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BEREAR

N32G4FRxC/xE BIEF M

N32G4FRARFIKA 32 bit ARM Cortex-M4AFEZ , | & THEEM144MHz , XIRFEFRERADSPES |
£ ZiA512KB INEFMFlash, AIATREEHEYES , 144KB SRAM , 2x12bit 5Msps ADC ,
2x1Msps 12bit DAC , XFZiA18EEHB AN B ZE , EHZHKU(S)ART, 12C, SPI, QSPI, USB.
SDIO, CANEEED , ANERZFMMODVP)ED , THETRNESEBAR K FAREYBE , RE
BIEEEEFES ¥

XERHE

® Ni%CPU
— 32 fZ ARM Cortex-M4 Wi%+ FPU, FAJ& HIREAEIEFRIZAE S, SCHF DSP $5-4H MPU
— W& BKB 484 Cache Z24%, SCHF Flash M AITTHATRET 0 554y
— feE B 144MHz, 180DMIPS
o (ififdt
— @A 512K Byte Jy W9 Flash, SCREINZEAEGE. 4F XL R BARIRY", SCRAEMF ECC AR5, 10 JT 3%
HIRHEL 10 FHAR R
— 144K Byte A P4 SRAM (1% 16KByte Retention RAM) , S RRAE{:ZF(HEL
® (LINFERE
— STANDBY #%3(: 2 uA, 84 N AEoe(REr, A 10 {f#FF, W% RTC Run, 16KByte Retention
SRAM R¥F, SCHF VBAT AT AL, 100uS R ik g
— STOP2 f&3%: 5uA, RTC Run, 16KByte Retention SRAM {#Ff, CPU Z7Z#sf#¥F, Frfy 10 f#FF, 40uS
PR o R
— Stop0 f&30: 90uA, RTC Run, FF SRAM R4, FrfA 10 fR#E, 20uS P ni i
o Iiffh
— HSE: 4MHz"32MHz 44 i3k it ik
— LSE: 32. 768KHz 45 & 44
— HST: P#FwHE RC 0SC 8MHz
— LSI: PY#%iE RC 0SC 40KHz
— WEmE PLL
— SCRF 1 BRI Bh Y, PTECE RGHEP. HSE. HSI B PLL J5 4 5t
o i
— SCRE B/ /SRS R AL
— SRR AR A L R AN e B AT
— XFEITMEA
® I RSCRF 65 MR SRR I DIRERT GPIOs, i KEHAL I 50MHz, K2 GPI0s SCHF 5V i .
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® EfEH:N
— TN UGS)ART #:H, fmi® ik 4.5 Mbps, Hr 3 AN USART #2110 (3C#F 1xIS07816, 1xIrDA,
LIN) , 4/ UART M
— 34 SPI &M, HEEIA 36 MHz, Frt 2 ANSHF 128
— 1ANQSPI #M, #HFFEIXL 144 Mbps
— 44120 #EH, HEEENS 1 Mz, FEMBETTEC, MBS SCREXSUH b w3
— 14N USB2.0 Full speed Device ¥
— 2N CAN 2. 0B sz
— 1/~ SDIO$2M1, SCHF SD/MMC/eMMC A% K
— XPMC C(AJZS 742l a%) B2, A9 J@ SRAM, PSRAM, NOR/NAND Flash f7fif#%, TFT LCD &R
— 1A4NDVP (Digital Video Port)
o B
— 2> 12bit SMsps & ADC, AR N 12/10/8/6bit iz, 6bit Az FRFEZREIL Msps, Zik 16
AR B NGB, SCREZE A
— £k 18 i A AU B, SCRMRTIARIRAS T i
— 24> 12bit DAC, FAEZ IMsps
— LRFAMBHININL S B R
— FrA BN D SR 1,873, 6V AL R LA
® 2 /NiiH DMA FEAS, ARAMPEIAE SCRE 8 @I, EiE R &2 B kAT = R
®  RTC SIS, SCREEFETED, MehFer, o ig, SCRe A R e vk
® EMII
— 2 > 16bit mZER TR, SCREMATEIR . M L. PWM % DL OB b NS5 D RE, B %
HIREEE 6. 9nS; BEANERFARA 4 MMSLHYIEIE, Hrb 3 ANEIE SRR 6 8% TN PWM i
— 44> 16bit MAIER TR, A EREE 4 ANSOT G, SR ISR/ B/ P
— 27/ 16bit el i oH 2 At
— 1x 24bit SysTick
— 1x 7bit & I&1H0 (WWDG)
— 1x 12bit JUSZET 1M ( ITWDG)
® ZifiJi
— S SWD/JTAG 7828 ik 1
— % FF UART. USB Bootloader
® AR
— 9B S SAE Ins 5 |
— S7FFAES. DES. SHA, SM1. SM3. SM4. SM7, MD5 %y

2 RE AR % AR 2 7 Nations Technologies Inc.
ik RUTEUKSHIEIEERRI09SERERKE
BB1E: +86-755-86309900 {£H: +86-755-86169100
#B48: info@nationz.com.cn Ef4R: 518057



NQtion V:« www.nationstech.com

EREA

— Flash fefighnss, ZH 75 XEE QMDD
— TRNG HFEHLEUK L 2%
— CRC16/32 185
— XFFERY (WRP) , ZFFERYT (RDP) 254% (LO/L1/L2)
— XFFRERY), FEFPNE N, Zai
— SCHEIT BRI, B4R
® 96 fi UID J 128 {7 UCID
® T{EFKMt
— TAEHJEJERE: 1.8V73.6V
— TAEREJERE: -40°C~105C
— BSD: +4KV (HBM A7) , +1KV (CDM A7)
L ISR
— QFN32 (4mm x 4mm)
—  QFN40 (5mm x 5mm)
— LQFP64 (10mm x 10mm)
— LQFP80 (12mm x 12mm)

o (IS

EYl 5
N32G4FRxC | N32G4FRKCQ7,N32G4FRHCQ7

N32G4FRKEQ7,N32G4FRHEQ7
N32G4FRREL7,N32G4FRMELY

N32G4FRxE
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ERRA
H3x
T 111117 xR 6
) S > /11| PP 7
R /U 7
B )< 11 9
2l I A e 9
R <2 2 9
2. 2.1 BRA T . e e e 10
2,22 JRATCSRAM. . . oo e e e e e e e e e 10
2.2.3 BEHGEICHBEFZEWNVIC) ... 11
2.3 AN/ IR (BXTL) ottt e e e e e e e 11
DA B R 11
S R = 1 K v 12
2 B B T 12
2T A R R Tl o 13
0 8 E R R o 13
e I 1% = 1 - VA A A 13
2,10 EHBIEMEBAEELUDMA) .. e 14
2011 BT (RTC) e e e e e e e 14
P B = (= 1 = A 1 [ 14
2,121  FELTEWTBE-TIMEFITINT . . . oo o e e e e e e e e e e e e e e e 15
2.12.2  HHHERTZEETINK) . ..o e e e e e e e e e e e 15
2.12.3  EREEIERTAE(TIMIFITING) . . . oo e e e e e e e 15
2.12.4  BHWEETTEE(SYSTICk) . oo e e e 16
2.12.5  HITHERIZEDG) .. .. e e e 17
R N O = ¥ - I R 17
214 AR/ FHBURZE (USART) .« .o e e e 18
2 1B BTN I (SPL) .o e e e e e 20
216 AT I (10 o 21
21T PURAMAETT (QSPI) .ot e e e e e 21
218 BABTHINK I (SDIO) .o 22
219 FBAEMEEEHIERIEIT (XEMO) .« e e e 22
2.20  FEFIBEXIBIILR (CAN) oottt e e 23
221 BT (USB) . . e e e 24
2.22  EFBINETHEE T (GPI0) oo 24
2,23 BEIL/BUPEEHRIE (ADC) e 25
2,24 KU REIUEEHRIE (DAC) e 26
2 2D B R (TS ettt e 27
2,26 FUFRUITIE LT (DVP) © oot e e e e e e 27
2,27 FEAL R IEIEH (TSC) ettt e e e e 27
2.28  JEIRTURIIETIEEETE (CRC) ottt e e e e e e e e e 27
2.29  BEEREAEMIETIEE (SAC) .« oot e e 28
230 ME—BERITETNG (UID) .« oottt e e e e e e e e 28
231 AT TTAGT IR T (SWI-DP) ottt e e e e 28
N el -5 29
3ol B R 29
31T QFN32. o 29
312 QFNAD. .. 30
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30103 LQFPEL. ..o e 31
3L d LQEPSO . . ..o e 32
3.2 B E I oo 33
B A o ottt e 40
AL I R 40
411 BBIPFIRAEME . . e 40
1.2 BB . . o e e 40
41,3 HZHHIZE .. 40
1o d Y 10
D15 FIAMIE . o o 40
4 . 6 11
417 HTTEFENG . ... 42
4.2 AR R R EI EE « 42
O T B (=5 < (A 43
431 BHTIEFLE . 43
4.3.2 FHFIBHITEI TIERLE e e e 43
4.3.3 HRE RIS GIIIELE 43
434 HEIIZBZERIE o 44
435 EHHIIIRPE 44
436 BFEBITEISIIELE 47
487 HEBHTERIRIFHE . o 51
438 PLLEFFE . e 52
439 FLASHIFREBRFFIE © o e e e e e e e e 52
4310 XEMCEFIE. . o o e e e e e e 53
43 T1  EMCEFE. . o o e 58
4312 ZEXPRAME (HTHEIE) . . . 59
4313 L/OGFITEFFE. e e 59
2314 NRSTEIJIFFE. . . o o e e e e e 62
4315 TIMGERTBFFIE . o e e e e 63
4316 I2CEEITHFHE. oo 63
4317 SPL/IZSEEITEFIE . o o e e e e e e e e e 64
4318 QSPIFFEE. . o e 69
4319 SD/SDIOFEPIBELTFFIE . . e e e e 70
4320 USBIFIE. o oo 72
4.3.21  BHIBIGIINLE (CAN) BELTFEFE . . . o o e e 73
4322  12f0FEMAEIELADC) I TZH . oo oo e e 73
4.3.23  12fTHPEFREE DAC) I TZHU . . oo 75
4.3.24  FFEHIGHIT DVP) BELTFFIE . o o e e e e e e e e 76
4.3.25  JBIELCIREE(TS)FFIE . 77
E 2 5 2y PP 78
B L QEN S et 78
o2 QENAD e 78
Bo3  LQEPOA . oo 79
Do LQEPBO . v e e et e e e e 80
- <A 81
=21 - R 82
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2 LI NB2G AR B T T I B oottt ettt ettt et ettt ettt ettt e et e ettt ettt ettt ettt ettt en ettt 7
BB 2oL B I B T T B I oottt ettt ettt ettt ettt e ettt n e 14
ZZ 3L B THIIE oottt ettt ettt ettt et n et en et en et en et 33
ZZ B2 XEIMC ] JHITE S oottt et ettt et e e et et e e et et et et et e et et et e ettt ee e n e 39
BB - B R T oottt ettt et ettt ettt e ettt en e 42
BB - B T oottt ettt ettt ettt ettt n ettt et 42
B R - OSSO T TR ETSO O U RR T R OPRT 43
R == B (5 < OSSO 43
e A I T LI 0 T 25 oottt ettt ettt ettt ettt e et ettt et n et r st n et eees 43
o A6 PUR T 2 T oottt ettt ettt et et ettt et et eta et en e r s 44
ZE AT PUBIIB LR oottt ettt ee e et et e sttt e st ee et e et et e et et et e et et e st eRae st er et et r et e e eneees 44
£ 4-8 BATH T B K FLTHFE, B AR ERARAG A DI TN AE HIBAT oot 45
£ 4-9 B TR IR K TLHEAE, HAR A IACID A EERAMAFIZIT ot 45
% 4-10 MEIRFER NIRRT FE, A IE AT EEFLASHELRAMIT oot 46
411 PN T I T I R HE T T EE oottt ee ettt et ee et eeen e s e en e e eneees 46
F 4-12 BT RS B AT RE, R AL FRAREE M P FLASHA IE AT covrcveieceire s 47
K 4-13 HEARAICF A8 B RV FE, R AL FRARES M P FLASHERRAM A B AT oo 47
BB AL B I ] I B oottt ettt et e e Ra ettt e sttt ettt ettt ettt ettt n et 47
BB A1 B A I B oottt ettt et ee ettt ea ettt ettt ettt n ettt ettt en et 48
2 4-16 HSE A~32MHZIR I B A TEDD oottt er ettt et et et ettt et et et ettt ee et et et et et e e eneeas 49
F 417 LSEYR Y A ME(FLSETB2.76BKHZ)W) ...ttt 50
B A8 H SR TG A IE D@ oottt ee ettt ettt e ettt et ettt ettt ettt ettt ettt ettt er et 51
B A-10 LSIHRE T Zo I PE D oottt bttt ettt ettt e ettt ettt n ettt ettt en et 51
C I R (38 =y R W< 8 1PN 52
R A-2L PLLIFTE oottt a ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt et et ettt en e 52
S A R e L TP 52
e B B AR e e g S 1L TP 53
L 4-24 B AT FHIIPSRAM/NORIEZIENEIT FEW® oottt ettt ettt en e 54
£ 4-25 B R T FHIIPSRAM/NORB HEAEIT FEW® oottt ettt ettt ettt en e 55
2 4-26 NAND A ETE B JE B I AT PE D oottt ettt ee et e ettt en et ee et er s e en e eneeas 57
B A 2T EMSEENE oottt ettt ettt ettt ettt ettt ettt ettt et n et en ettt en et 58
G A28 EMIBETE < oottt ettt ettt ettt ettt ettt ettt ettt n et et er et en et 59
G A2 ESDAART IR AR oot eeeee et e et ee ettt e e e st e s e ettt e et ettt ettt ettt e ettt en et r et en et eren et en et 59
2 8230 BB UTBUB T oottt ettt ettt ettt et ettt et et ettt e et en e 59
B A3 OB S T ettt ettt ettt ettt ettt ettt et en et 59
B A3 T L R TE oottt ettt ettt ettt ettt ettt en ettt en et 60
B A-33 BN ST TIFTED oottt ettt ettt et ettt et e et ettt e ettt et e ettt ettt r et e r et r e eneees 61
2B A-Bh INRST G T oottt ettt ettt et et e ettt e et es et s et e e et ettt e s e et et e s et ee e e et es e s et es e s e s et ee s et eneees 62
ZE A-BE TIMXOIEIE oottt ettt ettt et ettt ettt e ettt e ettt ettt e ettt ettt n et e et et en et 63
B B30 LR LML oottt ettt ettt ettt ettt ettt ettt er et 63
ZE A-BT SPILEETED oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt en et 64
G B3B8 SPI2EETED ettt ettt ettt ettt ettt ettt ettt ettt en et 65
T2 2B 1S TED oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt e ettt eaeeer e 67
2 4-40 QSPITESDRIFIIR T IRIFTE oottt ettt ee et n et en et en e 69
e 4-41 QSPIZEDDREEIS T I FNE .ottt sttt ettt 70
B -2 SD MM CEE T oottt ettt ettt e s ettt s et a et et et et ettt et et et et et e et et et et et ee e eeeeas 71
2 A-ABUSB E BT THL vttt ettt ettt ettt e et et et et ettt e et e e et et et s e ettt et et et ettt e ettt ettt e ettt ettt eeeens 72
BB BB USB T T TE oottt ettt et ettt ettt ettt ettt ettt ettt ettt n ettt e et et en et 72
S L U= v R = L TP 72
FE BB ADCHTFNE .ottt ettt ettt ettt er ettt et 73
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o 4-47 ADCHEE — TR PR ITTIRERZEED@ oottt ettt ettt ettt ettt ettt ee et s et en e et ereens 73
ZE A BB DACHTTE oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt et en et 75
B A8 DV P B D B A e oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt 76
BB B0 T A B e oottt ettt ettt ettt ettt ettt ettt en et 77
4/85

R AR 25 FR 2 7 Nations Technologies Inc.
ik FYHELURSHIEEERRIISEREAKE

1% +86-755-86309900 {£H: +86-755-86169100

#i44: info@nationz.com.cn ER4m: 518057



NQtion v:“ www.nationstech.com

ERRA
B %
B -1 NB2GAFR ZRFUAE ] oottt ettt ettt ettt ettt e st et ettt ettt etee e e s e e e et et e et e et en e et et e et eneees 6
B 1-2 NB2GAFR R H T B E R BEITI oottt ettt et e e et et en e e e e et et et ee e s e enaes 7
Rl 2-1 FF A BRI Bl oottt ettt ettt ettt ettt ettt ettt et e et et ee e 10
BEL 222 IR <ottt ettt ettt ettt et et et e et e ettt ee e e et et et e n e 12
] 3-1 N32GAFR B FIQFNSB2 T I I I 1ottt sttt sttt n et en s ne s nenens 29
] 3-2 N32GAFR B FIQFNAO T I 1N 1ottt es sttt sttt en s s nenens 30
] 3-3 N32GAFR B FILQFPBAG] JHIZI AT coovvveeveeeeeieeeee ettt es et sttt sttt snestn s enens 31
] 3-4 N32GAFR R FILQFPSO G HHIZI AT cvovvoveeveeseeteeeeeteee sttt eses sttt sttt snineenins 32
O R B < = TP TSSO 40
BEL 42 G TN <ottt e et e et e et ettt ettt et e et en e et n ettt en et en e en e 41
BEl -3 B T 2R oottt ettt et ettt et ettt Attt e e et et e n e eneeas 41
Bl A B T B T R T 22 oottt ettt ettt ettt ettt ettt eR ettt Rttt et eeen e 42
B A-5 AP i B I B TET S TS TT ] oottt ettt e et st s ettt ee et s tae et e et e en e eneer e eniees 48
B 46 AP B I B TEISE TS TT ] oottt ettt n et e ettt e ettt s e et e et eeen et neee et en e en s 49
B 4-7 A R SMH ZE A BT TR I R oottt ettt ettt e e et ee et e ettt ee e et es et et et e e e e et et et et eeneeneeeneens 50
] 4-8 A1 FH32.768KH EBAZ R BLIE I FH ..ottt ettt et en et n et n et ee et 51
K] 4-9 545 22 5 FHPSRAMINORIZEETETE T oottt ettt ettt et ettt ettt n et n et en e 53
K 4-10 545 B8 FHPSRAM/NOR B IEAVEVETE ..ottt ettt ettt 54
] 4-11 NAN DI o T E T TE oottt ettt e ettt e ettt et ettt e et e et et ettt et e s e ea et et et e ees e 56
] 4-12 NAN DI 28 VRV T oottt ettt s ettt sttt ettt ettt e et et ettt et e et et et e eeeseneeeeseee 56
K] 4-13 NAND# il 28 2E 0 A7 28 T IR VEIE T oottt ettt ettt ettt ettt ettt n et 57
K] 4-14 NAND#E ) 28 20 0 ARG 2 T I S R VEIE T oottt ettt ettt ettt r et n et e 57
] A-15 B8 NI ST TP TE S oot ettt ettt e et et s ettt ettt e et e et et ettt et n ettt 62
A-18 T R N R S T G I oottt et ettt es ettt e et et et et ettt e e e et et et ettt e et e e et ettt ettt ee et 62
4-17 1C R R AT I T MU ER FELEE W) ittt ettt ettt et et et et et e s e e e e et et et et et eses e et e e e et et ne et aeens 64
4-18 SPIBTJF B — MIBEZRICPHASO ..ottt ettt e et e e s e et en e e e en e e e eeeeeee e e et eneaseeeeneaes 66
4-19 SPIBTJFE B — MIBEZRFICPHASLD Lottt eee et s et et e e s et en e e e e et e e s e ene s eeeneees 66
A-20 SPIIT FE B — B ) oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt 67
4-21 12S BT 5 BRI D Lo 68
P 4-22 12S A ZUIS 7 B KT T W 1ottt 69
B 4-23 QSPITESDRIFEZL T HIET T wovviivecviereveeee ettt sttt sttt 69
P 4-24 QSPIZEDDRIFEIL T IIIT T c.ocvveeeceese ettt sttt sttt an s sensnans 70
B 4-25 SDIO TR TE A TX oottt ettt ettt et e et ettt et et e et et e et et e e et e e et en et eten et 71
BE] 4226 SDERTABE TR oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt e et en ettt en et 71
B 4-27 USBIF: BUEASE 5 E TR T BRI THITE S oot eeeeee ettt e ettt en s eneens 72
BE] 4-28 AD CHE FEEE <ottt ettt ettt ettt ettt et ettt ettt ettt ettt ettt ettt r et n ettt en et eniens 74
] 4-29 8 B ADCHLI [RITEFZE .ottt ettt ettt et e e e et et ettt et e s ettt e et en et en e 74
] 4-30 A E E S R 22 FL B 22 H 2R I oottt ettt ettt ettt ettt ettt e et r ettt en et iees 75
BE] -3 DV P LT IR oottt ettt et et ettt s et et ettt e e et et et ettt eeees et et et et e et et et et enen e 76
B BT QFNB2H] R FR S ettt ettt 78
PE 52 QFNAOETZE TS oottt a ettt 78
PE 5-3 LQFPBAET L FUSE Lottt 79
Bd LQFPBOE 2 XS] oottt ettt sttt ettt ettt 80
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1 =@mEN

N32GAFR £ 7 fcdz il 2% 77 i % FH = M B2 3267 ARM Cortex™-MAF P %, SERIF SSEH 570 (FPU) AU 5
S (DSP) , HHFIFATIHEIES . fm LAEEA144MHz, £ TAS512KB N A7 it Flash - S % F
IXER, B K144KB SRAM, HAEIIXFMCH: 4 FLASHAISRAM. W& — AN EEHAHBAEZ, —
MR AN Bh s 2 APB S 2, % SCHFE5 MBI I/0, IRt E Mt Re I O, B2 1240
5Msps ADC, #x% ¥ 164N sh ki NiBiE . 24N 1Msps 12/DAC, [RIFHEEZ Rl Ea 0, g/i74
U(S)ART. 4/°12C. 31°SPI. 2/M2S. 1/1MQSPI. 1/1MUSB 2.0%: %%+ 241~CAN 2.0Bi#{E#: 1. 1/"SDIO#: [,
LK — AN iz 0 (DVP) , N E B EIEMEEINES 2, L2 P EER K B % SRR i .

