
|
| |
|
|
|
l

o
-

/////////////////.’//)\

S

Y

<+ |

tsu(NWAITV-CLK H  thCLKH-NWAITY)

I

|

|

l

| {1

Neerdth
su(NW{XITV-CLKH) h(CLKH NWA|T\/)

o I

|

L

|

|

|

|

|

L

Hudk::

EHREARBAHERAR NSING TECHNOLOGIES INC.

PRI R LU X R AL X s I 109 5 [ [ AR K
H1i%: +86-755-86309900 15 H: +86-755-86169100
R4k https://www.nsingtech.com Hii4: 518057



ay,
%) EREK

www.nsingtech.com

% 4-52 [A] 5 FINOR/PSRAMIEL I M@

e B8 BMEO | B | Bf
tu(cLK) FEMC_CLKJA 1] AucLk ) "
tacLKL-NEXL) FEMC_CLK{£#FEMC_NEX{&(x =0...2) - 1.5 ns
t(CLKL-NEXH) FEMC_CLK{XZFEMC_NEX&i(x = 0...2) 2 - ns
t4(CLKL-NADVL) FEMC_CLK{& ZFEMC_NADV1i ] 2 ns
ti(CLKL-NADVH) FEMC_CLK{& ZFEMC_NADV 3 ] s
ticLKLAY) FEMC_CLKI{&ZFEMC_AxH %k(x = 16...25) - 2 ns
tacLiL-AlY) FEMC_CLKMXZEFEMC_AXE#(x = 16...25) 2 - ns
t4(cLKL-NOEL) FEMC_CLK{XZFEMC_NOEfX - 1 ns
ta(cLKL-NOEH) FEMC_CLK{&%#FEMC_NOE; 15 . ns
tacLKL-ADV) FEMC_CLK{&X%EFEMC_AD[15:0] %« - 3 ns
tacLKL-ADIV) FEMC_CLK{XZFEMC_AD[15:0] &%k 0 } ns
tsu(ADV-CLKH) FEMC_CLK &2 BIFEMC_AD[15:01% %5 3 - ns
thcLkH-ADV) FEMC_CLK &2 JEFEMC_AD[15:014 24 2 . ns
tsu(NWAITV-CLKH) FEMC_CLKE Z RIFEMC_NWAITH %% 3 - hs
th(cLKH-NWAITV) FEMC_CLKE Z JEFEMC_NWAITHE %% 3 - ns

1. I05R35hAE 118mA,Capacitive load = 30 pF
2. MEHSETFCMOSHF: 0.5VDD
3. tHcLk >= 1/240MHz
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FEMC_CLK

I
tack L-NéIxL)
FEMC_NEx | |
I

td(CLKL-NADVL)

» L)

! DATLAT=0-+—>!

FEMC_A[25:16]

acLKL-NADVH)
FEMC_NADV ﬂ
tacLkL-avy | |
1
M |
| |
I
tacLKL-NWEL)
FEMC_NWE :
I

taccLkL-ADV)

FEMC_AD[15:0] ———L

|
1 tacikL-any) |

tacLkL-Dat

7 N

ADl:lS:O]
I
I
I I

tacLKL-Data)

D1

FEMC_NWAIT ////i//////:'//////////

(WAITCFG=0b,WAITPOL+(B)

tsu(NWAITV-CLKH)

th(CLKH-NWAITV)

i

B

[
|
I
I
ta(cLKL-NBLH)I
I I
L
I
1

|
FEMC_NBL i
! !
% 4-53 A6 E FHIPSRAME i 5> (0@)
fs 2% BAMEO | BAM | B
twieLk) FEMC_CLK /& 3 Aucix ] e
ta(cLKL-NEXL) FEMC_CLKf&ZEFEMC_NExff(x=0...2) - 15 hs
t(CLKL-NExH) FEMC_CLK{KXZFEMC_NEX&H(x =0...2) 2 - ns
tacLKL-NADVL) FEMC_CLK{KZFEMC_NADV/L - 2 ns
t4(CLKL-NADVH) FEMC_CLK{&ZEFEMC_NADVE 3 . ns
ta(CLKL-AV) FEMC_CLK{LZFEMC_Ax# %k(x = 16...25) . 3 ns
ta(CLKLAI) FEMC_CLKI{EZFEMC_AXEXi(x = 16...25) 2 - ns
ta(CLKL-NWEL) FEMC_CLK{&Z=FEMC_NWE&K - 1 ns
ta(cLKL-NWER) FEMC_CLK{KZFEMC_NWE 15 . ns
tacLKL-ADV) FEMC_CLK{KZFEMC_AD[15:0]f %X - 3 ns
ta(cLKL-ADIV) FEMC_CLK{& ZFEMC_ADI[15:0] %% 0 - ns
ta(cLKLData) FEMC_CLKI{i2 JFFEMC_ADI[15:0] % 4k - 3 ns
ta(CLKL-NBLH) FEMC_CLK{IXZFEMC_NBL & 2 ] ns
tu(NWAITV-CLKH) FEMC_CLKE 2 BIFEMC_NWAITH X 3 . ns
th(CLKH-NWAITV) FEMC_CLK&Z JEFEMC_NWAITH %% 3 - ns
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0K 5 AE 78mA, Capacitive load = 30 pF
& S % E TCMOSHF: 0.5VDD
tHeLk >= 1/240MHz
NANDFE #2833 LM 7

