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EREA

N32H482xE BHEF M

N32H482 R 5K 32 bit ARM Cortex-MAFA#%, & LAELEM240MHz, THFERIBHEMDSPHH
4, BEREX512KB# A R 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. 12C. SPI. CAN-FD&EE# N, #FSDIO. FEMC. xSPIEEFMEN, IFFI2SH
WD, XFENREEN R BHENE. EBAwE. KIFEEN S, BB EEEAIN®E
5| %, Z#FAES/TDES. SHA. SM3. SM4. MD5E¥:, X TRNGEMNH LA, I
CRC16/32

RERRFIE

® HixCPU
— 32 fiz. ARM Cortex-M4F W%+ FPU, B MR Iefirikda &, CHF DSP 454 F1 MPU
— MHE 8KB 154 Cache £&47, (FF Flash JIE B LHATIET 0 51F
— i 45 240MHz,  300DMIPS
o InEFHR
— 512KByte 4 Flash, XRFINEAAE. o XEBE LB, 1 KESIXEL 10 FHIRRE
— 160KB i /il SRAM, ZHFABHIK
— 32KB CCM SRAM, LHERIAAIEH SRAM, 1L E N CCM SRAM, X kF ECC
— 4KB Backup SRAM, 37¥F ECC, WJ7F Standby {4
o I
— Run #z0: 45mA @240MHz (ST, 3.3V@25°C)
— Stop0 #:: SRAM fR¥%f, BT HFAF#fREF, RTC Run
— Standby #X: 6uA JLAU(E, Backup SRAM {R¥F, FTH & G AFashiF, Wik RTC g, 10 fRFF
— VBAT #i7: 4uA $0784(E, Backup SRAM {R¥F, BT A &0 3i(F3afR¥E, Wik RTC {fife
® [ep
— 4MHz~32MHz HMal e i A
— 32.768KHz 4N % A
— WEZ /N PLL
— SCRF 2 BRI bR, T ST B A A e
— WEBEE RC 8MHz , -1.5%~+2%4 1% (4R i D
— AEMIGE RC 32KHz, +/-10%K5/% (4xi5 2 15D
o Kfr
— SRR LA NS AL
— SCFFRITREN
— SCRFAT YRR R A
® B K3H 118 GPIOs
o EFEEA
— 1/~ USBFS Device #11, W& PHY, SCRLMHABIH
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— 1/~ USB HS DualRole #: 1, W& PHY

— 6N SPHEM, 2128, CRPRIAEXMTHER, 5 SPI EHEN

— 44> USART £ 1/4 4~ UART #, %#51507816. IrDA. LIN, USART3/UART5/UARTS ] TX/RX 7] 4 45| e
4

— 4N 12C N, HEFE RIS 1 MHz, EMEARATE, AT SRR L

— 27> CAN-FD B2, 7T L4 5] Rk

o EiREENED
— 44~ 12hit 4.7Msps ADC, ¥ 12bit. 10bit. 8bit. 6bit SRAFAEEE, B LLEE{: T RAE S 16bit, 1~ ADC £k 16 oG
BRI OIEE, 3 AP R AR B, SRR AR UR 2 0
— 2412 bit DAC, A~ DAC SCHREX S F A — Ay 8 E RUGHE F 4h— AN EIE, SRFEE SR IMsps, SCHFH Buffer 1
ANy Buffer frth, FTRASCREXS It X5 AMTHH [ EE X P X oMy
— IR
® EEFMEY RED
— LASXSPIH:0, SRR 1/2/4/8 S 8u#E vi FE vl L&, wIFHT4M SRAM. PSRAM Al Flash, (¢ XIP
— 14> FEMC( Flexible External Memory Controller) %1, 8/16 {o ¥#i % B AT AC B, 3 #F SRAM. PSRAM. NOR Flash.
NAND Flash
— 1/>SDIO #£H, 3#F SD/SDIO/MMC #% =X,
o NI B AR BEEAINES Cordic
o RNEERBHEINES FMAC, X# FIR. IR I8
® 2 /MEIE DMA #=filds, |- SHRsCRr 8 i, BEFMIE R H Rt R AT
® RTCSERHF, XFFHEEHER, MhEM, FHIMEMRE, STREASMETRSMRME
o ERTHEER

— 37> 16bit MU RS, SCRFRINER, TN, RIS SEDIRE, mom it A 4.16ns; AT 2HE 6
AT EE, Hh 4 AMEE SRR 4 X5 TR PWM i
— 10 4 16 £ H 58 I 33 (GTIM1~10):
® GTIMI1~7, frm k5 5.56ns, FAMER # 2L 4 MIOLEE, FAEEH SRR, Wl tE. PwM
PR FUR B AR S
® GTIM8~10, g 4.16ns, FFMER 28 4 MUSLEE, - MEEMSFRMAR R, H i,
PWM £ AT B ik it SOEIE 1 SRRt AN, SC R R RN
— 2 32bit FEAE B TR
— 27> 16bit {RINFEEN &, FI7E Stop0. Standby #x\ T~ TAE
— 1x 24bit SysTick. 1x 14bit % & 1HI(WWDG). 1x 12bit #37F | 141 ( IWDG)
o HmEHFN
— ¥ SWDTAG £tz 0
— # USB. UART Bootloader
LI
— Flash ffns, M2 XE®E (SMPU)
— XFFEHRP (WRP) , ZFEL{Ry" (RDP) 452¢ (LO/LL/L2)
— N E VLIS %, SCFF AESITDES. SHA. SM3. SM4. MD5 Hik
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— MRFRAERD, BRI TR, TR SO R AR B R R

Sl E LA ENS AR
® 96 fi UID fa 128 £ UCID
o TIE%H

— LAEREIEH: 1.8V~3.6V

— TAEREEHE: -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 < OO 1
H B ettt n s 4
(O ey 1771 OO 10
Ll B 11
S v |- 71 OO 13
2.1 BEBEZEPIAZ oottt ettt ettt bt nee 13
22 TR ettt 13
R T /NG W SO 14
222 HRATUSRAM ..ottt ettt 15
223 BRI W B INVIC) oot 15

2.3 AIEB B I ZREXTIY oottt 15
24 I R G oottt 15
2.5 JREIIETR ettt 16
2 S ¢ < iy =TT 17
2y A ~ X v TP 17
2.8 TTGRAR LTI ZE oottt 17
2K T 10V = G v OO 17
210 BLEETFMEBETEIUDMA) oottt 18
201 SEIFHTEH(RTC) oottt ettt 18
I D= T = A OO 19
2020 FEARTEIFBR(BTIMIN2) oot 19
2122 GEFHIEITBR(GTIMLNT) oot 20
2,123 EHFERTER(GTIMSB10) oottt 20
2124 TETEITBRATIMLNE) oot sttt n et 21
2125 ARIHFEIEIT BE(LPTIMIL~2) oottt en st 21
2126 RGIFIETEIT BE(SYSHCK) coovvviceiees ettt sttt 22
2127 BT THIERTEEWDG) oottt sttt 22

2 T S 00 8 2 2 I OO 23
214 B TR BEUSART) oottt 23
215 BHEPRE R AR I B B R IR (FDCAN) (oo 24
216 HATAMBIE TN B AL (SPUI2S) oottt 25
207 ZEREATAMEIETT CXSPL) oottt sttt 26
218 RIFEMIIMEAEMEIERIES (FEMOC) oottt 26
209 SDIOBETT ottt ettt 27
220 B AT B A A TT(USB_FS_DEVICE) ..o 28
221 B AT SO T (USB_HS _DUALROLE) ....ocvvvecveiecieve et 28
222 VEBEETIFIITERS (FMAC) oottt sttt 29
223 CORDICAEFEZE (CORDIC) oo ee e se s 29
R kN TR a - (=] 1@ ) OO 30
225  FEUEL T IFEIER(ADC) oottt sttt 30
226 BUFAFALILI(DAC) oottt sttt 32
227 AEIRTCRIRIETT T TOE(CREC) vttt ettt 32
228 B RBEVERIAEINIE GIEE(SAC) oo see e tes st 33
229 HE BT IS (UID) oottt sttt 33
230 AT HLRITAGIHIR T (SWI-DP) oot sttt 33

3 BIITESUITTEIR oot 34

R AR 43 FBR 42 7] Nations Technologies Inc.

Mk R EG L X B X R IR 109 S EREAKE
16 +86-755-86309900 % FL: +86-755-86169100

WE#: info@nationstech.com HR%w: 518057



NQtion v:“ www.nationstech.com

ERRA

3.1 B R TR T T oottt ettt ettt ettt ettt ettt e et ettt et ettt et e e ettt ettt ettt ee e 34
30T LQFPBA oottt ettt ettt ettt ettt ettt ettt ettt ettt e et eniens 34
3012 LQFPLO0. ..ottt s et e et e et eeees et e et et es et et e et et ee et et ee ettt e st e ettt en et ee et n e eniees 35
3013 LQFPLAA oottt ettt ettt ettt ettt ettt ettt e et eeeniens 36
3.2 LT Z FH S L oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt 37
N ¥ = USROS 54
4.1 D AL ettt ettt ettt ettt ettt ettt ettt ettt ettt et e et et et ettt et eneetans 54
AT BRI I R oottt ettt ettt ettt et ettt ettt ettt ettt e e ettt ettt ettt ettt ettt er e 54
Q1.2 HETEIBIEL oottt ettt ettt ettt ettt ettt ettt e ettt e ettt ettt ettt ettt ettt er e 54
A3 BB R oo ettt ettt ettt ettt ettt ettt ettt ettt 54
AL B B B oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt 54
A 1.5 B A FEIE oo oottt ettt ettt ettt ettt ettt ettt ettt e ettt ettt ettt e et ettt t et er e 54
A6 A T G e ettt ettt ettt ettt ettt ettt ettt 56

O By A == T = 2 =< ST TSP E PSSR TP OO 57
4.2 T B R BT TE AL vttt ettt ettt e et et e ettt ettt ettt e ettt ettt ettt ettt eten et n et arans 57
4.3 B 2B oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt en et n et erens 58
e B T 0 == R =< TP TP TP RSP T TP RTOTOTPPP 58
432 IR T IR A E 2l oottt ettt 58
433 PR A B R IE oottt ettt ettt ettt 58
B34 B IS L HL R oottt ettt ettt ettt ettt ettt ettt 59
B35 B B T L oottt ettt ettt ettt ettt e 60
B.3.6 AR I TRV oottt ettt ettt ettt ettt ettt ettt er e 64
AT P I e oo ettt ettt ettt ettt ettt ettt ettt 67
438  MAKIIFERE TR T TH] ..ottt ettt n et ee et e et e e et en et e s e s e et s et es e e ereseeten e 68
B30 P E oo ettt ettt ettt ettt e et ettt et n et 68
A300 FLASHIE I B oo ettt ettt e ettt ettt ettt ettt ettt e e 69
4301 LR RAE(FBTIBUBETE) oottt 70
A302 OB VT oottt ettt ettt et et ettt e e ettt e et et ee et ettt e et n ettt 71
A303  NRST G T oottt ettt et e et et e s e e et ee et ee e et en et et s e et e et e s e e en e et en e 74
B304 TIM B B oottt ettt ettt ettt ettt r ettt eneee 75
B 315 B T R oottt ettt ettt ettt 76
A3.16 DO Tl oottt ettt ettt ettt et et ettt ettt ettt ettt ettt ettt 76
B30T P IS E LU E oottt ettt ettt ettt et et et et e ettt et et et et et et ettt ettt ee et et en e 78
A318 XS P oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt 81
T L T =V [0 = T T TR 83
4320 USB_FS DEVICERFME .. oot 95
4321 USB_HS DUAIROIEHFNE ......ovoveeveveeeeseee ettt 97
4322 FEHIREIRHE LS (CANYIE LTEETE oo 97

i Tk T D [0k - A = i T TP 97
4324 1200 REBUE R ERADC)HL B EL oot 98
4325 1207 BUBE AR DAC)HL B oot 101
4326 R TEAE AR (TSYEFIE oo 102

o = -3 2l OO 103
5.1 LQFPBA ...ttt ettt ettt ettt et et ettt ettt ettt 103
5.2 LLQFPLO0 ..t e et e e e ettt e e et et et e e et et et et et n et ettt 104
53 LQFPLAA ..ottt ettt ettt ettt et ettt e et ettt 105
LI A2 15 = TP 106
T AT E R oottt ettt ettt en ettt 107
7.1 BIEZEFHIL ettt et ettt e et ettt ee e et et et et ee et e et et e ettt en e 107
7.2 AT R L =0 TSRS 107
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2 1L NB2HAB2 B B T B oo et e ettt ettt ettt e e et et et ettt et et ee ettt e n e 11
BB 2oL B I B T T B I oottt ettt ettt ettt ettt ettt e ettt eeen e 19
2 3L B THIIE oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt e 37
B AL HE R P oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt et et 57
BB A2 T E oottt ettt e ettt ettt ettt ettt ettt ettt ettt et en et 57
BB A3 TR I E oottt ettt ettt ettt e ettt ettt et et Attt e e ettt ettt ettt et e et et et et eraeens 58
BB Al B ) T E B oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt 58
BB A5 T L I T T 2l oo ettt ettt ettt ettt ettt et ettt ettt ettt en et 58
F 4-6 PR AT T LT BT VE .ottt ettt ettt 58
BB AT T B B R oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt eens 60
K 4-8 B TR N R K LA,  HE A IACHD P S TN IE AT 1o 60
C I I 31y vl N oy N =< < T =TT 61
F 4-10 (LA HUE R R A B R K EETE TR oottt en s 61
B2 200 AT L TG v ov oottt ettt ettt ettt ettt ettt ettt e ettt ettt ettt ettt ettt ettt eeeeas 62
B AL B I I B oottt ettt ettt ettt ettt et e ettt ettt ettt ettt n et 65
ZE A-12 B TBU TN FH F S BIETE oottt ettt ettt et et s et ettt et et ettt ee et et n et e et et et en e r et eneens 65
F2 A-13 HSE 4~32MHZIR T B A TEDD oottt ettt ettt ettt ettt et en e 66
F 4-14 LSETRVG 22 HEFE (FLSET32.TBBKHZ)D) ..ottt sttt 67
BT AL HS IR T B E D@ oo ettt ettt ettt ettt ettt ettt ettt 68
2 A1 LSIHR TG R MED oottt ettt ettt e ettt ettt n et ee et ettt 68
2 417 MRIIFEREZRIBIMRIEINT T ..ottt e et e e e e et e etes e et es et et ee e et es e e et e e es s eeeneeeeseneeas 68
B AL P LA E oottt ettt ettt ettt ettt ettt r ettt en et 69
B2 00 SHRT P LA oottt ettt et et et et ettt e s e et et et e et e e et et et et et et n st e et et et et re et r et et enenen e 69
B A2 TR AT B L oottt ettt ettt ettt ettt ettt n ettt 69
B 421 TNAEATAE B T A IR AR TE I oottt et s ettt n et ee et en et 70
ZE A-22 ESDAART IR AR vttt e ettt e ettt ettt ettt e et e ettt et et et ettt ee et ettt 70
B A 2B EMISE e oottt ettt ettt ettt ettt ettt r ettt en et 70
B A2 B S oottt ettt ettt ettt ettt et en et 71
B A2 OB S T oottt ettt ettt ettt ettt ettt n et e ettt en et 71
A28 LOIRBIAE TTZRW) oottt ettt ettt ettt ettt ettt ettt ettt ettt 72
BB A2 B L R TE D) ettt ettt ettt ettt ettt ettt ettt ettt ettt e et 72
B A28 NI AT TIEFTED oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt n et 72
B2 A-20 N R ST G T oottt ettt ettt et et et ettt et e e et ettt e e e e e et et et ettt e et et ettt ettt ettt e eeeeas 74
T2 4230 ATIIMLI2IBAFPED Lottt ettt et et ettt a st et et ettt a e et et et ettt e et e et et ettt et et et et et et en e eeeeas 75
2 A-BL GTIMLUI2IBIAISIBITHEETED .. oottt ettt ettt ettt et et et ettt a et e s et et et et seee et et es et eeee e eeeeeeeens 75
T2 4232 GTIMBIOLOBFTED Lottt ettt et et ettt e et e et e e et et ettt eaee et et et et et e e e et ee et et et et sesee et et et et et ee e eeeeeeeens 75
2 A-B3 LPTIMLI2ZEEYED. oottt ettt et ettt et e e e e et et ettt a e e et et et et et e e et e e et et ettt e et et et et et e e e eeeens 76
F 4-34 IWDG et KA BUZALIF ] (LS =32 KHZ) oot 76
F 4-35 WWDGH KA /N B AT ] (PCLKL = 120MHZ) ... 76
B e ol L 0% I = L TR TTRPPRR 77
T2 o3BT SPILEFMED oottt et e ettt ettt et ettt ettt ettt ettt Attt ettt ettt ettt ettt et e eaeeas 78
T2 A-BB IS MED oottt ettt ettt ettt ettt Attt ettt ettt ettt ettt et et e eeeeas 80
BB -3 X P IZE S D R T TN T E oottt ettt ettt ettt et ettt e et et ettt a et et et et ettt e ettt e et et en e 81
2 440 XSPIZE DDRAE T T I oottt ettt ettt et e e et e et et et ee et et e et s e et e et s et en et en e 82
E A8 XOPIZE RX D S T T I <ottt ettt ettt ettt e ettt e e et et en e et s e et e et ee s et en e et er e 82
% 4-42 FLAE R E FISRAM/PSRAM/NORIEZEEVEIT W@ et 84
% 4-43 B IAERZE FHIISRAMPSRAMINOR G EEVEIT M@ oottt 85
% 4-44 55 BT FHIIPSRAM/NORIZIEVEIT WD oottt ettt e e en e 86
% 4-45 55 BB E FHIIPSRAM/NOR B HEAEIT WD oottt ettt er e 87
% 4-46 [FAERZE T FAINOR/PSRAMIEIT M@ oottt ettt et n et ee e st en et 89
o 4-47 [ AEE HPSRAMEB I FFED®@ ettt ettt ettt ettt s ettt e et s et e eee st en e eter e 90
71109
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2 4-48 [F12 H FHINOR/PSRAMIEEZIT TG oottt ettt ettt e ettt et es e ettt s et eeereens 91
o 4-49 [F12 H FHPSRAME I TG oottt ettt ettt ettt et es et et et e e s et e et e et ee s et eneeeeeereens 92
2 4-50 NAND A AETEE JE I T AFPED oottt ettt ettt ettt s et e et e eten et e eee s s et et eeeeteneens 95
2 A-BL USBISE BN THD oottt e et ettt et e et e et et e e et e e eeee et e es e e et et ee et es e e et es e e et et eeeteseee et eeeeeee s et eseeeeseneeees 95
BB B2 US B S L IE oottt ettt a et ettt et et e et et e e et et et et et e e e et et et e ettt et et r ettt 96
2B BB USB AT HE UL oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt 96
B A-BA USBHS EL I HEL U TE 1o ettt ettt ettt ettt ettt e et e ettt e s et et e et ee e s et et e e et en et ee et n et en et er e 97
FE A-B5 USBEIZSEFTED oottt ettt ettt ettt ettt ettt 97
2 4-56 SDIMMOCEE LUEFE <ottt ettt ettt e e e et et et et e ee et e s et e e e e et et e e e n e 98
BB BT AD T oottt ettt ettt ettt ettt ettt ee e n e 99
A58 ADCTRREITTHIW oottt ettt e e e et e et e e e et et et es et er e ettt n et n et 99
2 4-59 ADCHEE — JRIBRAITIRIRZEAED@ @) oottt e et ee e en et en e 100
2 4-B0 DAC LIMSP S T oot ettt ettt ettt ettt ettt et ettt ettt e ettt 101
B BB T T A B e oo ettt ettt e ettt ettt ettt ettt et 102
F T-LINB2HAB2 B H T T Bt A B IR oottt ettt ettt ettt e et e e e et ee e et ee et e e e et e et en e 107
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K H %
B -1 NB2HAB2 Z HIAE B .ot e ettt e e e ettt et e et et et e s s s eee e et en e et e e eee s et e e en e 10
L 2-1 FF B BT Bl oottt e ettt e ettt ettt ettt ettt n et et ettt et et eeen e 14
BEL 2-2 B AIIARE <ottt t ettt ettt et et e et ettt et ettt ettt e et et et ettt ettt e ettt s et et en e r e enaens 16
BE 31 LQFPBA TG BHIZI AT oo eeeve ettt sttt sttt s sttt n s s et a s anaesenaan s 34
BE] 3-2 LQFPLOOG FHIZIAH .ottt ettt e ettt ettt n et 35
P 3-8 LQFPLAAT I ZI AN covvveeeeeeeeeeeve ettt sttt s sttt ss e st an s ena e aan s 36
B AL T T A7 2R 2 oottt ettt ettt ettt ettt ettt ettt ettt e ettt ettt n et er e 54
BEL 42 G TN oottt ettt ettt ettt ettt ettt ettt e ettt ettt e e ettt ettt ee ettt e et et 55
BE] A3 BB 5 2 oottt ettt ettt ettt ettt ettt e ettt e e et e ettt et 56
W T = == <P 57
= Y b e 3 EvaR i s IR 65
R 0T Y M2 e 3 EvaR i s PPN 66
A-7 A8 FHBMHZEB A T TE I FH oottt ettt ettt ettt e e et e ettt e e et et et e e et et ee et e et es et et e et en e er e 66
4-8 15 FH32.768KH TR T HL TR IRE FH ..ottt ettt ettt ee s n e s s s eness s s 67
A9 NI HE AT T TE TE S oottt ettt ettt ettt ettt e et e ettt ettt ettt en et ee ettt ettt en et 73
A-10 ABEBTETR oottt et ettt et s ettt ettt ettt A ettt ettt ettt ettt ettt e e 74
B AL U IN R S T A oottt ettt ettt et et e et ee et ee e et et e et ee et en et es s et en e et ee e 74
B 4-12 PCR AT I TR FLIE W oottt e et et et et e e et eees et et e e e e et et eeeneneeneenenns 77
B 4-13 SPIFFE ] — MABLTRFTCLIKPHATO .....coceeeeeeeeeee ettt e s et s s e een e et en e esen e ees s e ees e e en e 78
B 4-14 SPIFFE B — MABETRFTCLIKPHAZLIO ..ottt s et e et ees s et e e en e 79
B 4-15 SPHFFFFE ] — IR oottt ettt e et ee et et et eten et en et en et en e et en e 79
B 4-16 12S PAFE IR 5 B KT TR W <ottt 80
B 4-17 12S RIS 7 B KT T D 1ottt 81
BE] 4-18 XS PIZE SDRAE TR TR I o oottt ettt e ettt et et et e e ee et et et et ee e eees e e et et et e e e e en et eseeeneeeneeeeens 81
BE] 4-19 XSPIZE D DRI I T I T oottt ettt et ettt et et et et en et eseseees et et e e e e e s et eeen s e e eneens 82
] 4-20 XSPIZERX DS IR TR I oottt ettt et et e e e et et et et ee e et e e e es et et e e e e e s et eseeenee e eeeens 83
Kl 4-21 PR R E FHEFISRAM/PSRAM/NORIEFEEVEILTE ..ocvoieee e 84
Kl 4-22 PR E FHEFISRAM/PSRAM/NOR G EEVEIETE ..o 85
K 4-23 525 B HIPSRAM/NORIEZEETEIIE oottt 86
K 4-24 535 B HIPSRAMINORGHEEEIIE ..ottt 87
4-25 [ AE R 2 FINORIPSRAMIZIT T oottt ettt et e ettt ettt et ettt et et et e et eet et e et en e ees e 88
4-26 A AE T FHPSRAMIE T T oottt ee ettt e e eee e e e e se e e s en s s eee e s s s eneenanes 89
B 4-27 )2 5 FHINORIPSRAMIEZIT FF oottt eet et e ettt et et et ettt aee et et ettt e es s et et et et e ea e eeee et et e eeaeen 90
B 4-28 A2 L FHPSRAMEB I T oottt ettt ettt ettt ee et et et ettt ee s e s et et et e e e s et et et et et e e e eeee et et e eeaeen 92
L] 4-29 N AN D B T E T T oottt ettt ettt ettt ettt et e et et et et s et et et et et e ee e et et e eeeeee 93
B 4-30 N AN D B B A E T T oot ettt ettt ettt ettt ettt ettt e et et et et et e e e ee et reeeneen 94
B 4-31 NANDYZ ] 28 7E T8 FAEME 23 T I IEAEIE T oot ettt ettt ettt ettt ee e 94
B 4-32 NANDHZ | 28 7E T8 FHAEME 23 T I B AT TG oottt ettt ettt ettt ettt e 95
] 4-33 USBIN 7 : ERIZ S ETE I TR IEITIAISE S oottt ettt ettt et s et et e ee et et e e 96
L] 4-34 SDIOTETTERE TR, 1o voveeoeee ettt ettt ettt e e et et et ettt et et et et ettt s et eee et et et et et sttt et e e et et ettt a ettt et et ettt ettt e 98
B 4235 S R I A R T ettt ettt ettt ettt ettt ettt ettt Attt ettt ettt ettt ettt ettt re e 98
T D 10 - = L TP 100
] 4-37 § I ADCHLI IRITEBEIE] .ottt e ettt et e et et ee e et eeees e eee et e e et enee e eneeneenees 101
B 51 LQFPBAET L FUSE Lottt sttt 103
] 5-1 LQFPBAEI I IF T INW oottt ettt 103
B 5-2 LQFPLOOETZE NS oottt sttt n et n et 104
& 5-1 LQFPLO0F AL TN ..ottt 104
B 5-3 LQFPLAAETZE TS oottt n et 105
] 5-1 LQFPLAAFS BRI AL ..ottt 105
BE] B2 ZZ TR B oottt ettt ettt ettt ettt ee ettt ettt ettt et et et et et e ettt et ettt e ettt en e na e 106
B 7-1 NB2HA82 Z HTT Bt R B JE EEITIN oottt ettt ettt ettt e ettt ee ettt e s e e tet e et en e et eneees s e eenenenees 107
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1 F=REN