N32G4FR 417 i il g TAE T-40 CE+105THIREEVu ], B E1.8VEI6V, 4t ZMIhFEs 4t H
PR, FFAARIIFEN M ER . Z RV i a3 48 2= 128 I 16 Fh A [F] 5 25 T 20, RIS AN [F] 1 2%
e, s r o B B AR AR A

XL I CIC B e REAC BEAS ARTIAERFE,  fEFSN32GAFR R ez il af F G & TR S 1
LU FREUTIEE . RS BIHLAE LIRS B U

B 11450 TR R R

1-1 N32G4FRAFIHEE

BN

— 1 e
R-SRAM SRAM

16 KB 128 KB ARM Cortex-M4
144 MHz

AHB-Lite

“ S

Security
BEEE
b= IEE

USART
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1.1 SBRAN

K 1-2 N32G4FR & 4111 TR AR AL{E B R

/f_\\_ﬁl |B|£‘E
N: Nations Technology 38 fr s
7. -40~+105° C
P E L oo
32 = 32bit
HE
=Rk L. LQFP
G = General purpose
Flash&&
MCUPIE: C = 256KB Flash
4 = ARM Cortex-M4 E = 512KB Flash
- SR
EmA K= 328
FR - ?Eléj{l/q%l‘l H — 40Hi|]
{Fingerprint Recognition R= 64§
M= SOBP
1.2 ®af—%
# 1-1 N32G4AFR & 41| % Y5 fic &
Pryiiig=s N32G4FRKC/E N32G4FRHC/E N32G4FRRE N32G4FRME
Flash% & (KB) 256 512 256 512 512 512
SRAMZ &
144 144 144 144 144 144
(KB)
CPU#I# ARM Cortex-M4 @144MHz,180DMIPS
LA 1.8~3.6V/-40~105°C
. Yes(Only LCD
WA R O No No No Mode)
B 4
TE I 2% =R 2
FEAR 2
SPI 2 3
12S 1 2
QSPI 1
12C 3 4
JEH
USART 1 2 3
BN
UART 3 4
UsB 1
CAN 1 2
SDIO NO | 1
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ERRAK
| DVP No 1
GPIO 24 32 51 65
DMA 2
l\(l:uhrgsg(rﬂ(;f 16Channel
12bit ADC 2 2 2 )
Number of channels 7Channel 11Channel 16Channel 16Channel
12bit DAC 2
Number of channels 2Channel
TSC(Channel) 2 | 5 | 16 | 18
R DES/3DES. AES. SHA1/SHA224/SHA256. SM1. SM3. SM4. SM7. MD5.
CRC16/CRC32. TRNG
ZALRY BRER (RDP/WRP) | TEfEME . 4 X R LA H3)
EE ] QFN32 | QFN40 | LQFP64 | LQFP80

1. SPI2FISPI3$% N e R y% Hh7E SP IS A28 3 Aiidst =[] ) 4t .
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BRI
2 TheefiAr
2.1 BB

N32GAFR R FIER T B3 — L ARARM Cortex™-MAFALFESL,  7F Cortex™-M3 Py A% (1 37l 5k T i85
BE1. BN T S Is AT L (FPU)  DSPRIFEAT IR 4RSS, 4L 1.25DMIPS/MHzA S ERE . [RIES
HE S 5 AR RE /7 5 Cortex-M £ 41 A H 8% R IOAE, (R ASHN 5 T4 OO s 414, FH DA 2 7 245 il
G SR AR ES THERANN .

ARM Cortex™-M4F 3207 % fiij 15 2 S AL HE 25 B 0 5 RIS &%, 38 5 K FH 847 A L64 A5 14 I A7 2% 2 [R] Y
Al R IEARMMN 1) E kg o

VE: Cortex™-M4F[A] | 3% %5 Cortex-M3{X L

2.2 Ffkes

N32G4FR R 5 23 B SR N U2 [N AF (Flash) f7fifas . ik AIUSRAM, T 2-1 0 fE il 2 i it 14 .
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B 2-1 FFfifids i ]
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O0XE010_0000 ~ OXFFFF_FFFF

OXEQOF_F000 - OXEQOF_FFFF
O0XE004_2000 - OXEOOF_EFFF
0xE004_1000 - OXE004_1FFF
0xE004_0000 - OXE004_OFFF

0xEQ00_FO00 - OXEQ03_FFFF
0xE000_E000 - OxE000_EFFF
0xE000_3000 - 0xEO00_DFFF
0xE000_2000 - OXEO00_2FFF
0xE000_1000 - OxE000_1FFF
0xE000_0000 - OxE000_OFFF

0xC000_0000 - OXDFFF_FFFF
0xA000_1000 - OXBFFF_FFFF
0xA000_0000 - 0XAQ00_OFFF

0x9000_0000 - OX9FFF_FFFF
0x8000_0000 - OXBFFF_FFFF
0x7000_0000 - OX7FFF_FFFF
0X6C00_0000 - OXGFFF_FFFF
0x6800_0000 -~ OXGBFF_FFFF
0x6400_0000 - OX67FF_FFFF
0x6000_0000 - OX63FF_FFFF

0x4400_0000 - OXSFFF_FFFF
0x4215_0000 - Ox43FF_FFFF
0x4200_0000 - 0x4214_FFFF
0x4010_0000 - Ox41FF_FFFF
0x4002_4000 - Ox400F_FFFF
0x4000_0000 - 0x4002_9FFF

0x2400_0000 - Ox3FFF_FFFF
0x2212_0000 - 0x23FF_FFFF
0x2200_0000 - 0x2211_FFFF
0x2010_0000 - Ox21FF_FFFF
0x2002_4000 - 0x200F_FFFF
0x2002_0000 - 0x2002_3FFF
0x2000_0000 - 0x2001_FFFF

Ox1FFF_F812 - Ox1FFF_FFFF
Ox1FFF_F800 - Ox1FFF_F811
OXLFFF_4000 - OX1FFF_F7FF
Ox1FFF_0000 - Ox1FFF_3FFF
0x1002_0000 - Ox1FFE_FFFF
0x1000_0000 - 0x1001_FFFF
0x0808_0000 - OXOFFF_FFFF
0x0800_0000 - 0x0807_FFFF
0x0008_0000 - OXO7FF_FFFF
0x0000_0000 - 0x0007_FFFF

Reserved

ROM Table

External PPB

ETM

TPIU

Reserved

NVIC

Reserved

FPB

DWT

I™

XFMC Bank4 PC Card

XFMC Bank3 NAND2

XFMC Bank2 NAND1

XFMC Bank4 PC Card

XFMC Bank3 NAND2

XFMC Bank2 NAND1

XFMC Bankl NOR/PSRAM4

XFMC Bank1 NOR/PSRAM3

XFMC Bank1 NOR/PSRAM2

XFMC Bankl NOR/PSRAM1

Reserved

Reserved(bit-band Alias)

Peripheral Alias(bit-band Alias)
Reserved

Reserved(bit-band Region)

AHB/APB1/APB2(bit-band Region)

Reserved

Reserved(bit-band Alias)

SRAM Alias(bit-band Alias)

Reserved

Reserved(bit-band Region)

SRAM/Retention SRAM
(bit-band Region)

Reserved

OptionBytes

Reserved

Reserved

Aliased to SRAM

Reserved

FLASH

Reserved

Aliased to F

Vendor Specific 511MB

Private Peripheral - External 768KB

Private Peripheral - Internal 256KB

External Device 1GB

External RAM 1GB

Peripheral 0.5GB

SRAM 0.5GB

CODE 0.5GB

AHB

APB2

APB1

Reserved

Reserved

Reserved

QSPI

SAC SRAM 512B*2

SAC

Reserved

CRC

Reserved

EFC

Reserved

Reserved

Reserved

Reserved

UART7

UART6

DVP

12C4

12C3

Reserved

USART1

TIM8

SPIL

TIM1

Reserved

GPIOG

USB/CAN1 SRAM 512B

USB Register

12C2

12C1

UARTS

UART4

USART3

USART2

Reserved

SPI3/12S3

SP12/1252

TsC

IWDG

WWDG

RTC

Reserved

Reserved

Reserved

AFEC

TIM7

TIM6

TIMS

TIM4

TIM3

TIM2

0x4002_A000 - OXSFFF_FFFF
0x4002_8000 - 0x4002_9FFF
0x4002_4C00 - 0x4002_TFFF
0x4002_4800 - 0x4002_4BFF
0x4002_4400 - 0x4002_47FF
0x4002_4000 - 0x4002_43FF
0x4002_3400 - 0x4002_3FFF
0x4002_3000 - 0x4002_33FF
0x4002_2400 - 0x4002_2FFF
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_OBFF
0x4002_0400 -~ 0x4002_O7FF
0x4002_0000 - 0x4002_03FF
0x4001_8400 - 0x4001_FFFF
0x4001_8000 - 0x4001_83FF

0x4001_5800 - 0x4001_7FFF
0x4001_5400 - 0x4001_57FF
0x4001_5000 - 0x4001_53FF
0x4001_4C00 - 0x4001_4FFF
0x4001_4800 - 0x4001_4BFF
0x4001_4400 - 0x4001_47FF
0x4001_3C00 - 0x4001_43FF
0x4001_3800 - 0x4001_3BFF
0x4001_3400 - 0x4001_37FF
0x4001_3000 - 0x4001_33FF
0x4001_2C00 - 0x4001_2FFF
0x4001_2400 - 0x4001_2BFF
0x4001_2000 - 0x4001_23FF
0x4001_1C00 - 0x4001_1FFF
0x4001_1800 - 0x4001_1BFF
0x4001_1400 - 0x4001_17FF
0x4001_1000 - 0x4001_13FF
0x4001_0C00 - 0x4001_OFFF
0x4001_0800 - 0x4001_OBFF
0x4001_0400 - 0x4001_O7FF
0x4001_0000 - 0x4001_O3FF

0x4000_7800 - 0x4000_FFFF
0x4000_7400 - 0x4000_77FF
0x4000_7000 - 0x4000_73FF
0x4000_6C00 - 0x4000_6FFF
0x4000_6800 - 0x4000_6BFF
0x4000_6400 - 0x4000_67FF
0x4000_6000 - 0x4000_63FF
0x4000_5C00 - 0x4000_5FFF
0x4000_5800 - 0x4000_5BFF
0x4000_5400 - 0x4000_57FF
0x4000_5000 - 0x4000_53FF
0x4000_4C00 - 0x4000_4FFF
0x4000_4800 - 0x4000_4BFF
0x4000_4400 - 0x4000_47FF
0x4000_4000 - 0x4000_43FF
0x4000_3C00 - 0x4000_3FFF
0x4000_3800 - 0x4000_3BFF
0x4000_3400 - 0x4000_37FF
0x4000_3000 - 0x4000_33FF
0x4000_2C00 - 0x4000_2FFF
0x4000_2800 - 0x4000_2BFF
0x4000_2400 - 0x4000_27FF
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_OBFF
0x4000_0400 - 0x4000_07FF
0x4000_0000 - 0x4000_03FF

221 BMARNNELEMESR

FrEBM 256KFI512K 7 Fi ik NZUNAE (FLASH) , H TR AIEdE, TUEAK/N 2Kbyte, SCRFITE
By F5. Tk, PR, FI R

SCREFHEINE RS, S NESINE . S Ashis (BRERERFHRATIERE .

TR ARG, B2 NN R, AR 2 AR E Y8R AT HITARD .
222 BAXSRAM

Fr AR 215 144K 5 1N B SRAM, SRAMAIR-SRAM, HHR-SRAMARetention SRAM, K/NH16KF

1, TESTOP2. STANDBY/{KII#EMRE T AT LALRHF i (F 7 vl e BN SR B AR HF) o
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ERREA
223 BENMDRNPEEGERNVIC)
N EIRER R, fE0E AR 22 k864 T 5 i HH i (S 145 16 Cortex™-MAF 1 Hh 7 £8)
L6 -
SR A IINVICRE S 128 IR AE B 1 v e o7 Ak 2
Hh T N I kB RN A
ERATHINVICE: O
FOVF T i B Ak 3
A0 PR 38 (R e AR S 2 v B
SRR R R B T e
R SE BRI
> PR EIN BEKE, ToREASME ST
AR LS /IN [ o I A IR 4 1L R 1) Hh T R T

2.3 ShEBHh /BB R BIER(EXTI)

AN WA ) S S 22V R 2%, TR AR TR TR R R . AR R T 2R AR AT DA ST M T A
RFEAF (LT BT B BSGA ), RS b B B MR A A A LR T TR A SR IR ES .
EXTR] DUAS I 21 ik i 55 B /N T A SR APB2 [ 8 B B . 223865138 A 1/0 I H2 21 164 F M H 28

2.4 RERSE

AR Z PR BRI PR, RN EERCIR G #3HSI (8MHz) , PEKEREILSI (40KHZ) , M
EEEETHSE (AMHZz~32MHz) , AMPBKEE 0 (32.768KHz) , PLL.

AT P HSI Bt 138 B N BRI ICPUR B, BEJS FH P AT DL AN B U s Th RE I HSER 4 2446
B SN Bh SRR, CoRH b 3, REUK A st BIHSE, Gn AR 1 AR W, A T LSRR AR B Y AR
Wro [EIRE, 7575 ZEN AT DR B P LI B 5¢ 4 1) o A 28 (G 24— AN TR0 R A MR R 5 o R R

Z AT A T T e B AHBIIATR . =i APB(APB2) FIMIL#HAPB(APBL) X 15, . AHB ) ¢ = 5% /& 144MHz,
APB21 it mi i SE T2MHz,  APBLIT i A% N36MHz. 225 & 2-2 (1 B HE K

YV V V V V VY
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2-2 BB
FLASH_CLK
Clock Tree HSE TRNG 1M to Flash programming
Legend: - /;Ir‘e;ca;grz f—— TRNG_CLK 1M
HSE = High-speed external clock signal TRNGIMSEL
HSI = High-speed internal clock signal HSE ADC 1M
LSE = Low-speed external clock signal | Prescaler ——— ADC1/2_CLK 1M
LSI = Low-speed internal clock signal HSI
p g ADCIMSEL 11/2/-+132
USB 1 48MHz USB_CLK
Prescaler to USB interface
/1/1.5/2/3
RNGC prescaler
111213/4/-+132 RNGC_CLK
12S3CLK
12S2CLK
ADCPLL
prescaler ADC1/2_PLLCLK
11/2/+++/256 ADCL/2_HCLK ADC1/2_CLK
ADC HCLK
— prescaler ADCPLLPRES[4]
1172/-++132
FCLK
HSIRC SCLKSW
8MHz HCLK CPU
PLLMULFCT [HSI = AHB BUS
0SC_OUT [}-HsE osC svscLk | | A8 ek L8] SysTick
0sC IN 4~32MHz x17..x32 |PLLCLK| 144MHz | |11 o510 XFMC_CLK  SDIO_CLK
- MAX SAC_CLK  QSPI_CLK
HSE CRC_CLK DMAL/2_CLK
APB1
PLLHSEPRES Prescaler 36MHz MAX PCLK1 to
CLKSSEN 11/2/4/8/16 APBL1 peripherals
HSE
/128 TIM 2/3/4/5/6/7
0SC32_0ouT
- ' LSE OSC RTC CLK If(APB1 Prescaler = 1) x1 ——— TIM2/3/4/5/6/7_CLK
0SC32_IN 32.768KHz| | LSE - else x2
APB2
RTCSEL Prescaler 72MHz MAX PCLK2 to
LSIRC LSI APB2 peripheral
40KHz IWDG_CLK 11/2/4/8/16 peripherals
S TIM 1/8
———— TSC_CLK If(APB2 Prescaler = 1) x1
LSE else x2
LSIEN TIM1/8_CLK
—— HSI
HSE SYSCLK
MCO [———— SYSCLK TIMCLKSEL
PLL MCOPRES
Prescaler — PLLCLK
MCO 1213/41...115

1. HHSHENPLLE 85I NRT, 5 1) R Gei SR H 8k $]128MHz.
2. YiEFUSBIhAEER, 620 EIHE FHHSERIPLL, CPUFKI#RZ A Zi/E48MHz. 72MHz. 96MHz144MHz.

25 BIER

FEJE B, 8 BOOTO/L 5] JIFT LA £ = 5 s b (¥ —Fh

B WEFNGAEE (FLASH Memory) JH )

B ARG (System Memory) JE 3]

B M)A EHSRAMIEZ)

JE F)INEAL T (Bootloadern) f7 8 T~ RGiAEfifi e, P LAIEIT USARTLHIUSB £ % [ A7 EAT S B o

2.6 HEBHR

B Vpp=1.8~3.6V: Vop3l JHIJ9I/O5] JEIAN A FiiE a5 Bt e .
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BRI
B Vssa, Vopa=1.8~3.6V: NADC. DAC. Efitkith, RCIR 2 FIPLLAFRLEE 42 At . VopafVssa
W4y M EEE I Vop Vs

B Vear=1.8~3.6V: 4K Voo, ARTC. AM#i32kHZIE % #8545 A se it/ o
KT WU ZERE IR A EGE R, SHE 43t T %,

2.7 WimBEEKN S

AFN R T LR AL (POR) M L A7 (PDR) FE G, IX S FAER UG AT TAEIRES, PRIE RS HEH
H1.8VE TAE; 4Voolk T-1& € M IRE (Veorror) ), B AT HADIRES, A LTINS S AL . #34
WA — AN g E 23 (PVD), & AV oo/ Vopafit I+ 5 REVevo LLE, 24 Voof& T 55 T IRAE Vevolt
B, TR AR AT AR MBS R . PVDIIRE TR Bl R P )5 o 95T Veorror N Vevo FIME S
*® 46,

2.8 BEHES

W28 =R R FARA(MR) (RDhRER S (LPR) A1 S AR =X
B (MR AT IEH IS/ #1E
B KRR (LPR)H T CPUIKSTOPH 5,

R T CPUISTANDBY R i s 4 (¥ O s BEIRES . A s (i ri Uy, R e as b %
THFEIRAS (1H 2517 35 FISRAMI1 P 29K 25 2K)

B IRAHE R AR IR & AT TARIRES, AEARHURE T 5C R AL v B e IR

2.9 {EThFERRK

N32GAFR #5177 it SCRF TLATMR T FERE

M SLEEP#:{

FESLEEPHI T, HRACPURELL, BT MR AL T TARRZS IF vl AL KA b W /5 I PR CPU
B STOPO#i=

STOPOKE 3L T-Cortex -MAFZ FE BEARIE R, 7E{RESRAMAI 237228 N AN E RSN T, STOPOKL ] LLik
PR R VE#E . [ESTOPOREZ N, - H IR #1451, PLL. HSIFIRCIR 28 FIHSE S AR ¥ #e 4% %
F, FRESSMRA] DU B T @A S e R o #e s

MafE. A PLEEAE — — ML B R EXTIME 5 10 s 6 43 MSTOPOE L Fh e i, EXTUE 5 7T LA A 161
EXTIES (IJOMH3%) . PVDHI%H . RTCHiiE, RTCHIS. filifsnifiE. USBRIMEE(E S .