K 4-29% & 4-328%7R TR HIBIE, R 4-54%5 H TN PP o IXEERA% T 25 RO 446 N IRFEMCRC &
(CEF

> COM.FEMC_SetupTime = 0x01; (#£: FEMC_NCMEMTMXISET, x=2...3)

> COM.FEMC_WaitSetupTime = 0x03; (¥: FEMC_NCMEMTMxxIWAIT, x=2...3)
COM.FEMC_HoldSetupTime = 0x02; (%: FEMC_NCMEMTMXxx[JHLD, x=2...3)
COM.FEMC_HiZSetupTime = 0x01; (#¥: FEMC_NCMEMTMxx[{IHIZ, x=2...3)
ATT.FEMC_SetupTime = 0x01; (3%:: FEMC_NATTMEMTMXI¥SET, x=2...3)
ATT.FEMC_WaitSetupTime = 0x03; (E: FEMC_NATTMEMTMxHIWAIT, x=2...3)
ATT.FEMC_HoldSetupTime = 0x02; (3%:: FEMC_NATTMEMTMXx/HLD, x=2...3)
ATT.FEMC_HiZSetupTime = 0x01; (£: FEMC_NATTMEMTMXx/IHIZ, x=2...3)
Bank =FEMC_Bank_NAND;

MemoryDataWidth = FEMC_NAND_BUS_WIDTH_16B; (3: f#fif 254 o5 F=1617)
ECC = FEMC_NAND_ECC_ENABLE; (Jf: f#if¢ECCi5)

ECCPageSize = FEMC_NAND_ECC _PAGE_512BYTES; (J: ECCHi Kk/h=512774)
TCLRSetupTime = 0; (#: FEMC_NCTRLx[JCRDLY)

TARSetupTime = 0; (7£: FEMC_NCTRLXHJARDLY)

[ I

YV V V V V V V V V V VYV VY

K] 4-29 NAND ¥ il 28 B i

FEMC_NCEX  Low

CLE(FEMC_A16)

|
ALE(FEMC_A17) X X
|
|
|
|

tyaLeNOE) | thNoE-ALE)

FEMC_NWE J
1 |
FEMC_NOE(NRE) J \ /
|
|

FEMC_DI15:0] T T ———
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K] 4-30 NAND#%Hl| 28 5 E I TE

FEMC_NCEX [ ow

ALE(FEMC_A17)
CLE(FEMC_A16)

e——— tyaLenwg) th(NWE-ALE)

FEMC_NWE J

FEMC_NOE(NRE) J

FEMC_D[15:0]

—
_______\__ﬂ_

ty(NWE-D) :<—>' r_th(NWE-D)_>:

>7

N

4-31 NANDFZ il 25 72 38 FI A7 fifs 22 6] F 3 R AR D T

FEMC_NCEX [ ow

ALE(FEMC_A17)
CLE(FEMC_A16)

th(NOE-ALE)

|
»la >
> -
|
|

< > < tw(NOE)

FEMC_D[15:0]

\ /

I I
tsup-NoE) M+ tynoE-D)
I I

LTI T ———
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4-32 NAND#% il #5 7538 F A7 fift 7% 8] (1) 5 # AR O
FEMC_NCEx _Low
|
ALE(FEMC_AL17) )'( X
CLE(FEMC_A16) | |
t : : I th(N\WE-ALE) I
d(ALE-NWE) = > tw(NwEy » :: >
| | | !
|
FEMC_NWE J \ /
|
: |
| |
|
! |
FEMC_NOE J : [ . |
-« d(D-NWE) >
tynwED) :<—>: r_th(NWE-D)_’:
. v '
FEMC_D[15:0] ( —
F 4-54 NANDINAE LS Ji BA BB 7R @