N32H482 Z 51| fd il 2% 72 il K FH 32 ARM Cortex®-M4AF %, SCRF NS VT i is HAIDSPIE 4, & LAIE
FHi240MHz, 4l ik512KB#k A i\ Flash, 192KB SRAM(£14%532KB CCM SRAM) + 4KB Backup SRAM,
FE 41 12bit 4.7Msps ADC. 2~12bit DAC, 4EUSB FS Device. USB HS DualRole. U(S)ART. I2C. SPI.
CAN-FDEE E#: M, (HSDIO. FEMC. xSPIFE#EAE 4, CFFI2SEIHE M, X2 mPUE R 35, 8
FE I 48 FEACE IS 2% RThFEE S 2%, N B S LA nig 51 %, SZFFAES/TDES. SHA. SM3. SM4,
MD5%5i%, CFRFTRNGEBENIH K E 4, X FFCRC16/32.

N32H482 2 51| 7= i i) #85€ TAE T-40CE+105THINLEVEE, L HEEL18VEI.6V, it M IhiEr,
1-145 H T1Z R P07 S s 2R HE P

1-1 N32H482 A FIHEE]

USB2.0FS

CANFD1/2

i
| TPIU :
I
| SWATAG ]
ICode | |
< |
Flash < ™|  Cortex-M4FP !
- || pcode | Fmax240mbz :
EFC < » < = c
- SBus__| ETMITM e
[Cicache | < - :
: NVIC !
SRAM1 : FPU :
| |
SRAM2 | Dsp |
e -
N
SRAM3 |, bmA
(CCM SRAM) S |« DMA1
o
N
o DMA
FEMC % | e DMA2
XSPI 2
X —
USBHS =P BKP SARM
S
> CORDIC
A A
m FMAC
@ L H
>
B
z 5 RCC
GPIOA/B/CIDIEIFIGIH | e
SDIO
A L
Hlg <
ADC1/2/3/4 | — H e > < .
3
A ATIM1L
SAC —>
H
L] > ATIM2
-
> > 2 ATIM3
> IWDG
<
h PWR RTC
AFIO
N
T GTIM1/2/3/
EXTI = asi6i7
o N
] I
USART1/4 % LPTIM12 2 12C1/2/3/4
[e5]
—
p— S [e=—p{ cTIMBI/L0 | s T
~ BTIM1&2 s
SPIL g UART5/8
—
UARTS6/7 DAC1/2 § SPI2/1252
SPI3/12S3

UCDR
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% 1-1 N32H482 5K IR &

BHRS N32H482REL7 N32H482VEL7 N32H482ZEL7
TAEHRES 1.8~3.6V/-40~105°C
CPUIHR ARM Cortex-M4F @240MHz, 300DMIPS
Flash#® (KB) 512 512 512
General SRAM 160 160 160
TOta('KSBR;AM CCM SRAM® 32
Backup SRAM 4
ATIM 3*16bit
T,
BTIM 2*32bit
S i LPTIM 2*16bit
SysTick timer 1
WWDG 1*14bit
IWDG 1*12bit
RTC Yes
SPI/12S 5/2 6/2
12C
USART
JE UART 4
USB FS Device Yes
USB HS DualRole Yes
FDCAN 2
XSPI Yes
YR 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 ] DES/3DES. AES. SHA1/SHA224/SHA256. SM3. SM4. MD5. CRC16/CRC32
TRNG Yes
Cordic Yes
FMAC Yes
ZAARY EERY (RDPIWRP) | fFEINE . 4 R ZAHE)
S LQFP64 LQFP100 LQFP144
i

1. CCMSRAM L HERIAREA SRAM, H A LA E A CCM SRAM
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EIREK

2 IheefEifr
2.1 b PSS B

N32H482 R 5| 4E il ARM Cortex™-MAFALEE 258, T HRHF mis BEALEEH.50 (FPU) « DSPAIFEATUHEFE 4, Hefit
300DMIPSHIIL S MERE . B H i 2S5 AL FERE /) 5 Cortex-M R FI AL BLES AR TH AL, AR ARAAD 2 T F 1)
el A, FLOH B AE SR AR H S TR N .

ARM Cortex™-M4F 32{0## il 15 & SR AL BE 28 HA L5 A 2%

2.2 1R AR

N32H482 R H| #s -l Sr iR NN TNAE (Flash) f7fifids . #RAIUSRAM, T B A A7 fif 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 - Ox67FF_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

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

AHB

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

APB2

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

APB1

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 RAR NGRS

Fr A EEMB12K TR ASUINAE (FLASH) AR P M, DR/ 8Kbyte,  SCHF T ER . W7
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ERRK
N N L a5

SRR, BN, S SRS IR TR .
THF PSR EH, B2 NN K, AR 2 AT 7 R CTHATARED) .
2.2.2 AT SRAM

F N Z ik 192KB ) SRAM(fL45 160KB /T SRAM F1 32KB CCM SRAM)#I1 4KB Backup SRAM, H
S

160KB i# F§ SRAM, A B,
32KB CCM SRAM, | HIERA Al SRAM, AIHECE A CCM SRASM, 7#F ECC.

4KB BKP SRAM % &, C#F ECC, 7£ VBAT #1 Standby A5 2 2 il & R 5, HoAh TAE# X (Run/Sleep/Stop0)
Kol LUEH AR FE . -

223 BEKEEXHBrEHZNVIC)
TR

102 A1 Bk WrdiE (A 16 4 Cortex-M4 [T .
16 M gRFE IR eSS (R T 4 frh ik e g

AR AT R 1 S 5 1 e T Ah 3

FL YR A

B RGP A ARSI

REFE P WHZEHIEE (NVIC) MALEE S5 S #ANE, R DASEHURAE R ) i AL BRI o b Ak 24 1 2
T R 1] R s 1 4 PR LA A S S P IR

2.3 S8 AP T B R 4% (EXTN)

BB P AR R AL 24 S A v WS A R (R A DN R, R A N2 AT DU T M Bk e
BN, DLL BTG BRI ECE XOAHT 3 Fid s AR SER, B nl IO ik HEE S A SRS
WELRHBAER, LB AEHGE R A7 A0 NAL S U3RAE, HER s,

24P RS

FRAE 2 PP eh s AR Pk, AFE N I RC IR HSI (8MHZ) , P33 I & LSI (32KHz) , AR
HI 4 HSE (AMHz~32MHz) , AMEBAKER 2 LSE (32.768KHz) .

RGP RYE AT % HSI. HSE. PLL. SHRTPLL. USBHS240M. {7} A6 HSI I 4k BRI B S R Gt
b, BE S P AT LGRS B Je A 5 T RE ) HSE IHeh s A8 Il 2SRRI Bh 2 0, B0 RRE, R4
¥ B S HSL, dnSRAERE T FR W, BCEE AT DAFRUSC R AR R R T

AT HiEe PTG E AHB 51 | 5 APB(APB2) A{IG#E APB(APB1)[X 2k . AHB 1] fi% =i 4 5 f& 240MHz,
APB2 i Ei i 2 180MHz, APB1 K =% A 180MHz.
SN BB
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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
] 12141132
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 LB ystie
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 LPTIML/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
T _RMII_SEL WABM
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 FD%’Z“IQL';ERES |— FDCAN_CLK
MCO2 PLL MCOPRES
1213/41...115 SHRTPLL .
- 's_élscm USBHS_240M
- HSE MCOPLLSEL FDCANSEL
mcot [}
- LSl
- LSE
MCO1

2.5 B BE

ERGEZNT, ] LUEIEBOOTO S| AN I 15 515 boot it B Kk £ 7E S AL G I E B
B\ E RS (Main Flash) 53, 45 Main Flash §f bank (0x0800_0000) #1j5 bank (0x0804 0000)

JA )
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BRI
B RGN RE(System Memory) J2 5]

m AN E SRAM JHZ)
Ja s INE AL (Bootloaden) {7/l T R G fF fil s, Al LLdIt USARTL Al USB 2 1%} FLASH Memory #4174

o

A PLE AL E RCC_BOOTREMAP.REMAPSEL[2:0]3H /T4 FE 0 5 Huhik: #E b«
B\ xSPI #MEBAF i & remap J5 3]

B\ FEMC ZMER A7 fifi 2% remap )5 5))

2.6 TR

AANHNE YR : VDD VDDA, VREF. VBAT. H VDD A i, T84 Ati R4, I4h R4t H; VDDA
RN, FEEAGAME bR VREFSABSMIR IS R, DURILTE & ks . VBATIER
R, e IR A s

SAN LR X g, i A oS FL YR 45 AN R] A P XA

® Vpplf: HJEVEMEN 1.8V~3.6V, FE N MR. Kif4 GPIO. HSE. HSI. PLL. POR/PDR. BOR.
PVD. USBPHY fit,

® Vppald: WKL A 1.8V~3.6V, F % N ADC. DAC. TS Zfitr,
® VppekiK: HLEJEE N 1.8V~3.6V, FE A WKUP 5|, NRST. PC13/14/15. LSE. LSI &ftH .

® Voppl®: HEN 1.1V 86 0.9V, FZ KN CPU. AHB. APB. SRAM. FLASH. RCC. TRNG Fl A4
AN AL 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 2717 23 i,

2.7 8465

PR T I A2 7 (POR) R Hi 52 (57 (PDR) HL B , 343 HL B b T T RS (1T 2 26 (B 1.8V
BT 0E s Vool T B2 M (Veorpor) i, BEEET ST ARAS, TSR PR AN 52 7 B4

2.8 A] 4 A2 B 1 00 2%

WHE— N gmfe R RN (PVD), & BAVoo/Vooafit B35 B{EVevo ELE 24 Vool T80 5 T RE Vevolit
e, TR Al AR S (E R .. PVDIREF EENFEF S « KT Veorror M Vevo HIEH S %
# 4-6.

2.9 R ThFER

N32H482 S PP K I B X

M SLEEP#Z

FESLEEPHE F, RACPUEIL, AT AMBAL T TARIRA I vl 78 & A v Wi/ =4 i i IECPU
B STOPO(

STOPO# 3 T Cortex -MAFIE JEHEIRIE X, £ESRAMAIZ- /728 W AN E J M T, STOPORE R AT LLIA B 5
R REVFE. TESTOPOREIN T, = FEYEIR A KER 4 &0 5< 4, #HlanPLL. HSI. HSE.

M. ] DUE AT A B REXTIRE 5388 A MSTOPORE A i i, EXTIME 5 1] LR AN 16 MNEXTIE 5
(/O3>  PVDRIfIH . RTCHeiE. RTCH&HEE,

B STANDBY#F
TESTANDBY 5 3  AJ PLIE B B ) LTS FEAR S o Y 30 AR HL LR IR 28 8 5< 4, PLL HSIHIRCHR 3% %8 FITHSE
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ERRAK
AR B OGP HEASTANDBY REUfE, Kl S Eas N A ER, KM a8 N SRR
backup SRAMA[IELREE, &8 i k) T4 .

Mefid: NRST_LIAMNEELAE S IWDGE AL, WKUPH| JHI A% . RTCHERE sk RTCIF R4, LPTIMME: S
4,

B VBATHIZ

AR, HE Vpp BiHN, #% Az N VBAT #. £ VBAT T, %7 NRST. WKUP,
PC13_TAMPER. PCl4. PC15 z4b, KZE 10 5| kT PHARES .

mafE. VDD FF )5

2.10 BHEFMBFI(DMA)

DMA#F il 88 s 3L a] L7 i) 0 R MML: Flash. Sraml. Sram2. CCM Sram3. FEMC. XSPl. CRC. SDIO.
FMAC. CORDIC. APB1. APB2. ATIM. ADC. DAC.

DMA#Z | 2% FHCPUFE | LLAAT WIE 2] B I PR Bk #25h . BLE SERE, o CPUT-TRD w A& 4%kt
tE, ATRURBE S CPUF - Hofth 1 S84 AT 45 815 48 Ak RS ThAE

S AW ANDMA (DMAL. DMA2) Fthilde, FF1DMAE s8N Bl .. M2 HEEH T RS kA
AN Z MM NAF VT TG R . P g 45 1A [RI DMATEE 1L e 2%

FERFEW T

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

B SCRENAFRINAE . AT RIS EE RIS B A7 = PR 252

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

B &) DMA BIBEE A L A %% (DMA_CHCFGX.PRIOLVL[1:0]47, *FM 4 MESeZk) , T 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 RN EIE T E AL A

B RNEEA 3 AMMSLR RS (e, PR AT A LA TR E (3 A
HFZREBE -

B a7 MAL: Flash. Sraml. Sram2. CCM Sram3. FEMC. XSPl. CRC. SDIO. FMAC. CORDIC.
APB1. APB2. ATIM. ADC. DAC.

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

2.11 SEBTESR(RTC)

RTC 2 —HIESHEATRITH RS, W E P e, nr4@ 4t i TR, 38 B i B e b A0 F S b BT D o
TR R

® SN (RTC) £ — ML) BCD & /it 8

A SRR I A4 ME

T G PR I S e I A

P 32 AL apfede Bt 40 By #F. A B U5 « B (BB

ST 32 AL AT A A AL B A
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ERRK
P 2R R [
P 32 ML fEds L A m By . 2. #by L AL B JLS) B8 CERDD
PINARSL 32 37 A A A B 15 G R ) B I A
By he s BT fe
SHEN BRI —NES RSN BiYR (50 5L 60HZ) RENS HI T ot H DA I
=N FTBC B PR A BB PN AR A
IS Rl fiE
20 N AF A, PTEMRIIARR T ORISR
ZA W R, AR AL WBE B MOEEER g8, IFRIEL AR

RCC Ziffasflife RTC Bl H LR ARFRAE TAEVERIN, RTC fEARMIEE F A5 1E CBHE RUN %
3. SLEEP #:. STOPO #%z. STANDBY fz{A1 VBAT #x)

RTC $A L Fhge Y AT LA MCU T K THFEAR T i (SLEEP 58, STOPO #i:1 STANDBY
(50

2.12 ERERAE M

N32H482 3 Fri % 3 NS dUEnt 25 10 ANMEHER 28 2 NMEAEN 2. 2 MEIHFEE R 4%, PL& 1M
SATER S LANE DB TR 8 1A RG0S 2 4%

TR 7w En 4. WAER &8, FEACE I SR MR ThAE & N 5 1 DI A -

F 2-1 ENLSSITIRELLE

ERTER TSRO RR TR WA IR/ EGEIE HAMNEH

ik,

ATIM1~3 1647 E 1~655362 [l AT = B AL 4 4
CITA
ik,

GTIM1~7 1647 E 1~655362 [A] AT = B AL 4 e
) _EIR
ik,

GTIM8~10 1647 S 1~65536.2 [A] AT = B AL 4 1
B BT

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 RS (BTIM1~2)
AR R I B A 32 AR TR

F BRI T

W 32 HENEE N T EOH R

B 16 (AR T g . (AR EATICE Y 1 3 65536 L [A] HIAE =8
B A FR/DMA SRR
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ERRAR
L KT

2. 1228 i 8 (GTIM1~7)

WA ER 2 (GTIML/ GTIM2/ GTIM3/ GTIM4/ GTIMS/ GTIM6/ GTIM7) EEA T LA F56: SN (E 5t
ATVHE DN NAS 5 (e 5 P52 R A A B R 5

F W R

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

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

& T

& il RFELF

L PN EPS

L =

EpibeR I ERsE e e

ZA I A8 N TR T, DASEIILE N5 4 [R] 20 U 1

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

2.12. 38 E 23 (GTIM8~10)

HWEER A (GTIM) EEM TR & XAE AT TR DR G 5 Ak 58 BEAN A 5
4. EAER d H A AN DhRE . SLIXHRARIR G- D). 1EH] T Rl .

TR

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

16 A7 AT RAE o A . (PSRBT E N 1 31 65536  [8] (AT = AHD

A g A AR

GTIMx % 5 N iliE

AR RGEIE, TARREACY: PWM S . fr U, ke a3 3R
1A SR IR IR E NS 5, F T ¥ e i 2 5 5 B T A P et &
WR AR AL AR BT/DMA:

Ciks e e

fi A

LD BN

B LE A

MZEE TN

W JEIX I [ AT e 0 AN

*® 6 6 0 o
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ERRAR
& X T GTIMx, I 1 SCRrihThRE

AT S A B s 2
A I B R B, LS 4 1 ) i

B (IE%0) i aei il T BOEAT BB RN et 77 (r
BRI T AL

B RN 3 e

2.12 AR ERER(ATIM1~3)

RRPEHER S (ATIMO. EZEA TN 76 WAE S AT R IS5 E S Rkt 98 BEAN = A o
MBI, mPUER S RA T AN Zh e JEDCHA NN ZE DI RE . & T LI

F BRI T

16 7 [ 2R A . Carseglim Bt g, R R RO

16 frrlgmiE o e . (p AR BT E D 1 # 66536 2 [n] KAER(ED

I g PR B TR

ATIMx % 9 MiliE

4R EOEIE, TARBCN: PWM . S b, sfkoh B . Sdge
2 AN R IR R NS 5

R A R A PR A T T DMA:

& THHEM
& il FF
L R IDACTETN
L 4
L 4

H 4 E A
FIEAE B4

I R AT 4 T AN

& X ATIMx, J8iE 1. 2. 3. 43Rk

BT A B

A AR R D, DASTILSE I B 00 IR A e

HIB (FA) HiloasBrl: B BRS TSR AT e o4 7 fr

BRSSP T AT L)

W R A A B S0 o e

2.12. 5K FEE I 28 (LPTIM1~2)

LPTIMA& /R LI BRI 1600 E I 25, BT LAEPTA DIAERRE A N (R 71247 LPTIMAT LAFESAT A 3
I BHIRRI SO T84T, AT AR Ikt i £ds . BbAh, LPTIMAT LR R G MR D FER e i, DARR AR )
FESLHL I ThEE” .

FEREIR
® 16 firfa) Fit%ss
® 3bit T4, 8 F iRl (1. 2. 4. 8. 16, 32, 64. 128)
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ERRAR
® B

&  NESWHPYE: LSE, LSI, HSI, HSE B3 APB1 i 4}
& HMESEFERYE: @I LPTIM Inputl % N FOANEESEHR CTAER TG LP IRz #eiadT, T Bkibit-Boss
D

16 bit H3h%E# % 74 (LPTIM_ARR)

16 bit LLE 77 /748 (LPTIM_CMP)

M 8 A i R T RS

A i FE A SR A N i

T 3 98 0 1 P G A A

A E Rt (PWM)

AIACE 10 He

Y it AR 2

kP B, SRR kg XU CERZ AR IESD)
2.12.6 RGiR} H € B 38 (Systick)

XA E I 3L T SeHEIE RS, T 24— A Rk 4 RS
EHEA T IRRRE:

& 24 fIIE IR TS

& HEINFINEE

& U O B REFEAE — AT BRI R G b I

L I R

2.12.7F 1 1M B35 (WDG)

WEISLE 1 (AWDG) I D& T 1 (WWDG) SERT &Y, MR SR 8. AT i 248
e RiG, 28T R SR e i 3 i wERR I .