B STOP2fEZ
STOP245 3 T-Cortex -MAFIR FE BEARAR X,  FT A A% 08 738 4 X S B YR 4 855 I« 3 HUR T 19 28 (MR) 5%

M1, HSE/MSI/PLLK M. CPUZF A7 a4 0rtE, LSE/LSIFTECE TA4E, FrfGPIOLREE, #M&IIOR HIIREATREE.
16K R-SRAMRERE, HALIISRAMAI A /7 an B dE #00 £ 0o 8471 & T A7 B PR

MafE . W] DL AT — A B REXTIAE S0 ) 28 MSTOP2HE R e i, EXTIE 5 7] L2 AMT16NEXTIE
S (JORHF) . PVDIHIH . RTCHefiE, RTCH%P. iz,
B STANDBY#HR

TESTANDBY 3 1] DLIA B B ) LRV FEAR S o Y 30 AR HEL LR TR 28 8 5< P4, PLL HSIHIRCHR 3% %8 FITHSE
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BRI
eI AR B ;s BEANSTANDBY )G, TAAMNERER, HE&FABRENERMAE, R-

SRAMA] {R¥F, FEtLEE AT TAE.
NRST_EHIAMNEEALE 5. IWDGE L. WKUPH| | ) —A EFdis. RTCHME s RTCHY Wl & ] LR A
#1122 MSTANDBY # U n it

B VBATHIZ

FEARATIHE, HEVephi B, #H¥ B33 ANVBATHE A . ZEVBATHINF, B2 T NRST. PAO-WKUP.
PC13_TAMPER. PCl4. PC1524k, KZE/05| kT mFHARES .

VE: R ANENLE NI, RTC. IWDGHIN R [ S A 2l 42 1

2.10 EFEFHERFE(DMA)

SRR R I HIDMAE S 4%, B2 DMAEHI 4% SCRr8/MEiE, wf LVEBAF (2 Bl as . HMBLEIAE
il MU it 2 2 AP B 15 5 2 DMARE 88 SCREA R S i X B, @G 1 428 1 S A5 2T S o X 45
RIS T R I I

FEABE A LT FDMATERIZH,  [FIN Af B PPl R AN EIE . A8 B v B A B TE 1Y
PRI L AR PRt b AT H ARk

DMATHR UL T FE 4. SPI. 12C. USART, JEA. FEAMEFEHIER25TIMX, DAC. I2S. SDIO.
ADC.

www.nationstech.com

2.11 EFE¥(RTC)

RTC2 —HIELIZT T EEY, WEH I B, w47 4E i Thae, &5 A W Bh b WeoRn & B b (i
FH2ANI BRI D) ThE. RTCHIEILIVDDE Vear5 It L, 7EVopf AT & Vool H, 75U HH Vear 7| JHI{E
M, WO EZERE DI, RTCASH R RS HIREEMIREES, M MSTANDBY MR, AL
7.

RTCHIRN I £ ] Lk £ 832.768KHZ AN i AR IR 75« W BRI #E40KHZ RCIR i #in~ B & I 1) A1 st
B 12853 TR — NI B YR . X T 1R B R AR S I N 3 5, B U AR 32. 768K HZ I B Jy st
BRYR, RIS AR AR AR Bl 22, AT LU g — N5 12Hz 45 S R RTC I 8P 1T /. RTCH —
S22 BRI 23 A0 2 F IR JE i A, BRSO R I 4 A 32.768KHzINE,  EUE A — AN IR KA IR A U . A A
RTCH] LA Rl R AR DO REIR S TMefE, DLA e i e TSCREE T4E,

212 ENEBRMEIR

220 EPAEHIE R 45 4 IEE I S A2 SEAE I 4%, BLRANE T E N 85 AL AR GEm IS 52 I 2%
TR T AR E I 4% I 58 N 2% AN A 52 I 23 R DI RE -

* 2-1 ERERIIEE L

R 3R THEER R THEs R Wi EH FEHEDMARER | IR/ HELRIE HAMATH
Tivs 16 Tﬁ%ﬁ? 15?4;5;&6%;; ALl 4 Gl
TIM2 N
Tiva 16z Tﬁ%ﬁ? 158(}555;6%;; ke 4 ah
TIM5
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EREIK
e 1o ik | s | : i
2.12.1 A ERER-TIM6FTIM?

2NPST [ BE A E I 2R (TIMBITIMT), BN E I #e B & — /N 1647 H s 8- 5048, i 25 B B RT dm e F o) A g
R . BT AR 3 5 B 2 SR AR 1A) v, A 00 1 T DA BB e 3% (DAC) SR AL 4, B A1 THE 85 A N 38
H %3 2 DACH -8 i firh & Far 4 L F29K5DAC .

B OLAER A EE IR T

> 16f7 A hE A R i Hs
> 164 A] g R (] SERFAE S T A, RN I B % 2R B0 1~ 65536 2 7] AT 75 BUE 70
> fil ik DACH[F]5 HL % ;
> (EEHTFEAE G I R A R BT/ DMATE SR
2.12.2 B E BT 2](TIMX)

WE T4 0] [FE5 4T 8 ] 2 I 2(TIM2. TIM3. TIMARITIMS) . iX44 SE I 28482 58 o i), AN 2t
BRI — AN B BN A% B . — AN 6L TR AT B A4S AT @I, AW IE FO T
N CH TSRk e )« ft Ebie. PWMATE P s e, AR BRI 25 1 B T S (i £ 164>
ENAER . o R B PWMIEIE .

W E R AR R AL
YA o I S T N I W T N S o= a6
1647 AT S (AT DASERHME ) T2 SIS, v E50s e A2 1) 43 4 22 HiCh 1 ~ 65536 2 [] 4T 1 25018 «
AP IE -
2 VS ETT
> i
< PWMA (A ZElH (A 54 ) s
& Bk A
> AT S 1 ) 5 B A R B RS T [R5 L
> W RA NS EI/DMA:
S TEE: VR R NG, PRSI AR A (e B B R A A ) s
& AR FAEGTEEE B0 A1 VIR EGE A A R TR
SR IS Y
& i
> SCREEIE A 0 B (IE A8 A 2 LS 7R e B S P B
> FlUR B NAE RIS B sl e A ) IR
EATTIE BRI A I A ) R i s e i AR SR ) AR, SR RS sl R TR . RN, T
BT LIRSS o AR T E I SR T TP AEPWMERT H o AN 5 IN 2% 5 S 57 FRIDMAGE SR AL .

2.12.3 BRBEERNSF(TIMIFTIMS)

PN MSL R BGE R % (TIMUTIMS) |, A4 8 I ai e w4 R 103 4085 BX 21 (1 16407 1 B2k 3+ B A A Bl o
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EIREK

SCFFZAIIRE, ARSIk 98 A 3R),  BOE A R O (it L. PWML RASEIX
ISF [ ) ELANPWIM HHA) o 8 5 I 288 9040 S 2 FIRCCI B | T A 3%, 7T DA SIE B Ak o 5 FEE AN Jo 44
MOV S RN LA 2P HR T . AN E IS H0R S8 ML, BOA HAIE AR T B

B SJUEN A E B RE A

YV V V VY

YV V V ¥V V V VYV VY

>
>

YA o S 1 N 1 I S N S o o

1647 AT G FE (AT LASEIRHME ) o A, VA0S I AR 1) 4947 22 $iCh 1~ 65536 2 1] 4T 2 45U 1 s
SR B i 144MhzAE Dy 5 I N IR

2RO AT IE :

2N BN

> it

> PWMA S (GA ZEl (A 54 ) s

& R

PWMfit i ADCKA¥: :

fi 2 5F 171 S AEPWIMEEAN JE 391 P T ] 2 i

UK B 8] T 2 A2 1 ELA M HE

A FH 545 5 42 1) T2 BN 48 R R T2 LI 7] 20 P

FOVFTESR B H AT 2 )5 BT E I 38 25 A7 2 10 B R A
Breakfi A {5 5 7T LUK € I 23 4 45 5 B T 2 ALRS B — A SRR
U N SRR AR TR A T/DMA:

TR TR A BRI R, VRIS b (R R A B RIS AR )
S AR FAECTEEE BN A e s i B M R TR
& ENIR:

< B EOA

< Break{s SHiN;

SRS T8 A7 13 5 (1E 58 ) G L) 45 R EE R A% At FL I

fiah A 0 N A'E SR A/ T o 8 i JA S P v I

FEPBET, TGS AT AR S, [RII PWIMART 452 1k, AT DT R I eyt el AR50 . IR 2 ZhRE
WG ARAERITIMAE IR S8 AH TR, P9 ARES R AR [R],  PRIIH e R s i) 8 I8 7T LI L 52 I S B T e 5 TIMUE I 2
WA, SEOERD E A R I fE .

2.12.4 KRG e B TE B 8] (Systick)

XA EI a8t T TS B E RS, A B — AR AR gk s .
B RGNk

YV V V VY

24407 I B
EEEWIIE= 2054
T HEER OIS BE = A2 — A AT B R G
A Y PRI B
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ERRAK
2.12.5 BN WEER(WDG)
LHFBAE TS T (WDG) R T T 1H(WWDG), FiANE A5 T S e deaebk . I I ks
A FE ) R T
MWLE I (IWDG)

ML FE TR T — AN 1207 (R s AN — AN T s, e AL R RCIR & s K5l BIAE T2
PR AR E BATIRA R, 7 LAE/ESTOPEL:UHISTANDBY #5X . IWDG— HARIE, WIRATER E I 7]
WS GERRE TV EER)  MIFETH B T2 0x000m = A S A7, W] LR 76 B R R 7 R AR 1) i 52
PR, B — B HE R 88 N R P SR AR N B o e 8 Ty 5 R DA B A A A
AT EAFRKDIFEREE P .

HOETA (WWDG)

T T A0 S 8 P R, e A0 - A T 0 DAL )32 8 2 3 B Y S PR e 19 8 I 8 AR AT PP 9 T 7
AR R . B ARSI B A B EAE TO A AR FORT A RHT, 7 114 o A T 8 008 A I ) A IS, 72
—MCUEAL. (LI Bk 2 T wf A 8 BUE AT, BnER 7L (0 3 6 T R 2 K (A 2 1 3 £ 2 v ) el
B MABHKGFE—MCURNL, X R WS IR K 75 ZEAE AT BR A 18] B 1 A il

B R

WWDG H1APBLIN 73 43 5 753 31 ) i B 3K 5

AP ) B HIZ T ISR

A AL

IR /N T-0x40, (& T 1458 20 Wl = A= A
BT B TR R AN R E,  G R T I8E 3h) W= A B A

R R BN T TV IF B e Ve W, 2 gl s 55 1 Ox 400 7 28 LI R FR T (EWT), e ml BAg ]
T E R DO B WWDG R A7 .

2.13 12CE&EO

ZIRANMOLI2C A E 3 11, EfR 2 EVLIIRE, A 12C R e I 7. Pl fhaAEnt. Sk
Z B EE R A (R F S R IMHz), SCREDMARRAE, [N 5SMBus 2.0 4. 12CHIVE A&, G
CRCHE i A= B AR 56 . SMBuUS( £ 45 % P 28— System Management Bus) F1PMBus( Hi I 2 ¥ & £k —Power
Management Bus).

12CH I E D Re FaR i

Z ENLTIRE: 2R T A B AT A 1

12CE & A fe:

FEA B

PR IR AR 115 5

12C A\ 45 e

A G R P St bk G 0

12CH% 11 SCRFTALBR10RL Tk, 77 MBS S 4 UM b ik 17
158 L AR

7 A RIS U7 A2 /1067 bk A F IR

YV V V V VYV VY

YV V .V ¥V V V VYV V VY
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ERRAR
> SCREANTE R O

& FRUEEE(R1A100 kHz);

< PRI (14400 kHz):

< Pud+ GRIALIMHZ)
> RERE:

o RIE SRR AR E

S FARIEL AR

> RCHELITHRE;
> EERbRE:

< AR R R

> HBHEAAR AR S 1 RS (ACK) %

& R ENEE AL AT AG B 1

& BRI B T AR AT Y L BT
> 2l
< L H IR T OB R T
S AT TR
A 3 P47 K I A T i
H i 22 FIDMA,
AT B IPEC (15 2 A0 B ke ) P 7= AR B 56
HRIEBEA HHPECAH AT ME M fi Ji — > 1 A&
T 85— NI 15 IPECH IR IR 56
FHE2¥SMBuUs 2.0
25 msH B A S Fiof
10 ms=E ¥ £ RPN K R 7]
25 msA AL 2% SRR B Y FE2 I )
i ACK T il TR PEC ™ A= 1R 46
SCHRPHEHE 7 HE VML (ARP)
> HE4SSMBuUS

YV V V V VYV VY

e e e

214 BRARBRSIRTWEREF(USART)

N32GAFR R4 /= H, SRR T 7TAS B ATWOR B 1, B33 H [F) 20 1 3 2D WK #5 (USARTL. USART2H1
USART3), 144Nl il 5 0k 28 (UART4. UARTS. UART6. UART7). X7/ LHRGEFRISEDEE . R
IrDA SIR ENDECE¥idmfis . Z A ER, B8P LiE s s ALIN G/ T EE .

USART1/ UART6/UART 742 3@ /{E R 1T 154 5Mbit/Fp, e 42 11 fR38 (2 1 % 1] 14 2.25Mbit/#5 .

USART1. USART2FIUSART34: 1 H A AEICTSHIRTS(E S5 . A I1SOT816/1%5 it R L fIZKE SPIiE
EAia, BT 80 # AT LUE FI DMARELE .

18/85

R AR 25 FR 2 7 Nations Technologies Inc.
ik RYITELUKSHItE R RARI09SEREARAKXE

1% +86-755-86309900 {£H: +86-755-86169100

#i44: info@nationz.com.cn ER4m: 518057



Nation &

EIREK

USART £ Z4F 0 F -

YV V V V V VY

YV V V VY

WTH, S,
NRZFRTEAZ 20

www.nationstech.com

DRPAFRRER ARG, PR AR, FI T AOE AR, R Hik4.5Mbits/s

] G RO 7 R (847 B9 i)
FIRCE A IR, SCRFLEAME 475

LINZE A3 [F) 25 Wt 445 (R RE 7 LA K LIN ARSI 7

FERF, 10/11 67 WrF2F
fia HH R IR B T DA

HIRETT, MUSARTHEAFIC B ECLINKT , A2 51347 Wy

IRDA SIR Jwtl 25 fiftt gy, 75 IEH 0N S RE3/16/00 HHF B2 8] 5

B BE R BE

oF

8]

oF

8]

<>
<>

an  ao>

FRLZR A T

ERH 03 HF 1S07816-3 finife B8 LI B R BE RN
E£ A 0.5 A1 1.5 AME 1A

AT HCE (K18 DMAK 22 20 283842, 78 SRAM LR F 42 rh DMAZE e ilt /R 3% 5710

ML ARE SR ARG RE AL s

KrbR &

AN L

> RIEGMERT

> AR

TR B2 il

> RIER AL

> R AT R G
VOAN S R A I AR 75
AR

> BEREERR

> MR

> REAER

10N 5 45 & T USART A it
<& CTS s

< LIN WiIFRERe

S RIEBIR TR
> RIETEM

> B A A
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YV V V V

BEREAK
> RN E LN A

i R
R
M B R

LIRS

T

ZRCPREELE, WARMAEAILES, AR B

M ERAGE X e o Ol 3 2 PR S A ) Bl o R AR )

PR R e g ) 5 2 HB AL (MSB,  EEof), MR A A

www.nationstech.com

A

USART modes USART1 USART2 USART3 UART4 UARTS UART6 UART7

SR SCFF SCFF SCFF SCHF SR SCHF SR
BEAF L SR SCHF X ASHE | AXEF | A | A

£ 57l (DMA) SRR SCFF SCFF SCFF SCF SCHF SR

% Lb 3 AE R SCFF SCFF SCFF SCHF SCHF SCHF SR
b X SCHE X ASHF | AR | AFF | A
BhEF SCFF SCFF S A | AR | A | A

L () SR SCFF SCHF SCFF SCFF SCFF SR

I'DA SCHF S X X SCHE X X

LIN SCFF SCFF SCHF SCHF SCHE SCHF SCHF

2.15 B{TIREEO(SPI)

SCHREBANSPIEZ H, SPIAR VRS i G AMMBL & A/ [FA L BR AT 75 2d A5 o e 1 mT DA e B g X,
I AN MBEE SR BLEE P (SCK) . 4% HIERELL 2 B E T N LAE. el T2 MAE, W%

Iea) Kt 2 W2 R LR D A% 4y, B W] I CRCI G A W] B2 (5

SPI#Z I EZEIJREUN T

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

32 A XL [F) A0 Ak

AN B AR m) B 2 ) Wk B L [R)DAE s
8EL 16 AL AL H M Uik £

A
FECER NSV

84 AR BT R I AR K (e K NFPCLK/2) 5

MBS (B K NFPCLK/2) 5

AR MM 2P PR £ 5

FARE RN AR R 257 DA R O B AT NSSEF B T/ M ERAE R 2R B A i AE
A G R D A B R 1k AR AT 5
AR A BRI, MSBYE B B LSBFE I ;

] figh R T ER) R YRGB AR AOR 5 5

SPUSZRIT IR SR &
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BEREAK
> SCRFATEEIEAS A CRC;

& AERIERICT, CRCAE AT BMAE A a7 R
& AR TR AR RN e Ja — A1 A 33T CRC K4

A fd R R T A U L a4k DA B CRCEE AR
> HEFDMATHAE R S R AU b 8% PR IR R 2 R
FELTHEE . SPI1$21136Mbps, SPI2/SPI34% 118Mbps

2.16 HRITEMEO(I12S)

12SHH & —FP3 5| B 1 [F) 20 BB A7 3 BRI, 26 AE (1 12SH2 11 (5 SPI2FISPI3E ) AT LA TAE T E BN,
X2/ HE VAT DG B N 1647 « 2407 5320 A, 7R AT e B N N Bl s IE,  SEREE TR AR M 8KHz 2
96kHz. ‘B S iR bruE, AFE €A 12SkriE, MSBARILSBX 55hriE, LASZPCMFRYE.

EE*XXI@E&EP, A LA TAEE ERM2FE T o 2 BB I, i 3 1 [ S (1 A 18 2 B2 (Rt 4o
SRS

B I2SEHEEDREA

LTI (UK 16 B35 -

BN

SOV T R FE TR A AT, SRAT G 1 1) 55 STCRAY A 26 (BKHZ £ 96k HZ)

HE ks aNnT U 1647, 2447 0k 321 ;

T T (] 7 2 My 16467 (165 250 o) 532437 (16, 2453217 £ 4ha i) :

A g AR B R (P e )

MR IEAE T 1T i s LA 32 BSOS R (38 H bR A6

1607 HiHE 7 F745 SR AR RIS, FEE TE P it 25 — AN 25 A7 3

SHFRI12S P

<12 AR

< MSB X FEFRHE (/X 5):

< LSB XS FFARAE(A R 5F)

<> PCM $rfE(16 o738 18 Mol _L- 7 1< B i (=] 20 8l 16 AL 88 gy ey 32 AridaE i) ;

YV V V V VYV VYV V V

B 7 10 B A MSBIE 4G ;
RIEFFRES A DMARE
FIBRT DA H B AN A %, PER [ S 256 XFS(Fs A3 AR FEATIR)

2.17 MLAZEFEO(QSPI)

SCRFLEEQSPIE UGN, AT LAFE (A EE A P A7 s 2 20 LAk .
W QSPI & 1) 3 BRI T
> W] LAAC B pSingle SPI/Dual SPI/Quard SPIFE .. 7ESinglet izl T, SCEFFRUEISPIHELE, AT LLTARLE
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EREAK
FXL, AT

SPII#RAE 75 2T DAC B Al et AU E N AE B B, $R M B dr SRS T AL, S
B B sl U B A B 55 B 1 i) AT

S FE8-bit. 16-bit. 32-bitff%dE Ui 0 7 =

i B UR FIFO;

FHDMAAE

CRFFIFOHIBT . HRfESE b . FEET PR 308 U5 [ 45 b

B K IR S HE4>36Mbps;

FE R A A A BT, A e BB HhEBr B, A28 5 F B, DummylBr. %%
FEBTBL XA Bl PARC B 9 i .