5 S B/ME BAME v
td(D-NWE) FEMC_NWE & 2 {l £ZFEMC_D[15:0]1 %l A 2% StHeik + 2 - ns
tw(NOE) FEMC_NOEA& ] [&] AtHeik-1.5 AtHeLk+1.5 ns
tsu-NOE) FEMC_NOE® 2 Hi ZFEMC_D[15:0] ¥4k 2L 6 - ns
th(NOE-D) FEMC_NOE 2 J5 FEMC_D[15:0] %4 A #& 2 - ns
tw(nwe) FEMC_NWETKHT 7] Atheik-1 Areik+l ns
ty(NWE-D) FEMC_NWE{KZFEMC_D[15:0] ¥ 5 5% - 0 ns
th(NWE-D) FEMC_NWE & ZFEMC_D[15:0]%4E & 2% 2theik + 3 - ns
td(ALE-NWE) FEMC_NWEK 2 BT ZFEMC_ALEH #X - 3tHek + 1.5 ns
th(NWE-ALE) FEMC_NWEZZEFEMC_ALETEXL 3tHeLk + 2 - ns
ta(ALE-NOE) FEMC_NOE{KZ Hj Z2FEMC_ALEA % - 3tHoLkt 2 ns
th(NOE-ALE) FEMC_NOE%%FEMC_ALE%%[ 3troLkt 3 - ns

1.  Capacitive load = 15 pF,
4321 USB_FS DevicefFtk
USB(4=3#) 82 0 2 i@t USB-IFAGE
# 4-55 USBFS /& 5t} [A]
el 28 BAE XA
tstarTup® USBUi % 8 J& Zh I} i) 1 us

1 WBHRIE, AR PR,
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e | BN | F 1 | mae” | gxm” | B
LN
Vop USBI{EHLE® 3.08) 3.6 \Y
Vo Zor N R BUE I(USBDP, USBDM) 0.2
Vou® | 43t A Vol Fl 038 25 v
Vse® | B ERICES AR 1.3 2.0
i P
VoL S LI 1.5kQIIRLIE£3.6VO O 0.3 v
VoH At P 15KQIFRLEE % Vss® 2.8 36
2. JITA RO H R I A DA A i R i
3. N T HUSB2.04E A AT HA, USBEAEHEA3.0~3.6VHLIE.
4. IEMHUSBINREN LATE2.7VAGBIGRIE, 1A RTE2.7~3.0V B i il T B4 1 LSRRI
5 HLZAEHLTIE, AEER R,
6. R WNEBELSKQLERHM, ATk,

7.  RUBIEEFIUSBIKEh#: b1

Kl 4-33 USBHY Y : RS 5 B AT B[R] 2 X

Differential Data Intersection

Line
I 11
. ..

2% 4-57 USB4= 14 Fi S 51

%5 BH &4 gma” | g |
tr - FH] [E] @ CL < 50pF 4 20 ns
tr N R [R)@ CL < 50pF 4 20 ns

trim N2 N R TN tr/ tr 90 110 %

Vcrs s SR XBES® - 1.3 2.0 \%

1. HETHREIE, B4R .
2. MEHHEESIN10%ZE0%. BFZHEAMEE, S LUSBMITEHT7E(2.0/R).

3. USB_PD (D+) 1 USB_DM (D-) b AREEEAMRA s PR FEAY; VCHCFEIT B S EIRARSIEF . DB FERA
IR P
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w5 S %4 B/AME | BBUE | BKME | B
Vop @ USB TLiEHE - 3 - 3.6 \Y/
LS/FS FUNCTIONALITY
VoIFs ZEOTEIN RBUE (FSILS) - 0.2 -
VcMmFs Z o FERE I (FSILS) fFE Vo JuH 0.8 - 25
MARTO N viee | s i G e 1 (FSILS) - - 0.8
\%
VIHsE B B P v L ST LR (FS/LS) - 2.0 -
VoLrs i G LS (FS/LS) RLof 1.5kQ to 3.6V - 0.3
it P —
Vorrs FrASHar = F P (FSILS) RLof 15 kQ to Vss 2.8 33 3.6
Rep® USBHS_DM/DP VIN= VDD 15 .
Reu® USBHS_DM/DP VIN=Vss 15
ZnsprvD IR Zh 4 BT Fa RIS 45 - Q
HS FUNCTIONALITY
DIHS N RIBUE (HS) - 0.1 - - \Y;
VemHs 7253 LRI (HS) - -50 - 500
O SZ(1)
A I HS Aisehor il il i - 100 - 150
VHsDSC HS W FF B - 525 - 625 mvV
" Vouns A P R 45Q S 3 -10 - 10
i P —— N
VOHHS e e FE P g HE LR 450 713 360 400 440
1. HEHHRE, AEARE R IR,
# 4-59 USBhAHFE®
i e il %M B/ ME B RUfH BXME L:<¥ivA
Trr L FHET I (FS/LS) CL=50pF 4 20 ns
THsr Z4y BT 1A} (HS) 500 ps
Trr T B A (FS/LS) CL=50pF 4 20 ns
THsF 224y R EI (HS) 500 ps
VCRS i H FRLRZE X HL J (FS/LS) 1.3 2 \Y,