BSLEIH AWDG)

MSTET (IWDG) HIEATIEI2KHZ IR P SR B (LSIFM 81D BK5h, 7ESEE FHAFBMCURSE K E
i, EARAR AT LUIEAT . XA ARG s e ) e RS A T IR RGEE . e n] DU I B OR AR
HH T3R5 R R . IWDGHIE & 75 B8 | AE 1 B AR T 2 AME N 58 ML i R 12 AT E I 7
5 B R ) AR A S F R

2 H YA ) 2T A ASPWR_CTRL2.IWDGRSTENAZ B 1°, IWDGHH8siA R0, /=4 R85 6 GFighiiE
‘0, IWDGTHIUEA=AE AL

TR

ML 12 A7 ik T A as

RC R G # P AL 8, W LA CAEZE SLEEP. STOPO 1 STANDBY #xX
AJ LAV HC 5 A7 RS Dy e Rt i

LIRS I F) 0x000 B, RGEAT RS TETID

HHE M (WWDG)
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BEREIR
W HET T (WWDG) [ 2 APB LI B4 [4: L4096 75 21 (1, 38 IR 18] 23 11 1 i B RAS AL i 47 2 15
S . Rk, WWDGHE FH TR e i, & B T W45 R /38T sl 02 UL 932 B 2% 4 5 B3OS F R O 3
1B BRI (AR A B . 2 WWDGIE I T A 28 75 18 21 B 1 27 A7 258 2 B HT BlWWDG_CTRL.T64748 N0
2Ja, RERGEN.,

TERFELTR
W 14 RT3 R A T g A
B WWDG JFHJE, fELL IR Tk AR
& BRI E N T 0x40
& HIEUEJE T EEME R T DR A SRR, ERNE

W AT M EE P R R T a2 OF FLb W AR RE S TE R IR B Ox40 B 2 7 AR e R v
(WWDG_CFG.EWINT)

213 1°C B&k#ED

I2C(inter-integrated circuit) &2k & —Fh 2 N S ZR 451, & RAMARDURLZ, RIEHE @ 2 SDARI £ 2
ZESCL, EILXPIRER, BT A 512CE LA B & mT LUd i 12C S 4R 400 e B 208 05

12C 2 MR 2 AR AT 12C 2L, W T MCU RSN 12C WA @ . 12C $2 DIAER SN T 12C Pl
HbR s AN PUE R, B CRC HFR ARG TIRE S FF SMBUS(R 4t & B 28) A PMBuUs (FEJEE BLEL2R),
HANESRAEZ EHLIhRE, #HIFTH 12C B4R B WP, il (8. 1PC BB 2 F DMA 50, 7]
HRORE CPU Hf48.,

12C £ ) D) ge R IR T

[ — 42 1 B T S B AL D e S RT SEE AL

FEIFAT B 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 iy 100KHZ) PRI (5 1 400kHz) 158 U1 PR+ (5 s IMHZ) 18X
SCREHRIRTIA S, 1 A i R R A v B

A [ B A B T R

37 H DMA

FERE PEC CIROSCHET IR A2 BUFI R 5

%% SMBus 2.0 F1 PMBus

B R FIFO f3X

2.14 EHRPRPWREHUSART)

WD P WCR S (USART) R F e TR AT MRz 1, SR RP B PIEE. ARG E, B
15 2 R oM i s AT A0 TR A

USART KX SNSRI E, Y Fhiid DMA #HTEL:E(S . USART b 52 A F 28 IH (5 .
LIN #850, [F2P . e X TdE . e k50, IrDA SIR ENDEC Ihfg. VAL AE- 12 H] Thae .

USART EZ4RFMUIT -
B RN R
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ERRAR
SRR TS

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

SCRFAREA 2B RS 30 AR5 (S A 7

SCRERE RS RTS. CTS

S DMA Yk

CREZ A PRARIEAE W AR UURS, U NFR BRI, T8 I PR AR S ik A R e
SRR, fovr AP e R A X R A8 AT A

SCRERRE RSN, TR A 1S07816-3 FifE

SCRPERATZLAMMY (IrDASIRD Zhl S5t St IEH SIRDIFEM iz 170

SCRF LIN B

SCREZ BRI BOERE M AEHR . MURHR . AR RIOHR

SREZATPWHE R : R T8N CTS bk, RIEsEi. Bl Ol Baiiit . M2,
IR AE IR . LIN B iR . DL K 25 2% b DA r (10 75 b 26 /it AR s 17

H U -

EEEA USART1 USART?2 USART3 USART4 UARTS UARTG6 UART7 | UARTS
A

LA T B
LIN
EEZEEN
B CGEWT)
R

IrDA 1AM
DMA 38 R
ARGl

Y = Iz, N= ARz
2.15  BAEP R ] AR i) 3% R (FDCAN)

N32H48224t2/NFDCAN, £FA1SO 11898-1:2015F5#E, SZFFCAN 2.0A/B5CAN FDPMY, #HZEAEISObRHE
frBoschiis o

Fif5 FDCAN fRE L= —/NME B RAM Xk, HFH00H Bt iEas . #UR FIFO. #RIRZgnh X . RIZZE X
DL B IEHAE FIFO. 34 E RAM £7-F MCU 3 SRAM 1, Gt al i B, vl 20 AC 4480 < (32bit) »

FERHE T

B 54 1SO 11898-1:2015 Al ISO 11898-4 Hyifk
B S fF CANFD, % 64 754

B S7RF CAN AR H Bl

B ¥ AUTOSAR i

<

<|=<|=<|=<|=<[<|<]|<]|=<
<|=<|=<|=<|=<[<|<]|<]|=<
<|<|=<|=<|=<|<|<|=<|<
<|=<|=<|=<|=<[<|<|<]|=<
<|<|<|z|<|z|<|<]|=<
<|<|<|z|<|z|<|<
<|<|<|z|<|z|<|<]|=<
<|<|<|z|<|z|<
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EREIAK
¥ SAE J1939 itk

SR O IE A ThRE

PN TTIC L ) #EI FIFO

PR e B kR S SRR
% 64 LRI IX

W% 32 ML RRIEZE X

AT E 1)K i% FIFO BBAF

AIHC B R IE AT FIFO

TFEFAIECE AVH B RAM, FTH FDCAN #2525 3t 2

A G AR A [ 0 A

A R AR e

PN B CAN A ZIN B A APB a2k fif
SRR AR

www.nationstech.com

2.16 BATAMEEEO/NESHEL (SPI/I12S)

SPISC VR FANE B AR T AP AT U5 NI S . SPITT ARRRC & i AN 2 85K, JF9dth
P B SR ALEE I B (SCK) . I T2 A0 HE, RG] — XA S 28 1O 2 B [R5 A4, 38 SCHF
T FCRCI 5 o

12S & —Fh [F]20 B AT 8 L@ R e SR DU R & AiAn e, ELFE W 12S brifE, MSB FiT LSB X 55 AwifE,
DL PCM bR, B TR, ATCLTAEE MM 2 MR S e ENE & &R, e mab
R B B FR R B {5 5

SPI 2 I FEEIhRE U R -

AT BT [ A

SRR MR 2 E A

CHF 8bit B 16bit 2 ks X

HHE ALY 7] G B

B At SRR A e

I AR A R IR e A A3 7T i

FIE ARSI CRC 5 A58
X FEDMALH T fig

PR IEFIFO 8575

12S HE O FEEINREAN T -

TR TR
SRR ST

A FhZAThRAE T LLSCRE: A 12S krvE. MSB X 55 A it

AR TS, VUM 8KHz 3] 192KHz

AR B AR T C
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EIREK
B 5 MSB

B CREDMARR RS
W SRR RN P AT ik

2.17 ZLHBATHMEED (XSPI)

XSPLZ T H U VY )\ ERSPIAMSE A5 [ o 1T DATE [0 Y A7 B S 2R =0 R A

SCRPMFEARE A FIXSPIFFAF 8 AT T A #84 : AAFUBE: AMIR IR AR U B e ds bk 2= 1R, R4t
R AL A A Gk 22 1]

TERFELTR

W AP 1204807 H

B 7 #5Single SPI/Normal SPI. DUAL SPI. QUAD SPI. Dual-QUAD. OCTAL SPI
B 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, itk 205 B RS rT R A it B
B FIFO TRk Fidk

SV 8/16/32 i EdE i il

+ 1 16Word TX FIFOF116Word RX FIFO

SCHFDMA

XIPHEASCRFSPIES, SCHFH{TNOR FLASH

& EREAAE

& SRR T

B CFEXSPIAMERATAAS B 3%, BIXSPIZM AR % SCA7fig, PATACRE I 152 U SC H il 2 8 B S
CPUBAT, AW Xt ANAAF 0T R, 5 AT 8- i A g /2R RE, IR A TNVRIX, H A
Ty ]

B EH4TNAND FLASHFIPSRAM

W xSPUXAMBAEEHAT IS VTR, A SExSPIWIAG LG, BN A AR AN A 2 8] B S b 7 i AT
AN A A AT ZRXSPUSAI AN E, B ERRIE AT 30 GEIESRAMMIED HEAT 3525 4017
ik

B BNV A Fr i ], MU AR Fridedi N, ENURESCT Bl = 9 Fr it )
10, MHUBLATT AT 2 8 A i A

B R R E TR
2.18 RIEHIIMNTFEERIZE (FEMC)

RGN AT P 4y (FEMC) RIRUS [R5 R0 A7l as, RIARSE N F 5 22, 5 (b AT AN ISR R R

FRSAEAE AR I TS, RERSAEANIE I M RIS 00 R RN J& 22 A [FI SRR O RS A7l 4 . T I Ah A

fitr 28 FL L FEMCHR ) 384 tH i bk . B AE 65, FEMCIE —ANME— 1 R (5 5ok X A R R A
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BERREAK

o

TERHEIR -

B SCEPANTRAR g
SRAM

PSRAM

ROM

NOR Flash

NAND Flash (SLC)

LCD (8080/6800)

SCRFFIAS NAND [Af7E, fififF 1bit-ECC nlAGll 2k 8K 7715 4
SCREXTRIDEF AR (Burst) P54, 41 NOR [NA7F1 PSRAM
8 Bl 16 1 £ 4f 28
B — ANt A PG AL 1 e s ]
AL I S T DA SRR & Bl AN [R] 10 2

HRYEAN At 2 R 58 5, 45 32 70K AHB Ui [RIiE R, A BhEEH N IESEN) 16 (188 8 fi7, SZILAIAMD
16 75K 8 AL A7l s FIE A5 K 32 A1 A AHB V5 MR, HEHBIELEY) 16 A28k 8 A7), XTAME 16 f78k
8 1o A 5 I

B PSRAM Fil SRAM #1437 57 5 fi GE A 7715 i 2

L 2R 2R K R JNR 2

2.19 SDIO®O

SDIO#: 15 X T SD¥. SD /O« ZEHARK (MMC) N . B4 T AHBAML S 28 FI 2 A K (MMC) .
SDAFiti+ . SDIOK Z [al L. Hrh, FrZfri2 k- KRG T HMMCARIARZ &2 kA, ALk
TE2 WA P22 M3 b (www.mmea.org) 45, TSR ISDA7 (1 AISD /0K AGERUR%-F5 T LI L SD F

P4l (www.sdcard.org) 575

LRI .

B SD R: 5 SD i RS IRAS 2.0 255

B SDV/O: 5 SDI/O kA 2.0 3l 2, SCRFIFIASFRI R EE B4 1462 CBRIAD) A4 4L,

B MMC: SZBARRRGEIEAIRA 4.2 L2 AT 2505 . SORF =M R 8 B 4l 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 .
TR :

1. SDIOKASPIF 2z (5 #E

2. EZIRIEFZZHEFIA1LT, EXSDIFRE <R R 3 FAI0 FEZCHISD K 5 HINO #8774
SEHSD RS A PR Z FH B S, RS2y S AESDIO B4 i NEEEH . [AESDIO 4435 #X
Loy S, 34k, SDIFREFARD O FH 5 Loy S 21K,  SDIO A 3L FHX Loy,

SDIOTE [F]— i [ 3 —NSD/SDIO/MMC 4.2+, {HR] LASZFFZ A-MMCHR A4.18% PLETRRAS ) o
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EIREK

220 BEHBETEEREER LI (USB_FS_Device)

JHH BT B e 5820 (USB_FS_Device) FEHLE —NFFEUSBO0E M 4N . EaE TYEER
USB PHY, AFEEHIMIPHY . USB_FS_Device sz USB2.0WMY 115 X ikifEHy. #EMEH. Sk
FEST R R AR S L DU R AL 25 1

F BRI T

B R4 USB2.0 403 4% ik

B2 SCEF 8 ML E ) USB i A

W AN S SORE USB2.0 B b i DU Fh A A 25 A
12 A

HEE AL

Hh T A4

BB

B i e [ 2 S 5 S L AL
CRC(JEIRTUARRLES) A /5, S e AN I 2 (NRZI) Zh A/ fifg i A1 A7 3 78
SCRF USB HEAR/R R 1

T e ik o A

221 BHABTEEEEXNAEE O (USB_HS_DualRole)

USB i B 4% 1 (USB HS Dual Role) , LA RFRUSBHS. USBHSHHil 35 15 7542 (ks 504is A4 4 R #2
SR bR iR . USBHSSC RrHosti X flDevice i, USBHSHELZE T — A WHBHUSBEHPHY, AL
PO B A AT, AR EEAMIBPHY S o USBHS AT LS RFUSB 2.0 ST sE S AT U Rl a7 = (4%
ALk, SR WA E AR o S5, TEUSBHSHHIEA —A"DMA, FI{EAAHBE L LN
USBHSAHIZ 4t 8] sk £ 1% -

TR

SCFFUSB 2.0 B (480Mb/s) /453 (12Mb/s) ME#E (1.5Mb/s) Host #izt
SCFF USB 2.0 & (480Mb/s) /4=i# (12Mb/s) Device FEZ,

SCREFTE I 4 Pkt 2. sEmifed. M. PR R D
USBHS N & =i PHY, SCRFmE, 4ol AIGE, JoFsshE PHY

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

SOF Jikrl i@ i PAD it

SOF Jikrniiid P e B N 4% (TIMX)

R A-B B FRA (ID 20

USBHS Wik DMA, JFAlFECE AHB [t E &R

HAHHIEE, BIafE USB HEEHIMIFIE RS, KBBR8, Xt PHY A1 DFIFO FEIE N A 2]
HAH 4KB TH RAM

Host B~ 15 16 D EHLEIE, B MEIEH SCRHEMRAE USB 1
Host 150 T Py B AR AR B 25 -
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BEREIR
> {ERIIMEERE I TR 215 16 A iR

> TEIAERIAMERE B R G 20 16 AN N 4L g K
B Host B0 N &/ RXFIFO. —ANEAMAL R TX FIFO Fl—ANEF AL 4 TX FIFO

B Device R RS 1 AN A HI5 A 0, A5 8 A IN i SR 7 /4 OUT i &4, IN S SR OUT i i3
AT B O E AR . WA R e R AL

B Device G — N HLE RXFIFO fl—A4> TX-OUT FIFO, &85 9 4~%H TX-IN FIFO
B CCRRRWT I RE
JE: USBHS &/ B FzCh 75 2 (ELOMHZ Sf Z5 g 1 1 £

222 JEBHEEMESR (FMAC)

TEPAS A IE T REMATHEABE, O DA, BnaE UL hEA G2, [ aeasx At
FEA# A TR BICRIAT RS IZ R ICSR AN A 2 X, DA SeBL A PR R (FIRD
RV A AN TG IR PR L CHRD I 38 B - DB 2%

TR AR A G T B BUT KU BERAE, IR BUE BLA BT HARAE S5 . AEVF 200N, BEAFSLEEL
FALE, ERT AN PRIESETH SRR, A ITTIN PRGBS (8] A 55 (1 AL B L

TR

W 16 x 16 fIRiLeE

W 24+ 2 AP EINAE, A IEFIRIE T RE
W16 {7 5E AU R H 2

W 256 x 16 [ EHESE 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

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

37 H DMA i35 i

2.23 CORDICA#ESS (CORDIC)

CORDICHE/FiH S e rlx B B (R =M E0D SATRECFINEE. AT ahL=sl. &, £ 5403
AN 22 oAty v FH B0 R B8 5

TERHEITT -
W SRR R AR
W SCRPIEAR AR RFIXU 2R AL PR R R G

B H R, TSR W A S AR SN B R APIRES, BRI TE R, BT 545 AT LA
FESE I A, AN 2 B Bl i

B 5 10 MR %L sin, cosine, sinh, cosh, atan, atan2, atanh, modulus, square root, natural logarithm.
W CRRE SURIVE S N T 2
B CCRERT. AL DMA TSRS B
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ERRAR
LS AWy R T

2.24 BRABWANBEHBECD(GPIO)

A% S0 118 4 GPIO, k2 4y 8 4H (GPIOA/GPIOB/GPIOC/GPIOD/GPIOE/GPIOF/GPIOG/GPIOH) .
GPIO i A AR S AN IL A S, F P ol DRYE F5 SR RIEHCE . B~ GPIO 5] A nT DA 7 e B Rl
B GESBOTRD WA QFF. R RD sCZ A NS DR . B TR DhRE S| 4L, HARK GPIO
5| BI#A K HIEIL RE 1T .

GPIO 3 H BAT LA FRHE:
W AN GPIO iy AT E AR5 T G B R LA TR
®  HNET
& A Lbhr
® N
& HRTIRE
& JFlwfat, ETRARCE
& A, BT RARCE
& S MThRE, L TFRiACE
& JHREHIIGE, ETHRATERE
W SEA IR E BAE RR T RE
W i 10 SCREAMR T
B A 10 SCRAMRDFER Ui, B e R T
€ 16 1 EXTI AfH T STOPO e, B 10 W= N EXTI
¢ PAO0/PA2/PC5/PC13/PE6 A] - T- STANDBY 5t it
R E MU 10 B R
B SRR GPIO BUENLHI, BiE 5 R il & A0k
N0 FIAL AT DMT R SR, (5 4% BB 3208 7 Il /O3 1 Z5 A7 3% (A R vF1647 - 7 BBAL 4T VT 1)) &

2.25 BRI FEEERZEADC)

12 £ ADC S FZ VCE T 1) s i i e 8y . S8 P04~ ADC,  (ADC1/ADC2, ADC3/ADC4) #ir] LL4H
HA ADC; ADC1/ADC2/ADC3 W] LLZH % 3ADC. %> ADC % 19 NS HIEIE, & AMEER AD it
WIE AT AR SR, S, 4, WSS T AT . ADC BB LEGE (FEX AN ) 78 16 AR 1o
W BT LGB I AAE T 1/2/3 KA N R & B EH o U mMRRE N, JF B ADC i N8P ok
AR A 80MHZ.

ADC F BRHPERER 1T
W CEF4ADC, RS, EAHIA
€ ADC1 3(HF 16 /MEREIE, 3 AN HiiE;
€ ADC2 3 #F 18 MMHEIE, 14> HEiE:
€ ADC3 3ZHF 19 MIERIEIHE;
€ ADC4 3CHF 19 AN HMEIHE;;
B CRF12 0, 1067, 87, 6 ik
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Nation &

EREIAK
& 12bit S HER T BRI R 4.TMSPS

& 10bit 7 HER T R ECKFEE R 6MSPS

& 8bit 7R T F = K FE A 7.2MSPS

& 6bit 77 PR T B R I % OMSPS

ADC 8155 TAERT B SRAF IS B 5 A B A

www.nationstech.com

& (A E AHB CLK 1E N TAEN 80, & Al 3] 240MHz
&  OJfiRE PLL /E N RAERTEHR, el 3] 80MHz, CFr 1, 2, 3,4, 6,8, 10,12
& 1t E AHB_CLK /E N RFEERT PR, Hmnl 3] 80MHz, 24 1, 2,3, 4,6, 8, 10, 12, 16, 32

& FEE BT AT D, SR A ZIE B R IMHz
SCRFbACRAE, 4% EXTUTIMER

FIT A B TE (SR o 1] ) B ] 37 G A2

A~ ADC 1 3 MBLLE T 1

2 ADC #ERLF, RFFSER, Fed e B RAUAE 140 1/2/3 FAF AT fih ke

SCRF 4 B it

& ARG

& LSRR

L LI SEN

L G LY LS

SCRF A RAE

7 PR KIS — Ok (R X 55

JA BT 3

& SRR S SN BRI N

& GER AR AT E AR A 2 (GPIO B AN AR BN HE I AR RS Sl AU A AR N e e

N/

K

>t

+

i 4 #r 0-8 A ic &
& 16 (HdR S RS
B Fosk 2
& SRR AR AM
®  SCRHmBEAME
% ADC iz,

o
& TR KRR x2, x4, X8, x16, x32, x64, X128, X256
2

& X ADC #i=: ADC1 il ADC2 4. ADC3 il ADC4 A&

¢ = ADCH#=: ADC1l. ADC2. ADC34H%&
ADC HJ TAEHELE 1.8V 3] 3.6V 2 |
ADC S HRFFE L H R AE VRer A1 VRer+ 2 [H]
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ERRA
226 FFHERFEB(DAC)

DAC/EH /Il sy, FEEB A, BEHE . DACKHE A8k 120 M=, ZFDMAINRE.
Y DACHL & N 12bitt i, DACEHE il LA X 55805 4 0555 2DACHE B N8bitt U, DACHHE n] LA X
5o BADACHAE — MG ds, AT 4. TEXDACKIT, BANDACKE AT AT 3T #%
#, HATLABNDAC (DACL&DAC2H & —4) A7 864+ 5 8. VREF+iELL 5| ¥ N E ADACS %
HI R, A DAC G4 B i 1 B e o

L DACH X R BRSNS, DACX_OUTS| ] DL /E@E A\ i (GPIO) o AT LAk £
J& FH DACH 22 i LABRAS e X sl i H AL

F W R

SCRE 24 DAC, > DAC X R —AMHA7 ) DAC He#2%
CHE 8 AR 12 frfit, BAEAE 12 R R 404 55 AR 2 6 5 B R AR
X DAC S [F) 2 B 5 M 57 e 4

B4~ DAC Y3 DMA Tjjfig, FH3CHF DMA "N et 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

NS R SCHF Veers

W Nl e

227 EHRILARKTHHEHIC(CRC)

LR T CRC32 fil CRC16 HIDIRE, THM LR (CRC) THH HLoARYE [l e i A4 i 2 Dl X5 2 =
CRC itH5 &5, EHAMN A A, CRC A 3= B T 56 1E B 1 far sl At 47l 1 IE W 1 A 52 B . ENVIEC
60335-1 $& it 1 —FPIGAIE NAF 52 BE M) 1. CRC THE B0 AT DAFERE P B AT S AR R, a5
RN S B RRRFF AT LU, ARG A TESR 2 10 N A7 S B

CRC32 FERHME T

CRC32 (X3 + X% 4+ X2 + X2 + X164 X12 + X1 + X104+ X8 + X7 + X5 +X* + X2 + X +1)
32 SLRFI A F1 32 i H AL IR 6D

CRC 5 [E: 14 AHB B8k EH (HCLK)
WA 8 AL Aras Cnl FHFA7 A s A5
TEHTCARTHE A MG E VT BC &

CRC16 TR

CRC16( X6 + X5 + X2 +1)

8 A ARSI EE AN 16 Ak H R B Ry

CRC &R [f: 14> AHB B0 EH# (HCLK)
AT B IAIUAME, PTG B RS0 0 1K /N g
S HF 8bit LRC 256 18 A= 1k
TEHTCARTHE AR E VT BC &

¢ " B E B
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EIREK

2.28 FEEEEHINES 2 (SAC)

PR SRR AT I 51 5, SRR 22 7 [ R 530 o T 5 R ol PR o SRk R % iR S R Bk el AR T A
BRI T & REAROR PR i N A e S

B SRR SRR TR -

> 3K DES X RREIE
<~ 3¢ DES 1 3DES fnfif a5 is 5
<> TDES 3#F 2KEY 1 3KEY #&=
< 3¥F CBC 1 ECB #izt,

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

> SCEF SM4 KRB
< ¥ ¥FCBC. ECB iz

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

> WHF MD5 J Ak

> WHF SM3 iRk

> SCFRRENLEE K

229 ME—REFFSS(UID)

N32H482 5 51| 7= i N B AN A B2 B ME— 1 45 7 15, 23 il A 9647 [ UID(Unique device ID) 11281 1)
UCID(Unique Customer ID), XN 7815 A7 HE NAFAE M a8 I R B E R, EATTES G BAEH
J RS, HORIEXAHE R —ANMCUTHE SIS AR B L R #EME— 1Y, F P R FR 7 3OO & 45 vl Dod i
CPUEKSWD# F3EHL, A AT g &

UIDN96HL, 18 FHRAEN TS B E NS, e S NAFIT, Kb —Fn R 5 A I g as BE A &,
— BRI TE A A 28 N I 22 A, 0 m] F T30S i 22 2 DI Re Y 3 25 12 1 (Secure Bootloader).