2.18 Z£WFRA AmHEOSDIO)

o AR50 N HE 42 11 (Secure Digital Input and Output), ##7SDIO#2 11, SDIOF L% 1 AAHBAMALE 28 Fi1 %
BARR(MMC). SDAFf#+. SDIOFR & a4t 7 #fER .

B SDIOEHLIhAEW -

>  %HF (MultiMediaCard System Specification Version 4.2) , SZEF167(BRiN). afr FISHI EdE s 2k, [H Rl
HARBFMMCHML;

YV V. V V V VYV V V

> X ¥F (SD Memory Card Specifications Version 2.0) ;

> FF (SDI/O Card Specification Version 2.0) , ZHF107(BRIN)Fafr g =X
> SDIOMY $ i #< ] 15 48MHz;

> SDIOASZRFSPIE TR 3o

2.19 ¥ EBE&EFEREDXFMC)

N32GAFR R AR 7§ B H 2 (XFMC) £ 11, & BG4 ks, (3078 m 48 HISRAM.
PSRAM. NORFINAND/ifi#s " & - XFMCH] LARC B i 5 £ £ L LCD¥E il 85 (1 Jo 485 82, & S FFIntel 8080
FMotorola 6800 B, {5 FHIXANLCD HA7#2 111 AT LAR 77 {5 Hh k) 222 1 & 1 T 97 FH 3R 5%

B XFMCEH T4 EZE )R-
> BABRSAHE S O S a4E:
< RSB 25 (SRAM);
> HIEAEf 45 (ROM);
< NOR [NTF;
<& PSRAM(4 MEfigastl)
Ve LLERELT R EFF AR 2 I 77 200y 1]
> NAND Flash3CRf, SCREREFECCH: AT Al 22 ik 8K 15 Hdi 5
> SCREXRD AR I A (Burst) V7 14550, 4INOR[A A7 FIPSRAM;
> sEl16f HdE w2k

22 /85

R AR 25 FR 2 7 Nations Technologies Inc.
ik RYITELUKSHItE R RARI09SEREARAKXE

1% +86-755-86309900 {£H: +86-755-86169100

#i44: info@nationz.com.cn ER4m: 518057



NQtion v:“ www.nationstech.com

ERRK
B MAF B A BRAAT SRS P e 5

B ME RSB R] LIRS AL E 5
> I RTGRRE DASCRFSRIAS F R 41 -
> SRR g (Z 08 15 M)
& IR AR R (28 15 )
< AR S AT RESEIE W AR (208 15 JAH);
> MSLEIER SN A, T SR TR A A A AN R

PSRAMAISRAM AR FH 1) 5 1 BE AT 71 ik #5H Hh 5
K327 (UAHBYT IR K, B H BELE 1607 B8 AL [, XA ER 1647 B8 AL AT IV IF)

AAH161M7, BT %S NFIFO, fUVFIE S NEB A e i B AHBHEAT e 4 . 7E 4R
—HTIXFMCERTERT, FIFOBLEHTE 2 o

2.20 &S XM 4 (CAN)

T2 CANSL LR T, CANL/24% DA TE2.0AM2.0B(E5h), AR EIAIMbItED . & ] LU K& %
LN FRIR TR bR AEDT, AT DARISCR 35 29 6 AR TR AT I g i

B TR
YFFCANTN2.0AH12.0B F B 15
BURE A e AT IS IR /D
SCRFIN 8] fish 388 45 Dy fie

> 3ANKRIEMEAE

> RKIERSCHIAR S s vE TR A i
< iBSRI% SOF i ZI AR )38k

> B
<> 3 RIREEN 2 NERIR FIFO
<> ATARR I R AR A
S A U TR
N
N

YV V V

FRIRFFAIR
FIFO it Ab#E 77 U rT i &
< ACsEAEUL SOF ISFZI) B sk 1) 8k

> IS JA] i A fE A
> HbEIEAAE
& 16 fir [ B AT E I A
> AESRE 2 MR IR [
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BEREAK
> EH
<> TRk
< HRAR 5 A 1 ik s e, T R A AR

2.21 BHBTHELUSB)

N32G4FR ZR 51| 7= i N i — N e 5 2 TR USB I W & 1551l 28 1896 21 USB 1% 745 (12Mbit/F0) bRt , i a5 1] BB
e, BEARNMEETIEE. USBE H48MHzI 8 i PN i EPLLE 277 AE Oy PRIEIE G R e v, s 2
FEHSEAN & i A) o

B USBU AR g F BRI T

P4 USB2.0 A B &% I AR RIYE

AIACE 1 3 8 4~ USB i £

CRC(EH TUAR L) U5, ) AN %2 (NRZI) S A/ A i AL I 7
SCHRERER [F) 20 25 (R B b X LA 5

SCHE USB Hte /R #11E :

BT R4k o A= s

USB DP {552k L RF R 15K EhiriBH CREfFREHD , kRE25%;

YV V V V VYV VY V

2.22 BEABMAREEOGPIO)

Y/ %651 GPIO, A4 541 (GPIOAIGPIOB/GPIOC/GPIOD/GPIOE) , H:1PA/PB/PCAR4116 3 H,PD
HIL8AS, PEAHILIA. BFANGPIOT| IS AT L HFAHEC B it (HESR TR « N Grali sy BRiel
) BUE R AN DIREN T, 2 HGPIOR| IS £ 7 Bl M &AM IL A, GO 5| it St 5| &
s BT BABREADIRER 5 L, BTA MIGPIO 5| IR A K H it i i fE

B GPIOFE ZRHEHIIA T
> GPIO i I FEEAAE T DL E B0 43 S i B i 22 S
AV NEAGE
<IN (55 RS
> BINTFRE (55 FHD
A S IPN
< Frlef
& e
& e T RE
& JHRSE RS,
> M 1/O(GPIO)
> SAHRARIEN S5, EHIREARIFE, B BOOTO #1 BOOTL 4 (BOOTO. #1 BOOTL Ay
BINTHD 1O Sty T B RS AR
24185
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EIREK

<>

<>

SRR E LG, BERTHRERTTIE, 1O 4 DR E B AR, Ehi5, JTAG
A0 AN S A AR R e

v JTDI & T ERiisk;

v JTCK BT Fhi;

v JTMS BT R

v’ INTRST & T bt
RN ECE R, 5 E O A A A R B R /O 51 T LA DL HER AR B
ARl SR T

LRI VA S AR ERPIEF
SRR PR i A AN R RE T, O T AR AN AR, i I G RS A\

2

> EMThAE: (BN S I D RE T 2000 S 157 e B 2 A7 2 S A2

<>

xR R TIRE, i 620G B A AR (A R ) L 51 BRI 25 A
W0

xR R ThRE, i L 2 B AR T e ey A S (R BT ) 5

XA TS, i E A6 2 G B R Th e e A S (HERR BOTIR) . XIS S A\ BS54
Mic BT A AR 2

pE E L 110 B Thig
GPI1O #iENLE, BiUENLE RVFERSS 10 BiE . e — D DA EPAT 7808 (LOCK)FEfF, 75T
— IR/, A BE B e A L

2.23 HEE/BFHIRER(ADC)

SCRF R % 2D 12 SMspss KA R B IR LL AR ADC, SCRF Himim A Z 7 fi N, e ADCLSZRFOM M TS IE
ADC23CFF124N e, #5751 L= NADCIETE, fR 2 ] Il S 16 FMEFI3/N A 55 51

B ADCEZRFER R R
> W12 67, 10 f7. 8 i 6 AR A E

<&
&
&
&

12bit 73 HF5 T f m RAFI# % 5.14MSPS
10bit 43 #E T dt R AE I 2 6MSPS
8bit 73 HE N I R A 2 7.2MSPS
Bbit 73 HE N i R A 2 OMSPS

> ADC Wil o AR B SRAE b P AT T i I et

<>
<%

XA E AHB_CLK 1By TAER4hIs, # el 3 144MHz
AIACE PLL {E N R 808, Bl 3] 72MHz, 2R 40
1,2,4,6,8,10,12,16,32,32,64,128,256
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EREIAK
< TAHCE AHB_CLK fE A REERTBHYR, &l 3 72MHz, S RE4i 1,2,4,6,8,10,12,16,32

o TRE R T AT Th AR, SR A ZC B AR IMHzZ
SCHEE I SR ADC SRAF:

BRI AE R TR NEE A ORI R ARG 1A R e 7= A i
FRLYORIEE SR 4 AR 2

MGEIE 0 FEIE N 9 [ shi i

SCHFE R HE

AT P RS — S5 Bl o 5

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

TR U 450 R N A 4520 A R 3 T3

[F] A 2

WE M : ADC1 1 ADC2 44

ADC {1 ZK: 1.8V F 3.6V

ADC #ii \Jil#l: VREF-< VIN < VREF+

ADC W] LU F DMA #:1E,  RUIN5E 1 46 4 18] DMA 17 3K 4=
BAUE T ThEE, TCAIER RS AR ML — . 2 BREOFT A i R I, ARG SR A
(TR, oA R

VY vV V V V V V V V V V V V

2.24 WF/HEIIFE5(DAC)

SCFRRN B R A 4% (DAC), DACR 120K 7 N\« oA HH O80T U e - DACHKLERAT 2/ a1,
FANEIEAA PAAFeAs, 2 DACTH LLF I AN . DACTH LLIE R 51 S A 275 H K Vrers SR
T REHA EE He a2

XN SR R iR e
> i~ DAC #edfds: &4 —AMhidiE
A C B 8 frEk 12 frfi
12 DX A i B A A A5 B X 5%
[ 5 ¥ T e
7 AR I 7
PR = A
X DAC 38 M B[R D 4
AN IEIE AL ] 6 H DMA T e
AR ik R BEAT e
i NZ7% K VREF+

vV V. .V ¥V VYV VYV VYV V V
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EIREK

2.25 BREEBE(TS)

i AR RS E AN REIR AR L, ST L.8V <Vppa< 3.6V [ R A& AL P A BOE R
FIADCI_INI6H A NEIE b, 45 % s 1A ey e e 3 B M

2.26 MFilHEO(DVP)

DVPR MR HARICMOS S BB 11, FTLLAEH 7 (B R SEHU /i PGSR F ok, I FLBEASRAE
SR FRCPUFHL.

B DVPHE: BRI BEAF L T

> AR T A
S B (ML AL 24MHzZ), 4548 CMOS 305 Fr S4Bl
HA5 32 x 32bit K/ FIFO, FIFO — Xl {£4 4 715,
XFFDMA, RERIG AT CPU 11T
KAEEGKANLTN 4 (S
SCHEXSRAR I R U A

vV V VYV V V

2.27 MEAREREESI(TSC)

TSCEZ NI A A A B BE N AT 5, AR AFASIN 24 T BB e BECPU, - phy HEAT SE MRS B 14 ekt A
L Ja SRR SR AL

W TSCHEMI & 1) EZRF LT

SRR S TIRE, BORSCRE 18 NIl AN Al B A ;

FEARDIFERE(Sleep. Stop0. STOP2) T, il izt (E, H47= L Wi JFniiz CPU;
TEIEH TAERBE T, AR Al /e, S/ CPU;

R B ke, GRS AR R NGB TE = A e, BB E A — MR R AR &
fiahc42 e RSN 7 A SRR e DU K PR P R G AR I

R RO T R, AN TE S A L R A

FRHETIRE 5

D32 52 I A4 A PRI, E AT R SRR S

VvV V V VYV V V VY

2.28 EARTTRREITEH T(CRC)

R CRC32FICRCL6TIHE, I TURLIE(CRC) U5 5 e /& MR 4 ] 7 1 28 il 2 0 073 24— CRCIF R 45 3.
TERZ N, 3T CRCIHE AR H T I0AE B L5 a7 i 11— 2t . 7EEN/IEC 60335-1FRAE 175 Bl Y
EARAE T — PRI N AR B R T B, CRCTFS R T i DL TSR o SRR 25 44, FE SRR AN
A BZ A I PR A 2 2 X T

B CRCHIEEHHEWT:

27185
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CRC16: SCHFZ Il X6+ X15+X2+X0

CRC32: SCHFZ I X3 + X% + X2 + X22 + X16 + X12 + X + X0+ X8+ X7+ X5+ X4 + X2+ X +1
CRC {15 18]: 4 4~ AHB i % #(HCLK)

TEATCAR T AR A AT B

SCFE DMA 773

YV V V VYV V

2.29 EEEHNESIZE(SAC)

PR SRR IS 51 5, SRR 22 [ R Bk o T R R PR i SRV E R R B R Rk Il AR T Al A A
SN 5 REARR IR 4 I A e S L

B SRR AEE LT

> SCFF DES XHREE
< ¥ DES fl 3DES INf# s
< TDES 7§ 2KEY A1 3KEY #%1{
< ¥ CBC fl ECB iz

> SCRF AES XIRREE
< SCRF 128bit/192bit/ 256bit 2 EK
< (¥ CBC. ECB. CTR ik

> SCEF SHA ZRiB 51k
< X SHAL/SHA244/SHA256
S HE MD5 i B
SR FRE % SM1. SM4. SM7 51k DL K SM3 8 By

2.30 ME—ig% 38 (UID)

N32GAFR Z 417 i N BN AR B I ME— & & 7 515, 43 i 99647 TUID(Unique device ID)F112847 ]
UCID(Unique Customer ID), XA 781517 AL INAF A7t ds (I R B E SR, EATTES G BAEH
J RS, FEORIEXINI2GAFR R HIME E — A=t a8 EAT B L N & ME— 1R, A R AR P B %
A DL CPUERITAG/SWD 2 L 3L, AR 455

UID 961, 18 F RN 7 51 5 BRSNS, a9 S INAERT, R GE— R R 53 2 Bk AR &,
— PR SR TE INAEAF i 2 N I 2 A, o m] F T30 i e A DhRE 1) 25 F2J5 (Secure Bootloader).

UCIDN128f, 3 B IREA 7 4155 3, B O R A7 KARARIAE B

2.31 HRITELITAGH A (SWJI-DP)

P ARMFISWI-DP3E [, 3% — NG & T JTAG I 47 B4R YR AOEE 1, 7 BAS LA A7 808 0 ik 2 11
JTAGH: [ 3% % . ITAGHITMSHITCKIE 543 | 15 SWDIOFISWCLKIE I 51, TMSI_F—NREIR 5 5
% T {EITAG-DPHISW-DP ] 1] .
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K] 3-1 N32G4AFR % #1|QFN325| il /> i

PC14-0SC32_IN

PC15-0SC32_OUT

PD0-OSC_IN

PD1-0SC_OUT

NRST

VSSA

VDDA

PAO-WKUP

\
[
ﬁ| vDD_3

hat | VSS_3

QFN32

8 eooto
[ |eses
[ |esa
[ |re3
[ |rats
B[ |paraswe
J

24 |vobp_2

23 |vss.2
22[|pa13-swpio
21 |pA12-Use_DP
20[__|PpA11-UsB_DM
19 |rat0

18[ |pao

17[ |eas
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3.1.2 QFNA40

Kl 3-2 N32G4FR & 5|QFN40 5| fii4> 17

\
o

8[_Jvoos

@[ |vss3

&[] sooto

-

s

-

[ |es3
[ |rais
8[| rara-swaik

[|voo

y

PC14-05c32 N[ |1 30| pa1z-swoio
PC15-05C32.0UT[ |2 29[| pa12-UsB_pP
PDO-0SC_IN :I 3 28 |: PA11-USB_DM
Pp1-0SC_OUT| |4 27| pat0
NRST[ s 26 |Pag

QFN40
vssa| e e I
vooa[ |7 24 |reis
PAO-WKUP [ |8 23 |pB1s
AL ]9 2[ |13

PA2 I 10 21 | PB12
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3.1.3 LQFP64
Kl 3-3 N32GAFR R 5IILQFP64 3| i3 1
g' gl g N <4 o 1 I
0 P I BODAB®D®®BOO OO I
> > oo Maooaoonoooaoaoadao o a o
HiNINININININININININnInIninE
( ¥ M N 4 O ®@ @~ © 1D ¥ M &N o Q O )
© © © © O ;O L O °;L ;O ;L ;v U v wu <
VBAT[_|1 o 48 | _]vDD_2
pc13[_|2 47 | ]vss.2
PC14-0SC32_IN[ |3 46 | | PA13
PC15-0SC32_OUT [ |4 45 ] PA12
PD0-OSC_IN[ |5 44 | JpA11
PD1-OSC_OUT[ |6 43 | ] pA10
NRST[_|7 42 [_]PA9
pco[ |8 41 ] PAs
4 LQFP64 u
pc1[_]9 40 [ ]Pco
pc2[ |10 39 | | Ppcs
pc3[ |11 38| | pc7
VSSA[ |12 37 | | pce
VDDA[ |13 36 [ ] PB15
PAO-WKUP[_] 14 35 [ ] PB14
pAL[ |15 34 _]|PB13
pA2[ |16 33| _]PB12
(_ S 82N I LTSS )
HiEENNN NN
L a2 d8BdEEI I
a 2 8 A A adaaad o a 8 Q@ o @ 8
> 9 3 > 9
[N
aa]
[a
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S

K] 3-4 N32G4AFR % 41| LQFP80 5| il 7> #ii
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(s0]
9]
[%2]
>
[ |
(o)
~

76 | BOOTO
75 | PB7

64 |PA15
63[ | PAl4
62 |vDD_2

78 | PB9
77(_|PB8
74 | PB6
73 | PB5
72| _| PB4
71( | PB3
70[_]PD2
69 |PD1
68| _| PDO
67 | PC12
66 | PC11
65[ | PC10

61[]VSS 2

PE2[]1 @ 60 [ ]PA13

PE3[]2 59 []PA12

VBAT[]3 58 []PA11
PC13[]4 57 [] PA9
PC14-0SC32_IN[]5 56 [ ] PA9
PC15-0SC32_OUT []6 55 ] PA8
0OSC_IN[]7 54 ] PCY
0SC_OUT[]8 53] PC8
NRST[]9 52[]PC7
PCO[]10 Loredl 51[]PC6

pCc1[]11 50 [] PD15

pc2[]12 49[]PD14

pc3[]13 48[]PD10
VSSA[] 14 47 ] PD9

VDDA [] 15 46 ] PD8
PAO-WKUP [] 16 45[]PB15
PA1[]17 44 ] PB14
PA2[] 18 43[]PB13
PA3[] 19 42[]PB12
VSS_4[]20 41[]VvDD 1

N O < O O~ 000 O 141 AN M < 1O © N~ 0O
AN AN N N N AN NN OO OO OO MmO O MmO oo om
Iy ot
N32¢es388BE LRSS S
W ol ow )
8n_n_n_n_n_n_n_n_8an_n_a_n_n_o_ggw
> @ >
N
m
o
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\
3.2 5|HERAENX
*® 3-1 HiE X
i R %_ Wi RHThEe@
S| o5 EIhHEG
3 g |$| 8| wmmem | BIP| oo0 ~ ‘
Z z o | m K|lo " NN BHEX
<) <} < < =
— —
TRACECK
- - -1 PE2 I/O | FT PE2 XFMC_A23 DVP_HSYNC
UART6_TX
TRACEDO
- - -] 2 PE3 I/O | FT PE3 XFMC_A19 DVP_VSYNC
UART6_RX
- - |1 3 VBAT S | - VBAT - -
PC13-TAMPER-
- -2 4 RTC(S) I/O|TC | PC13(6) TAMPER-RTC -
PC14-
1 | 1 I/O| T PC14 2 IN -
3| 5 05¢32_ IN(S) /O | TC C14(6) 0SC32_
2 | 214 6 PC15- I/O| TC | PC15(6) 0SC32_0UuT -
0SC32_0UT(5) v
3|3 |5 7 0SC_IN(10) I |TC| OSC_IN - -
4 | 4 | 6| 8 | OSC_OUT(10) | O | TC | OSC_OUT - -
5 |5 |71 9 NRST I/o| - NRST - -
ADC12_IN6 DVP_D2
) S| 810 PCo /o |TTa y-° 12C3_SCL UART6_TX
ADC12_IN7
- - 9| 11 PC1 I/O | TTa PC1 1263 SDA UART6_RX
UART7_TX
- - |10 12 PC2 I/O |TTa PC2 ADC12_IN8 SPI3_NSS
1253_WS
UART7_RX
- - |11 13 PC3(7) I/O |TTa PC3 ADC12_IN9 SPI3_SCK
1253_CK
6 | 6 |12 14 VSSA S | - VSSA - -
7 | 7 [13] 15 VDDA s | - VDDA - -
WKUP
USART2_CTS
ADC1_IN1
8 | 8 |14 16 PAO-WKUP  |I/O|TTa PAO TIM2. CHL ETR SPI3_MISO
TIM5_CH1
TIM8_ETR
USART2_RTS
ADC1_IN2
- | 9 |15| 17 PA1 I/O |TTa PA1 TIM5_CH2 ST;EMS%SI
TIM2_CH2 -
DVP_HSYNC
USART2_TX
- | 10|16 18 PA2 I/O [TTa PA2 TIM5_CH3 -
ADC12_IN11
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Eop