1 HBHRIE, AEAF .

4.3.23 FEH]83 IR M4 (CAN)E: O 4%k

A oA N 2 ZhAE 51 II(CAN_TXRICAN_RX) e EE, 15 IL554.3.1375
4.3.24SDIO%E: O 4k
BRAEREA U, 3R 4-60%1 H (IS EURAE ST « fecLod MR FIVop it L LR FF & 3K 4-4 - 2153,
A S5 N 2 SIRE S| (D[ 7:0]. CMD. CK)FIHFIETERS, 2 W454.3.13,
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& 4-34 SDIO =,
- —» t,
A
tw(CKH) /_‘\L‘_/ SW(CKL)
CK
—> =*tOH
D,CMD
(Output)
tisu— tiH
D,CMD
(Input)
K| 4-35 SDER AR,
ck —
<+ {H\p — {onp
D,CMD
(Output) W////
# 4-60 SD/MMCH2 Lk
i Eal E s &/ME BAE HAL
fop BT B CL < 30pF 0 50 MHz
twewky | FPERMRESA], fer = 48MHZ CL < 30pF 8.5 -
twekry | I BTSN, fee = 48MHZ CL < 30pF 6 - s
tr BF b b (] CL < 30pF - 5
tr S B [A) CL < 30pF - 5
CMD. DEIA(ZHCK)
tisu i N L ) CL < 30pF 5 s
tin N TREFI [A] CL < 30pF 1
MMCHISDE AR FCMD. DHiH (BB CK)
tov i B A RUE ) CL < 30pF - 6 s
ton i B DR AR N ) CL < 30pF 0 -
SDERIAMER FCMD. DRI (BIRCK)
tovp i A RUCBR AR ] CL <30pF - 7 ns
tomp i B CR A BRI B[] CL < 30pF 05 -

1. ZJLSDIO_CLKCR, SDI4fifzlarfies, HICKEH .

4.3.25 12hEBFHAR(ADC) S SH

FrARfEal ], & 461 HCE AT &R -4 5 RIS E . fucLk MR ANV ppaftt i B I E A5 3
VER: R AEREA LI AT — K
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5 B - Jix B/ME HAIE BAE LA
Vbpa fILEE - 1.8 - 3.6 \Y
Vrer+ | IEZEHE - 1.8 - Voba \Y
faoc | ADC Mo - - - 80 MHz
, VDDA > 2.4V - - 4.7 Msps
fs SRR 2 O)
REFER 1.8V <VDDA <24V - - 4
0(Vssa 5K
VAIN e SO @) - Vrer- & - VREF+ \Y
FlJHh)
_ 2.4~3.3V - - 300
R FKHFETTS h
ADC KAETF I H L824V - - 280 ohm
Cooe | ABRFERITREE ] ] s ] o
o
SNDR S_lngal_nmse _ _ - 65 - dBFS
distortion ration
Teal T2 VRIS (] - 82 1/fapc
fapc = 80 MHz(HLi i &) 0.0563 - 7.52
ts us
KA [ fapc = 80 MHz(185% E#) 0.0938 - 7.52
HLHIEIE (faoc = 80 MHZ) 45 - 601.5
Ts R 1/fapc
1% % 3 18 (fanc = 80 MHz) 75 - 601.5
tstae | L HE(A] - 0 0 20 us
RPN ] (B . NUREN
t @ ISR - 14~614(CKFE ts + F 8T 12.5 1/t
CONV/ ST RERT ) CRAf ts + PRI ) ADC

1 W8 RIE, AR PR,

2. AR A B8, Vrer+ AT LAYE 22 Vopa, Vrer- AT PATE N EBIEHE E Vssao
3. CRFER R FEE R AB A HPIRING ¢, e KR BHHTRINFUERAFE I (] FR6) B 206 R BAKR LR 4-62,