UCID 12807, 51 B RECARS T FPo5E 3, BaE S A7 KRAHKE S
230 HBATELITAGIHER O (SWJI-DP)

WIRARMISWI-DPEEIT, 454 TITAGHI H 47 B 2R il 4 11, AT DASZEl B 47 B2k ik e D BRI TAGHE: L )
HERE, JITAGHIITMSHIITCKAE 243 1) 5SWDIOFISWCLKAL A 51, JTMSHI_E i — NS5k =S 55 T
1EJTAG-DPFISW-DP|a] )4 .
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EIREK

3 Bl AR
30 HEREE

3.1.1 LQFP64
3-1 LQFP64 5| I 4 Aii
o
(@]
(@]
m
8 2] o © < ~ © n <t ™ N S: : S 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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EREAK
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

~
10| |voD

-
[ ]

~

o

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 es| ] pcs

PHO-OSC_IN [_] 12 sa[ ] Pc
PH1-05C_ouT [_]13 LQFP100 63| ] 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

35/109

R AR 43 FBR 42 7] Nations Technologies Inc.

Mk AR R L X AL X R R 109 S ERFEARKE
16 +86-755-86309900 % FL: +86-755-86169100

WE#: info@nationstech.com HR%w: 518057



NQtion v:« www.nationstech.com

EIREK
3.1.3 LQFP144

K| 3-3 LQFP144 5| 1434

144[ ] vop
143[ ] PHs
142 [ PEL
141 PEO
140 ] P9
139[ | pBs8
138 [ PH4-BOOTO
137 | pe7
135 [ PB6
135[ ] PBS
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

re2[ |1 108[ ] voo
pea[|2 107[Jvss
pea[ |3 106[ ] PH2
pEs[ |4 105[ ] PA13
pes [ []Par2
veat [ [ ]Pa1L
pc13[] [ ] pat0
PC14-05C32_IN [ []Pag
] Pas
pro[[10 99 ] pco
prL[] 11 98 ] pcs
pr2[]12 97[ ] pcr
pr3[]13 96| ] pcs
pra[[14 95| ] vop
prs [ 15 94[ ] vss
vss[|16 93| ] pcs
vop []17 92[ ] pe7
pre [ 18 91[ ] Pe6
pr7 [ 19 LQFP144 90[_Jpes
pre |20 89| | PG4
pro [ 21 88| Pe3
pr10 [ 22 87[_] P2

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 ] P12
pca [ 29 8o[ ] Pp11
vop []30 79[ ] Pp10
vssa[]a1 78[_] PD9
vrer+ [ 32 77[ ] Pos
vopA []33 76| ] PB15
pA0[ |34 75 ] pe1a
pAL[ |35 7a[ ] pB13
PA2 E 36 73 j PB12

5 8 8 & § § 2 3 8 ¢ 5 2 2 8 zm & 8 F 8 8 5 8 3 8 3z L 8 I 8 8 5 8 8 R & N
bbb dgugtbouogddgtuouobddugtgtuoguoogguoguggogU
¢ 88 % 2 ¢z 5 8 8 5 8 7§ &8 ¢ T2 g s L P D S 3T ZgoD ZEo2odoEoB
g > ¢ & & 8 & &8 & & 8 &8 FoF > S F EFE S EEE® S P PP EEEEE TS
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Qg

LQFP64

LQFP100

LQFP144

EHAK

H0)
110 %50

Fail-
safe®

xR

AEHI R T RE

Eohee
(BALJR)

PE2

Yes

PE2

FEMC_A23
GTIM2_CH1
SP14_SCK
ATIM3_CH1
USART4_TX
EVENTOUT

PE3

1/0

FT

Yes

PE3

FEMC_A19
GTIM2_CH2
SP14_NSS
ATIM3_CH2
USART4_RX
EVENTOUT

PE4

1/0

FT

Yes

PE4

FEMC_A20
GTIM2_CHS3
SPI14_NSS -
ATIM3_CHIN
EVENTOUT

PES

1/0

FT

Yes

PES

FEMC_A21
GTIM5_CH1
GTIM2_CH4
SP14_MISO
ATIM3_CH2N
EVENTOUT

PEG

1/0

FT

Yes

PEG

FEMC_A22
GTIM5_CH2
SP14_MOSI WKUP3
ATIM3_CH3N RTC_TAMP3
LPTIM2_IN1
EVENTOUT

VBAT

VBAT

PC13

1/0

FT

Yes

PC13

RTC_OUT1
ATIM1_CHIN
ATIM1_BKIN
ATIM2_CH4N WKUP2
LPTIMZ2_ETR RTC_TAMP1

XSPI_RXDS
ATIM3_BKIN

EVENTOUT

PC14-OSC32_IN

110

FT

Yes

PC14

GTIM7_CH3

EVENTOUT 0SC32_IN

PC15-0SC32_OUT

1/0

FT

Yes

PC15

GTIM7_CH4

EVENTOUT 0SC32_ouT

10

PFO

110

FT

Yes

PFO

FEMC_AO
12C2_SDA
ATIM3_CH1
XSPI_NSS1
UART8_CTS
EVENTOUT

11

PF1

1/0

FT

Yes

PF1

FEMC_AL
12C2_SCL

ATIM3_CH2 -
XSPI_CLK

EVENTOUT

12

PF2

110

FTa

Yes

PF2

FEMC_A2
12C2_SMBA ADC1_IN13
ATIM3_CH3
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LQFP64

HHZR

RAO
I /0 &#®@

Fail-
safe®

XHF

FEIhRE
(BALJR)

IEKE R ThRE

LN BHeX

XSPI_IO0
EVENTOUT

PF3

1/0

FTa

Yes

PF3

FEMC_A3
ATIM3_CH4

12C3_SCL ADC3_IN17

XSPI_101
EVENTOUT

14

PF4

1/0

FTa

Yes

PF4

FEMC_A4
ATIM3_CHIN
12C3_SDA

XSP1_102 ADC3_INO
GTIM5_CH1
12C3_SCL
EVENTOUT

15

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

18

PF6

1/0

FTa

Yes

PF6

GTIM6_CH1
GTIM4_ETR
GTIM3_CH4
12C2_SCL
GTIM4_CH1
XSP1_103
SPI5_NSS
UART7_RX
EVENTOUT

ADC2_IN16

19

PF7

110

FTa

Yes

PF7

GTIM7_CH1
ATIM3_BKIN
GTIM4_CH2
XSPI_102

FEMC_A1 ADC1_IN15
SPI5_SCK
UART7_TX
GTIM8_ETR
EVENTOUT

20

PF8

110

FTa

Yes

PF8

GTIM9_CH1
ATIM3_BKIN2
GTIM4_CH3

XSP1_100 ADC2_IN1
FEMC_A24
SPI5_MISO
EVENTOUT

21

PF9

110

FTa

Yes

PF9

GTIM10_CH1
ATIM3_BKIN
GTIM8_CH1
SPI2_SCK
GTIM4_CH4
XSP1_l101
FEMC_A25
SPI5_MOSI
EVENTOUT

ADC4_IN17

22

PF10

110

FTa

Yes

PF10

ATIM3_BKIN2
GTIM8_CH2
SPI2_SCK
XSPI_CLK

ADC4_INO
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FEIhRE
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HEX

FEMC_AO0
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

0SC_IN
ADC1_IN10

13

24

PH1-0SC_OUT

1/0

FTa

Yes

PH1

12C2_SCL
SPI12_SCK/12S2_CK
USART2_TX
GTIM5_CH4
ATIM3_CH2N
EVENTOUT

0SC_OUT
ADC2_IN10

14

25

NRST

1/0

RST

Yes

NRST

15

26

PCO

1/0

FTa

Yes

PCO

LPTIML_IN1
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

SP12_MOSI/12S2_SD
LPTIM1_ETR
ATIML_CH4

ATIML_BKIN2
XSP1_106

SPI3_SCK/I2S3_CK

GTIM10_CH4
UAR7_RX
EVENTOUT

ADC12_IN9

19

30

VDD

VDD

12

20

31

VSSA

VSSA

13

21

32

VREF+

VREF+

13

22

33

VDDA

ninnlun

VDDA

14

23

34

PAO-WKUP

110

FTa

Yes

PAO

USART2_CTS
UART6_TX

ADC12_IN3
WKUP1
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FEIhRE
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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
SP16_SCK
ATIM3_CH4N
EVENTOUT

ADC12_IN4
RTC_REFIN

16

25

36

PA2

110

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
WKUP4
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

PAG

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
XSP1_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_I03
UART7_RX
12C3_SDA
GTIM5_ETR
EVENTOUT

ADC2_IN11
WKUP5

26

35

46

PBO

1/0

FTa

Yes

PBO

GTIM2_CH3
ATIM2_CH2N
ATIM1_CH2N

XSPI_101
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_IO0
UART7_RTS_DE
SPI5_NSS
SDIO_D2
USART4_RX
EVENTOUT

ADC1_IN12
ADC3_IN1
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FEIhRE
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HEX

28

37

48

PB2

1/0

FTa

Yes

PB2

RTC_OUT2
LPTIM1_OUT
GTIM4_CH1
ATIM3_CH1
12C3_SMBA
XSPI_105
GTIMI_CH4
SP13_MOSI/12S3_SD
SDIO_CLK
UART6_TX
SPI1_NSS
GTIM6_ETR
EVENTOUT

ADC2_IN12

49

PF11

1/0

FT

Yes

PF11

ATIM3_ETR
FEMC_NE4
SPI5_MOSI
EVENTOUT

50

PF12

1/0

FT

Yes

PF12

FEMC_A6
ATIM3_CH1
EVENTOUT

51

VSS

VSS

52

VDD

VDD

53

PF13

110

FT

Yes

PF13

FEMC_A7
ATIM3_CH2
12C4_SMBA

MCO1
EVENTOUT

54

PF14

1/0

FT

Yes

PF14

FEMC_A8
ATIM3_CH3
12C4_SCL
MCO2
EVENTOUT

55

PF15

110

FT

Yes

PF15

FEMC_A9
ATIM3_CH4
12C4_SDA
EVENTOUT

56

PGO

110

FT

Yes

PGO

FEMC_A10
ATIM3_CHIN
UART7_TX
GTIM7_CH2
EVENTOUT

57

PG1

1/0

FT

Yes

PG1

FEMC_A11
ATIM3_CH2N
UART7_RX
GTIM7_CH3
EVENTOUT

38

58

PE7

110

FTa

Yes

PE7

FEMC_D4
ATIM1_ETR
UART7_RX
UART6_RX

SPI1_SCK
GTIM4_CH2
GTIM9_CH4
EVENTOUT

ADC3_IN4

39

59

PES8

110

FTa

Yes

PES8

FEMC_D5
ATIM1_CHIN
GTIM4_CH3
UART7_TX
SDIO_DO
SPI1_MISO

ADC34_IN6
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FEIhRE
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LN

HEX

EVENTOUT

40

60

PE9

1/0

FTa

Yes

PE9

FEMC_D6
ATIM1_CH1
GTIM4_CH4
SDIO_D1
SPI1_MOSI
EVENTOUT

ADC3_IN2

61

VSS

VSS

62

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
SPI4_SCK
XSPI_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_l01
SPI5_MISO
SP12_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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HEX

EVENTOUT

29

47

69

PB10

1/0

FTa

Yes

PB10

SPI2_SCK/12S2_CK
12C2_SCL
GTIM1_CHS3
UART7_RX
XSPI_CLK
ATIMI_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

SPI2_SCK/I2S2_CK
USART3_CTS
ATIM1_CHIN

UART7_CTS
SPI4_SCK
ATIM1_CH2
GTIM10_CH2
GTIM9_CH4
EVENTOUT

USB_HS_VBUS
ADC3_IN5

35

53

75

PB14

1/0

FTa

Yes

PB14

SPI2_MISO
ATIM1_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

Yes

PB15

SPI2_MOSI/1252_SD
ATIM1_CH3N
ATIM2_CH3N

GTIMS_CH2
GTIM8_CHIN
ATIM2_CH4
UARTS_CTS
EVENTOUT

USB_HS_DP
RTC_REFIN
ADC2_IN15
ADC4_IN3
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HEX

PD8

FTa

Yes

PD8

FEMC_D13
SPI3_NSS/12S3_WS
ATIM1_CH3
GTIM10_CH1
EVENTOUT

ADC4_IN12

56

78

PD9

1/0

FTa

Yes

PD9

FEMC_D14
SPI3_SCKJ/I2S3_CK
ATIM1_CH3N
GTIM9_CHS3
GTIM7_ETR
GTIM10_CH2
EVENTOUT

ADCA4_IN13

57

79

PD10

1/0

FTa

Yes

PD10

FEMC_D15
USART3_CK
ATIM1_CH4
ATIM3_ETR
EVENTOUT

ADC34_IN7

58

80

PD11

1/0

FTa

Yes

PD11

FEMC_CLE/FEMC_A16
USART3_CTS
GTIM4_ETR
12C4_SMBA
SPI3_MISO
USART4_TX
12C1_SCL
GTIM10_CH3
EVENTOUT

ADC34_IN8

59

81

PD12

1/0

FTa

Yes

PD12

FEMC_ALE/FEMC_A17
GTIM3_CH1
SPI3_MOSI/12S3_SD
GTIM6_CH1
EVENTOUT

ADC34_IN9

60

82

PD13

110

FTa

Yes

PD13

FEMC_A18
GTIM3_CH2
XSPI_RXDS
GTIM6_CH2
EVENTOUT

ADC34_IN10

83

VSS

VSS

84

VDD

VDD

61

85

PD14

1/0

FTa

Yes

PD14

FEMC_DO
GTIM3_CH3
12C4_SCL
ATIM2_CH1
GTIM10_CH4
GTIM6_CH3
EVENTOUT

ADC34_IN11

62

86

PD15

1/0

FTa

Yes

PD15

FEMC_D1
GTIM3_CH4
SPI2_NSS
12C4_SDA
ATIM2_CH2
ATIM2_CHIN
GTIM8_CH1
GTIM6_CH4
EVENTOUT

87

PG2

110

FT

Yes

PG2

FEMC_A12
ATIM3_CH3N
SPI1_SCK
12C2_SCL
GTIM5_ETR
EVENTOUT
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FEIhRE
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LN

HEX

PG3

Yes

PG3

FEMC_A13
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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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
1252_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_CHS3
SPI2_SCK/I2S2_CK
SDIO_D2
12C4_SCL
12C1_SCL
EVENTOUT

ADC4_IN18

43

69

102

PA10

110

FT

Yes

PA10

USARTL_RX
ATIM1_CH3
GTIM10_BKIN
12C2_SMBA
SPI12_MISO
GTIM1_CH4
ATIM2_BKIN
12C2_SDA
12S2_AUX_SD
SPI5_MOSI
12C4_SDA
FEMC_NWE
EVENTOUT

PVD_IN

44

70

103

PAl1l

110

FT

Yes

PA1l

USARTL_CTS
ATIM1_CH4
USB_FS_DM

SPI12_MOSI/1252_SD

ATIM1_CHIN
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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_CH3
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

PA1l4

1/0

FT

Yes

PA14

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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HHZR

RAO
I /0 &#®@

Fail-
safe®

XHF

FEIhRE
(BALJR)

IEKE R ThRE

LN

HEX

111

PC10

Yes

PC10

SPI3_SCK/I2S3_CK
UART6_TX
SDIO_D2
ATIM2_CHIN
XSPI_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
GTIM10_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_I100
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
XSPI_103
ATIM2_CH3N
SPI2_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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HHZR

RAO
I /0 &#®@

Fail-
safe®

XHF

FEIhRE
(BALJR)

IEKE R ThRE

LN

HEX

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

110

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
XSPI_DO
SPI4_NSS
SPI2_MISO
12C1_SCL
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HHZR

RAO
I /0 &#®@

Fail-
safe®

XHF

FEIhRE
(BALJR)

IEKE R ThRE

LN

HEX

GTIM6_CH3
ATIM2_CH4
EVENTOUT

130

VSS

VSS

131

VDD

VDD

132

PG15

1/0

FT

Yes

PG15

USART4_CTS
GTIM6_CH4
12C1_SDA
SPI16_NSS
ATIM2_CH4N
USARTL_RX
EVENTOUT

55

89

133

PB3

1/0

FT

Yes

PB3

JTDO
SPI3_SCK/I2S3_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
LPTIML_ETR
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LQFP64

HHZR

H0)
110 %50

Fail-
safe®

XHF

FEIhRE
(BALJR)

IEKE R ThRE

LN

HEX

FEMC_NE2/FEMC_NCE3
EVENTOUT

59

93

137

PB7

1/0

FT

Yes

PB7

12C1_SDA
FEMC_NADV
USART1_RX
GTIM3_CH2
GTIM10_CHIN
ATIM2_BKIN
GTIM2_CH4
12C4_SDA
LPTIML_IN2
UART6_CTS
EVENTOUT

PVD_IN

60

94

138

PH4-BOOTO

1/0

FT

Yes

PH4-BOOTO

GTIM4_CH1
GTIM10_CHIN
USARTL_TX
EVEVTOUT

61

95

139

PB8

1/0

FT

Yes

PB8

GTIM3_CH3
SDIO_D4
GTIM6_CH1
12C1_SCL
GTIM9_CH1
ATIM2_CH2
ATIM1_BKIN
SPI5_MOSI
FMEC_NWAIT
GTIM9_CH4
EVENTOUT

62

96

140

PB9

1/0

FT

Yes

PB9

SPI2_NSS/12S2_WS
GTIM3_CH4
GTIM7_CH1

SDIO_D5
12C1_SDA
GTIM10_CH1
ATIM2_CH3
ATIM1_CH3N

FEMC_NE1/FEMC_NCE2
EVENTOUT

IR-OUT

97

141

PEO

110

FT

Yes

PEO

GTIM3_ETR
FEMC_NBLO
ATIM3_ETR
ATIM3_CH4N
GTIM9_CH1
USARTL_TX
EVENTOUT

98

142

PE1

110

FT

Yes

PE1

FEMC_NBL1
GTIM10_CH1
ATIM3_CH4
USART1_RX
EVENTOUT

143

PH5

FT

Yes

PH5

EVENTOUT

63

99

VSS

64

100

144

VDD

1/0
S
S

VDD

l= #A, O= #H, S= HHF.
FT: Z&5V; FTa: #Z&Z5V, ZHEMS L.

Fail-safe 75 24.L5 /1 A HEIRIANT » O LTI 25 18T DA AETIA B TAEA ST M- FEOEI LA — & kS
TEHFEEIRHI PR -
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BRI
4. USART3. UART5. UART8/RTS_DE. TXARX /55 il LI# £ IO WS

5. FDCAN1. FDCAN2#TX ARX /5 5 5 LI fFE10 B,

T s ZEFHG T IS R bR H B HIADCL2_INX, 2 iX 15 AT LUZADCL_INXZZADC2_INX. #/47: ADC12_IN9ZE7nix 17/
A LU E 9ADCL_INS, 14 7] LU B 7ADC2_IN9.

[T, G IS F AR T HIADC34_INX, FEmaX N ] L{ZADC3_INXZ6ADCA_INX.

FHHT 5 BPAO X IR 258 HIGTIML_CHL _ETR, Fo if LIAE B 1% 258 A#GTIML_TI1 2{GTIM1_ETR. /7/#, PAL5X/ i/
B H I T 54T 5 HGTIML_CHL_ETR, AA#H/EHI & X.

T3, 7 B RO # 15 HE JHE Je ) 22 7 T73.6V
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EIREK

4 HESRE

4.1 PR A

A B, A R O L Vs AT
4.1.1 B/PNBEKEE

Betahit A< fix /N KAR 23 T i T HAT i o

FERFANRAS T MEM P B OB 235 VAl st 0 BB L2 AR 2 S, A ek BdtAT
Mat; AELRE VPSSR b, R NS RAE R B AE AN G » BOHT B E A8 =5 b A (P 2412£3Y)
(SR

4.12 HRIBE

BRAREE R, SRR R T Ta=25 THIVp=3.3V(1.8V < Vpp < 3.6VHLEJE ). XLHRH T it5
S AL MR

413 BAIHhZR
BRAEREAIBET, U A T R TR ST AR
414 MBHEE
W31 50N 1 R SR T 41,
B a-1 31 SR A AT

—X MCU

30pF —

4.1.5 S|8N EE
B 5HLE  775UR TR 4-2e,

54 /109

R AR 43 FBR 42 7] Nations Technologies Inc.