QFN32

QFN40

LQFP64

LQFP80

Bl

HAO
110 HF®

LIRS
(BALjE)

WIERE R ThEE®

LN

HE X

TIM2_CH3
DVP_VSYNC

11

17

19

PA3

1/0

TTa

PA3

USART2_RX
TIM5_CH4
ADC1_IN4
TIM2_CH4
DVP_PCLK

18

20

VSS_4

VSS_4

12

19

21

vDD_4

vDD_4

13

20

22

PA4

1/0

TTa

PA4

SPI1_NSS
USART2_CK
DAC_OUT1
ADC2_IN1
DVP_DO
QSPI_NSS
TSC_CHNO

12C2_SCL

10

14

21

23

PA5

1/0

TTa

PAS5

SPI1_SCK
DAC_OUT2
ADC2_IN2

DVP_D1

QSPI_SCK

TSC_CHN1

12C2_SDA

11

15

22

24

PA6

1/0

TTa

PA6

SPI1_MISO
TIM8_BKIN
ADC1_IN3
TIM3_CH1
DVP_D2
QSPI_100

TIM1_BKIN

12

16

23

25

PA7

1/0

TTa

PA7

SPI1_MOSI
TIM8_CH1N
ADC2_IN4
TIM3_CH2
DVP_D3
QsPI_I01

TIM1_CH1IN

13

17

24

26

PC4

1/0

TTa

PC4

ADC2_IN5
DVP_D4

QsPI_I02

UART7_TX

12C3_SCL

14

18

25

27

PC5

1/0

TTa

PC5

ADC2_IN12
DVP_D5
QSPI_103

UART7_RX

12C3_SDA

19

26

28

PBO

1/0

TTa

PBO

TIM3_CH3
TIM8_CH2N
DVP_D6

TIM1_CH2N
UART6_TX

20

27

29

PB1

1/0

TTa

PB1

ADC2_IN3
TIM3_CH4
TIM8_CH3N
DVP_D7

TIM1_CH3N
UART6_RX
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S S © © B &4 (BRE) .
Z 2 | E| & Ko AL Bk £V
=) < = = =
DVP_D3
- - 28 | 30 PB2 I/O |TTa|PB2/BOOT1 ADC2_IN13 UART4_TX
SPI1_NSS
TIM1_ETR
- - - 31 PE7 I/O |TTa PE7 XFMC_D4 UART4_RX
SPI1_SCK
TIM1_CH1N
UART5_TX
- - - 32 PE8 I/O |TTa PE8 XFMC_D5 SDIO_DO
SPI1_MISO
TIM1_CH1
UART5_RX
- - - 33 PE9 I/O [TTa PE9S XFMC_D6 SDIO_D1
SPI1_MOSI
TIM1_CH2N
SDIO_D2
- - - 34 PE10 I/O |TTa PE10 XFMC_D7 SPI2_NSS
1252_ WS
TIM1_CH2
SDIO_D3
- - - 35 PE11 I/O |TTa PE11 XFMC_D8 SPI2_SCK
1252_CK
TIM1_CH3N
- - - 36 PE12 I/O [TTa PE12 XFMC_D9 SDIO_CK
SPI12_MISO
TIM1_CH3
SPI12_MOSI
- - - 37 PE13 I/O |TTa PE13 XFMC_D10 1252_SD
SDIO_CMD
TIM2_CH3
15 - 29 | 38 PB10 I/O [TTa PB10 UISZACR%'IT;C'II:X XFMC_D11
- DVP_D4
TIM2_CH4
16 - 30| 39 PB11 I/O |TTa PB11 Uléf‘;?:DRAX XFMC_D12
- DVP_D5
- |- ]3] a0 VSs_1 s | -] wvss1 - -
- - 32 | 41 vDD_1 S - vDD_1 - -
SPI2_NSS
1252_WS
12C2_SMBA
- 21 (33| 42 PB12 I/O |TTa PB12 USART3_CK -
TIM1_BKIN
CAN2_RX
SPI2_SCK
1252_CK
- | 22|34 43 PB13 /O |TTa| PB13 USART3_CTS UART5_TX
TIM1_CHIN
CAN2_TX
35/85

R AR 25 FR 2 7 Nations Technologies Inc.
ik RYITELUKSHItE R RARI09SEREARAKXE

1% +86-755-86309900 {£H: +86-755-86169100

#i44: info@nationz.com.cn ER4m: 518057



NQtion »:“ www.nationstech.com
BERREAK
o R %_ AR R A ThEe@
TS S | B | Emme
3 8 |2 8| ™RIBS | @R x :
E E [ [ K O A HEX
o |@ = = =
SPI2_MISO
- 23 | 35| 44 PB14 I/O |TTa PB14 JIS'\:;?EH;_:_\IS UART5_RX
TSC_CHN2
SPI2_MOSI
1252_SD
- 24 |36 | 45 PB15 I/O |TTa PB15 TIM1_CH3N -
TSC_CHN3
USART3_TX
XFMC_D13 SPI3_NSS
- - |- 46 PD8 I/O [TTa PD8 TSC. CHNa 253.WS
CAN1_RX
USART3_RX
XFMC_D14 SPI3_SCK
== ] - | a7 PD9 I/O |TTa PD9 TSC_CHNS 1253, CK
CAN1_TX
USART3_CK
- - - 48 PD10 I/O |TTa PD10 XFMC_D15 CAN2_RX
TIM4_CH3
- - - 49 PD14 /0 |TTa PD14 XFMC_DO 12C4_SCL
TIM8_CH1
TIM4_CH4
- - - 50 PD15 /O | FT PD15 XFMC_D1 12C4_SDA
TIM8_CH2
12S2_MCK TIM3_CH1
TIM8_CH1 SPI2_NSS
- - 137] 51 PC6 /O |TTa PC6 SDIO_D6 12S52_WS
12C4_SCL USART2_CTS
TSC_CHNS8 XFMC_A16
1253_MCK TIM3_CH2
TIM8_CH2 SPI2_SCK
- - 38| 52 PC7 /O |TTa PC7 SDIO_D7 1252_CK
12C4_SDA USART2_RTS
TSC_CHN9 XFMC_A17
TIM8_CH3 TIM3_CH3
- - 39| 53 PC8 I/O |TTa PC8 SDIO_DO SPI12_MISO
TSC_CHN10 USART2_TX
TIM3_CH4
TIM8_CH4 SPI2_MOSI
- - 40| 54 PC9 I/O |TTa PC9 SDIO_D1 1252_SD
TSC_CHN11 USART2_RX
XFMC_NOE
USART1_CK
17 | 25 | 41| 55 PA8 I/O | FT PA8 TIM1_CH1 -
MCO
USART1_TX
18 | 26 | 42| 56 PA9 I/O | FT PA9 TIM1_CH2 12C4_SCL
TSC_DOUT
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—— s | 5| amo
S S © | ® =1 B =l S X X
z |2 |5 & K| o | (BER) ESN HEX
I | = = =
USART1_RX 12C4_SDA
19 | 27 | 43| 57 PA10 I/O| FT PA10 TIM1_CH3 XFMC_MWE
USART1_CTS
USBDM
20 | 28 | 44| 58 PA11 I/O| FT PAl11 CANL_RX -
TIM1_CH4
USART1_RTS
USBDP
21 | 29 | 45| 59 PA12 I/O| FT PA12 CAN1_TX -
TIM1_ETR
JTMS- PA13
22 | 30 |46 | 60 PA13 I/O| FT SWDIO - UART4. TX
23 - |47 | 61 VSS_2 S - VSS_2 - -
24 | 31 | 48| 62 VDD_2 S | - VDD_2 - -
25 | 32 |49 | 63 PA14 I/O | FT JTCK- SWCLK - PA14
UART4_RX
TIM2_CH1_ETR
PA15
26 | 33 | 50| 64 PA15 I/O | FT JTDI ?;g_'\\j\f: SPI1_NSS
- USART2_CTS
TIM8_CHI1IN
UART4_TX U§S§T§EIX
- - |51 65 PC10 I/O |TTa PC10 SDIO_D2 -
TSC_CHN12 1253_Ck
~ QSPI_NSS
UART4_RX USART3_RX
- - | 52| 66 PC11 I/O |TTa PC11 SDIO_D3 SPI3_MISO
TSC_CHN13 QSPI_SCK
USART3_CK
UART5_TX SPI13_MOSI
- - | 53| 67 PC12 I/O |TTa PC12 SDIO_CK 1253_SD
TSC_CHN14 QSPI_IO0
TIM8_CH2N
CAN1_RX
- = - 68 PDO I/O| FT PDO XFMC_D2 UART4_TX
QSPI_l01
CAN1_TX
3 ~ - 69 PD1 I/O| FT PD1 XFMC_D3 UART4_RX
QSPI_102
TIM3_ETR SPI3_NSS
UART5_RX 1253_WS
- - |s4| 70 PD2 I/O |TTa PD2 SDIO_CMD QsPL103
TSC_CHN15 TIM8_CH3N
PB3
TRACESWO
27 | 34 |55| 71 PB3 I/O| FT JTDO Srzlzgsgi TIM2_CH2
- SPI1_SCK
USART2_RTS
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o g AR R A ThEe@
s | %] zmmo
3 lg (28| R BT sum » :
E E [ [ K|o H A HEX
I | = = =
TIM8_BKIN
PB4
TIM3_CH1
28 | 35 |56 | 72 PB4 I/O | FT NJTRST SPI3_MISO SPI1_MISO
USART2_TX
TIM8_ETR
TIM3_CH2
12C1_SMBA SPI1_MOSI
29 | 36 | 57| 73 PB5 I/O| FT PB5 SPI3_MOSI CAN2_RX
1253_SD USART2_RX
TIM1_BKIN
acisc | USARTLTX
- 37 |58 | 74 PB6 I/O |TTa PB6 TIM4_CH1 -
TSC_CHN20 XFMC_NE2
- XFMC_NCE3
12C1_SDA
XFMC_NADV
- - |59] 75 PB7 /0 |TTa PB7 TIM4_CH2 USART1_RX
TSC_CHN21
30 | 38 |60 76 BOOTO | - BOOTO - -
e iy | 2L
- - | 61| 77 PB8 I/0 |TTa PB8 SDIO_D4 -
TSC_CN22 UARTS_TX
- XFMC_NWAIT
12C1_SDA
TIM4_CH4 CAN1_TX
- - | 62] 78 PB9 I/O |TTa PB9 SDIO_D5 UART5_RX
TSC_CHN23 XFMC_NE1
XFMC_NCE2
31 139 63| 79 VSS_3 S - VSS_3 - -
32 | 40 | 64| 80 VDD_3 s|-| vbD3 - -
1 1= A, O= i, S= #l, HzZ= mMH

FT: #Z#5V
FLETYFE I TE S TG B 3 1

PC13, PC14APCI5 5/ st TR, T3 N IFTFRA BEE RN H AT BMA) o IR =151 JIE iy 1 5] i 7 LA
FIR#Y: 7E[—H R B —1 5 BIBETE K Hiit s 1E 950 H BT R GE T EARMHZ 0T, A IE5) 5 30pF , 7 H A FETE Ky i IR 4
IKZNED).

5. LT RIA#EGIXEE K LA TGRS T, 2T RIRER L, BLE T AT IRE 175 0 X 7 i s P X Lo fr s P et
17 RGN o KT UTFERIZ LA [THIREIGE, (S HNI2GARR M /' ST #1107 X B FBKP &7 (7 AT I R 75 s

6. ULERITIIREREDE 1B B2V TN 5] T L(HLR AP E TS B UL T ) G B I ZANS2GAFRX A ' 2 T A AT R/ ) GAI0 5
TR EE T

7. QFN32, QFN40, LQFP64 L/ 7] 5 A1 7] Jib 1145 /7 B A7 7 A LA At B 4OSC_IN FIOSC_OUT Z)jge Ml #1F FJ LU B i EX 151 Iy
PDOAPDLZjjE. 1151 TLQFP8OLS%E, 17 PDOAPDL /A A HILIHE 7/ M, KU R L ZEFF I A T E MR iR E . EZIFE EiF S
FENI2GAFR /7] /' ZH FHHI R /T T EAIO 5 1 AT i i & 5 77

8. LPFPGA#/ LI/ 1, XFMCIGEK % FACDER, T LHFHFY .

A woD

T e T S R FRE T B AIADCL2_INX(X K 7v4~9 EG14~15 2 [E] 1T #4) . ZEni 15/ B ET LUZADCL_INXZGADC2_INX . #1/47: ADC12_IN9

38/85

R AR 25 FR 2 7 Nations Technologies Inc.
ik RYITELUKSHItE R RARI09SEREARAKXE

1% +86-755-86309900 {£H: +86-755-86169100

#i44: info@nationz.com.cn ER4m: 518057



Nation
ERRK

FEPNIX AT B AT LU & 9ADCL_ING, ¢4 7] LAAE & 9ADC2_IN9.

Ny
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JFHE, T IS B FR7E o B FIADCL2_INX(x 7E30~3 2010~13.2 /A7 36 40),  ZEnid 1™ F) BIa] LIAZADCL_INXZADC2_INxX
T 7 BIPAO X7 HI 2 I EEFHITIM2_CHL_ETR , s if LIAE B iZ ) A5 TIM2_TIL Z(TIM2_ETR. /il #E, PALSX M E W] B )58

HIEFTIM2_CHL_ETR, AZHIFHEX

# 3-2 XFMCH|HIsE X

p— XFMC
CF CF/IDE NOR/PSRAM NOR Mux NAND 16bit

PC7 Al7 Al7 CLE
PC6 Al6 Al6 ALE
PE7 D4 D4 D4 DA4 D4
PES8 D5 D5 D5 DA5 D5
PE9 D6 D6 D6 DAG6 D6
PE10 D7 D7 D7 DA7 D7
PE11 D8 D8 D8 DAS8 D8
PE12 D9 D9 D9 DA9 D9
PE13 D10 D10 D10 DA10 D10
PB10 D11 D11 D11 DA11 D11
PB11 D12 D12 D12 DA12 D12
PD8 D13 D13 D13 DA13 D13
PD9 D14 D14 D14 DA14 D14
PD10 D15 D15 D15 DA15 D15
PD14 DO DO DO DAO DO
PD15 D1 D1 D1 DA1 D1
PDO D2 D2 D2 DA2 D2
PD1 D3 D3 D3 DA3 D3
PB7 NADV NADV

PEO NBLO NBLO

PE1 NBL1 NBL1
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EIREK

4 BRKGH
4.1 Wi H=H

B AR TR, B TR O DAV ss Jo 3 E .
411 B/PMBAEE

BrAESr A Ui, FEAE =2k B X 100% (1) 7= S E A B IR FE Ta=25 THITa=Tamax FHAT FIIHR (Tamax 5%
SE R VO EICES), B /NI KRR AR SR A SR L {3t o H R AT N B 28 2 14 13- 21 BRiLE

TERFASRAME N J7 (A o BB B 25 5 VPG BTSSRI/ B T 2R R BB, A rE =2k BT
WA FELEA VPSSR b, S/ NI R AR ARG, B SP S5AE P = (5 R A 23 A7 (1)
33155,

412 BREH{E
AR, R R 3 T TA=25 THIVop=3.3V(2V < Voo < 3. 3VHURTEE). X SR U T4 i 155
i K 2 PR

S (X ADCH FE B R — MERIERUIEUCRRE 76 BT FE T R 2, 959%™ MO 0 T4
24 IR CT25)

413 BRAEIhLE
BRI, ST 2RO T RS ST R
414 MBHEBE

&5 SE ) &t~ THE 4-14,
K 4-1 5B s

rﬂ N32G4FR PIN
C=50pF I

415 S| ABRE
B R E R R T 42
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EIREK
Kl 4-2 5]

0 N32G4FR PIN

416 fBAFR

K 4-3 gt E

VBAT
~4 fi ) J5 25 HEL I
1.8-3.6V i (32kHz %% 4%, RTCHA
BRI, 585 A7 es)
;'E 10 !
@ 1103 11 M B | i
SS A Ll Bt iiig ||
Vbp (CPU, ||
! e |
! MR |
VDD1/2/-14 R 5 5 |
4 x 100 nF + | |
1X4.7 uF | |
LV ss1/2/-++14 R
VbD ——
o VDDA
10 nF ADC . RCHk 4
+1pF PLLZ:
Vssa
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o EE 4. 7TuF A A A% HE E Vs

S

4.1.7 EBREFEN B
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4-4 FLYH AR T 5

IDD'VBAT

IDD

( ) VBAT

4.2 G B KEEME

INAEZSAF L A BAT i b i <40 e RBUE (PR (GR 4-1. R 4-2. R A3)P e i, IREs FEERTK
JNERR IR o 3% HL 28 Y RS2 1 B KT, JFANEORAE DL SR A T e H I D REPEIRAE O iR . S T AE:

FE B KA A N S g i ml S bk
% 4-1 HERE
e ik /M B i:-v4

Vop- Vss AR A3 L L (B35 Vopa TV pp) D) -0.3 4.0

v FESVZR A 5| I i 4 N LR @ Vss-0.3 55 \%

" YEEE ) L (A Pl @ Vss-0.3 Voo + 0.3

| AVoox | ASTESE H 5| B 2 ) 1 22 - 50 v
| Vssx- Vss| ANTF 5| B 2 Ta) ) L 22 - 50

Vesowan) ESDI H i F i FE (A fAckie) % WH4.3127

1. A B EUE(Voo, Vooa) FIHE(Vss, Vssa) 51 1A Zi4A 48 B A1 e VE TS BN A R 48 L

2. hnEnZEXS AT DU E R (LR 4-2), EIEVINAES K KE . RV EL H i KME, BERIE
TEARTRR S hinoein AT R KAE . HVineVinmaxiy, A — AN ERVENBETR; ZVin<Vssh, H—NzFEENER.

% 4-2 W

Be ik B By
oo 223V oo\ oo HL B £ 4 L7 (L7 P 7)) 150
es A5V ssHO A 1 LA O L ) 150
| AT 2 ORI 31 B B4 i 12 -
" AF 2 VORI FsH 31 BU_L fryty th ehuie 12
NRST5| Bl FIE N B +/-5
IINJ(PIN)(Z)(?’) = .
HSEJOSC_INS| JHIFILSERIOSC_INS| BV HL i +/-5
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EIREK

HAR T BHIF3E N R @ +/-5
1. FraRIEIE(Vop, Vooa)FIHL(Vss, Vssa)3| A AUG A& &R AME R v B N It RS L.

2. hnaenZEXTA T DUEE S IR R, BICRAIEV IS B R E . ISR REDRIEV NN Hof K AE, B ARAIEAE SN R 1
Iingeing AN Hd KB . MVin> Vool , B — A IERVENET; HVindVssh], H—A R HEN B,

3. RIEEANHGE TSR . 26554.3.2275.

* 4-3 B

Tste A i SV -60 ~ + 150 .
TJ %ﬁ%/&fg 150

4.3 THERHE

431 BRAIERHE

£ 4-4 R TAEEM

s 2 &1 B/ME BKAE LA
fucLk P B AHBI £ T - 0 144
focLka N EAPBLES Bl AT % - 0 36 MHz
focLke A BB APB2I fr 4 % - 0 72
Vbb Pl TAF s & - 1.8 3.6 \Y
VoA PR 7> AR L W4 5 Vop@AHF 18 3.6
Vat FARHR > LAE R - 1.8 3.6
- R R BRI ZIEFE -40 105 °c
SR TR I FER) -40 125
T o R IR 57 -40 125 e

1. Fid FAR R A YR 9 Voo MVopa it By, 78 b ANIEH BRMERAIE], Voo MIVopaZ i) £ R YFE300mV IR 2 5
2. WHRTAEME, HETABETImax, NS s rIPDEUE .
3. ERMRHIREBCRES T, RETAEETImax, Tadl Y RBREXATEHE.