% 4-62 ADCRFERT [A]®

B/NKAERE (ns)
Vdda=2.4V to 3.6V, Vddd=1.1V, Vdda=1.8V to 2.4V, Vddd=1.1 V,
Sy Rin (kQ) selrange_ldo=L, Tjunction=125<C, selrange_ldo=L, Tjunction=125<C,
fclk=80 MHz fclk=80 MHz.
0.14 45.0 73.0 79.0 103.0
0.6 79.0 103.0 300.0 345.0
12-bit 4.6 300.0 345.0 576.0 651.0
9.5 576.0 651.0 1131.0 1257.0
19 1131.0 1257.0 2776.0 3051.0
48 2776.0 3051.0 5475.0 5982.0
0.14 39.0 61.0 64.0 88.0
0.6 64.0 88.0 250.0 357.0
10-bit 4.6 250.0 357.0 478.0 540.0
9.5 478.0 540.0 935.0 1040.0
19 935.0 1040.0 2294.0 2526.0
48 2294.0 2526.0 4532.0 4963.0
8-hit 0.14 33.0 50.0 52.0 71.0
100
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0.6 52.0 71.0 202.0 234.0
4.6 202.0 234.0 391.0 457.0
9.5 391.0 457.0 800.0 1012.0
19 800.0 1012.0 1838.0 2027.0
48 1838.0 2027.0 3632.0 3984.0
0.14 27.0 40.0 41.0 56.0
0.6 41.0 56.0 153.0 177.0
6-bit 4.6 153.0 177.0 292.0 330.0
-bi
9.5 292.0 330.0 569.0 642.0
19 569.0 642.0 1435.0 1666.0
48 1435.0 1666.0 3001.0 3919.0
1. HETHRIE, AEA .
* 4-63 ADCHFJE — JRIRHIIAZAFOO®
ik e WA BAE | Boe” | R
ET LRET IRz frcLk = 240 MHz, faoc = 240 MHz, 13 5
EO Wk iR%E sample rate=1.75M sps, sigle ended, 1 3
ED o LR IR 2 Voba=3.3V, Ta=25<T 1 2.2 LSB
NE=gs) 25 U N uls
EL BUM R {J\JE§EADC&/@ZE&@E’J ) 3
VRrer+= Voba
1. ADCHIELIURS BB AR 4o A SR e e U
2. ADCHELRFENHBRIIR R 75 EEE QAT RS S EE AR A B, BV B2 R85 — 4
RN 51 B b IEAEEAT (R ks B2 o R DUHE PTRE A8 S Al N IR AR AE S0 S B, (SIS i 1)) 30—~ H RF
R
3. WTIERFEARG, REATHE427T PG LR InenEEZ N, A IADCH X .
4. HEZEEVESRIE, AEAE A,
4-36 ADCHE [R5
REF+ ! A le of tual ADC
) [1LSBen= Yoz or Vana ocermusiypoied] (1) An example of an acu
4095 — e (2) Ideal conversion CL.|rve -
®3) The actual conversion endpoint
4094 —| line
4093 — Synthesis error: the maximum

e e e -

deviation between the actual
conversion curve and the ideal
conversion line

ET

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

Eo

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

Ec

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

Ep

y

// IIIIII:

/ |
/ 4093 4094 4095 4096

VpbA

Y

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

EL
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K 4-37 {§iF ADCHL Y 13 452 &

VDD
VT
0.6V Sample and hold ADC
converter
1
Ramn @ AINX Raoc®
. r . | 12 it

converter]

J_ L.
Charasitic VT IL+1uA @)
]: 2 ;O.GV I CAbc

IH

= Parasitic
capacitance

1.  A*Ran- RaocHICapcHIZE, Z0LE 4-61.

2. CparasiticZ/RPCB( 5 1R MPCBA & it s Al 2%) 5 4R % _E 13528 - (R LA TpF) - B K i Cparasitic BUE s PR #L e S B
i QDN N 1Yo el