Mk AR R L X AL X R R 109 S ERFEARKE
16 +86-755-86309900 % FL: +86-755-86169100

WE#: info@nationstech.com HR%w: 518057



Nation
IR

Ny

K 4-2 51N B

www.nationstech.com

MCU

55/109

R AR 43 FBR 42 7] Nations Technologies Inc.

Mk AR R L X AL X R R 109 S ERFEARKE
16 +86-755-86309900 % FL: +86-755-86169100
WE#: info@nationstech.com HR%w: 518057



NQtion v:“ www.nationstech.com

EREAK

4.1.6 HEBFR

K 4-3 gt AF R

VBAT |
- Backup circuit
Power Switch
~
1.8~3.6V (32KHz Oscillator, RTC wakeup
circuit,Backup register
bt 1
|
|
I
10 I
General I/0 port —@ Levell jogic :
switch circuit oo |
Core circuit |
(CPU digital ||
Vbb circuit and |
H memeory) :
| |
VDD 1/2/-+4 Volt i |
12/-++/n oltage
regulator II :
nx100nF | :
|
+1x4.7uF® E W !
| |
= Vssu2/-in e - '
VDDA
—ee
VDDA
: - —@
Ve
—— i » Analog
N peripherals
L0 VREF + (ADCs
n ——— DACS)
+2.2uF
100nF | +2.2uF VREF-
hd I
— Vssa | —

V1t

L. LA TUE 7R E )75V oo » LQFP64 /177 &V bp #Pin64 . LQFP100 /775 /EVoo #Pin100,
LQFP144 /#7717 N bp #Pin144 .
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EIREA
417 HFHEFENE

K 4-4 HEEHEFENE TSR

IDD'VBAT

VBAT

4.2 X BHUE fH

INAEZSAF L A BAr n b i <40 fe KBUE( PR GR 4-1. K 4-2. R A3)h e i nfE, ATrREs FEERTK
AMEMERIR o X BL 45 Y REAR SZ IR KA, AN ROORAEBLAR A T 28 PF I ZhBEPEBRAETE R . SRR T AT
FER AR AN 25 e (T 5E 1k

*® 4-1 HERRE

e iR B/AME BXE DA
Vpp - Vss AR 3 A L L (B35 Vopa TV pp) D) -0.3 4.0
Vin FESVA B 5] L S B ® Vss-0.3 5.5 \%
e AR E? Vss-0.3 Vob + 0.3
| AVoox | AN [k FL 5| i ) F) RS 22 - 50 v
| Vssx- Vss| AR 5| 2 1) o s 22 - 50
VEsp(HeMm) ESD## HLCH, B e (A AR ) W 43117

1. FraRIEIE(Vob, Vooa) FIHL(Vss, Vssa) 5 B0 UG & H: B/ e VR Bl N ik e R 45 1.
2. ViNARGBRHEKE, BERRESER 4-2,
3. USVEZ TG HEINE5V, Voo ARk T2.25V,

® 4-2 R

Fia) iR BAHEO LA

lvoo 2254 Vool ooaHL T 2K ] 4 L (5% ) O 400
lyss 283 Vs 2R 1 S IR (U LR FR) D) 400

| AT OFNFz ] 5| B L fr % H RE FELRE 12 mA
© VORI 1 5L i v 7 12
NRST 5| I3 N R -5/0

||NJ(P|N)(2)(3) - y

HoAh 5] BN R +/-5

1. FrERIHEYIE(Voo, Vooa)FlH(Vss, Vssa) 5| HEIDAZaE & GE BRI AT SO VTSI N At 240 1.
2. HVin>Voolt), B —NERTENER; HViNdVssh, B —NRIAENBET. hnoeny SRR ME, BEEESER
4-1,
3. RFENEAHBRSTHASIEUMERE. W5E4.3.247,
4.  RAEBRKHFF, Vool kLR ~0.1Vop.
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EIREK
% 4-3 R
i) iR e Hpr
Tste i Al Y -40 ~ + 150 oC
T %ﬁ%/ﬁfg 125 oC

4.3 T4
43.1 BHAIIEXM

R A-4 EA AR

&5 S %AF B®/ME BRAE L= ivA
froLk 5 AHB 4% - 0 240
3] oF £ MH
fooLk |7~J Hs APBL/2 I £ 45 . 0 180 z
VoA TR TAE R W25 Voo O[] 1.8 36 \
Veat B TAEH - 1.8 36 Vv
Ta | gy HEGREES SR 40 105 c
T SE IR YU BERRET 7 -40 125 °C

1. EUUE AR B IR Voo M Vopaflt B, 7E L EATIE HEERE], VooMIVopaZ [B]H¢ % 50 YA 300mV Y 2 571

432 bR K TAERA
FRAA N SHOEHIRR 44501 TR PR

*® A5 LA BN AR

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

433  NERE AL B YR R
TRD SRR KRR 4-45] HIFFEER R AV oot H o T IR

R A-6 N RS AR LR SRS 1

ine) 2 M B/ME BAUE BRAE | B

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

PRS[2:0]=000 (T F431) 2 2.08 2.16 \%

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

TR A PRS[2:0]=001 ('K F&¥Y) 2.09 2.18 2.27 \Y;

Vous S S i % PRS[2:0]=010 (_--7H) 2.28 2.38 2.48 \%
(PWR_CTRL PRS[2:0]=010 (T F4¥Y) 2.19 2.28 2.37 v

MSB 7y 0) PRS[2:0]=011 (- THE) 2.38 2.48 2.58 \%
PRS[2:0]=011 (T F&Y) 2.28 2.38 2.48 \Y/

PRS[2:0]=100 (- 7H) 2.47 2.58 2.69 v

PRS[2:0]=100 (T F43) 2.37 2.48 2.59 \%

58 /109

R AR 43 FBR 42 7] Nations Technologies Inc.

Mk AR R L X AL X R R 109 S ERFEARKE
16 +86-755-86309900 % FL: +86-755-86169100

WE#: info@nationstech.com HR%w: 518057



NQtion v:“ www.nationstech.com

EIREK

PRS[2:0]=101 (L THY) 2.57 2.68 2.79 \%

PRS[2:0]=101 ('~ F&#Y) 2.47 2.58 2.69 \Y

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

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

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

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

PRS[2:0]=000 (_LTH%) 1.7 1.78 1.85 \%

PRS[2:0]=000 ("~ &%) 1.61 1.68 1.75 \Y

PRS[2:0]=001 (_LTH%) 1.8 1.88 1.96 \%

PRS[2:0]=001 (FF&#Y) 1.7 1.78 1.85 \Y

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

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

S PRS[2:0]=011 (Lﬂf&) 2 2.08 2.16 \%

B0 H ST e 4 PRS[2:0]=011 ('~ &) 1.9 1.98 2.06 V
(PWR_CTRL H PRS[2:0]=100 (_E7Hi) 3.15 3.28 3.41 \%

MSB % 1) PRS[2:0]=100 ( T F431%) 3.05 3.18 331 v
PRS[2:0]=101 (_ETH) 3.24 3.38 3.52 \%

PRS[2:0]=101 (T F&Y) 3.15 3.28 341 \Y/

PRS[2:0]=110 (_LTHY) 3.34 3.48 3.62 \Y

PRS[2:0]=110 ('~ F&3) 3.24 3.38 3.52 \%

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

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

Vpvphystt) PVD iE ¥ - - 100 - mv
VPror };?@Dﬁi L - - 1.66/1.58 - \Y
BOR_LVL[2:0]=000(_L7Hi) - 1.66 - \Y

BOR_LVL[2:0]=000( F F&7) - 1.62 - \Y

BOR_LVL[2:0]=001(_7H) - 2.1 - \%

BOR_LVL[2:0]=001( F F&3) - 2 - \Y;

Veor BOR J‘:‘EE/‘F Hg BOR_LVL[2:0]=010(_EF+¥¥) - 2.3 - \Y,
A7 IR{E BOR_LVL[2:0]=010( F F##H) - 2.2 - \Y
BOR_LVL[2:0]=011(_:THE) - 2.6 - \Y

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® | & o7 fF 4L (7] - - 0.8 4 ms

1 W8 RIE, AR .

434 HWEHRSHEHE
TR SO RIEZ 4-45] T I FFEHR FE T RV oot i LR R IR
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BRI
* 47 NERSEHIE
&5 S *AF B/ME HRIE BKE L:<F V2
VREFINT WEZSREE -40°C< Ta< +105°C 1.164 1.2 1.236 \Y
HiEH NS AR
(1) - (2
TS_vrefmt HTJ‘, ADC E@%*iﬁﬂ- ]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 TR @ i B K 2 IR E IR 3 .
2. WMETHRIE, ANEAEFEFINR .
435 ftEE R

LA M E Z M S HR R WA Tahr, RESHPR R TR PR, VOS5 I 7. 7™
L E . ARSI VORI B AR . B P AEAA 2% R AL B DA ST ARG 45

P RE B R T VA, VL 4-4.

AR T S AT T (0 R FED R, B AT — R A AR
4351 BAKHFHFE

e A A T R4

B A IVOG R AL T A, RSN ERAS A b
B A SMRERAE T OCHPIRES,  BRAERRI UL .

W ATk B 7 I 1] 3 B A 32 47 O B R (0~40MHzZIN 90N 454 18, 40~80MHzI Jy 1125
5 JE A, 80~120MHzH 92425437 & B, 120~160MHzH 9342543 & B, 160~200MHzH 442543 J& 1,
200~240MHzH 52545 J 1) o

B R TEIIRETT S (R XA SHCLATE B B RS R i T ).

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

B Vpp=3.63V, HEGIREST105°C,

T ABRIFR 49 HMSE, RIKIER 4-45) AL T AIVopf B IR H .

VppEX Vss(TG 11 %K) »

R 4-8 IBATHT BRI AL, B A B A BRI A7 s 4T

HAYEO
% 2% e froik : o : R
Ta=-40C | TaA=25C Ta=85C | TA=105C
240MHz 101.63 104.81 118.53 129.14
SRR | 180MHz 81.65 94.68
24 78.7 : . 104.91
@, fEheHT 8.75 04.9
. G 120MHz 58.16 60.85 73.23 83.17
BATIRT 60MHz 34.87 46.59
Ioo RN 32:30 56.18 mA
N - 240MHz 31.21 33.86 45.19 54.81
HSH: 180MHz 27.23 38.20
o 24,73 . . 47.72
@, XHFT
G 120MHz 18.52 20.82 31.48 40.84
60MHz 10.96 13.10 23.73 3294

1. HEEEAVHNEE, AEAEPPIER,
2. HYfuck>8MHz &3 FIPLL.
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ERREAR
* 4-9 REARALN MK B E FE
HRIEO
we s %4 frcLk - - - - By
Ta=-40C | Ta=25C | Ta=85C | Ta=105C
240MHz 91.96 94.94 108.27 118.66
SRR T 180MHzZ 74.07 86.76
o, fHL 71.29 96.85
e 120MHz 5392 55.77 67.93 7774
TEAR A 2 60MH 32.14 43.71
Ioo FH Gl 21 53.24 mA
HL7 240MHz 19.26 21.48 32.59 41.85
SRS T 180MHzZ 17.61 28.59
@, XHPT 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 RIFEA BREFE
MCUALF T 51 4544
B TEROG EE TR, HIERER MRS L VppEkVss(TG 11 %K) »
B TERIMEERAL TR APIRES, BRIAERRA UL
X 4-10 (EHURRFHLEL R (0 SR AN i K R RV AE@
HRIEO
i sH %14 Ta=- R R TA By
40°C Ta=25°C | TaA=85°C ~105°C
W EA AL TI24TR, LSE
" #T9F, RTC4THF, IWDG 1.3 2.84 13 21.84
STOPO X M), Backup SRAM {##
oo | TR | - mA
i PE S AT LP A, LSE
JIL
#TH, RTCHTH, IWDG 0.87 1.67 7.72 13.24
%I, BackupSRAM f#Ef
LSE 4TH, RTC #TH,
IWDG %4, BackupSRAM 17.4 18.7 29.4 44
fR¥F
STANDBY LSE #T7F, RTC 3%,
loo | BLURHIBE | WG i, BackupSRAM | 17.3 18.6 203 44 uA
R R
LSE #TFF, RTC %4,
IWDG %4, BackupSRAM 17.3 18.6 29.4 44.1
AREF
VBAT #3{ LSE #T7%, RTC {T7¥,
loo_vear | THALN A IWDG 2%4], Backup SRAM 2.6 3.8 10.9 19.8 uA
Vi e
1. HEEEAVHNERIE, ANEAEFPIER,
2. FEFBRGE Filalsl R
3. IR 411 [EHURRRAURE T 0 31 28 R K H Ve #E@
HRIEOD
e BH %M Taz- R R TaA L:<Kiy4
40°C Ta=25°C | Ta=85°C ~105°C
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ERRAK
WAL T BT, LSE
" 9, RTCHTH, IWDG 1.3 2.84 13 21.84
i -~ PESAE T LP Bk, LSE
197, RTCHTJF, IWDG 0.87 1.67 7.72 13.24
%, BackupSRAM f#£F
LSE 4T, RTC 7,
IWDG %4, BackupSRAM 2.8 3.9 16.3 31.3
TRFr
S#TANDBL LSE #T7F, RTC %[,
loo *%ﬁjiwﬁ IWDG 4], BackupSRAM 2.7 38 16.2 31.4 UA
R L R
LSE 4T7F, RTC K4,
IWDG 4], BackupSRAM 2.6 37 16.2 31.4
AMrFE
VBAT iz LSE 4T7F, RTC #I7F,
loo_vear | THIHLRIH IWDG 4], Backup SRAM 2.6 3.6 12.3 22.4 uA
it TR
1. HZEATNERE, AR,
2. FETCHUN A R4
4353 AMEETIEFE
# 4-12 HPEHLIRIHFE
B VN HRE L XA
DMAL1 4.47
DMA?2 4.12
AHB LA/MHz
FEMC 15.44
XSPI 14.45
BKP SRAM 0.41
CORDIC 3.55
AHB1 FMAC 6.93 HA/MHz
CRC 0.83
SDIO 10.04
ATIM1 10.17
AHB2 ATIM2 10.82 pA/MHz
ATIM3 10.69
GPIOA 45.33
GPIOB 45.82
GPIOC 46.06
GPIOD 44.89
AHB3 GPIOE 45.41 pA/MHz
GPIOF 45.81
GPIOG 44.98
GPIOH 44.52
ADC1 17.54
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BEREAK
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
UARTS5 5.39
UARTS 5.53
GTIM1 9.61
GTIM2 8.85
GTIM3 9.38
GTIM4 11.60
GTIMS 11.47
APB1 LA/MHz
GTIM6 11.61
GTIM7 11.65
CANFD1 16.92
CANFD2 16.69
UCDR 5.55
USBFS 23.75
BTIM1 6.56
BTIM2 6.38
SPI12/12S2 6.64
SPI13/12S3 6.48
USART2 6.62
USART3 6.85
RTC 3.26
WWDG 3.70
PWR 4.60
SPI1 5.14
SP14 5.28
SPI15 4.77
APB2 SP16 4.82 HA/MHz
USART1 6.83
USART4 9.17
UART6 5.51
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UART7 551
GTIM8 13.50
GTIM9 13.36
GTIM10 13.62

4.3.6 AMEREBRIRRRTE

4.3.6.1 ASPEREERNSIIRE (HSE)

TERPE RS ER A H —A mEE RSNEEE AE (Bypasstizl) AT, PSR R RIETT SR 4-4

IE e
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BRI
* 4-13 mpE AN R
ines SH s B/ME HRUE BAE L:¥vA
fHse_ext FH A1 e 4515 D 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 % iy i ] O i 16
tr(HsE) ns
OSC_IN |- F-5 T B fty b ] () - 20
ti(HsE)
DuCynse) | &=tk - 45 55 %
I OSC_IN i A\ J5i FLift Vss<VINSVDD -1 +1 pA

1 HHRE, AREEAER .
4.3.6.2 AMEPIRTERT4PIR (LSE)
FFE b H I S RO 8 B — MR (SRR B (Bypasskizl) MR, FREZEFERIGEE R &R 44

1251
R 4-14 RHEANRH P e Re e
e S % B/ME L AE BRE L:=F (A
fLsE ext FH P AN I e 4 22 O 8.8 32.768 1000 KHz
Visen OSC32_IN i N 51 i & B T’ 0.7Vop Vbp \Y
VLsEL OSC32_IN iy A\ 5] B B~ B Vss 0.3vDD mvV
tw -
0 | 0SC32_ IN ek i o 450
tw(LSE)
ns
tr(LsE) . N
OSC32_IN - FHB R B A b [y O - 50
ti(LsE)
DuCyusey | =Lk - 30 70 %
IL 0SC32_IN fy N Jw Hi7R Vss<VINn<Vop - + uA
1. HEHHRIE, ATEA TR,
4-5 AR A R AT IR A A A
A
VHSEH ——
90%
T Se— — -
| t
tr(HSE) > Setisy T twese) fW(HSE)
-« T HSE‘A

THSE_ext

External Clock Source

e
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BRI
4-6 A I R 2SN T
A
VLSEH —
90%
10%
VLSEL i S— — —
t
Lr(LSE) > > tfLse) | ™ > TW(LSE) - tW(LSE)
T SE—>
I
External Clock Source
Juuoe =

A5 P — A A A B T RS 7 A Y R S B

Fe I SRR B (HSE) AT A ] — N 4~32MHz ¥ 1A F B i R & (R iAia MR e 2. A Tih gy
H A5 B T N R 1 A S AR AN s A, I SR SRR AR RIS R . AERL T, ISR AT 6
AU ] BE L FE TR G A% (K51 A, DAyst N 2R RS B (AR E I 18] . A7 R A PRI IR AR (1 TR 2
WOE . B, KRS, THE WML . (X RIRP MR IR 5 B2 BA 8 H U A IR)

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

=) ¥ XA B/ME HRUE BAE E:<Fiv2
fosc N 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 1%
Om IR a S JA B - 10 - mA/NV
tsumse)® | A B TE(8M &R A) Vop 25 E M - 3 5 ms

1 IR IR PE S Ok B 1A P R R A I R 25

2. HBCHRIE, AEAEF PR

3. tsupseyZ A SIS A, S AERPFAEBEHSEJT AR, B 2519 2R E I8MHZHIRZ IX BN ] o IX AN KB A AL — M ARHAE R i (A 1
Pt LIRATE], B AE D R A I R A R T AR EUR

4-7 A FH8MHz < 1) st 784 7

Resonator with
integrated capacitor
L1 f

F—————— E HSE

Gain
control
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1. Rexr#fi i S i BORAE DE -

A A — A B B RV R A 7 AR R S BT

fR3ZE AR I B (LSE) FT LAfE A —132.768KHz 1 A /M B il R e CRiAisD MRS &7 A2 AT
g B AR  T R A MR AMRIT S, I SR SRR VP S R SR . RN R, I RAS AN
TR AR AL UL AT RE ST IR 5 0 5B, DLURE/ Nl 2R R Sl I FRRSUE I 8] o A7 9% A IR 28 A TR 40
SRR, B REESE), HEARNEAT . (X HLAR B 5 A ISR 38 92 JA T8 % 5 TE IR R IR)
VEE: W TCuMCL, ERE EIEENT N 5w LT G ER N R 2 i s, @ HCuACL AR

FHIFTZH o e )38 8 7 AC L FIC Lo H9 AR 1T 2 25 HT 71 HE BT Z 4L

TIFHBCL A F 0115 : CL=Cl %Cra/ (Cla+ Cr2) + Csiray, HHCoiray 42 5/ I H 25 HPCB # ZLPCB #1717

H.

Flhn: aniRaEE T —AN gk EE%?'CLZGPFE(]i%%}ﬁ%%ﬁﬁcstray:2p|:’ m\UCLl:CLZZSPFo

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

www.nationstech.com

Giine) 24 M R/ME HAME BAHE Bpy

Rr S A5t LB 5 MQ
5K Zh 300

12 LSE IRzl HLift ) 750 nA
L) 1000
KR 3 9

gm EON A ) 120 HA/V
1o KB 27

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

1 WZREPETRIE, AEAEP PR,

2. tsuuse 2 /A BN IE], R MNBAHEBELSET RN R, H 215 2FE 1132.768KHzHR 5 IX B 18] o X AN EUEAZAE —MriE 1

RS LIERATE], e RE DR A I R A R T AR ALK

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

Low-power
Control

MCU

ouT

1
LT

{0

1
LT

|

Xtal

Ceo

4.3.7 WERETeF IR TE

TERPE R RSB AP SRE A R ERTER 4-AR K AFIERS S,
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£ 4-17 HSIHR 23 HEO@

fine) 2% s BR/AVE HAUE = INIA Ffr
fhsi SES VDD=3.3V, Ta=25°C, fi#ftf5 7.960 8 8.04®) MHz
VDD=3.3V, TA =-40~105°C -15 2 %
ACChsi HSI RZ#HAAEE® | VDD=3.3V, TA=-10~85°C -1.2 1.2 %
VDD=3.3V, Ta=0~70°C -1 1 %
tsugHsn) HSI =35 2% J5 Bl (1] - - - 6 s
Iopehsi) HSI k% &5 ThFE - - 100 120 nA
1. Vop=3.3V, Ta=-40~105°C, FRIEREHIWH.
2. HBIHRE, AEA R,
3. EPERHERSTE, REFEEREE . SR R R I 2 T 4 %,
4. SRR AFEEERIORN, BEk AR IR, ANTEA R T IR
4.3.7.2 {RENIB(LSI)RCIRE 2%
#® 4-18 LSHRY 2 PE®
i S8 * RAME | BEME | BAME | BAL
25°C itk Voo =3.3V - 32 - KHz
flsi® ftliseE Vop=1.8V ~3.6V, TA = -40~105°C 28.8 32 35.2 KHz
tsusy@ | LSI 4R 5% Sl i) - - 60 84 us
loowsy® | LSI R 2 hkE - - 0.6 - A

1. Vop=3.3V, Ta=-40~105°C, FRIEH:TIVLEE.
2. WIEAHRIE, AREAF .
4.3.8  MAKTHFERR Nk B vt 6]

R 4-1951 H W RN R] 2 AE — NBMHZAIHSI RCHR 7 o XM T Bl A5 21 R T 150 FH A B A =24 il
R AR T E -

B STOPOE{STANDBY#Z: &P Z2RCHRE %%
B SLEEPHIZC: HJERR &3t NSLEEPAE R BT FH B B b
B [P TR) A2 A A B IR B AL B R P & 3R 4-419 25 AR5 31

R 4-19 RIHARAE R A (]

=) S8 HAEO Bhr
twusLEEP A A = nde i 6 Cycles
fusrons MAFHUBE O el (I e 4 4L 12 AT HE5K) 20 us
MAF B O e (1 25 A I DI FE AR 2X) 22 us
twusTpBY ARG B o i 100 us

1. MRERASTE] 0 MR R S ah = P R P IR IR — 4548 4
439 PLLA%E

R 4-205 IS HUE M ARSI LA i U AT AR 4-4R0 26 HI 215 5.
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BRI
% 4-20 PLLAFE
HE
iincg SH L:¥vA
B&/ME HRUE | 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 487515 5% th i 8] - - 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 VCO frequency. - - 1500 UuA
1. HEZETESEE, AR RN,
2. HRENEEMERAIEFMGIAL, ATAREPLLUF AR AR E 15 oL _ourkh T RVFIEEIN .
% 4-21 SHRTPLLARE
HE
iing ZH Vv
w®/ME WRE | HBAEO

SHRTPLL % A\ 4@ 4 8 50 MHz
fsHRTPLL_IN . .