432 LSBT ESY
TR M SO KIS 4-45) B PR RE T IR
2% A5 FEH A AR TR

Ziincs 28 M R/ME = IN A Ffr
Voo | FHif % 0 o0

tvop ps/V
Voo R 80 o0

4.33 RS R IRBHBER G
FRAG ISR AR 4-451 PRI T AV oot R T IR .
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BRI
F A4-6 PR AR B R A A AR R
s S %4 B/ME BEIE BAE E:<N 74
PLS[2:0]=000 (_LF+#%) 2.1 2.18 2.26 \Y,
PLS[2:0]=000 (FF&#%) 2 2.08 2.16 \Y,
PLS[2:0]=001 (_EFH#¥) 2.19 2.28 2.37 \Y;
PLS[2:0]=001 ("R F&#¥) 2.09 2.18 2.27 \Y/
PLS[2:0]=010 (_EFH¥) 2.28 2.38 2.48 \Y;
PLS[2:0]=010 ( F K& 2.18 2.28 2.38 \Y/
PLS[2:0]=011 (_ETF+#%) 2.38 2.48 2.58 \Y;
AR E R A 22 g | PLS[2:0]=011 (R B&VF) 2.28 2.38 2.48 \Y
Vevp e, -
P E PLS[2:0]=100 (_EFH1%) 2.47 2.58 2.69 \%
PLS[2:0]=100 ("I &) 2.37 2.48 2.59 \%
PLS[2:0]=101 (_ETHE) 2.57 2.68 2.79 \Y,
PLS[2:0]=101 ('R F%#%) 2.47 2.58 2.69 \Y,
PLS[2:0]=110 (_LFH#) 2.66 2.78 2.9 \Y;
PLS[2:0]=110 ('FF&#%) 2.56 2.68 2.8 \Y;
PLS[2:0]=111 (LT 2.76 2.88 3 \Y,
PLS[2:0]=111 (FF&#Y) 2.66 2.78 2.9 \Y/
VPVDhyst(z) PVDiR i - 100 mV
Voos VDD_H/ T H i 153 Vv
A7 R{E
TrstrEMPO®@ KA RFEE ] - 0.8 4 ms
1 PR AR B R RIE 2 AN BB VeoripDR -
2. HETHRIE, ATEAEFEFINE,
434 NEBWSELRE
TRAA IO SHR KRR 4451 PRSI T AV oo B rbL i T A
* 47 NERIZEEE
/5 B XA B/ME HRE BAE Bfr
v -40°C< Ta< +105°C 1.16 1.20 1.26 \%
RERT NE S -40°C< Ta< +85TC 1.16 1.20 1.24 \%
L ARSI E .
Te e ® ” ’* ADCH e | PLS[201=00L (L7H) - 51 1710 s

1. B SRAEERT [R]@ ak NA Hh  2 IR TE IR 3 .

2. HEHEIE, AEAFA IR .

435 GBS

R SR B MR T (2 Ha b, XS MR D S TR . FRISIRRE . VOB Itk =

(IHAERCE . TAEM. ORI BE . AL FFLE AR hE 2 oh (s B LA AT A A

R R R B BV, LR 4-4.

A A T SRR T R B FE NI, B R 7E AT — BRI FRRD, ft5 753 3IDhrystone 2. 1471
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BERRAK
E S GESE
K HITE AR
T AL TR 51 S A
B A VOGI R TAm AR, RS A HAF E——VopEVss(To 11 %K) -
B AR TR EPIRES, BRIAER U
W NAEAFAE AR U 19 e 1) 3 2 3 fac Lk R AT 3R (0~24MHZI SN0/ S545 A U, 24~48MHzI LA £5 F 4,
R I A8MHzZ N 924N S5 435 Ji 1)
B RATIIDIREIT B (s XA SEL AR B PRS2 S AT E).
B CYFFEAMERT: feoike = frowk/2, fecike = froike

R 4-8. £ A-ONK 410G HNSEL, KRR 4-45 HFIEER L T Voot R TS .

R 4-8 BATHET B ECKHRITHAL, B A B A R IN A7 s 4T

BAEY
3 f
iR 2¥ %1 HCLK Taz105C BApr
P 144MHz 29
(AL i 2tz 16.5
| BATIE T B4 36MHz 10
DD e mA
FL S O 144MHz 14.4
S T S g gMH:z 88
36MHz 6.1
1. HZGAEITHESE L, ATEEFHIER,
2. AMNEBEEA8MHZ, Mfucik>8MHzRT 5 FIPLL.
% 4-9 AT R ORI FE, B AL FRACHS N N BERAM PR iB 4T
BAMHO
3= f
i 2 -3 HCLK TA=105C Hpr
SR Sl =0
i LT A 72MHz TBD
| AT R LR 36MHz TBD A
0 CEV 144MHz TBD
AR R,
SE PR A 72MHz TBD
36MHz TBD
1. AZEE T EEE, B4 1 LIV opmax Al fucLkmax A 25 -,
2. HNEEBN8MHZ, HfucLk>8MHz JE FIPLL.
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EREIK
# 4-10 BEARFE R AHCOK HIEFE, A IE1T fEFlashEiRAM H1
BRED
a1 s f, \
#wE 25 Ak HCLK ThA= 105C R:<R VA
RO, 144MHz 245
AP R g%,&ﬁabﬁﬁ ToMHz m
| REEARGASE 20T G fE 36MHz 9 A
°p HLA o 144MHz 8.4
AR Q) SET
&hplzﬁig%,i;élﬂﬁﬁ T2MHz 5
36MHz 46
1. HZEEIEEE, 784 T LAV opmax Al LA fuc kmax s BE S5 g 2 Al .
2. AN ON8MHZ, HfucLk>8MHzI 5 FIPLL.
3.
R 411 AFHURRFHUR ST fr i Y R0 % K HL R v 4
L7 fE O o fE BT
g ¥ * Voo/VBaT Ta=
=3.3V 105°C
PR ERR AL T IZ TR, R AN ik
. W HBRCHIR i i 1 i I v s 4k T 260 1000
FHLEAO e FAR 25 (B A BSL | 1)
(STOPO) T — . — o S
(AL 7 HL 37 B2 AL TR S FERR 2, R AN
TH P RCHR T o AN i TR IR 3 A Ak 120 650
TR PR (BB IS A 1)
PSR | AMEEE E RS, RTCIZEAT, R-
(STOP2) FHi| SRAMIREE, FIA /ORGREE, 5 66
oo R LR ML E IR AL TR AR
(G HORCHR 4 B RIS 149 hA
WEFIF R IRAS 3 36
PSS | i priRC s Bt TRk N N
vy T JHSL T I AL T RS .
N ELIE fIGI& A EBRCHR 37 23 A 2 [ 14
AT RPIRE, KEIRHZRARTC 2.6 34
T RR A
B X IR
loo.vear | CYBAT) | IGH SR A AIRTCA T R 2 10
A 7 AL IR

1. MARUERAETA=25C IR 2].
2. HMZGEWEREE, AL PN,

A IR TEFE

MCU4L T ik A+ T -

B VOS] AL TR, FFIERE A FAS T E—VooskVes(LF13K)-

B AN T O HRES, BRAEREIE B .

W NGRS T ] A R) R 2 B fuc L AR (0~24MHZI RO/ A5 i 3, 24~48MHzi 1A 545 3,

I 48MHzZ I 9245545 i 1)
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ERRAR
B ORERE AVt LR SRS TR 4-4.

BRI S (R EASHDLAIERER LA iidE). MBI feek=

fhoik/4s froike = fhowk/2, fapccik = froikald o

F 4-12 BATHECTI S BV FE, s AL ERACHD I N B Flash 1 i2 47

HRIFO
% % . f ‘ — ‘ ,
i R A ERFEARD | XEpESAR | T
144MHz 276 12.92
AN ERET 8RO 72MHz 155 74 mA
AT 36MHz 8.5 4.8
Iop () (L 7 L7 BT T N EERC 128MHz 27.2 11.6
PR% B (HSI), f#1 15 65
AHBFA L 72MHz mA
i 36MHz 8 35

1. SRERTETA=25C. Vop=3.3VH RS,

2. BB FIADCERE AN 0.8mA LT AE . ER B, X5 MU A 75 T i ADC(BL EADC_CTRL2 #F
AEAE IONAL) N A 2 38

3. HNEETERCN8MHZ,  facLk>8MHzI J5 FIPLL.

R 4-13 BEIRALCT S B A, s Ao PEARTS A EEFlashEiRAM 1 i2 47

RO
45 % f ‘ : .
s . il L ERFASEO | cmpasr | T
144MHz 23 7.2
AR @) 72MHz 12.6 4.8 mA
| MEARATE T 36MHz 7.3 3.3
o° BRI | IEAT T A HRC 128MHz2 2 T
?}E%%%(HSI), L3 12.6 3.2
AHBFUA L 72MHz mA
ES 36MHz 6.5 2

1. BAYERTETA=25C. Vopo=3.3VHMHX53],

2. BEMELLES 2> (I ADCE G TN ARSI ¥10.8mA L H #E . ER RS T, X &7 i A A 2T R ADC(#% BADC_CTRL2 #F
1745 IONAL) Iy 4 2 1

3. AMEEEA8MHZ,  Hfuck>8MHzi JE FIPLL.

436 ShERETERRIGIE

R B AhEBIRG IR A B & S0 B
FRPG A RESEOR ] — A SR A B BRI, AR A RS AT AR 44551

F 4-14 SR P e ie

%E 5% &4t BME | mEE | BAE | A&
fHse_ext FH P AR s g AR @) 4 8 32 MHz
VhseH OSC_IN# N\ 5| i i HLSF HLU R 0.7Vop - Vop
Vise OSC_ING A 31 UG L i Vs i 0.3Voo v
L1%9| osc_ING S MR O 16 : : ns
W(HSE)
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ERRAK
:::zg OSC_IN_EFFal B iyt [ - - 20
Cin(HsE) OSC_INFAZFPLD - 5 - pF
DuCymse) | A=kt 45 - 55 %
I OSC_IN#i N\ BT Vss<VINSVDD - - == HA

R B AP IR G IR A RMIRSE S0 P B b
NRAG I RESECR A A MR S BHIEINAS, AR AR ST AR 440551

R 4-15 (ISR BRI

=] ¥ *H BME | HEME | BKHE L=PivA
fise o JHF - g @) 0 32.768 1000 KHz
Visen OSC32_INFii A 5l ey L~ e 0.7Vop - Voo v
VLSEL OSC32_IN§rﬁJ)\§IH£M& EEEF‘ EE}:TS Vss - 0-3VDD
tw(LsE) N \ b
s OSC32_INf s ik 7] 450

ns

trLseytise) OSC32_IN_E T4 B T Py [ W - - 50
DuCys) i 30 - 70 %
I OSC32_IN% A FL it Vss<VIN<VDD Y - + pA

1 W8 RIE, AR P,

4-5 AR R I R K AU

VHSEH =~ |-—————-
90%F——————A--——-- e e

VHSEL ~ p----- .

\

: | |
| |

10% b - - | |
| | |

| | |

| | |

| | |

tr(HSE) > —~—<t{(HsE) | tW(HSE) e tw(HSE)
e THSE——

HSE_ext

f L
SC_IN
Lo =—  N32G4FRx

S ERI IR
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BRI
4-6 AR B 32 T A
A
VISEH = |-—oco—--
e 7] ity S Vv S Wy A W
| | | |
i : : :
10% b oo
VISEL — p-—-—-- 1l D i ! | | _
T [ T 1 | ] >
i N | | | |
|
T SE——»
fLSE ext IL
N ex
AR B IR - SC32_IN
SUL = N32G4FRx

R — A B B BB R AR AR I R SN R I B

Fe TR AR I Bk (HSE) T LA — 1> 4~32MHz ) i 1A/ B B VIR A A4 R 1R 357 4™ A o AR v ey 455 B A
ST TR P R SR AT A, B SR AR VEAS S RS R . ENH T, R R AT T A A
ST e SR IR G A 0 5, DA N HE R EORIUR Bhind AR GE IR TA] . A7 R B RAS I PR S J (R .
oo FEREAR), VEWWAHBLAA ) R. (I BLER S A A A IRl A B AT T8 5 U R JE VR A AR

% 4-16 HSE 4~32MHzR % 345 0@

it ¥ %4 B/AME | HBME | BKE L:<¥ivA
foscin PR A AR 4 8 32 MHz
Rr S AL RE - 160 - kQ
Cu B K F R N . .
CL® PR HATBHL(Rs) (@ Rs =30Q 20 pF
i HSESK 3 i i vDDzst};,ﬁ\%%szss - 13 16 mA
Om PG e 185 3 Ja ) - 10 - mA/V
tsu(Hse)® Ja Bl ] VoA Fe i [ - 3 5 ms

1. IEIRASMRHE S S A B R A I T A .

2. HZAVHMERE, AEA= RN,

3. XFCLMICLa, U SRR s n: FH v TH i (B BUE N)SpF~25pF Z M A B 2%, PRI TR & BRI &
PREGEIRAS o 18 CLRICL A MRS E. f ks i LCLMCLM B ATHE S M MR ERNIS . fEiEPCuRNICL
i, PCBFIMCUS| I 25 P08 1% 25 FELE I (7] UK IS Hh 3T 5| IS5 PCBAR 1 FE 25 32 10pF i 11) .«

4, AXEARHIReEPAE, BEW AT LIRS/ VR IR T (6 e AR 0 1) R AL AR, IR R IR TR P AR 1 ik R O 2% A
HRRAE T, (HAE, WERMCUSZ N ATES S R AR, i 57 Z XA S 8% Bk 2.

5. tsuuse) A BIET A, JE WA REHSEF LG &, H 215 BIF2E FI8MHZYRZ X B 7] o IXANUE A& TE — Mhr v ) A A
Prde LIESR], ERTHE R SRS R A R AR LK.
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ERRAK
4-7 { FH8MHz i ¢ 1) S 28 37 ]

SR T A
MRS o,

l OSC_IN E fuse

b

Pt

N32G4FRx

1.  RextBUHE B RAEFEE R E . HAE 52665 Rs.

A5 — A e A M B VR A% T A O IGE A R SR

IR ARSI B (LSE) mT AE B —AN32.768KHz 1) fi 4/ M B Vi R A A4 B IR v 2 P2 AR o AR gy 145 2
BETHZR 417050 H AN o tE, @IS AR AR R . ST, IERESM A EEE
WAZBUR T e ST 3R s v 0 5 | A, DAJR /)Nt % AN S Bl R AR e I 1] o A5 O iR I iR 88 I P E A S B (IR
B, HESE), EEWHANPA] . X E5E 200 AR IR B A 18 Ui el 9R)

VER: X TCuRICL, X/ E 2 I5pF~15pF .2 [E] T 5571 H 25, H PRI 7 6 Bk 1 it PR iR 7 6
THCLURIC L R MIAZE . A a8 e 7 LICL RIC o B4 172 448 H 71 e L 2519 24 -

TEHHZCLH F 115 : CL=Cu xCra/ (Ci+Cpo) + Cstray» ﬂ’?bcstrayxfg 51 I 3 25 AP CB 2P CB #H K1Y
7%, EHIHRZE A T20F ETpF .2 i]s

ek N T R H CLMICL i KA (15pF), 5821 3 iUfd F 3 B R CL<TpF IR 3%, Apefi H M A
912 5pF RS -

Blan: aniREE 7 — AN A CL=6pF IR #S I H.Coray=2pF, NICL1=CL,=8pF.

F 4-17 LSEHR % wefoi 14 (fLse=32.768kHz) W

s K %4 B/ME HRE BKAE L:=F(vA
Re SR - 5 - MQ
Cus SIS A7 2k H 0 R PR i
CL® kA7 BB (Re)® Rs :30KQ~65KQ 15 pF

VDD=3.3V,
12 LSEIR ) HLi CL1=CL2=14pF - 03 - HA
Rs =30KQ
Om I A 5 3 5 - - HA/V
tsuse)@ Ja BT [ Voo &2 g 1 2 S

1. HEETEEE, AEEEFINEK.
S AN 107 e A B .
Ve EA /PR B 1 21 BB R 3 2 (IIMSIV-TIN32.768kHz), AT LMEAL IR #E. VRIS &R hiE .

tsuLse) 2 A BN E], S NERPFAERELSETT A6 &, B 255 372 72 19 32. 768K HZ IR 73X BUN TA] o IX M EE AL — MRk
RS LIERATE], BT RE DR A I R A R T AR AR

> w0
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BRI
K] 4-8 1 FH32.768KH & 12 [ty $L 7R 37
BN T A
H"]léi‘)&%&__ IELL S l 0SC_IN frse
| i, —b—}
| I |J=-|: 32769 kHz Re i
| | T HR# Eek ]
P | I
= Ciz oscouT N32G4FRx
437 EPETEhRISHE
N RPAHFRES R AR A R AR 444N EE 2,
EIE AN (HSRCIR S 58
#£ 4-18 HSHE I 2345 1E0@
e N
/e 5 %M BAME | BAEME | BKXE | B
fus: LiES VDD=3. 3V, Ta=25C, KHEjE 7.92 8 8.08 MHz
giﬁj& 3V, Ta=-40~1057C, ¥ ] a5 %
ACChisi HS IR % 2 5 1 gg3w’“:4“%t’ P ; 22 %
VDD=3. 3V, Ta=0~70C, jRi% -1.3 - 2 %
tsugHst) HSIHR % % J8 Bl [a] 1 _ 3 us
Iop(Hst) HSIR 42 hAE 40 100 HA
1.  Vob=3.3V, Ta=-40~105°C, REIE45iaH .
2. WIEAHRIE, AREAF .
REAF(LSIRCIRE 2%
% 4-19 LSHR #3451 W
#s e 21 A4 B/ME WAME | BKE | B
25°C K, VDD =3.3V 38.6 40 41.4 KHz
fLSI(2) 7 HH AR = -~
“ D 0 |0 | w |
tsuwsy @ | LSIHR %% J5 Bl [E] - 30 80 us
loowsny @ | LSIHR % #5 ThFE - 0.2 - HA
1. Vop=3.3V, Ta=-40~105C, FRIEHRFIULH .
2. MZEIHEEH, ANELEPAPIER.
3. HWHERIE, AR TR

MERT FEAR 2 e R ) A ]

R 4-205 H AW RN [E) 2 AE — NBMHZITHSI RCHR % ais RO [ e B A5 21 WU IR A5 P F) I B A 24 I
R 2T E -

PEHLERAFAUE S B B2 RCHRZ %
W BEARARE: IR e\ AR I P e Y e
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K 4-20 fIRTAEAR 2 i A 1)

i ¥ HRUE L:¥A
twusLEEP W PN R R 480 ns
MAE U 2RO i (I [ 4% 4k T 18471 K) 20
1
twusToro M LR OME (I 8 A LR Rt 22
twusTops” RS R 205 i 40 HS
twustosy'” L 2 100
1. PSR [A] R0 & AR B AR 06 22 F P AR P U — R 4R 2
438 PLL%H
K 4-215 SO IR IR AL e B AT & R 4-A SR EA5 3
# 4-21 PLLESE
HHE
e R R ol | mome | P
‘ PLLYI I £ 4 8.0 32 MHz
P PLL# N4 &5 25 B 40 60 %
foLL_out PLLAE i H I B 32 144 MHz
tLock PLL Ready fr7<fa 5 4t i [A] 150 us
Jitter Rms cycle-to-cycle jitter @144MHz 5 pS
Ipll Operating Current of PLL @144MHz VCO 700 UA
frequency.
1. HZEATHEAEE, AAEE PR,
2. WEFEEMRHEROGITREL ANTAREPLLYA AR S 5 o _ourib T SUVFIEHE K -
439 FLASHTEfEERISM
BrAERRI B, FT AR S HUR/ET A = -40~105C 15 2,
K 4-22 INAEAEGEA R
#e B 21 % BMEO | BREO | RKRMEO | B
torog 2L ) RN 1] Ta=-40~105C - . 110 us
tERASE ﬁ(ZKiﬁ)}gﬁfﬁﬁrj‘ I\ETJ TA =-40~105 aC - - 20 ms
twe P HERRITA] Ta=-40~105C; - - 100 ms
BN, fuck=144MHz, 2425 ) ) 3.42
5, Vop=3.3V : mA
G, fhok=144MHz, i i 65
IDD ’f;'L—'\: EE‘ Eﬁ‘bzli VDD:3.3V ’ mA
BRI, fuclk=144MHz, ) ) 45
Vpp=3.3V ' mA
BT, Vop=33-3.6V - - 0.035 WA
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BRI
Vprog LR 1.8 3.0 3.6 \V/
1. mEHRE, REA .
R 4-23 INAEAEfE w375 o AR R A7 30T IR
/e e 211 %AF B/MEO L:<¥ V2
TA = -40~105C(E % NT);
P . Flash % & y256KB 10 i
Nenp Al BSUH)  [TA = 40-105CURENT): T
Flash7s f: 4512KB, 5 256K B (1 77 % 23 1] 100
Ta=85<TH, 10007/ IEEOY J5 30
trer R PR A7 R Ta=105C, 1000/k#EEOVY J5 10 B
TA=55C, 1HREEOZ )G 20