4.3.26 12fu BB HAR(DAC) RS H
B ARSI, % 464 RUZHURMEAIRE O 44 BOS PR IRORSEELRE frc i LR Vo (0t LR DU R 51,

# 4-64 DAC 1MSPSHi{t:

5 M x4 B/AME | BBUE | BoKfE | BAr
Vopa R FL B DAC ¥ith 24751, S iiiEs: | 2.4 - 36
VRer+ ES%HE DAC #2700, A AEs: | 24 - VDDA | V
VREF- 15 - VSSA
. . DAC i Hi 22 R VSSA 5
R LB BT T I ) 0 i kQ
L T AT I B (1 S L 9T “5:5] VDDA p
Ro iyt PR DAC i tH 25 195 ] 10.3 12.3 157 | kQ
CL ik Rk - - - 50 pF
I VREF+ -
e it g P AR T I 0.2 - \Y;
DAC—iUT * | DAC_OUT #ith HiJE ! 0.2
i 8 8 O A 0 - VRer+
| TEFIEBK (R ) DAC Bt - - 180 230 | pA
o° VH#E(Vopp+VDDA+VREF) - - 400 610 pA
B E] (45 12 frf ARFS | DAC L2491 JF CL <50 pF,RL>5 ] 3 il
tSETTLING M IME AR N i KAE kQ us
DAC_OUT ik £ KA {H I+ LSB) DAC ZZ 23 K - 2.1 2.6
R DA BR 5 e R P B 1) (A DAC Zh#34]7F, CL <50 pF,RL>5 i 4 7
twAKEUP DAC %] DAC_OUT iAFH&{E 1 kQ us
+ LSB) DAC Zi#s K], CL<10pF - 2 4
102

EHREARBAHERAR NSING TECHNOLOGIES INC.

Hohk: PRYITE G L X BT AL X E IR %1095 8 RE AR K E
H1i%: +86-755-86309900 15 H: +86-755-86169100
R4k https://www.nsingtech.com Hii4: 518057



ay

%) EREK

www.nsingtech.com

i[: 3 E% 57 Y,
PSRR L{E\f@ LE(HI T Voo33A) (i | DAC 41T, CL <50 pF,RL>5 85 30 | a8
Hinl ) kQ
WiIKIES S N\DACX_DATOH /7%
Z I8 (/NI ], PARE S AR
15 N1k BT IER Y CL < 50 pF, RL > 5 kQ 1
DAC_OUT(1 LSB).
TW to.w |DACXy_CTRLEXOUT =1, s
DACxy CTRL.BXEN =1
DACxy CTRL.EXOUT =1,
DACxy_CTRL. BXEN =0 &
DACxy_CTRL.INOUT =1, CL=10pF 14
DACxy CTRL. BXEN =0
Voffset ::Iégdle code offset for 1 trim code VREF+ =3.6V 1500 Y
T, mAHE
2 4
i H 2 b 94T 0x800 50 00
Iobapac) | DAC consumption from VDDA o %ﬁ%@bxﬁfgﬂiﬂﬁ 450 670 | pA
WK | KRk, WARE 0.5
il 0x800 '
TnE, mAPE
1 24
Wt BT 0x800 80 0
Ibbv(DAC) DAC consumption from VREF+ o %ﬁz@j@bxﬁ?{gmiﬁ 320 400 pA
WK | Lk, WATE
il 0x800 155 200
N S AR T ] 1
DNL ;F)ﬁo PE 2 (2 N S A RS TR B i 5 2 |Lss
LR AR B (FEAHD i I & i Bl
INL 5 QRS 0 FI4CHS 4095 2 [A] HIZEL - -6 +6 | LSB
8] 9 s 22)
K g mET VREF+ =3.6V -16 +8
TR R 2= (U 0x800 IRl %k FF,CL <350 -
fF i) PF.RL > 5 kQ VREF+=1.8V -20 +20 | LSB
i i 22 G 1A1,CL < 50 pF, %A RL -8 +6
WIERE | WRIRE - +).5 %