SHRTPLL #8523 b 40 50 60 %
fsHrrpLL out | SHRTPLL % 40% t i) & 750 - 2501 MHz
tLock SHRTPLL Ready F&7~15 5%t i (8] 10 62.5 125 s
Jitter Rms period jitter @250MHz - 100 - +ps
IsHRTPLL Operating Current of SHRTPLL @250MHz VCO frequency. - 9.2 - UA

1. HZEATHESEE, AAEE P,
2. FTEEEMERCHOEAL, MR IESHRTPLL A K 4452 8 15 fonrtei_outib T RYFEEI N -
3. SEPRSHRTPLL%H 300MHZz~1000MHz, %5 %M icfdi N P 54 [ Shidk 4743 5
4.3.10 FLASH7 28051
BrAERE B, Fr AR S HURETA = -40~105°CH3 21
® 4-22 NAEAEGf AR IE
e % F1F M| oo | B | B
Ta = -40~105°C, double word %, - 40 -
tprog | 64 ALIZmARI [A] Ta = -40~105°C, buffer program #%i ] 19 ] ps
=
terase | DU(BK F-0)HEBRINIA] | Ta=-40~105°C - 10 20 ms
tme BT BRI ] TA = -40~105°C - 10 20 ms
AR, fuck=240MHz, 4 N4
Ji 1, VDD=3.3V ) 4.2 545 mA
I, fuck=240MHz,
- 6.5 - A
Ioo b H LA VDD=3.3V m
BRI, frcLk=240MHz,
VDD=3.3V ; 45 ; mA
PR /5L, 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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ERRA
R 4-23 NAFAHit 285 A TR A7 A IR
5 2¥ P 363 B/MEO XA
Nen (T 5 UOH) o 0y Flasn 4 10 T
10kcycle® at Ta = 85<C I 20 H
treT KA R A7 SRR 10keycle® at Ta = 105<C Hf 15 L
10kcycle® at Ta = 125<C i 10 H

1. WAL, AL PR,

4.3.11 #a5% B KAE (RS EUR M)

HT AR MIRESD, ES, LUY, fd 4 s pm &7, ot F 34T s R It DA v 5 2 1 B AU 7 T £
PERE .

B ELCH,(ESD)

Rt T EEL (— A TE B F s 3R 5 0 R — A J5 — A A7 1 ey o 81 7 o5 £ 5 B J L

£ 4-24 ESD4ER i RAE

"5 S %1 byt BAEO LA
—_— /\-/\—A _ _
Vesomem® | B3 HEE (A A7) -I\r/IAet_h:)rjzgtl:S,.Qﬁ = MIL-STD-883K 3A 4000
\Y
Vesocow | MR R (e i i) | TA=+25 o fF& ESDANEDECJS- | (g 1000
002-2018
1. HZGAHEEE, B4R IEL.
2. VBATS| B i K {H 42000V
FL R URME(EMS)
#* 4-25 EMSHRE
5 B %4 £/
v TEARAT 1O Bl bt s e R, CAhR Thie VDD = 3.3V, LQFP144,TA = 25<C, HCLK 4A
FESD = 240MHz, conforms to IEC 61000-4-2
BdA/E VDD 1 VSS SIIZIAE) 100pF H4 I | VDD = 3.3V, LQFP144,TA = 25T, HCLK A
e A R SO R, DABIED)RE T | = 240MHz, conforms to IEC 61000-4-4
VEFTB
XF 1O 51 N e 2 R AR R A B PUEBRE RS | VDD = 3.3V, LQFP144,TA = 25<C, HCLK A
R RARS], LASIRINAETL = 240MHz, conforms to IEC 61000-4-4
BARB(LY)

N TV RBIERE, T EAE6 R BT 2A BN ER S AR BN
mONEANRIESH, RALEE MR H

W EREMEAL AT E /0T B IR

AR S EIAIJESD78ASE % FL B AR A bR .
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BRI
* 4-26 FRSHBT
Vaa=] ¥ x4 it B/MEW
LU EEEY ER N Ta=+125<T, 54 JESD 78E I 2A 4200mA, 1.5*VDDMAX

1L fERRFE TN,

4.3.12 1/Ovg 4
TR i e
BReAEdE MBI, R RSB HOR R IBE 44 KRS R] . B 0% 42 3628 CMOSHITTL

% 4-27 1O AP

Ziincy SH i ®/ME RAEUE | BXE LA
Vpp=3.3V Vss 0.8
Vi WS Vpp=2.5V Vss 0.7
Vop=1.8V Vss 0.3*Vop v
Vbp=3.3V 2 Voo
ViH LN EE A Vpp=2.5V 1.7 Vb
Vbp=1.8V 0.7*Vop Vob
Vbp=3.3V 200
Vhys zﬁ@f%ﬁmﬁ%& HEIE | Vop=2.5V 200 iy
K Vop=1.8V 0.1*Vpp®
" R O Vpp=Maximum 1 . A
Vpap=0 B, Vrap=Vop®
VDD=3.3v,Vin= Vss 80 220 kQ
Reu 59 bR S5 R R H®
VDD=1.8~3.3v,VINn= VsS 60 500 kQ
VDD=3.3v,Vin= VDD 80 220 kQ
Rep 59 MRS RRH®
VDD=1.8~3.3v,VIN= VDD 60 500 kQ
Cio 1/O 51 JAI L2 5 pF

1 RIS IR S . R E IR, AL Il

a M w0 DN

2£/5100mV.
U SRAEAR AR 5] G S e EAL IR, TR R O P R v T KM
AR i B R B O — N AR R IPMOS/NMOS SE B«

Veap 521 10 B RIHIHIA LS.

T 1O I # A CMOSHITTLIF R (A R AFRL B), e IEEERE T 280K FICMOS L2 B TTLS4L:
arH IX B LR

GPIOGH FH % N /4 HH 3 1) w] LAWY sl HH 22 ik +/-12mA L 76 FH P SR, (/ORI B 0 AR IE BK 3 H
TiA L4275 45 Hh 480 i KBUE fH -

B A 1/Ou 1 M Vop EFREUFT AT, I EMCUYEVop E3RE A B KIz 1T i, ASBelE it 46 X} i KATE
fEIvoo(R 4-2).

B A 1/ON WU M Vss E i BT FR AL R, I EMCUZEVss E i HE B B Kz 47 FL i,

KAEH Ivss(K 4-2).
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BARdR i i, & 4-29%1 IS BUE [ AR IE A Vo ik L R 7 A 38 4-410 2 F &5 3. BT 1110
St 1B 2 A CMOSHAITTLHY

* 4-28 109KBh#E 1RO

R VDIIDO:?;.SV VD[|>O:Lé.3v VDIIDO:é.SV VDI!)O:LZ’.SV VDI!_)O:i.SV VDIIDO=Li.8V AL
2 -2 2 -15 15 -1 1 mA
4 -4 4 -3 3 -2 2 mA
-8 8 7 7 -5 5 mA
12 -12 12 -11 1 -7 8 mA
1. HETHRIE, AEERE PR,
#* 4-29 fyh B RS
e ¥ %1 ®R/ME BAE XA
Vop=3.3V, lo.®=2/4/8/12 Vss 0.4
VoL@ AR P Vop=2.5V, loL®=2/4/8/12 Vss 0.4
Vop=1.8V, lo.®=2/4/8/12 Vss 0.2*Vpp v
Vop=3.3V, lon®= 2/4/8/12 2.4 o
Vor®@ LR Vop=2.5V, loH®=2/4/8/12 1.86) VoD
Vop=1.8V, lon®=2/4/8/12 0.8*Vpp Vb

Lo AR IR o AR A IEAG R 4-2 02 I A0 B R ATUE EL, TR Lo ¥ EA AN (BT A 1O RN 2 i i) AN e R i vss o
O H ) R Lo AR A AR R 4-2rh 45 A X B R ATUE AL, (RIS Lo By SR (T 1/ BRI 42 1l ) /S e i Ivoo
HIZRAITA R, ATEA =l

SLPRIKENRE I WK 4-28.

PC13,PC14,PCISANTE I Rl 1A

a b~ w D

B ONG AT TRt
i N AZ TR B SCRIEUE 73 e 4-9F15% 4-3045 HY
FRAERERIUEE, R 4-30%1 IS EUR AR S B R AR 4-4M N =R 3,

& 4-30 N AT SRR

DSy[1:0]Ac & "5 S8 %1 BME | BKE Bahr
CL=5pF,Vbp=3.3V - 75
Fmax(o)out N EAL) CL=5pF,Vpp=2.5V - 50 MHz
CL=5pF,Vpp=1.8V - 30
CL=5pF,Vbpp=3.3V - 3.7
00(zmA) taojout Y FEE ST CL=5pF Vop=2.5V - 4.8 ns
CL=5pF,Vpp=1.8V - 7.2
CL=50fF,vDD=2.97V,vDDD=0.81V
taoyin i NZER) | input characteristics at 1.8V and 2.5V are - 2 ns
derated
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BEREIR
CL=10pF,Vpp=3.3V - 90
fmax(o)yout I KR CL=10pF,Vpp=2.5V - 60 MHz
CL=10pF,Vpp=1.8V - 40
CL=10pF,Vop=3.3V - 35
01 (4mA)
taojout 8y H ZE R CL=10pF,Vpp=2.5V - 45
CL=10pF,Vop=1.8V - 6.8 ns
CL=50fF,vDD=2.97V,vDDD=0.81V
tao)in FINZERS | input characteristics at 1.8V and 2.5V are - 2
derated
CL=20pF,Vpp=3.3V - 100
fmax(ioyout SN A0 CL=20pF,Vop=2.5V - 75 MHz
CL=20pF,Vbp=1.8V - 50
CL=20pF,Vpp=3.3V - 3.5
10 (8mA)
taoyout i HH ZE sk CL=20pF,Vbp=2.5V - 4.8
CL=20pF,Vpp=1.8V - 6.6 ns
CL=50fF,vDD=2.97V,vDDD=0.81V
taoyin i N AL B input characteristics at 1.8V and 2.5V are - 2
derated
CL=30pF,Vpp=3.3V - 120
fmax(ioyout KA ) C1=30pF,Vop=2.5V - 90 MHz
CL=30pF,Vop=1.8V - 60
CL=30pF,Vpp=3.3V - 3.4
11 (12mA)
taoyout iyt SE RS CL=30pF,Vop=2.5V - 4.3
CL=30pF,Vpp=1.8V - 6.4 ns
CL=50fF,vDD=2.97V,vDDD=0.81V
taoyin N FE I input characteristics at 1.8V and 2.5V are - 2
derated

1. /0¥ LI IRE) e /7 ik PMODEY[1:0] AL &, 2 WA ' F M A S GPI10Y LI it B %5 /728 I Ui B

2. BRIIRAE 4-9% Lo

4-9 f Ny A sk € X

EXTERNAL OUTPUT on
CL

90|% 10%
I I

|
|
|
|
|
|
|

, traojout |
|

traojout |
| |

< 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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BEREIR
4-10 fHaEiR
DVDD VTD DVIDD
Signal Input »| Chip core p Output /O » Signal

!

0,
Input ><7D5§6{’D Input 50% VDD

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

4.3.13 NRST3| jissta

NRST 5| filf AR E HICMOS T, WHRE K — M ABEWTITIY LHIHH, Reu(Z IR 4-31). BRIARRRHIHEHT,
R AN H IS HRAE AR BB ERF G R 4-40 %=1 3.

% 4-31 NRST 5| I

e B Vi B/ME WAE BXE =R A
Vinrsn® NRST i MK P HL - Vss - 0.3*Vpp v
ViHnrsm)® NRST #i A\ = F P HLE - 0.7*Vpp Vbb

Vhys(NRST) NRST Jifi 2 45 fih &2 4 FEL B ¥iiv - - 300 - mvV

Rpu 55 b SR AR IE®@ VinN= Vss 30 50 80 kQ
VEnrsT)® NRST %\ JH 8 ok o VDD=3.3V - - 100 ns
VnrnrsT) NRST %t A\ JEJER bk e VDD=3.3V 300 - ns

1 HBHRIE, AR R,
by U BE R BT AN T AE (1 FRBE R B — AN AR SR PMOSSE B . 3XANPMON/NMOS T 56 1 B BEAR /1N (2 15 10%)

4-11 Y HINRST 5] R

VDD

External reset circuit®

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

1 UEBAEA.
2. R ARIENRST S| I AL BEBEAR TR 4-30h B IR K Vinrsn BA R, B IIMCUANRERR RIS A
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4.3.14 TIMER 2545

* 4-32. F 4-33. £ 4-34F1F 4-35%5) H S EH BHRIIE
B IRAm N 2 TR S G Eb e, B NF TR, AN Bh . PWME ) PSR TEVENS, 15 WL554.3.127.

# 4-32 ATIML/2/345 D

www.nationstech.com

&5 S % B/ME BXE LKA
- 1 - trimxcLk
t E IS4 W [
res(TIv) FERT 35 73 T T frimxcLk= 240MHz 4.16 - ns
- 0 frimxcLi/2 MHz
f CH1 % CH4 & H TR B Bl AT R
Xt e e 240N 0 120 MHz
ResTim TE I 48 3 HEER - - 16 bit
teoUNTER MIERE T NIRRT, 16 ALt Ees - 1 65536 tTiMxcLK
e 3 frimxcLk= 240MHz | 0.00416 273 us
- - 65536x65536 triMxcLK
¢ T B
Max count | KT RERTTTHL frimxcLk= 240MHz - 17.9 S
1. BEWRIE, AEA IR,
# 4-33 GTIML/2/3/4/5/6/ 745D
e 58 P BME | B A
- 1 - trimxcLk
tres(TiM) SE I 2% 43 R TH] frimxeLk= 120MHz 8.33 - ns
frimxcLk= 180MHz 5.56 - ns
- 0 frimxcLk/2 MHz
fext CH1 Z CH4 5 I 23 4P iR frimxcLk= 120MHz 0 60 MHz
frimxcLk= 180MHz 0 90 MHz
Restim SE I #03 HAE - - 16 bit
R T I HI B, 16 2 : = 0o8% RULEL
== I By, 16 Arih% —
tcOUNTER B 0 frimxcLk= 120MHz | 0.00833 546 us
frimxcLk= 180MHz 0.00556 364 us
- - 65536x65536 trimxcLk
tmax_count | F KT RE M THEL frimxcLk= 120MHz - 35.8 S
frimxcLk= 180MHz - 23.9 S
1. BHEHRIE, AEAEFE PR,
* 4-34 GTIM8/9/10%5 1D
#e E 28 % B/ ME BNE L:2K VA
- 1 - trimxcLk
t FEI 3853 W i
relTiv S Gl frimcLk= 240MHz | 4.16 - ns
- 0 frimxcLi/2 MHz
fi CH1 & CH4 15E s ERE b AR
=T HITE RS 285+ HRT BhAgoE frimxcLk= 240MHz 0 120 MHz
Restim ERT B HER - - 16 bit
tCOUNTER MR T IR, 16 fr il A ey - 1 65536 trimxcLK
B SR frimcLk= 240MHz | 0.00416 273 us
- - 65536Xx65536 tTimxcLk
t =) AT 8% [ -
MAX_COUNT | Bt K AT BEAITHEL = 220MHz - T s

1 W8 RIE, AR PR,
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BRI
% 4-35 LPTIML/245 @
®e S %AF B/ME BKRE L:<F V2
- 1 - trimxcLk
Tres 1 iD D/\%%E‘ I
(T FERT 35 73T T frivecLk= 120MHz | 8.33 - ns
0 frimxcLk/2 MHz
f CH1 Z CH4 [#15E BRI b A
BT & CHA B e e e oMz 0 60 MHz
Restim TE N 28 R 16 bit
{OUNTER Mk T BT, 16 frit e 1 65536 tTiMxcLK
e 3 frimxcLk= 120MHz | 0.00833 546 s
65536x65536 trimxcLk
¢ o b 1
MAX_COUNT Eij(ﬁfﬁmﬂﬁﬁ‘iﬂl L= 120MHz 358 S

1 W8 RE, AR P,

43.15 FI1HRE

#* 4-36 IWDG f KA /N E AR (] (LSI = 32 KHz)

G| PD[2:0] B/PMERL[11:0]=0 B KK RL[11:0]=0xFFF Hpr

/4 000 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

1256 11x 8.0 32768

1 W8 RIE, AR PR,

#* 4-37 WWDGHR KR /N TR AL 18] (PCLK1 = 120MHz)

o5 TIMERBI[1:0] B/NERT BXEnt Vv
il 0 0.0341 556.92
2 1 0.0682 1113.84
/3 2 0.136 2227.68 ms
/4 3 0.273 4455.36

1L ¥ RE, AEE P,
4.3.16 1°CEOFMH
BrARR U, & 4-38%1 H KIS HUR A I EIREE , fecuk AR MVop L IR FT 3R 4-41) 56 AF DA 2

N32H4827™ fi I IPC & I A A AR EPCIBAE P, (A AR IR SDAFISCLANE IR 51, i E
THsa i, 25 ATV oo 2 18] FIPMOSE # R M, (BATSIRAFAE

1PCH RS T38 4-38, A3k N\t 2 Zhae 51 I (SDARISCL) R PEVERY, 2 IL554.3.1271
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BRI
# 4-38 12CHe EFE®
PRTEAR PIEER PR+
% %
i - R | Bk | Bh | Bk | BA | BE | TE
fscL 12C $ 04 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 HBh{HH ] 47 - 1.3 - 0.5 - s
tw(scLr) SCL R i I 1) 4.0 - 0.6 - 0.26 - us
tusTA) BB T 46 2% A B S (] 4.7 - 0.6 - 0.26 - us
th(spa) SDA F ¥z (R3¢ 8] 300 - 300 - 0 - us
tsuspa) SDA # 37 H [A] 250.0 - 100 - 50 - ns
i“(SDA: SDA M1 SCL |- Fif ] - 1000 20 300 - 120 ns
r(SCL
ttffizg SDA Ml SCL F B[] - 300 - 300 - 120 ns
tsusTo) {52 1k 25 A ST ) 4.0 - 0.6 - 0.26 - us
=N VAN Ay I
tw(sTO:STA) Izl;%j%% IR PRI T 4.7 - 1.3 - 0.5 - us
N EX T
Cb ST Al e - 400 - 400 - 550 pf
ty(spa) Bl RO 1A - 3.45 - 0.9 - 0.45 us
tv (ACK) N R ] - 3.45 - 0.9 - 0.45 us
AN JHE I B 2 I ik
tsp iﬁi);/)%&%%ﬁﬁi‘ﬂ?ﬁﬂ HISR U Jik 3o ) i 0 50 0 50 s
i
1. HBHRIE, ATEAFE RN,
4-12 12C B AT i T A & e g @
vDD VDD
@) @
4.7KQ g . :
= 4.7KQ 1009(3>
1
1°C Bus W SDA
W scL
®)
100Q"
Repeated Start
Start Condition ?mdltlon
s/ (T /
‘\/ —- tsusTA) \—
y )< jC > Start Condition
tf(S_D>A§)-<_ —>—<— lspA) —-a—L5,(sDA) ) \ L \:/
tv(spia) thspay R - HysTASTO)
TsTA)  twsekry T >—i%— e Stop Condition
scL i e tuack)
— R S .
YA A /.
twsckr) Fe—i ti(sck) =i (= =i trsci) % ™
1 /fyp > 9 th clock
1% clock cycle
1. & SEKEETCMOSHE: 0.3Vopfl0.7Vob.
2. bh A BHBHEE T 12CH P .
3. RHPEE IR T SePR e AR, WTUANEZSRTHE, F5LREE.
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EREA
4.3.17 SPINSE:O4FE

B AERERIE, % 4-3951HHGSPIZEORIZ 44071t (0PSB ECR A FFFBERIE, froLodMIA AV ootk L
Ta% AR E,

B St N H 2 F ThRE 51 IEI(SPIFINSS. SCLK. MOSI. MISO, I12SfJWS. CLK. SD)H4FMEVESRS, S W5
431275,

% 4-39 SPILEE®

s e %1% B/ME HRE BAE i: RV
fscLk FEHI - - 60
D 2R
Utk SPIR iz INCER - - 20 MHz
DuCy(SCK) SPIM g NI b 1 25 B SPIAAE 45 50 55 %
tsunss) @ NSS%#E 7. i ] M tscL/2 - -
thnss)® NSS{RFET ] MAREEL tscLk/2
)
e | SCLKE AR ORI | R tew2-1 | tsaw2 | tsowd2+1
W(SCLKL)
tsuemn)® v s . FER 3
tu® | A WHA 35
thovn™ ot . EXS 5N 25
e ® Hl i N PR RN 1] INCER > - - ns
taso)V®@ 0 B 7 e s () MR 9 - 2*tscLkl/2
taiss0) V@ Kl A% 1L i N 9 - 16
tyso)® e e ST M (i BT 2 JR) - 9 13
o® | AR 1 AR L ) : 3 5
thso)® . . M ([ B II 2 J5) 5 - -
o ® | SR R 1 A (EAEDI Y ) 0
1. BWIHRE, AEAFAH IR,
2. B/MERIRIRSh BN ], B KB R R IERR RS 0 1 B K [R]
3. I/ IMEFRIR KR S S N, S RAE R R £k B T BEAS 1 5 K TR
Kl 4-13 SPIRf P B — MAEAFICLKPHA=0
CLKPHA=0
NSS input \ Y, A
£ |
: tunss) | tesoLk) N /7 | th(nss) II
< 5 > g < >
| T ! | |
— | |
CLKPOL=0 I : ::W(SCLKH) | | : | |
I | w(SCLKL) | | [
I h I| I I :
I taso) | I tyso) I thso) | M Lais(so)
) | v(SO), 1(SCLK)
. I : I ' ! ) I_H_tf(scu() |
MISO output 4< | : MSB out ><i Bit 6~1 out// LSB out >7
Ly I |
<)) ,
T
MOSI input M I MSBin !r>< Bit 6~1 Ir'(/ >< LSB in M
|
le thisn ;i
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BEREIR
Kl 4-14 SPI P B — ML ANICLKPHA=1®
CLKPHA=1
NSS input \ : // /:
¢ |