1. HZGEWEEE, AEE PN,
2. PEIAINRE A A RN R AT

4.3.10 XFMC%#

m RPBIUNR R

4-9, 4-100 78 T B I, R 4-24. 3R 4-2525H THIN IR . IXUERKE TP R 45 B2 3 0 TNik
XFMCHC & 153

® kg A [A] (AddressSetupTime) = 0
®  HihH{RFFAS A] (AddressHoldTime) = 1

® H¥E s /i [A] (DataSetupTime) = 1

4-9 T3 245 HPSRAM/NOREE/E W T

e tw(NE) ~:
|
XFMC_NE <SSS> I//7;7171227
1 T
————1V(NOE_NE) ':: Tw(NOE) > | | lhne_NOE)
XFMC_NOE : /| |
| L
XFMC_NWE |
M [ | | Q;;;; 5\ \
ol L tang thea_noe) |<—L|
| | \ I I
XEMC_A[17:16] 5ﬁ 5 ﬁ 43* Ml ' :)K/// /
T
|| |
—PI—I—H—tv(B L_NE) theL_NoOE) Id—?:
I |
XFMC_NBL[1:0] 37/ Z 7/ 7) 7:>< NBL | ;X////
1
|
I |‘ | —:{—‘4— th(Data_NE)
| | | Lsu(Data_NEY I 1 |
| tvane | tou(Data NOE) L | th(pata_NOE)
| ) | |
XFMC_AD[15:0] ——I—i( Hi ik H Bl X////
| |
_’|_|<_ tu(NnADV_NE) - |_| “#—t1,(AD_NADV)
|<_tw(N/\DV)_>|
XFMC_NADV ﬁl /
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ERRAK
R 4-24 50 RS H FPSRAM/NORL A i 57 (@)

Ziia=) Z2H w/ME = I Bpr
tw(Ng) XFMC_NEfKHT [A] TTHeLk — 2 TTHeLk + 2 ns
ty(NOE_NE) XFMC_NExf&#XFMC_NOEf& 3Thek — 0.5 3Thek + 1.5 ns
tw(noE) XFMC_NOEAKI [&] AThek — 1 4TheLk + 2 ns
thive_NOE) XFMC_NOE & £ XFMC_NE & {5t} a] -1 - ns
A nE) XFMC_NEX(£ ZXFMC_A% %t - 0 ns
tuwaov g | XFMC_NEX(IEZXFMC_NADV/E 3 5 ns
tw(naDV) XFMC_NADV1IEHS [a] Thek — 1.5 Therk + 1.5 ns
thap napyy | XFMC_NADV/E 2 J5 XFMC_AD (s i) f 2 (3¢5 e ] Thelk - ns
tha_NoE) XFMC_NOE =1 2 Ji [ Huhik A R B 7] ThoLk -2 - ns
theL_NOE) XFMC_NOE =2 Ji FJIXFMC_BL R FF ] [i1] 0 - ns
tyeL NE) XFMC_NEX{k & XFMC_BLA 3% - 0 ns
tsu(oata_NE) HH ZEXFMC_NEX & i £ 32 I 1] 2Theik + 24 - ns
tsu(Data_NOE) B EXFMC_NOEX S [ #3715 1] 2Therk + 25 - ns
th(Data_NE) XFMC_NEX{=; 2 J& HIZ PR 47 8] 0 - ns
th(pata_NOE) XFMC_NOE =2 J& B fR FHT 7] 0 - ns

1.  Vop_i0=33V, CL=15pF
2. HZGEIEHEL, A4 PR,

4-10 545 25 HIPSRAM/NOR 5 #4E J FE

1
Lw(NE)

XFMC_NEx \| | /
|

XFMC_NOE iii“ \Q;;ttt
|

e " l—
I tv(NWE_NE) i tW(NWE) ':‘ ) e i)
XFMC_NWE ' \
| I
fuane) thea NWE) |atpmmip|
I | I
xeve awey /777N i - X/
I ! !
—> -t L]
| }
XFMC_NBL[1:0] m NBL | >|(////
f
I I
I I
—»—let <_>|
——f— tya nE) V(Data_NADV) Ith(DaIa_NWE)

XFMC_AD[15:0] —:—( b

—>!—|<— tyNADV_NE)
I<_tw(NADV)

I
XFMC_NADV \ /

W X/

— <t/ A\D NADV)

by
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ERRAK
* 4-25 FF B IPSRAM/NORS # /R 5@

i Z2H w/ME = I LA
tw(ng) XFMC_NEfI&IR[A] 5Therk — 1 5THeLk + 2 ns
ty(NWE_NE) XFMC_NEXf&ZXFMC_NWE/R 2THeLk 2Thok + 1 ns
twnwe) XFMC_NWEAKHT (8] 2Thek — 1 2THeik + 2 ns
tivenwey | XFMC_NWE % XFMC_NE# {51 1] Toouc 1 s
tang) XFMC_NEX{it ZXFMC_A% %% - 7 ns
tovaov ng | XFMC_NEX{EZXFMC_NADV(E 3 5 s
twnaDv) XFMC_NADVAIGIH &) Thowk—1 Thowkt 1 ns
thap_NADY) XFMC_NADV & Z J5 XFMC_AD(Hiht:) A 28 £ 475 1] 1] Thok—3 ns
thia_NwE) XFMC_NWE &2 J& ¥ ik RIS 8] ATheLk ns
ty@eL_NE) XFMC_NEXfkZXFMC_BLAH %% - 1.6 ns
theL_NwE) XFMC_NWE 2 J& XFMC_BL{RFFT (1] Thok — 1.5 ns
tuomanaowy | XFMC_NADV % % Bl (7 45 [ i Thowk + 1.5 s
th(pata_NWE) XFMC_NWE =1 2 J& BIHHE R HF I 18] Thewk=5 ns

1.  Vop_i0=33V, CL=15pF
HmZEa TR L, AEA .

B NANDI&HI 2T ) 7

K 41151 414578 TR IEIY, R 4-26% d4 TARRLIIN 77 o IXEERA% AP K 25 R 44T N IEXFMCHC &

(SER

» COM.XFMC_SetupTime = 0x01; (7E: XFMC_PMEMX{IMEMSET, x=2...4)

YV V V V¥V V.V V VYV V V V V VY

COM.XFMC_WaitSetupTime = 0x03; (3%: XFMC_PMEMXxIMEMWAIT, x=2...4)
COM.XFMC_HoldSetupTime = 0x02; (#%: XFMC_PMEMX{{JMEMHOLD, x=2...4)
COM.XFMC_HiZSetupTime = 0x01; (£: XFMC_PMEMX/IMEMHIZ, x=2...4)
ATT.XFMC_SetupTime = 0x01; (J1: XFMC_PATTXHIATTSET, x=2...4)
ATT.XFMC_WaitSetupTime = 0x03; (7£: XFMC_PATTX{JATTWAIT, x=2...4)
ATT.XFMC_HoldSetupTime =0x02; (¥: XFMC_PATTXMJATTHOLD, x=2...4)
ATT.XFMC_HiZSetupTime =0x01; (£: XFMC_PATTXIIATTHIZ, x=2...4)

Bank =XFMC_Bank_NAND;
MemoryDataWidth = XFMC_MemoryDataWidth_16b; (73:: 77fik 28 5¥E %5 FE=16£7)
ECC = XFMC_ECC_Enable; (: f#iftECCitH)
ECCPageSize = XFMC_ECCPageSize_512Bytes; (7£: ECCH k/N=5127)
TCLRSetupTime =0; (7£: XFMC_PCRX[{TCLR)
TARSetupTime =0; (7F: XFMC_PCRXI{ITAR)

kT EFHFER(XFMC_CMEMTMx. XFMC_ATTMEMTMX)HJHE R, 1 1.2 WUIN32G4FR £ 51):6s

P Ft
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K] 4-11 NAND# | 28 SRV E i

iR F

XFMC_NCEXx

ALE(XFMC_A17)

CLE(XFMC_A16)

XFMC_NWE J

!

taaLENOE) |

XFMC_NOE(NRE) /

XFMC_DI[15:0]

\

th(NOE-ALE)

1617 i 2k

T W ———

K 4-12 NANDTE 1| 3% B #/E 3%

T

XFMC_NCEx

ALE(XFMC_A17)
CLE(XFMC_A16)

:<—>: taALENWE) thinwe-ALE) :: >
I I
. l
XFMC_NWE J \I\
! l
! I
| 1
f I
XFMC_NOE(NRE) J | |
I
ty(NWE-D) :<—>: :<_th(NWE-D)_>:
XFMC_D[15:0] | '
166 HHE 2 ( >_
56/85

E R AR #4527 Nations Technologies Inc.
ik RYITELUKSHItE R RARI09SEREARAKXE

€81%: +86-755-86309900 /4 H: +86-755-86169100

#B48: info@nationz.com.cn #B4w: 518057



NQtion v:“ www.nationstech.com

EREIAK
K 4-13 NAND# il #5 7538 F A7 6if 25 3] g VR e

flR

XFMC_NCEX

ALE(XFMC_A17)
CLE(XFMC_A16)

>< -
><-

XFMC_NWE J

| th(NOE-ALE)
bl >
I
I

taALE-NOE)

I

— ;IA

< >
I

Tw(NOE)

J/ \ /

I | I
tsuD-NOE) F—P+— {,\oE-D)
I I

XFMC_NOE

I
XFMC_D[15:0] I |
1647 £ 26 ( >7

C_DI[15:0]
g LIS T D——
4-14 NANDFZ il 25 75 318 FI A7 fifs 22 6] ) 5 BR AR T
ICHF
XFMC_NCEx
I
| I
e A - —
taaLE-NWE) :: ::: twnwEy ::: eAs ::
I I I
' |
XFMC_NWE J \:\ /:/
I I
I l
XFMC_NOE J | [ fDAwE) :
ty(NwE-D) — IN_th(NWE-D)_>|

#* 4-26 NAND A7 5 F JH IR I R

Cinc B w/ME 2PN LA
tap-nwe)@ XFMC_NWESZ #if Z2XFMC_D[15:0]%#: 4 2L 5Tholk + 12 - ns
twnog)@ XFMC_NOEA&H} ] 4Thek — 1.5 4Thek + 1.5 ns
tsu-noe)® XFMC_NOEE 2 Bl &XFMC_D[15:0] ¥4 %% 25 - ns
thnoe-p)@ XFMC_NOE 2 JF ZEXFMC_D[15:0] ¥4 5 %4 7 - ns
twinwe)@ XFMC_NWEKIH 7] 4Thok — 1 4Thok +1 ns
tvnwe-p)@ XFMC_NWE/KZEXFMC_D[15:0]%#H 6 %% - 0 ns
thnwe-p)@ XFMC_NWE = ZXFMC_D[15:0] 4 &2 2THoLk + 4 - ns
taaLe-nwe)® XFMC_NWELZ BT ZXFMC_ALER R - 3Thok + 1.5 ns
thovwe-aLe)® XFMC_NWE R EZXFMC_ALETLR 3THeik + 4.5 ns
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ERRAK
taaLe-nog)® XFMC_NOEfZ B Z=XFMC_ALEH % - 3ThoLk + 2 ns
thvoe-aLE)® XFMC_NOE®E EXFMC_ALETE#% 3Thelk + 4.5 - ns

1. Vop.o=3.3V, CL=15pF
2. HMGZETHER L, AEL K.
3. HWIHMRIE, AEAE .

4.3.11 EMCHH
R IR 77 W ) 2 S I R AT R 1
ThEEtEEMS (R REEUR M)

IEAT AN B AR B G /O3 1 I R 2/LED), IISbRE 5 4t n 2 i T 98 BL P24 4558, LED

INERFE7R TR P74

W (ESD) (LE FBCH AN A EE) Bt N 21765 B BT 1 51 B BB P AR T RE PR AR o 1IN IR A A IEC 61000-
4-245fE

B FTB: 7£VppflVss il —N100pF 1) B 258 i 0 — B A% B s 1) ik vt (A g A e ) B 38007 A o e 1k
%o XANMNRIFE1EC 61000-4-4F1 1

O P BAL AT LUE R GE R I 1A

MRLE R AT R,
X 4-27 EMSH%
T 2% % I
v HEAIEIIT—VON, W F5h AR R, | Voo =33V, LQFP128, Ta=+25<T, 28
FESD B fucLk = 144MHz. & 1EC 61000-4-2

fEVop i Vss LB 100pF ) A TN . 3502 | Voo =3.3V, LQFP128, Ta=+25<CT,

= N N e 2A
B R R0 Jhk o 38 L R A PR frcLk = 144MHz. fF41EC 61000-4-4

VEFTB

BETH SR KB DARE S R 1R i

FEAAFHATEMCII VPR RIALAL, A2 SR (N A B R AT (1. BOZIE 2, I EMCYERE 5 1 B
PR ELAA IR A DA ko

PRIk, R PR A SEATEMCHAL, FFREAT SEMCA SR I AIEIT L.

LS

BAF R URE A R R B R R, e

B ORI

m o ESMOELL

LIPS a2 N G R e )

WERT AR5

IRZ 5 WA R AN AL AR P U B e iR ), mT BUEE N THBAENRST £ 51N — /MK P A 4R 51
i = /N b £~ S K 0: 0 (192 S TR

TEATESDMIARRT, AT A H N FH 2R (1) U BB TR 5 b, A B = 4B E I, By 5

B e AR 1 & AE AR AT TR AR

HETH(EMI)

FEIBAT — AN 17 B A N RS I GE A 1/O 3 T IR ER2ANLED),  Wllats B R ST ki . 31X AN R SHINAR T & SAE
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B KAE (frse/frcik)
e | B4 A SRR 8/48MHz 8/72MHz S
0.1~30MHz 8 12
Voo 33V, TA25T, 30~130MH 3 2 dBuV
San | WEf | LQFP128%%: o ; ! L "
% 4+SAE J1752/3 2-1GHz 28 33
SAM EMIZZ 51 4 4
4.3.12 443 B K E (B SERBM)
FHF =AAFEMER(ESD, LU), R a7k, s i gh47 5 e Lk 2 8 i eSS0 77 TH )
P RE .
B B/ L (ESD)

i O (A I RSBk e 88 i ) B — R Bl — A G 98 Fk ) St n 21 B A 98 e (1 BITAT S B0 Rt R RN 508
ERR S HARREHA x (n+1) B S XN IESD22-A114/CLO1FRE -

% 4-29 ESD4 % i K AH

ias] ¥ 253 RKE | BMEO -XivA
‘ N Ta=+25 T,
Vesopew | I LR (AAER) 754 JESD22-A114 2 4000
v
X o Ta=+25 <,
Veseony | it RO LIS (76 L B2 2 5 74 JESD22-C101 I 1000
1. HEZEEAVHEEE, AEAEPHIER,
AR
N T VR RE, B B T2 B AN ER S AR B
B ONEAEESE, SRR I PR A A
B EEAN . FHE AR E VOS] I yE N R .
EANNR & EIAJJESD78ALE R HEL IR A ARt
* 4-30 AABURE
iRty B %1 e 3|
LU [y ERIEN Ta=+105 T, fFHIESD 78A I 2A
4.3.13 /0% A% 1%
8RR

BrRARRERI U], NRIIH IS HRALIRE -4 6 FIES ). T K10k I # 2 HACMOSAMTTL.

% 4-31 1/OF A4

75 ZH % B/ME HWARE | BXE L:<K (VA
i T HL i
Vi ?nij)‘\TﬁE HF LR _ L 0.5 0.8 v
Vin FRAEI/ORA, N\ B HL R 2 Vbp+0.5
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ERRAK
FT VORI, N\ & P HUE 2 - 55
Vi S E -0.5 - 0.35Vop v
— CMOSHi H
Ve | WIAEHCP R . 0.65Vop - Voo+0.5
v T4 | O Bt 25 R il 2% P R AR 5 @) 200 - - mv
h TSy S ng RIS
" | BV O it i B e FRIR @ 596Vop" - - mv
Vss< Vin< Vob 1
S BRI/
lig LIPS =1 A pA
Vin =5V, 3
5V A
Rey 55 LA SER ) ViN= Vi 115 125 130 kQ
Rep 55 R H AR H®) Vin= Vi 115 130 140 kQ
Coo 1/O5| I E) L 5 pF
1. FT=5VHH.

2
3
4.
5

SRR BRI PRI . R A, BRI,

2/0100mV.

SR RHAT 51 B S 10 LA, R L T R TR

o BRI R H R AR B AN TIT R FPMOS/NMOSSE .

A 11O 1 # 2 CMOSHMITTLAR A (A T AFRCE), AT EE IS T 2 8™ IICMOS T 2 s TTLS 4]
B X T Vi
> WIRVpp A T[2.00V~3.08V]; i HCMOSEFHHEETTL.
> WRVep £/ T[3.08V~3.60V]; i FHTTLAEE(H 5 CMOS.
BTV
> WIRVop A T[2.00V~2.28V]; {EHTTLREHE A ECMOS.
> IR VopAT[2.28V~3.60V]; {#HCMOSHHPEHA S TTL.
A H IR 3 R

GPIO(E N\ i 3 1) AT BAWR IS s Y 22 78 +1-12mA L L. ZEFI P R, OSSR H A 5 AR IE SR 5 He
TANREEEIL4. 27 45 H B 4 5 e RATE 1A -

B lvoo(F 4-2).

KEEHIvss(R 4-2).
B EBE

BRARRRE A, R 4-32%1 I S HUR A PR EE IR FE AN Vop it B LR FF &3 4-40 8-S 3. FTA II/0
Uit 1 #B 2 2 CMOSAITTLHY

B A5 110 I M Vpp EZREL A By AT, i EMCUTEVep FIREL I Kia /T B, ASRE#E I 48 5 e KA E

JIT A6 1O FIRUS I MV ss b3t tH IR IR, N EMCUZEVss BV HE (1 5 KIS AT HIUE, AN Rl 460 5

F 4-32 FHrH B R

Fins) 2 1 B/ME BAE | BA
Vo® AT, 2485 TR I IR LR TTLETT, lio = +8MA 2.7V - 0.4
Vor® W ST, 48 5] R A R <Vop< 3.6V Vop-0.4 - v
VoL@ WA, 248N 5 IR I I i FR CMOSHi [T, lio = +12mA 2.7V - 0.4
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EIRRA
[ Vou® [ i EieF, 8/ B il i <Voo< 3.6V 240 | - | V|
L A PRI LR o TR L8 4 H IOt KB, IR ol B B 47 VORI ) A i s
2 A FHR A ML o A R84 H Ot B KB, I ol B P 47 VORI 2 b ) - At oo
3. HGAIR, AEEE PRI,
A\ Har TR
iy N SRR ) 5 SOREUE 7 e 4-15R136 4-33%5 .
BRAERRAEI, 2R 4-33%1 IS HOR T A BHR A B R AT &R 4-4 % E 15 3

*® 4-33 NG SRR

M | #® SH %4 BAME | Bk | afr
fraxgopou | AHHE Cu =50 pF, Voo = 2~3.6V - 2 MHz
(ZI\%-Iz) tiuoyout iﬁﬁﬁ%ﬁfﬂfﬁﬁ%@?ﬁ%ﬂﬂ‘rﬂ €. = 50 pF, Voo = 2-3.60 - 1250 s
tropout A HAEG 22 v ST 1 b I (] - 1250
foaxgopour | BRHRE) CL =50 pF, Vop = 2~3.6V - 10 MHz
oMz | fwoen | MEEEGEF TR e =500 -2 : 250 |
toopu | ST BT HUT L TH 1 : 250
Cw =30 pF, Voo = 2.7-3.6V - 50
fomopout | HAIHED Ci =50 pF, Voo = 2.7~3.6V - 30 MHz
CL =50 pF, Vop = 2~2.7V - 20
1 CL =30 pF, Vop = 2.7~3.6V - 53
(50MH2) truopout At v Z A HL ST P T PR (] CL = 50 pF, Voo = 2.7~3.6V - 8®
CL =50 pF, Vop = 2~2.7V - 120 ns
CL =30 pF, Vop = 2.7~3.6V - 5@
tropout A VG 22 ey F P 1) _E T (] Ct =50 pF, Vop = 2.7~3.6V - 8@
Cu =50 pF, Vop = 2~2.7V - 120
i e Iixll a“'f?ﬁ'J A5 for W F A 10 s
15 Sk o8 15

1. 1O 33 EE A] LB PMODEY[1:0]EC B . 2 W.IN32GAFRZ: % Tt vh 5 <GP0 I Bl B 27 A7 2% i 1 1
2. WRIIEREE 41575 L.
3. HWHRE, AFEERE IR
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S H 5
#RIE50pF

90%

10%

\ /

R Ctr+tf) 2/3)T, I HL 5 %8 H 2 (45~55%), 4974 A50pFIt, ik F g kM.