1. HEEEMEEIE, AEAZ DN,
4327 BRI (TS) it
AR RIS, F A-SMIBEUR MG AT AR EEE T « fuoLk I RV poallt f B IR /3 2.

*® 4-65 I AL IRA R

e S8 R/ME HRME IZIN I LA
TO® Vsense A% T I5RE 4R PR - + 13 <
Avg_Slope® TR -3.7 -4 -4.3 mv/e
Va5 1E 25€ B HLE - 1.32 \Y
tstarT® ey || 4 10 us
Ts_temp®©) ML HCE R, ADC SRAER [E] - 3 ps
1. HEZAWNRIE, DA .
2. HEIHRIE, AEAFHR.
3. EAHMRFERS (A AT LR R AR 7 8 2 KGR DT
4. REAEBIFNER S AR, AR .
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f = (UNITS OF MEASURE=MILLIMETER)
D1 A2
A3 o SYMBOL | _MIN NOM MAX
0.58BS A — - 1.60
AAHAHAARAHAHARAG NER) A 005 | = 015
A2 1.35 1.40 1.45
- @ - A3 0.50 | 0.64 | 0.69
= = b 0.18 - 0.27
o = b1 017 | 020 | 0.23
% BTM E—MARK E (= 0.13 = 0.18
= 281 e cl 0.117 | 0.127 | 0.137
== =REY - D 11.95 | 12.00 | 12.05
| 108 ECMARK = D1 9.90 | 10.00 | 10.10
== UL o i E 11.95 | 12.00 | 12.05
= INDEX_91.2 R E1 9.90 | 10.00 | 10.10
== 0204019 = e 0.40 | 0.50 | 0.60
o == H 11.09 | 11.13 | 11.17
)V I 0.53 - 0.70
N\ K] 1.00REF
CLUEEELLREEELER 1 ?ﬁé a o5t
& i 7 X
Eoife (Bleca®] /A\ 5 5 S5 T
3\ o1 0} - =
o2 " 12 13
9 : ( i BT O3 11 12° 13
a ,\ N 508
<4 & A} ////// '\ bbb 0.08
o % I = \“\\\“\“\“\\ BASE METAL
A—A 3
—A r et “OEE DIMENSIONS REFER TO JEDEC STANDARD MS026 BCD
L fl DO NOT INCLUDE MOLD FLASH,GATE BURR OR PROTRUSION.
(L = []bbb] /A
LEAD FORM PART
5-2 LQFP64 #4845 il ()
4
1000000000000000 238
T 49— aH | |:|32
—] 0.2 \ I
— 0.3—c—2
— L —
— i —
— | —
— —
i — o _ o [ m—
128 78 = ‘ =
— i —
— ‘ —
—1 . —1
— —
— ! 05_—
— 0.5 i —
1 64— ﬂ‘ - —17
nononoon
Loouooog
1 16
0 0
T |
12.8
L RoPERADNEEK
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COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)

D

RAAARAAAAARAAAAARAAAARAAH

e
£y
+
O )

g=—| BTM E-MARK 2-¢1.8+0.1 DEP 041t0405-j

| TOP E~MARK 2-¢1.8+0.1 DEP 0.110,05-\

e INDEX #1.2+0.1 DEP 0.2+0.1
gl /. \

[e==

] /

BASE METAL

|=—c1

s
b N

4HHHEI? LEEEEEEEEEEEEEELL

—Slood] A

WITH PLATING

EC =

LELEELECREEELEEL L ELLLLL!

SYMBOL [ MIN NOM MAX
A - — 1.60
Al 0.05 - 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 0.17 - 0.27
b1 0.17 0.20 0.23
c 0.13 — 0.18
cl 0.12 0.127 | 0.134
D 15.80 | 16.00 | 16.20
D1 13.90 | 14.00 [ 14.10
E 15.80 | 16.00 [ 16.20
E1 13.90 | 14.00 | 14.10

Ale 0.50BSC
L 0.45 [ 0.60 [ 0.75
L1 1.00REF
L2 0.25BSC
R1 0.08 — —
R2 0.08 - 0.20
S 0.20 - -
0 0 3:5" s
01 0 - —
0?2 1" 12° 13°
03 1° 12° 13

A\|aaa 0.08

A\[bbb 0.08

NOTES:

ALL DIMENSIONS REFER TO JEDEC STANDARD
MS—026 BED DO NOT INCLUDE MOLD FLASH
OR PROTRUSIONS.
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5.3LQFP144

& 5-5 LQFP144 %3 R~

1
[T
(1150
Wilid|
l
S
=
O O}
2
_I
So
]
o
g
=X
%L
.
|

] -1 “: 50
= = Al - 15
= = A2 40 45
i 64
L; b 1 - 27
bl 17 ) 2
- = , 727 XE
- = — —
= D 2.20
= = D1 0.10
= = £ 2.20
= = i E1 ).1
= = = : 6
% 3TM E-MARK = o L 75
== | 3.0040.10 0.10:332 DEPTH = = L
= == = L2
== = = R1 .
= £ wo = = =5 = -
'Ej:_ ‘ @12 010 DEPT = ¢'; 1] = 7
o YD = ) 61 -
= ’ A = : 7 02 3
1 N = H 03
! iEGELELEE L EE LB EEEE R PR R LEL] R
. it
- ~H-2[&]008 AA
=T ~G0> =
NS - = -
/ ITH PLATING b1
= [ ; ASE META
/ \ FY N
1 { R I W &
K —1 o [ g
. N “ vl T \' 7 A | EDE TANDAR
| S 00 1 (R INECZ L 2 LUDE M
==\ \ 1 NS RORG
=4 =
"3 1 N

Kl 5-6 LQFP144 35} 3 42 £ 13y ()

T 000000000000000000000000000000000000 =5
775109 *HE §72
E 03t:§
= 0.5j:§
229 178 E E
L 144 “ ‘“ 37
J0000000000000000000000000000000000
s i
1. RSFghrhzk
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Bl 6-1 2 EniE

N32XXXX

Nation$-

LOGO

Product series

A

XXXX =

Specific number

Batch number

A

XXXXXXXX

;