: tunss) € (SCILK) :; | ::@,l :

| |
CLKPOL=0 | I : |

! | bwscike) | | | |

I I twseky I I : I I

I N—>: | I | | I :

|
CLKPOL=1 | /i | | ' s |

I taso) I It X tra | trscLiy dis(SO)

:! N \ // - ) I |
T 7
MISO output >< : : MSB out >Q Bit 6~1 out >< LSB out >—
tusy 11 thsy
h > > /7
7

wostinwut [ wseim ) swexn™ X s X

1. &S BEET0.3Voo0.7Vop.
K 4-15 SPIR P — FEAEA®
NSS input //
L te(scL) X |
CLKPHA=0 : '
CLKPOL=0 | : |
B ! | | Il
I ' | | I
CLKPHA=0 : ' | '
CLKPOL=1 | | ! :
I ' | : Il
B ' | | Il
CLKPHA=1 I | [
CLKPOL=0 : : : : |
¥ ! | : |
CLKPHA=1 : | : | : trscLk)
CLKPOL=1 | I D trscuk
T | | tw(sCLKR) | | | TSCLK)
> ! !‘ tw(SCLKL), , | '
MISO input //////////// : MSB in : D< /Bit6~1in : >< LSB in XZHHH/N/
P E—— !
thomyy | , :
|
MOSI output >< MSBout | >€ /it 6-1 out : !r>< LSB out ><
l
b e,
tymo) h(MO)
1. W& SE T0.3VopH10.7Vob.
79/109
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BRI
® 4-40 12SHFE®
5 B %1 w/ME BRAE | B
fmeLk 128 =E B AR FE 256x8K 256Fs®)
fCLK 20 A% j{i‘ﬁﬁ(SZblt) - 64Fs® MHz
Uty | VS BRI T 2 (32bit) ; 64FsO
DuCy(SCK) | 12S i A\ B 4f 7 25 L 125 AR 3 30 70 %
s ® | WS T ERTEN o j >
: e 1252 2
thows) ™D WSERIER [H] FHEA 1253 > -
tsu(WS) @ WS%EE# ]‘ﬂ Miﬁﬁ :ggg ; :
thows)® WSERIERT ] A :;gé 8 :
twicLkey® . N N . 3125 -
n @ | CLKE A 1] MR, feek = 16MHz, ¥ 4i48kHz 345 -
W(CLKL)
tsuso_mRr)® FElkas :;gg 2 :
AR ST 1 e : -
tsusp_sr)® MBS 1253 7 - ns
thsp_mr)P@ EHEUE :;gé 8 -
CCE N = 2
thsp_sr) M@ e 1253 1 -
2 -
tasosn®® | Bt 1) IR BRI ) e : =
2 -
taso_s® | HCARH AT 1) RIS B (LI 2 ) Lo ) :
tusowm®@ | Bt 200 ERIBERELIT2ZIR) 125 : 2
taso_wm® | HcHRAfth R ERHEBRDIELIR) o : :

1. BEWRIE, AEA IR,
2. MK#TFfecik. B, MR feck=8MHz, NTecLk=1/frcLk=125nSs.

K 4-16 125 A2 I B (KA i) @

5 teeLky O

CLKPOL=0

| | |
CLKPOL=1 —\—/—\—/—\—M
| | |

|
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 AR 1 R IR
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BEREIR
Bl 4-17 128 F A= e B (R i) @
teeLi) | trcLk) trcLk)
) " I I
CLKPOL=0
| I | I I
| I | I I
: I : I I
CLKPOL=1 w
I'f [ | | | |
! Su(WS) | tweLkh) | tweLky | : | ith(WS)
| ’ |
WS input \ | | I I
P ! | | y/2ERY,
| | 1Ty(sp mm) 77 | thsp_sn)
| ! | | , i |
T n
SD transmit >< Last bit transmit®® >< :MSB transmit >< /7 Bit n transmit >< tl;;isggitt
, tsu(SD_SRi thso_mR) ,
| | -
SD receive >< Last bit receive® >< MSB receive >< /7 Bit n receive >< Ir_eacseti?/let

1. E&SBEE T0.3VopH10.7Vop.
2. BT RIBARAL AR . TR — AN AT XA S AR AL [ IR R
4.3.18 xSPI4%fH:

F 4-41 xSPITESDREL S T (14t

Ziinc ¥ B/ME MR = IN: | By
s QSPI i firgfis% : : 60 MHz
tw(ckH) tck)/2-0.5 - tcky/2

SCK & 17] ns
tw(ckL) tck)/2-0.5 - tcky/2
tsony PN g/ VA R 25 - y ns
th(in) LN E TP S| 55 - . ns
tvoum) 80 HH B A 5 [ - 25 35 ns
thioum) ot A DR R I (1) 25 - - ns

[l 4-18 xSPI7ESDREE S F I

It (CK)l !‘ tiek ;: L tw (ckH) J ) tw ok k: | 1 (cK)l
Lo | f I h | ro
I I I I | | I
1/ I\ |
Clock | I | | | I S
I [ leun | It oumy | | | [
I | | | I : .
{ ! \ cc
Data output \ DO | D1 D2 ) 55
I | '
| | I'[s(m)l thany I
' b e——
"7 |
. / I
Data input \ DO | D1 I D2 —
I I 1
I |
(. |
(I |
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BEREIR
F 4-42 xSPI{EDDRAEE N kR
®5 Eail &/ME SRIH BXE L
fox XSPII pli % - - 60 MHz
1/tcky
tw(CKH) . . tck)/2-0.5 - teky/2 ns
SCKENMKH
tw(ckL) PR tcky/2-0.5 - tcky/2 ns
toan) 0 NS S ) 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
thouT);thr(ouT) A H R R FRI (8] 4 - - ns
4-19 XSPITEDDRAR A T H I 7
i p i :I :: SRR I NN Lt(—;:
Lo | | | | ) | Lol
1/ | | | I\ |
Clock I | | ' ' ' ' $S
| I I tur (OUT)I |tm (©oun | | ter ounl T ouT) | | |
I A = | —) O | '
|
Data output <|i : :X D1 :X D2 X X D4 |X $S
I | T } T T T
! | ! | tsrany | the vy | I I | tsr vy |t"'('N)|
| | |
Data input < DO X : D1 : X : D2 X X : D4 : j PS—
f T T T T |
[ I | Lol
[ | | Foor |
| | | | | |
# 4-43 xSPIERXDSH I 45k
w5 K B/ME HAE BXE L:<F VA
fex XSPI iR - - 60 MHz
1/tck)
tw(CKH) N ) t(CK)/2-0.5 - t(CK)/2
SCK 1=K [A]
tw(cku) t(CK)/2-0.5 - t(CK)/2
tucLk) IR 24T (] - - t(CK)+2
thcLk) s 4 gy s (1] t(CK)+0.5 - -
tw(cs) i e (] 3*t(CK) - - ns
tv(DQ) B N A S [a] 0 - -
tvps) H 5 3 N\ A T (A 0 - -
th(ps) B 5 e N\ PR IE RS ] 0 - -
tyRWDS) H ik 3 A AR TR - - 3*(CK)
tsf(DQ);tsr(DQ) PN €/ a VA na ] 3 - - ns
th(pQ); thr(dQ) N EURE PR R ] 2 - - ns
tvfouT);tvr(ouT) A B AU TR - 6 7 ns
thiouT); throuT) iy HE B AR R ) 35 - - ns
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EREAK
K] 4-20 xSPI{ERXDSHE T 1T

twics
NCS |
o [#—————— tanc= Initlal accass ———— [‘1";4‘:
CLK, NCLK T YTy r YTy T o
It | | S | I —_ | W | I | TR | S| S | T— | L | I L
o5} tuns) Loy
bigaos) o P
RXDS —| I !
1 { Il__r_
tw:ﬂT: thT: Iq— Latency count —————» Txﬂ'ﬁ: t"}io If-u:o! !
D[F.0] :-1';.11'_|I3':I:32 I:|".e 24 Iz'.e:u.:':|: 58| T | fon Y m l‘ e |‘i_
! L ) L i ! ] / |
|<—I3—:>mmand address —-|
Hoet drives DQ[7:0] and the memaory drives RWDS.

43.19 FEMCH5:

B RBEEARF

B 4215 E 4-2450R8 T BB, £ 4445 FK 4474 T RN T . X Eps i i 4 R 15 N id
FEMCHC & 1931

> ik ST R (AddressSetupTime) = 0

> bk R4 E] (AddressHoldTime) = 1

> U ST [E] (DataSetupTime) = 1
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BRI
K 4-21 5AER 2R F I SRAM/PSRAM/NORISE AR I
He tw(NE) =:
|
!4—_tV(N OE_NE) ::: tW(NOE)———P:C—Pl thNvE_NOE)
FEMC_NOE i :
| |
| | I
FEMC_NWE i i i 5/ : I
—>: id— tya_ng) tha_NoE) :<—H
FEMC_A[23:0] m Address i W / / /
I T I
—|  |*te g th(BL_NOE)H—I-b:
i I
FEMC_NBL[1:0] I I A
] {
| = ltt—th(pata_ne)

- tsu(DalaiNOE)—>'<_P|| thData NOE)

tsu(Data_NE)

FEMC_D[15:0] —

[*€=tynaDv_NE)

-
-«

7777

N1

Data

lw(NADV)

FEMC_NADV®

N\

J

1. REF#2/B. CHID, 7ERL, AFFAFEMC_NADV,

% 4-44 T35 AR R E T ISRAM/PSRAM/NORIE 1 I @)

e Z2H &/ME® = INIER Bfy
tw(ne) FEMC_NEfI Y [a] Sthek — 0.5 Steik + 1 ns
ty(NOE_NE) FEMC_NEX{% % FEMC_NOE(I 05 2 ns
tw(noE) FEMC_NOEAKIN [i] Streik — 0.5 Stheik + 1 ns
thive_NoE) FEMC_NOE®= £FEMC_NE & R $FHT (7] 0 - ns
tva ne) FEMC_NEX{KZFEMC_AH 4L - 3 ns
thea_NOE) FEMC_NOE &2 J& [tk R I 8] 4 - ns
tyeL_NE) FEMC_NEX{XZFEMC_BLH % - 15 ns
theL_NOE) FEMC_NOE®S 2 JG FIFEMC_BLRFFHT (7] 0 - ns
tsu(pata_NE) B ZFEMC_NEX = ) 8 57 i 7] 2tHeLk + 3 - ns
tsu(Data_NOE) HHE 22 FEMC_NOEX= 14 £ 371 i) Pthcik + 3 _ ns
th(pata_NOE) FEMC_NOE 1.2 J& F 4 fRFF I 1] 0 - ns
th(Data_NE) FEMC_NEX&1 2 J& B OREFIN 1] 0 - ns
tynADV_NE) FEMC_NEX{k ZFEMC_NADV1% - 2 ns
twnaDv) FEMC_NADVAIKIH &] - 2tHeLk ns

1. |O%KzhAE 778mA, Capacitive load = 30 pF
2. M&ESRKETCMOSHF: 05VDD
3. tHck >= 1/240MHz
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BEREIR
K 4-22 S5AER LR F I SRAM/PSRAM/NOR S 5 /E  FE
- . ol
(g tw(NE) >
| |
FEMC_NEx _ _ _ N l/‘;;;;‘;‘;
I
! !
FEMC_NOE iiij)l i T\'ttttzé
|
:<—tV(N WE_NE) > : < L —. s L)
I
FEMC_NWE I /|
—>: :4— tya Ng) th(A_NWE):4——>:
I f
FEMC_A[23:0] m Address : X// / /
I |
—| H_tv(BLiNE) @t ) :<_>|
I I
FEMC_NBL[1:0] I
LXK - X
I |
| | | th(Data_NOE)
- J th(Data_NWE)
i‘ tv(Data NE) > Il
| |}
. ] / D
FEMC_DI[15:0] | K A M / / /
- :4— tynADV NE) | '
< tw(nADV) >
I |
FEMC_NADV® \ /

1. REF#2/B. CHID, 7ERL, AFFAFEMC_NADV,

# 4-45 bR A ISRAM/PSRAM/NOR S #:{ i (0@

i ¥ B/AMEC BRAE® L XA
tw(neg) FEMC_NEFKI} (7] 3treLk — 0.5 3thok + 1 ns
tyNWE_NE) FEMC_NEx{&ZFEMC_NWETK ltHeLk — 0.5 lthek + 0.5 ns
tw(NwE) FEMC_NWEAK [H] 1tHeLk — 0.5 lthok +1 ns
th(NE_NWE) FEMC_NWE R ZFEMC_NE = {R £ ] 1tHeLk - ns
tya ne) FEMC_NEX{&ZFEMC_AF % - 3 ns
thia_NwE) FEMC_NWE 512 J& B bk (RE T (8] Lthek - ns
tyeL_NE) FEMC_NEX{kZFEMC_BLA %X - 15 ns
theL nwe) FEMC_NWE 52 J& JFEMC_BL{RFF I [7] ItucLk — 0.5 - ns
ty(pata_NE) FEMC_NEX{& Z %4 A 2% - ltHeik + 3 ns
th(pata_NWE) FEMC_NWE 512 J& B 545 ORI (8] 1treik-1 - ns
tyNnADV_NE) FEMC_NEX{kZFEMC_NADV1K - 2 ns
tuuaDy) FEMC_NADV/IIi [f] - Lthoik + 1 s

1. |IO%KzhAE 778mA, Capacitive load = 30 pF
2. M&ESRKETCMOSHF: 05VDD
3. tHck >= 1/240MHz
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BRI
K 4-23 752k 2 FHPSRAM/NOR A i 12
L 4 al
[ tw(NE) >
I I
FEMC_NE <SSS>I |§3333;7
H—tV(NOEiNE) > : < tw(NOE) > :<—>' thne NoE)
FEMC_NOE |
I I
| I I
FEMC_NWE i i i 5 / : I
I :;;;;S§
—>H<— tya Ng) thia_NoE) :<—H
X
| t
FEMC_A[23:16
_Al 1 ml( Address : EX////
I
—> -ty g th(BLiNOE)||<—>|
! |
FEMC_NBL[1:0] I
77X X7
I I ! _:!_H_th(Daia_NE)
I I lsu(Data_NE) 1 |
I fuane e tsu(Data_NOE) :!: ::th(DalaiNOE)
| I
FEMC_AD[15:0] —:—( Address K Data X////
I
—’f—H— tynADV NE) —> <ty a0 n0V)
:<_tw(NADV)_>:
FEMC_NADV \ /{
R 4-46 50 ME FIMPSRAM/NORIEL R /T 57 (D@

i E 2 B/ME® BAES® LA
tw(Ng) FEMC_NEf& 1] Ttholk — 1 TtHelk + 1 ns
ty(NOE_NE) FEMC_NEx{%ZFEMC_NOE(X 3thck — 0.5 3tHerk + 1 ns
tw(NOE) FEMC_NOEAKHT ] 4tHek — 0.5 Athoik + 1 ns
thve_NoE) FEMC_NOE 5 £ FEMC_NE = {R R 7] 0 - ns
tuane) FEMC_NEX{E #FEMC_A% i 3 ns
tynADV_NE) FEMC_NEX{& ZFEMC_NADV(& 1 2 ns
twnaDv) FEMC_NADV/ ] trck — 1.5 tHowk + 1.5 ns
thaD_NADV) FEMC_NADV &2 JEFEMC_AD(i k) 20 e 18] tHeLK - ns
th(a_NOE) FEMC_NOE 5 2 Ji5 ¥y ik CRFF I 8] tHerk - 1 - ns
theL_NoE) FEMC_NOE &1 2 J5 FIFEMC_BL{RHFHT (7] 0 - ns
tyeL NE) FEMC_NEX{k #FEMC_BLH %X - 15 ns
tsu(DataiNE) iﬁﬁEFEMC_N EX%E‘]@_“TEH— I‘ETJ 1tHoLk + 3 - ns
tsyoaa nopy | X% S FEMC_NOE & i & 37 i ] Ithcik + 3 - ns
th(pata_NE) FEMC_NEX: 1 2 J& B SRR 7] 0 - ns
th(pata_NOE) FEMC_NOE /5 2 J& I B R 38 (1] 0 - ns

1. |IO¥KzhAE 778mA, Capacitive load = 30 pF

2. MEAKETFCMOSH F: 0.5VDD

3. tHck >= 1/240MHz
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BEREIR
K 4-24 535 R4 E FIPSRAM/NOR 'S #E 1 i
e . o
- tw(NE) >
| |
FEMC_NEx \l '/
! |
FEMC_NOE iiij)l htttt} E
:<——tV(NWE_N E =J|= tw(NWE)—>:<_>: Thive_nwe)
FEMC_NWE |
- | \ A
—>H<— tya nE) thiA_ NWE) lggm——p|
I I
) | I
FEMC_A[23:16] m Address I X// / /
| | |
—> et g T(BL_NWE) |
I } I
FEMC_NBL[1:0] m NBL | X////
f
|1 |
|1 |
=t fy(a N *:_:‘_ ty(Daa_NADV) I‘—»:Ih(oaza NWE)
|1 . _
T | |
. Data
FEMC_AD[15:0] —:—( Address | 2 X// / /
_ﬂ_|<—l tynADV NE) _>:_|<— th(ap_NADV)
:<_tw(NADV)_>|
FEMC_NADV \ /

% 4-47 Fib RA&E HPSRAM/NORE #:1E K 0@

s ¥ R/AME® = INI= LKA
twng) FEMC_NEfIGIN 8] Strcik — 1 Strcik + 1 ns
tunwe_NE) FEMC_NEX{&ZFEMC_NWE(& 2tHeLk 2therk + 1 ns
twuwe) FEMC_NWE1KA [a] 2thck — 0.5 2tHek + 1 ns
thove_nwE) FEMC_NWE & £ FEMC_NE & fR R 7] thek — 1 - ns
tya ne) FEMC_NEXI& & FEMC_A% %t - 3 ns
twaovng | FEMC_NEX{EEFEMC_NADVAE 1 2 ns
tw(naDVY) FEMC_NADV1KIH ] thotk — 1 thek +1 ns
thaD_NADV) FEMC_NADV 2 JEFEMC_AD(Hitik) & 8 fr ¥ KT ] tHeLk — 1 - ns
thia_NwE) FEMC_NWE &1 2 J5 f bk SR ¢ B[] AtHoLk - ns
tyeL_NE) FEMC_NEX{KZFEMC_BLA L - 15 ns
theL_NwE) FEMC_NWE 2 J& FIFEMC_BLRHFIR (] tHoLk — 1 - ns
ty(Data_NADV) FEMC_NADV i 2 i (R FE i (7] - tHeLk + 1 ns
th(Data NWE) FEMC_NWE 52 J& FI U SR EF I ] tHeLk - ns

1. |IO%KzhAE 778mA, Capacitive load = 30 pF
2. M&ESRKETCMOSHF: 05VDD

3. tHck >= 1/240MHz
|

RIS TG 7
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EREIAK
K 4-25% K 4-285 7R T R HIUETE, ] 44853 45145 H THIN IR F. IXEeH% b 45 52 1% 8 Rk
FEMCHC & 153

> BurstAccMode = FEMC_NOR_SRAM_BURST _MODE_ENABLE, ffifigz kLt

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 75 {7 %% H [{ICLKDIVAT)
f# FINORIAN {71}, DataLatency = 1; f# FHPSRAMIf, DataLatency =0

(7¥: DatalLatency &FEMC_SNTCFGx % {7 #sH [{IDATAHLDAY)

YV V V V

4-25 [FIH AR 252 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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EIREK
R 4-48 FIDAEE LR FINOR/PSRAM L f (1@

e ZH B/ME BAE Hhr
twicLi) FEMC_CLKJ# %] 16.67 - ns
ta(CLKL-NEXL) FEMC_CLK{XZFEMC_NEXfiK(x =0...2) - 1 ns
ta(CLKL-NExH) FEMC_CLK{XZFEMC_NEX#i(x =0...2) 0 - ns
ta(CcLKL-NADVL) FEMC_CLK{& ZFEMC_NADV1E - 2 ns
td(CLKL-NADVH) FEMC_CLK{&ZFEMC_NADV/ 3 - ns
tacLkL-Av) FEMC_CLK{&%EFEMC_AXH %(x=0...25) - 2 ns
tacLKL-Alv) FEMC_CLK{&ZEFEMC_AXLA(x=0...25) 2 - ns
td(cLKL-NOEL) FEMC_CLK{X £FEMC_NOEi - 1 ns
td(CLKL-NOEH) FEMC_CLK{X%FEMC_NOE® 15 - ns
tsu(OV-CLKH) FEMC_CLK 2 HfFEMC_D[15:0] 4 %4 3 - ns
th(cLKH-DV) FEMC_CLK i Z JGFEMC_D[15:0]A %4 2 - ns
L (NWAITV-CLKH) FEMC_CLK =2 BiIFEMC_NWAITH % 3 - ns
th(CLKH-NWAITV) FEMC_CLK &2 JEFEMC_NWAITH 3% 2 - ns