4.3.14 NRST5| B4

NRST 5| i AR E AICMOS T E, &I T — MAGEWTIT I LI HIH, Reu(Z W3R 4-30). BRIARRR BT,
R 433 IS HRA AR AL AT AR 4-4R 5 E RS 2.

X 4-34 NRST 5| [t

Ziinc 28 %A R/ME HRE BRAE | BT
ViLnrsmy® NRST4i A& H~F HL & -0.5 - 0.8 v
ViHnrsT)® NRSTHi A 5 - L & 2 - Vpp+0.5
Viys(NRST) NRST i &5 R fid 4 4 i 3B iy - 200 mV
Rey ER N A GRS ViN= Vin 20 40 50 kQ
Venrsm)® NRS T JEH ik - - 100 ns
VrnrsT)® NRST#Hi A JETE I ikt 300 - ns

1 BBHRIE, ATEAF P,
2. bR EBER BN AN EIE ) H B A AN AT IO IPMOS L. 3XNMPMON/NMOST ) HLBEAR /N (£ 15 10%) -

4-16 FIHINRST 5] 537

A 53 4 v

)

Vb

PR S AL

[
>

>

N32G4FRx

1. BAMEZER TR ka LR,
2. HPBZRIENRST S| IR AL REREAR TR 4-34h FI B KV iLnrsn BA R, TR IMIMCUANRERS B A
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4.3.15 TIMER 7451

R 4-358 IS Bl s ORILE
A o NSt 2 DURE 5| I H LU, S ANAER . AR B PWMER ) AR LTRSS, 2 W284.3.1375,

% 4-35 TIMXO:

N
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#e E 21 % B/ME BKE AL
‘ o 1 trimMxcLk
tres(rivy FEIN 255 T ] frmcuks 144MHz | 6.95 ns
0 FrimxcLi/2 MHz
forr CHLAECHAI T 5 B 4715 i | o - M2
Restim TE W38 R 16 1
N o 1 65536 trimMxcLk
teounter | —HEFET PIREIRERIN, 16MLTHEER BRI T Rz | 0.00695 4FR s
65536x65536 | trivxcLk
twax_count | SN T RERTTTAL frimxeLk= 144MHz 29.8 s

1. TIMxz2—MaEERA, RETIM1I-TIMS.

4.3.16 1I2CE O
SR AEAR BB, B 4-36F1 IS HUR (8 FIFRBEE BT, fock SR AV op L L E /T B 3 4-4100 2 B85

N32GAFR™ fh (12CH% A7 S b AEIPCIEAE D3, (EAA 40 R IRA|: SDARISCLAZ“H IR S, i E N
T I, £ 5] H ATV oo 2 [8 FIPMOSE#K M, (I3 1F1E.

PCE: RS T38 4-36, A Xdm Nt ZHIhae 5| HI(SDARISCL) MR HIE, =

# 4-36 12CHE 45

554.3.1375 .

e 1 N, PRl PR PLIg AR e
5 ZH — — = — — — AL
&N | K| DN wmK | D wmK
fscL 12C £ 0 55% 0.0 100 0 400 0 1000 | KHz
thstay | TFERSEARORRRIS () 4.0 0.6 0.26 us
twsoLy | SCL B [a] 4.7 1.3 0.5 us
twschy) | SCL B4 B[] 4.0 0.6 0.26 us
tusta) | EE RIS LI ] 4.7 - 0.6 - 0.26 - s
thspa) | SDA HE{RERIT H] - 34 - 0.9 - 0.4 us
tsuspa) | SDA ZESTI ] 250.0 100 50 ns
t )
{‘SDA) SDA fil SCL |- FFif|A] 1000 20 300 120 | ns
r(SCL)
Wsom | Spa i SCL R 300 - 300 120 | ns
trscu)
tasto) | 1 ISk AEEE ST ] 4.0 0.6 0.26 us
5 15 S5 At PR 25 A (I A
tw(sTo:sTA) 12 ’ls;?:ﬁ) T3 25 BT B ] 47 13 05 s
Cb B 5% AR B f - 400 - 400 - 550 | pf
tusoa) | il A RO 1] 3.45 0.9 0.45 us
tvack) | A R R 3.45 0.9 0.45 us

1. HWTHRIE, AEAEF IR,
2. NIEFIFRERERI2CH B KR, frcki ik T2MHz, NIk BMRIER I 2CHI B KR, fecki b A KT-4MHz,
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BRI
4-17 12C I 2 AT It I T A & FL g ()
VDD VDD
47KE % 4TKQ 000 N32G4FRx
12Ciask SDA
SCL
100Q
HRE IR
T /
SDA / tsusta) i\
. Rl }Hﬁ%ﬁ:
i ;j -t N (U \ _ ‘\_
trspa) oA *+tsu(spA) t ™. 41/ T isy(sTASTO)
thsTa) " SR {5 1264
- ——pIW(SCKH)
e\ T\ [
bu(scku) = tiisck)— (= —a—tysci) a0

1. & SEE TCMOSHF: 0.3Vop#0.7Vop.

4.3.17 SPI/12S¥ O 454

PRAFS UL, & 4-375UASPIZHORNR 4-3850iH IPS BB MEAPRELRL, frouod TR Vool /R
FEer e Al AP IIEARE.

A NS S A2 51 ISPIINSS . SCLK. MOSI, MISO. IPSHIWS. CLK. SD)HFHEIER, 25
43.13%,

*£ 4-37 SPILFHE®

K 5% ey ROMU | BAH |
fscLk TR _ 36
0 47 322 MHz
T SPIR % e - i
trscLibiscLi) SPIEpp_FFHF1 T s ] A2 : C = 30pF - 6 N
DuCy(SCK) SPIME NI Bh 545 L SPIE 30 70
tSU(NSS) @ NSSEEH# l“ﬂ }‘)\*ﬁﬁ 4tPCLK ns
thnss)® NSSRFFH [] MAR 2teeLk ns
t, W N \ -
b ® | SCLKEIAIEIH I3 MR -2 | o2 | ns
FEAE 4
tsugwn ) Ol A S ) - N
tsu(SI)(l) }‘)\*ﬁﬁ 4
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thovn® i p N EBLA 5
F 5 N PR B 1] s
tosn® M 4
tas0) D@ FH A T ] ) M, freik = 20MHz 0 3teeLk ns
tais(soy D@ H i HH 24 1) [A] MR 2 10 ns
bso® | BRI R MBI (i 2 ) - 15 ns
tumoy® I i A7 2 (1) EHR(MEBILIBZF) ) 8 s
thsoy® ML (EREILW 2 J5) 4
Kt AR R T ns
thmoy® J FAEX(E AL ) 1
# 4-38 SPI2HFED
#e % eh RME | BKE |
fseLk R . 18
D I 2% MH
Vo SPI BT R - 8 z
trscLitiscLr) SPIBT o - FA0 1 Bt ] R HZE: C = 30pF . 8 oS
DUCy(SCK) | SPLAI A i it 25 e SPIMER 30 70 %
tsunss) @ NSSZE V7. i 1] AR Utpork - ns
thnss)® NSS{R R 8] MR 2treLk - ns
twscLiry® N ‘ -
b | SCLKEAE B3 FH van-2 | baxs2 s
. SPI2 5
tsugmn)® A oo -
EAE/TL PN VA R - ns
tsu(sn® A >
SPI3 6
thown® . ‘ FHE 4
KA SN PR RR I ) <
thsn® M 3
tasoy D@ B 7 ) i ) MBS, frcLk = 20MHz 0 3tocik ns
taissoy D Ve TN AR 2 10 ns
SPI2 - 16
1 MR (R Z 5
tv(SO)( ) SPI3 i 20
Kl H A R TR p— 5 n
tumo)® FRA(EREILIRZR) p— - >
thsoy® WA (e ILTR 2 J5) 2
Kt AR R ] ns
— me LRI ) 0

HIZRE PP T, Al
R /ME TR BN KRN TR], B KBRS I AR A5 80808 (4 5 K 1)
T /IME AR IR R A SRR TR], S KA R E e 20 B T v B A (R R K (]
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K] 4-18 SPIR 7 — MAEAFICPHA=0
)
A
NSSHiIA ’, /:
] 77 1
i tunss) 1 te(scLi) ! \ thinss) v
< < > > [ ——
CLKPHA=0 i ¥ ' ! ' ' l
CLKPOL=0 . /i twscuie | , l l :
1 ! I twseky ! ' n '
: h o} : ' :
CLKPHA=0 ' ! y : ! :
_ 1 1
CLKPOL=1 i taso : ' 3 : tais(so
1 la(s0) i 1 tyso) 1 thso) ' TiscLk) 1 A559)
— : | O I : ! H trscLk) : :
' L 1 / 1 |
] 1
MISOS gmn X miwea/ X it A —
|
tsu(SI) : :
1 ! : /
) [}
MOSIA ]ZZZZZZZZZX ot X mamed X i >@ZZZZZZZZZZZZ
! c thesi) , |
[}

4-19 SPIRT P — MBEUFICPHA=1W

NSS#HIA Y /!

' B toscLk) L /7 thnss) ¥
Voo tanss) 1% < | l—pi 1
CLKPHA=1 ! ' ! ! i
[}
CLKPOL=0 ! i twscLkry | ! d \ i | '
! ! twscLky) | ' ' : X |
CLKPHA=1 ] L : !
- ' \ h ) 1 trscLk) !
CLKPOL=1 ! o, 1 s v ! b | asso)
-~ | s/ <% H i
1 HI] \ /7 |
wsos ———— X lpwmtc X e X mmiel —

tsuesty

PN 11111 TN A Qv 1

1. W& SEE TCMOSHF: 0.3Vop#0.7Vop.
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4-20 SPIRf 7 — A A®
NESTIN 7
> t(scLk) .y |
CLKPHA=0 ! ! '
CLKPOL=0 !
l 0
' )
CLKPHA=0 '
CLKPOL=1

[}
|
CLKPHA=1 !
CLKPOL=0 ! : )
i : l i
1! | ! 1
1! 1 ! 1
CLKPHA=1 : ! \ A tiseui
CLKPOL=1 /! : : | ¢
sugm) ! ! | W(SCLKH) 1 ' [l lf(SCLK)
:*H ! :' tw(SCLKL)': , !
[} 1
MOSIIA ]ZZZZZZZZZZZX st | X ADuseas] X st W
1 ! [}
— " :
RCON / :
A A EL 25 ' /?é 7 > ' | A =) >
MISOHf il X w1 X Ammetk | >< i NS X
i el
tvmo) h(MO)
1. & SEE TCMOSHF: 0.3Vop#0.7Vop.
% 4-39 12SEHPED
#s e 21 A4 B/ME BAE | B4
DuCy(SCK) 12S M NI 4 5 23 EE 12S IAE S 30 70 %
fork TR F IR 16bit, 5 4i48kHz) 1.522 1.525
12SI a5 " MHz
tyer AT 0 6.5
ticLk) 12SH 4t b= T A0 P& ) A% CL =50pF - 8
§ o 1252 55 -
tyws) @ WSH R (7] F
12S3 75 -
thows)® WS TR EFI (8] FH -1 -
. N 1252 6 -
tuws) @ | WSEEILI [H] MR
12S3 75 -
X N 1252 2 -
thows)® WSTRIFI 7] AR
1253 3 - ns
twekr® 3125 .
CLK =1 FIE P B[] TR, feok = 16MHz, E448kHz
twekny® 345 -
. 1252 4.5 -
tsuso_mRr)Y S 12S3 55 -
e N ‘ 1252 A5 i
taso sy M
su(SD_SR) 1253 5.5 -
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ERRBA
ER e 2 ]
1)
triso R VD | s v 0 g
thisp_sr) V@ MFEAR 3 ]
1252 - 16
b e | SO ot 6] IR I B (M REIT 2 JF)
V(SD_ST) 53 _ ”
N . NN 1252 3 .
b o | B SRR ] IR S (RIS 2 JF) .
h(SD_ST) 53 . :
tusp @@ | B AR TE] E RS (E R 2 JF) ) 8
oy | B R R B (AT 2 JR) 4 B

1. HBEBIAER S SIS 1S, A il
2. fK#iTFfeck. B, WHfeck=8MHz, WTecLk=1/frcLk=125nS.

4-21 PSP 7 R B )@

5 teseLky
[l L}

n!

CLKPOL=0

[}
CLKPOL=1 —\m

i tw(scLkH) twscLkL) i i i thows)
| | ! |
| | | [
A 1 | | 1
WSHIA \:\ I : i Y7 ¢
tsuews) k_,: i | Tuspsm) 77 L_i:SD_ST)
L 1 / 1
SD# % X mmmin® X bwwmt X T X o
tsu(SD_SR)i thsp_sr)
.o S— /
sDiE X oatons X st X Mot X soio

1. & SEE TCMOSHF: 0.3Vop#10.7Vop.
2. BT RIRARAL AR TR — AN 2 AT XA S AARAL [ AR IR
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EREIAK
K 4-22 12SF 4 AR 7 B (R 3O
5 tescLk) v tescL) tiscLk)
CLKPOL=0 ; ; : :
! i ! i i
\ 1 | 1 1
! i ! i i
i ! ' ! ' '
1 Buws) ' tw(scLkH) ! tw(scLkL) | ! ! thws)
Lo ' ! ! —
WSHIA \ : : ! Y
| | :tV(SD MT) //’/ i thisp_sm)
| | ' —»!
! i / i
SDJ% X mwmee X bosmmt X Zhwmdr X s
tsusp_sr) thso_MR)
: : ;
SOk >< B IE R >< Bl b >< At >< Bl G

1. W& SEE TCMOSHLF: 0.3Vop#0.7Vop.
2. BT RIBARAL AR . TR AN Z AT XA S AR [ R IR AR

4.3.18 QSPI41

# 4-40 QSPITESDRAL T IR

we ¥ B/ME BRKE - XA
fox QSPI 47 - 36 MHz

1/yck)

tw(CKH) . \ tck)/2-2 tcky/2 ns

SCKE K e

tw(cKL) FfRRT T tcky/2 tcky/2+2 ns
tsan) i N E g S (] 55 - ns
than N IR 1] 45 - ns

tviouT) o H H s A S (A - 6.5 ns

thouT) i HB B CR R [ -1 - ns

4-23 QSPI{ESDRAE N I

It crol !‘ ) J L tw (cKkH) J‘ tw (k) ;: l t (CK)l
N L Al VX L4
[ | | | | | [
| I | | | | |
VA I\ |
Clock I I I I I | I SS
I | boun | It oumy | | | [
I I |H| | | ] ] ]
| \
Data output Q Do X I D1 X D2 ) SS
| | '
! ! I(s(w)l th any I
"7 |
Data input < Do X : b1 X D2 )—SS—
I I 1
I |
(. I
(I |
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BRI
% 4-41 QSPIZEDDREET N 41
5 B3 ®/ME BAME HApL
few QSPIH} 44 - 36 MHz
1/ycky
tw(CKH) = . tcky/2-2 tcry/2 ns
SCKEMKHY [E
tw(ckL) PR ] tck)/2 tcky/2+2 ns
tsfany;tsr(iny A N B S S I ] 55 - ns
thiany; thrany N B ORI ] 5.5 - ns
tvioun);twroury | A1 HE BRI (] - 13.5 ns
thioun);throury | A1 HE B ORI (] 5 - ns
& 4-24 QSPI{EDDREE T {7
It ol !‘ tiew) J :: tw (ckr ;:4 booky Lo
I | | I f ro
1/ | [ | I\ |
Clock I I | I I I I SS
| I Itvl ©un) Ith (©oum | | tor ouml thf(OUT) | | |
I A . [ I Lo
| | I
Data output Q : !X D1 !X D2 X X D4 LX $S
: I ! | st Ny | Tt (v | : : t e |th (IN)l
]
) ﬂ_*
Data input < DO X : D1 : X : D2 X XT 04: x D5 FS_
T ! T b — |
| I | Foor |
[ | | [
I I I I [

4.3.19 SD/SDIOE#EO 54

BrAERE e, 3R 4-42% H IS BURE AR ESIREE « foclod IR A Vop it LR A3 4-410 2115 3.
B b N b 2 ThRES| BI(D[7:0]. CMD. CK)4FMEVEYs, 2 0554.3.137%.
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K 4-25 SDIOTH; # B 3,
Wam e
- x
twekm) EW(CKL )
CK
— v — < <t
OH
D,CMD
(G )
tisu=—>1 tiH
D,CMD
(HN)
4-26 SDERAAL A
CK
tovo <— toHp
D,CMD
(fan )
% 4-42 SDIMMCH; 51
s S5 1 B/ME BAfE Hhr
fop O AL R R IR B A CL < 30pF 0 48 MHz
tweky | EHMIKISE, PP = 16 MHz CL < 30pF 32
twiekny | BRI TE], Clock low time CL < 30pF 30 o
tr B e B CL < 30pF - 6
tr IS RIS T CL < 30pF - 6
CMD. D#iA\(ZHCK)
tisu LN VAT ) CL < 30pF 2 s
tin N ARFE B[] CL < 30pF 2
EMMCHISDEEHEACMD. Di i (ZHECK)
tov i HH A 28 1] CL < 30pF - 14 s
ton it PRI 1) CL < 30pF 25
FESDERIMERCMD. Dfiith (B CK)
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BRI
tovp AT RCER AR [R) CL < 30pF - 9 s
tonp i AR BR A (8] CL < 30pF 2
1. ZJLSDIO_CLKCR, SDI4ffzlarfies, HICKEH .
4.3.20 USB4 &
USB(4#)#: [ 2L idi USB-IFAGE «
% 4-43 USBJA Bhi 1]
s 28 BAE B
tstarTup® USBIS & 7% )8 2 (1] 1 us
1. H¥HHRE, AEAP .
X 4-44 USBE T
e BH & g | Bxm® | B
PN
Vb USBH#E{EH K@ 3.0® 3.6 \%
Vo ZEo N REBEE I(USBDP, USBDM) 0.2
Vem® ZE o SR 1,4 VDITE 0.8 25 Y,
Vse® Lty FER S 11 1.3 2.0
iy P
VoL A K T 1.5kQIIRLEEZE3.6VE) - 0.3 v
VoH A T 15kQIIRLEEFE Vss® 2.8 3.6
1. B A e RN AT 2 DA A it 2k v
2. NTHUSB2.04# A MVEFE, USBHAERE N3.0~3.6VHL .
3. N32G4AFR A= S IERIUSBI RE 1T LAFE2. 7VAR BIMRIE, A 7E2.7~3.0V LR TE T BRI et
4. HGEEIEEERIE, AR
5.  RUZIEEFIUSBIRA)#E %,
Kl 4-27 USBIS 7. HUlAS 5 LA BRI TR] X
ENIRg
Vers — — — — — X X:
Vss - H
D€ PHE
te t,
% 4-45 USB4i# FL SRR
Zaas BH - 2:3 2" | Bam® | BAr
tr EFHI )@ CL < 50pF 4 20 ns
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