Pin1 ———MCU version

number
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7 UfER
7140 B FN

K 7-1 N32H482 RFT AL {5 B KR

N 32 H 4 8 V E L 7

Company
Abbreviation
Nationstech

MCU Bit Width
32bit

Types of Product
High performance

Temperature Range

MCU Core 7:-40C~105<
4 = ARM Cortex-M4

Package Type
Product Series ge yp
: L =LQFP
82 = Basic type
Number of Pins
R =64 Pins
V =100 Pins .
7 = 144 Pins Flash Size
E = 512KB Flash
G = 1MB Flash
b —
7.2 BAREEME B
K 7-1 N32H482 Z 51T TR0 {5 B
RSO S HER ok 0 SPQ® BEJER
N32H482REL7 LQFP64 10mm x 10mm ot 160 -40°C~105C
N32H482VEL7 LQFP100 14mm x 14mm ot 90 -40°C~105C
N32H482VGL7 LQFP100 14mm x 14mm ot 90 -40°C~105C
N32H482ZEL7 LQFP144 20mm x 20mm ot 60 -40°C~105C

1L BORVEAT LS 2 Lk B 0
2. BLEROVIERAAE, W HARTR, IEICRE REOR
3. RERAUE
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H 3

TN

2024.2.23

V0.6.0

FIha A

2024.4.8

V0.7.0

1. B2 GTIMI~7 BRI & H SR
2. ¥ ADC SRFER [A]

2024.5.28

Vv0.8.0

Hri % 4-19 SHRTPLL 4#ik:

#* 4-18 19N fuco_out FriEHiE

7 4-57 MR Rapc Fi

BT 4-59 BRSO

&4 4-60 lop, twakeurs PSRR, lppapac): Ipovoac): DNL,
INL A1l B 45 14 B

6. fEEk# 4-61 TLHIINTER: 4

a & v bdoE

2024.11.12

V1.0.0

NN USBHS i 7 = 35 33

1B BER 53 Hik 2 1%

R AE, BEaTIRAIE R, Bz Y]
ST D FE FLR 4

M W poE

2025.5.9

V1.1.0

B0 N32H482VGL7 B, 14l sFlash L AUReME
2.21 FEATUNIN USBHS {4 A= 05

2.28 TEATININ SAC i FHER &

K 4-3 1B Tore RrtEdE

# 4-12 1205 USBFS Th#E, ¥ USBHS Th#E
&M WKUP 5| {75

o g k~ w npoE

2025.8.28

V120

1. 3.2 =Yk PC13 1Y) XSPI_RXDS & FHIhfE, &k PB14\PB15 5
AN SZ HF Fail-safe

2. 1B 4-37 LPTIM e KAl RE B

3. fBIEK 4-17 ACChg FF1H
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[ BB AT PR A 7] CRRRCE REAR™) XSSO L @Al it sh i N RICATE 1k, 264
DB T AR 3E Y R SR e At 1) B BB AR - CR AR 8™ N A AT -

[ REARAE MR T EFB ZERL B hs B AR A R B AT B B 5] 055 =7 44
PRt CnfD AUTIEX A2 H Y.

[ PR IR B BEIR AR B L T 1E . 58 . BSON B RSO EOROM], AN S5 ATI8 AN . T3 NAE TN BRI K
ATk 24 [ B AR SR I SRS 1) 28 A

[l B ARG A S HER w5 I B, (HEIE AN, AN R B AT I SRS v B 1 A AT 5 1R HH 5
f£.

A FH I SRS 45 B DA R A B B, i 3 B 2 B T S R AR T REE A e A, ER
T ARAS AT AT PRI A5 ) A SRS B A 7 i o AR AR AT B e . [RJ4E . b 5Bk AR ST Mk A s 45 R
A TT .

IR B A 77 i 2 AR Ge B e 2 o ) B RCR S AR T OR B ORAIE, A AR BN AR R BB EA =
s FETEOL N, AR REBUE A TS A S B B iRk, SRR T A A 2 A T

A fEHAREART: SARF RS, BT REEHICE . WHLECT AR Es Pra R M 2 4
B VLR A S AR SR R R A A RN A

FITAT A 22 2 i Y 00 ARG I FR 456 PN ZRGHEL, - [ RS PN LA ] B H5e AR e DR D A AN 22 4 i Y i 3 B4
YRy SCRPSRALS R SRS SRR R A2

Xt T SO AN S AR s BOR Z ORIE, BFEEAR TG R Fd A AR AL fRAE
A, B REOR AR SV E A BT 5T

REHIHVETT, AT ANAG DUE B oo sSC R 2 A i AT . B B P mfedE.
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