1. 105KzhEE /18mA,Capacitive load = 30 pF
2. E K EFCMOSHF: 05VDD

K 4-26 [F2PAEE HPSRAM S I 7

FEMC_CLK
I
I I
I |
| td(CLKL-NéIxL) : tacLkH-N E%H) : |
FEMC_NEx I I I I [
tacLkL-NADWL) | ™1, CLKL-I\;ADVH) : :
FEMC_NADV | | |

taccLkL-avy |

FEMC_A[23:0]

|
T
|
| i
:{’t |
d(CLKL-NWEL)
FEMC_NWE :
T
|
|
|
|
|
|
T
|
|
|

—_—
ta(cLKL-Dath)

locLkLpam) |

FEMC_D[15:0] D1 D2

s —

cewewar  ZZZLITTTITTTTITTTTT

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

| -
Lsu(NWAITV-CLKR)

]

thicLKH-NWAITV)

|
1
XFMC_NBL :
|
|
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tacLKiL-NoEH)!

|

| |

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

| :

I
taccLkL-ADVY
— |

ts:u(ADV-CLKH) : :
| teuapyv-cLkH)

—

FEMC_NOE

v
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ERRAK
% 4-49 7 AEE RIPSRAM S i 7@

s ZH w/ME = I NI Bfr
tw(CLK) FEMC_CLK}% ;ﬂ»ﬂ 1667 - ns
td(CLKL-NEXL) FEMC_CLK{&#FEMC_NEXx{&(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'TE&@FEMC_NADV% 3 - ns
tacLkL-av) FEMC_CLK{EZEFEMC_AXH #(x = 16...25) - 3 ns
tacLkH-AIY) FEMC_CLK&E ZEFEMC_AXE R (x = 16...25) 2 - ns
tacLKL-NWEL) FEMC_CLK/XZ=FEMC_NWEfL - 1 ns
td(CLKH-NWEH) FEMC_CLK%EFEMC_NWE% 15 - ns
tacLKL-Data) FEMC_CLK{X2 JEFEMC_D[15:0]14 %5 - 3 ns
tsu(NWAITV-CLKH) FEMC_CLK%ZWFEMC_NWA'T% %Z 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. MEHETFCMOSHF: 0.5VDD
4-27 [ 5 FINOR/PSRAMISLI 7
| | | | | | | | :
| | | | | | L
| | | | | | BUSTURNI_O |
fwicLe) I w1 buciyk) | | | | !
I I | | I |
FEMC_CLK ) \ ;
| | | I I
| | | I |
ticLKLNEL) b : : : to(CLLNExH)|
FEMC_NEx I I I I I I I | I
| + + + + + ;
lacLkLnapve 1 bdcLkL-NADVH) | | | I I
| 1 Il | | | |
FEMC_NADV ' ' Lo ' ' ' ! :
— | | | | | | | |
lacLrLay I I I I I lycki-Av) e
— :
FEMC_A[25:16] awnsig X | | | | . 7/4
| | | | ] T
| | | _>L<_
| |
| |
| |
' i
|

t |
| h(CLlﬁH-ADV
| |
[
|

///////////
\/, / //////

|

|

|

| |

|

t |
d(CLKL-ADV) |
l

NN

ol | 12

AD|15:0]

|
FEMC_AD[15:0] ————H

|

|

|
|
|
|
|
|
|
|
|
|
|
|
|
' t
| su(NWAITV CLKH) | th(CLK
|

| H- NWA:ITV)
L |

LTI TTTIT7D) (W;x\—rr/ NWAiW)

|
<

FEMC_NWAIT

-+

|
(WAITCFG:lb,WAITPOL+(}B) | l l | >
| |

L

L
I
I
FEMC_NWAIT :
I

S

/////////////////.’//)\ /

(WAITCFG= ObWAITPOL+OB) <>t

tsu(NWAITV-CLKH) '

<+ |

th(CLKH-NWAITV)
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BEREAK
% 4-50 [H6 2 FINOR/PSRAM LI (0@

e B8 BMEO | Bk | BM
twcLi) FEMC_CLK /& i Atk - ns
tacLKL-NEXL) FEMC_CLK{££FEMC_NEX{&(x =0...2) - 1.5 ns
t(CLKL-NEXH) FEMC_CLK{XZFEMC_NEX&(x = 0...2) 2 - ns
t(CLKL-NADVL) FEMC_CLK/XZFEMC_NADV/X - 2 ns
ta(CLKL-NADVH) FEMC_CLKXZFEMC_NADV i 3 . ns
tycLkL-AY) FEMC_CLK{KZFEMC_AXH %(x = 16...25) - 2 ns
tacLiL-AlY) FEMC_CLKMXZEFEMC_AXE X (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_ADI[15:015 ¥ 3 - ns
thcLkH-ADV) FEMC_CLK &2 JEFEMC_ADI[15:014 % 2 . ns
tu(NWAITV-CLKH) FEMC_CLK & Z BIFEMC_NWAITH 3% 3 - ns
th(CLKH-NWAITV) FEMC_CLKE Z JEFEMC_NWAITHE %% 3 - ns

1. I05R3hAE 118mA,Capacitive load = 30 pF
2. MEHSETFCMOSHF: 0.5VDD
3. tHcLk >= 1/240MHz
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FEMC CLK /[ %\
|

FEMC_NEx

FEMC_A[25:16]

|
1
|
| |
::{’ |
tacLKL-NWEL)
FEMC_NWE :
T

FEMC_AD[15:0]

tacLkL-
FEMC_NADV ﬂ
tacLkL-avy |

» L)

! DATLAT=0~—

I
t N
Nt Néle)
I I
I

td(CLKL-NADVL) | ADVH)

|
1 lacLkL-ant »

tacLkL-Dat

tacLkL-ADV)

|
|
—_—l

7 N

ADl:lS:O]
I
I
I I

tacLKL-Data)

D1

FEMC_NWAIT ////f//////:'//////////

(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
! !
% 4-51 [F6E FHPSRAME i 5> (0@)
fs 2% BMEO | BKM | B
twcLi) FEMC_CLKJE ] AtHoLk - ns
ta(CLKL-NEXL) FEMC_CLKf&ZEFEMC_NExff(x=0...2) - 15 ns
t(CLKL-NExH) FEMC_CLK{KXZFEMC_NEX& (x =0...2) 2 - ns
tacLKL-NADVL) FEMC_CLK{KZFEMC_NADV/L - 2 ns
t4(CLKL-NADVH) FEMC_CLK{&ZEFEMC_NADVH 3 . ns
ta(CLKL-AV) FEMC_CLK{LZFEMC_Ax# %k(x = 16...25) ) 3 ns
ta(CLKLAI) FEMC_CLK{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
tacLiL-ADV) FEMC_CLK{kZFEMC_AD[15:0]6 %X - 3 ns
tacLKL-ADIV) FEMC_CLKf&ZEFEMC_AD[15:0] 54 0 - ns
ta(cLKLData) FEMC_CLKIZ JFFEMC_ADI[15:0] % #& - 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 2 3 - ns
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BEREAK
0K 5 AE 78mA, Capacitive load = 30 pF

1.
2. MEAKETFCMOSH F: 0.5VDD
3. tHcLk >= 1/240MHz

B NANDIEH| B EEME P

K 4292 & 4-32857R TR HIBIE, R 4-5225 ) TN PP o IXEERA% TP 25 RO 4% 6 N IRFEMCIC &
(CEF

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

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

MemoryDataWidth = FEMC_NAND_BUS_WIDTH_16B; (J: f#fif 2854 o5 F=1617)
ECC = FEMC_NAND_ECC_ENABLE; (JE: f#iftECCit5)

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

TARSetupTime = 0; (3: FEMC_NCTRLx/JARDLY)

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

B 4-29 NAND# il 28 B i 7

FEMC_NCEX  Low

CLE(FEMC_A16)

|
ALE(FEMC_A17) X X
|
|
|
|

taaLe-NoE) |

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

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

FEMC_NCEX [ ow

ALE(FEMC_AL17) I '
CLE(FEMC_A16) X X

e——— tyaLenwg) th(NWE-ALE)

FEMC_NWE J \:\

N R

FEMC_NOE(NRE) J

ty(NWE-D) :<—>' r_th(NWE-D)_>:

>7

N

FEMC_D[15:0]

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

FEMC_NCEX [ ow

ALE(FEMC_A17) I '
CLE(FEMC_A16) X X

th(NOE-ALE)

|
»la >
> -
|
|

< > < tw(NOE)

FEMC_NOE J \I /:/

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

FEmC-pis0 IS T ———
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BEREAK
4-32 NAND#% il #5 7538 F A7 fift 7% 8] (1) 5 # AR O
FEMC_NCEx _Low
|
ALE(FEMC_A17) )'( X
CLE(FEMC_A16) | |
: : I th(N\WE-ALE) I
lyaLenwe) - > twnwey > :: >
| | | !
|
FEMC_NWE J \ /
|
: |
| |
|
! |
FEMC_NOE J : [ . |
——tpNWE >
tyNnwE-D) :<_>: IN_th(NWE-D)_ﬂ
. A '
FEMC_D[15:0] ( —
# 4-52 NAND A A5 J A ) e v @
iacs S B/ME BAE VA
td(D-NWE) FEMC_NWE%Z%EFEMC_D[].SO]ﬁﬁtﬁﬁ%( StHeLk + 2 - ns
tw(NOE) FEMC_NOEf& ] Atyek-1.5 4tpektl.5 ns
tsu-NOE) FEMC_NOE &2 i ZFEMC_D[15:0) ¥ B 5% 6 - ns
th(NOE-D) FEMC_NOE &2 J5 ZFEMC_D[15:0]3# 4 %L 2 - ns
tw(nwe) FEMC_NWETKHT 7] Atrerk-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_NWEKZ BT ZFEMC_ALEFH 4% - 3treik + 1.5 ns
th(NWE-ALE) FEMC_NWE & £FEMC_ALE T2 3tHeik + 2 - ns
ta(ALE-NOE) FEMC_NOE{XZ H ZFEMC_ALEFH 2L - 3trokt 2 ns
th(NOE-ALE) FEMC_NOE%EFEMC_ALE%’;& 3thelk+ 3 - ns
1.  Capacitive load = 15 pF.
4320 USB_FS_ DevicefF ik
USB(4=#) 82 0 2 i@ USB-IFAGE
F 4-53 USBFSJH B[]
5 23 BAE LA
tstarTup® USBIS & 2% )3 st [a] 1 us
1. WETHRIE, AEA= RN,
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BRI
% 4-54 USBFSHE AR
e | SH | F 1 | e | gam” |
NGRS
VoD USB#:{f B E@ 3.0 3.6 \%
Vo FE N R I(USBDP, USBDM) 0.2
Vou® | 43t 4 Vol 038 25 v
Vse® B P A A R A 1.3 2.0
¥ P
VoL B AR AP 1.5kQIIRLIZE3.6VO) ©) 0.3 v
VoH PRSI H P 15kQIRLIEZE Vss® 2.8 3.6
2. BTG I R A A AR 2% vt L 2R A v
3. AT EUSB2.0A A HITEHE, USBHEMEH K N3.0~3.6VHLE.
4, IEWHUSBINAE R LAZE2.7VARBIMGAIE, T AR AE2.7~3.0V HL VI B R R4 10 o S e 1
5. HZEAVEAE, AEEP PR .
6. SEMNEISKQERE, A,
7.  RUBIEEFIUSBIKEh#: b1
Kl 4-33 USBHY Y : RS 5 B AT B[R] 2 X
Differential Data Intersection
Line
w P
Vss H H
D€ PHE
tr t,
% 4-55 USB 4= 1 S 451
%5 ¥ &4 gma” | mxem® | s
tr T[] @ CL < 50pF 4 20 ns
tr N B[R] @ CL < 50pF 4 20 ns
trm T B[R] TS tr/ tr 90 110 %
Vers HHE S X E® - 1.3 2.0 Y
1. HETHRIUE, AEAFE PR
2. MEKIEESMNI0%E0%. FLFEAEE, S HUSBMILETE(2.0/R).
3. USB_PD (D+) Ml USB_DM (D-) L ATEEAMNEL R RHAES; TR EESERARKDRETF. SEEEHRAN

IR FER
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* 4-56 USBHSEL i H1 <4 P

iincg ¥ s BME | BEUE | BOKME | BAL
Voo @ USB TLiEHE - 3 - 3.6 \Y/
LS/FS FUNCTIONALITY
VoIFs ZEOT N R U (FSILS) - 0.2
VcMmFs ZE 5y G I (FS/LS) fFE Vo JuH 0.8 - 25
HARTO T vy B B UG P HL R (FS/LS) - - - 0.8
\%
ViHse HLuity FEE U vy HL T S (FS/LS) - 2.0
VoLrs A A HLSFA(FS/LS) RLof 1.5kQ to 3.6V - - 0.3
it P —
Vorrs FrAS T = FSF(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 FaE RIS - 45 - Q
HS FUNCTIONALITY
DIHS ZE 5N R (HS) - 0.1 - - \Y;
Vems 7257 LB (HS) - -50 - 500
A S (1)
L v HS Akl : 100 : 150
VHsDSC HS W7 IT B (G - 525 - 625 mvV
n Vorrs A T HH R 45Q SR -10 - 10
i P —— N
VOHHs ek v FE P H LR 45Q 1k 360 400 440
1. HEHHRE, A2 R IR,
# 4-57 USBBhA&HFE®
i B %1 B/ME HAUfE BXME LA
Trr L FHET I (FS/LS) CL=50pF 4 20 ns
THsR Z45r LTI A (HS) 500 ps
Trr T B[R] (FS/LS) CL =50 pF 4 20 ns
THsF ZE457 N BB IR] (HS) 500 ps
VeRs A Y LR RS SUHLIE (FSILS) 13 2 %

1 HBHRIE, AEAF .

4.3.22 BRI (CAN)E: D4Rtk
A A NG T RE 5] BI(CAN_TXFICAN_RX) IR MEVERS, 15 W.554.3.12711 .
4.3.23SDIOE: O §%tE
BRAERE U, 3R 4-58%1 H (IS EURAE BT « fecLiod MR FIVop it L LR FF & 3K 4-4 - 2153,
A NS T RE S I(D[7:0]. CMD. CK)MIHFMEVERS, 2 W554.3.127,
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BRI
Kl 4-34 SDIOTR; # B 3,
tf —Ha— »F t,
/N
:ZI;:é>k
tw(ckH) /:\L:_j ek
CK
wé <«top
D,CMD
(Output)
tisu=—1 tiH
D,CMD
(Input)
Al 4-35 SDER B
ck —
<+— fow <— lonp
D,CMD
(Output) W////
% 4-58 SD/IMMCH: 145k
kel S8 E-Yis ®/ME B AL
fop AL Fan A =T R B b A CL < 30pF 0 50 MHz
twewky | IPERMRESA], fer = 48MHZ CL < 30pF 8.5 -
twekny | BB EIIE], fep = 48MHZ CL < 30pF 6 - s
tr B b T [A) 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
MMCHISDEEE AR FCMD, Dij (BB CK)
tov i B A RUE ) CL < 30pF - 6 ns
ton v tH DR BRI [R) CL < 30pF 0 -
SDERIMEER FCMD. DH#iHi (BB CK)
tovp i A RUCBR AR ] CL <30pF - 7 ns
torp i th PR R BRI (] CL < 30pF 0.5 -

1. 2 J.SDIO_CLKCR, SDINf4tfZlZiEas, fHICKEH .

4324 120 RBFHHAR(ADC) S H
B AR, & 4-59MIBHURMER I G 4-AIIA M IIPRBEEIE . fuo I MV ppafft L KU LS 51,

VLR

FERTEFFA L RS BAT— KA o
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BRI
#* 4-59 ADCHE
5 SH - Jix B/ME HAE BAME L:¥vA
Vbpa fILEE - 1.8 - 3.6 V
Vrer+ | IEZEHE - 1.8 - Voba \Y/
faoc | ADC Mo - - - 80 MHz
_ VDDA > 2.4V - - 4.7 Msps
f SRR 2 O)
) AR 1.8V < VDDA < 2.4V - - 4
0(Vssa 5K
VAIN e SO @) - Vrer- & - V/REF+ \Y
FlJHh)
2.4~3.3V - - 300
R K5 H B ohm
ADC ﬂ(*ﬂéﬂ:a’i EEIE 18~24V _ _ 480
Croe | WHRIERIRF ] ] 5 ] oF
o
sNDR | Singal noise - - 65 - dBFS
distortion ration
Teal T2 VRIS (] - 82 1/fapc
fapc = 80 MHz(HLi# i &) 0.0563 - 7.52
ts us
SRAFI [A] fapc = 80 MHz(18:% Ei#) 0.0938 - 7.52
PRI IE (fanc = 80 MHZ) 45 - 601.5
Ts . 1/fapc
1238 H 1 (fanc = 80 MHZ) 75 - 601.5
tstaB b HR A ] - 0 0 20 us
RPN ] (B o NP,
t @ RGN - 14~614(KFE ts + B 5iEIT 125 1/f
CONV/ ST RERT ) CRAf ts + BEIT ) ADC
1. HBEHRIE, AEA RN,
2. KIEAFERE L, Veer 1] LE N IER S Vooa, Vrer- AT LILE R R Vssao
3. CRFER TR FEE R AB A PIRING ¢, e KA BHPTRINFIRAE I (8] FR6] B ¢ R BAk ILER 4-60.
# 4-60 ADCHKALF )@
B/NREERE (ns)
Vdda=2.4V to 3.6V, Vddd=1.1 V, Vdda=1.8V to 2.4V, Vddd=1.1 V,
SyERR 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
-bi
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
-bi
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-bit 0.14 33.0 50.0 52.0 71.0
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e e e -

y

// IIIIII:

/ |
/ 4093 4094 4095 4096

Y

VpbA

ET

Eo

Ec

Ep

EL

BEREAK
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
0.6 410 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 .
#* 4-61 ADCHSJZ — AR AP 2% A D@ @)
e B TR wAE | grp® | B

ET LA IRE froLk = 240 MHz, fapc =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 M2
EL BUM b éJi??\%ADC&{EZEJﬁTTE'J ) 3
REF+— VDDA

1. ADCHHEFAE EEME R EEL T N HRHE S TH ) .

2. ADCHELRFENHBRIIR R 7 EEE LA RS S B EA S A B, BV B2 R85 — A
RSN 51 I IEFEREAT (WAL RS B2 o« R UHE PT RS A8 S Al N IR AR AE RSO S I B, (SIS 32 1)) B9 —AN H 4
R

3. WUTERMENBR, BT 5421 h 4 i e 2 P, 3R IHADCHE

4. HEEEVEERIE, AEAE A,

4-36 ADCH ¥ 5k
(- ! Al le of tual ADC
) [1LSBoen = Yz or Vooa oecmuaty ] (1) An example of an acu
4095 — e (2) Ideal conversion curve
®3) The actual conversion endpoint
4094 —| line
4093 — Synthesis error: the maximum

deviation between the actual
conversion curve and the ideal
conversion line

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

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

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

Integral linear error: the maximum
deviation between the actual
conversion curve and the terminal line
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EREIAK
K 4-37 1§ F ADCHL Y 132 45 K]
VDD
VT
0.6V Sample and hold ADC
converter
1
Ram AINX Ranc®
. - . | 12 bit

converter]

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

IH

= Parasitic
capacitance

1.  A*XRain. RaocHICapcHIZfE, ZILE 4-59.

2. CparasiticZ7nPCB( 5 1R MPCBA & i i A 2%) 5 1R % _E 13528 - (KL TpF) - 5K i Cparasitic BUE 4 PR R #E e G B
U ) S pyd A2 9N apc .

4.3.25 12fuBiREEHAR(DAC) RS H
B ARSI, % 4-62 OB HURMEAITE O 4-0 OSKPEIRORSEELRE frcu LT Voo ot HL R U LA 51,

# 4-62 DAC 1MSPSHi1t:

5 K & B/AME | BRUE | BoKME | B4
Vopa RO L F FL R DAC ¥t A7 kM, Hh A& | 2.4 - 3.6
VReF+ ESFE Ik DAC ¥ ok, i NiEs: | 2.4 - VDDA | V
VREF- 5% H - VSSA
. . DAC fi th £z R F) VSSA 5
R AR ing:agit H kQ
L 7 PR FT TR () Sk 9T “5:5] VDDA -
Ro i AT DAC % Hi 22 1 9% 14 103 12.3 157 | kQ
CL IR - - - 50 pF
. VREF+ -
b it g P AR T I 0.2 - \Y;
DAC—iUT | DAC_OUT #it i " 0.2
it R rh A o A 0 - VREF+
| TEFIEB (R ) DAC Bt - - 180 230 | pA
ep Y4 #E(Vooo+Vopa+VRer+) i, . 400 610 iy
BB A (4R 12 A RS | DAC Zrt#s4TJF CL < 50 pF,RL > 5 i 3 a1
tsetrunG | AER/IME R AR N K AH, kQ us
DAC_OUT ik Z| FL 4B i+ LSB) DAC £z % M4 - 2.1 2.6
AR PR 785 mite JR P B 1) (AR i DAC Z'4:17JF, CL<50pF,RL>5 i 4 7
twAKEUP DAC %] DAC_OUT iAFH&{E 1 kQ us
+ LSB) DAC Zi#s K], CL<10pF - 2 4
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BRI
i[: 3 == iS A7,
PSRR {'\EE?@ EL(AHXT T Vop33A)(##4S | DAC 2883777, CL <50 pF,RL>5 ) -85 30 dB
Hinl ) kQ
WiIKIESE N\DACX_DATOH 7%
Z I8 (/NI ], PARE S AR
15 N1k BT IER Y CL < 50 pF, RL > 5 kQ 1 i i
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 Is\:lelgdle code offset for 1 trim code VREF+ =36V i i 1500 Y
T, mAHE i
Wt BT 0x800 280 | 40
Iobapac) | DAC consumption from VDDA o %ﬁ%@bjﬁfgﬂiﬂﬁ - 450 | 670 | pA
MHZMER | LRk, WA i i 0.25
il 0x800 '
TnE, mAPE i
Wt BT 0x800 180 | 240
Ibbv(DAC) DAC consumption from VREF+ o %ﬁl%@bxﬁg‘éﬂiﬁﬁ - 320 400 pA
WK | Lk, WATE i
] 0x800 155 200
24 S LA av AENES
BNL jga% PRI (2 N SARHD 8] ) i 5 ) 2 | LsB
LR AR B (FEACHD § I & i Bl
INL 5 QRS 0 FI4CHD 4095 2 [A] HIZEL - -6 - +6 | LSB
8] 9 s 22)
K ST VREF+ =3.6V -16 - +8
1525 (e S % CL <50
ks g)@ PRI 0xG00 I L AL pzTI;L ko | VREF+=L8v 20 | - | +20 |LsB
W 2B oG ] ,CL < 50 pF,i% A RL -8 - +6
WaiRE |WRIRE - - +0.5 - %
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