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N32G4FRxC/xE BIEF M

N32G4FRARFIKA 32 bit ARM Cortex-M4FEZ , | & THEEM144MHz , XIRFERKERADSPES |
£ ZiA512KB INEFMFlash, AIATREEHENES , 144KB SRAM , 2x12bit 5Msps ADC ,
2x1Msps 12bit DAC , XIFZiA18EEHB AN M EE , EHZHKU(S)ART, 12C, SPI, QSPI, USB.
SDIO, CANEE#ED , ANERZFMMODVP)ED , THETRNESEBAR K FARBYBE , RE
BEEEEFES ¥

XERHE

® % CPU
— 32 fi. ARM Cortex-M4 W%+ FPU, R IARI{FIRFR%TE 4, SCHF DSP 54 #1 MPU
— W& BKB 154 Cache 217, SCHF Flash IE B CHATIET 0 &5fF
— I A% 144MHz, 180DMIPS
o (ififdt
— [=iA 512K Byte 7N Flash, SCREINZEAEGE. 40 XL HHE (RS, SCRAIEMF ECC 250, 10 J5 k¥
HIREL 10 FHAE R
— 144K Byte /T4 SRAM ({14 16KByte Retention RAM) , 37 REf {23 {H R2 46
o RIFER
— STANDBY #x: 2uA, 84 N&MarfAastriF, FrA 10 fREE, Wik RTC Run,16KByte Retention
SRAM fR#F, SCRF VBAT B, 100uS hRidnge g
— STOP2 #ix: 5uA, RTCRun, 16KByte Retention SRAM 1#4F, CPU - F#sfffE, Frf 10 {14,
40uS R e i
— Stop0 #x: 120uA, RTCRun, A5 SRAM {f£F, Frfa 10 {5, 20uS Higing: g
o Iiffh
— HSE: 4MHz~32MHz Ml ey i f i
— LSE: 32.768KHz #h#{iiH f 4
— HSI: AE#E RC OSC 8MHz
— LSI: P#B{KE RC OSC 40KHz
— WE R PLL
— R 1A B, ATECE RGRER . HSE. HSI B PLL J& 445
o i
— SCRE MR RSN T R AT
—  SCREAT R R B A I K B A
— XFEITMEA
® I KRR 65 NRI SRR DIAE GPIOs, KZ %1 GPIOs ¥ 5V fif /.
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SN EEAN
7 US)ART #:0, fmn# %A 4.5 Mbps, H A 34~ USART #10 (3#F 1xISO7816, 1xIrDA,
LIN) , 4/ UART #11
3N SPI M, HEHEIA 36 MHz, Horf 2 NS2EF 12S
14~ QSPI#:1, & ik 144 Mbps
4N 12C H: 1, A EDS 1 MHz, FEMBECATES, AU SCREOUb b
1~ USB2.0 Full speed Device #22 [
2 /> CAN 2.0A/B kb1
14> SDIO #2 1, 3 #f SD/IMMC/eMMC #%x{
XFMC (A28 fE sl a8 ) #:10, AP JE SRAM, PSRAM, NOR. NAND Flash 77fif#%. TFT
LCD &7x
1~ DVP (Digital Video Port)
Lz AN|
2 4~ 12bit 5Msps i ADC, HJLE A 12/10/8/6bit 538, 6bit #E N RAER Eik OMsps, 15 16 #%
A B S N IS, SRFZE A
21K 18 JEiE A Al i, SCRFIRThFEIRAS T i
2 4~ 12bit DAC, KAEZH 1Msps
SCHREA I NS 222 F R YR
BT M 11 52 35 1.8~3.6V Az HL R TAF
2 i DMA #5185, APl a8 SRR 8 @i, miE L &2 B kT & T
RTC SEHF i 8h, SCREES DT, WErFE, Jo IR, SCRE Py S ik i
el E
2 /> 16bit mE TS, SRR, fH LR PWM i LR OE RS gR D NS IR, B
FEHIRERE 6.9nS; AN ER 3 4 MOLRIEIE, Horb 3 ANEIE SRR 6 5% H AN PWM i
4/~ 16bit B THEES, A ERBEE 4 NMESLIEIE, ORISR ELEPWM Fi
2 /™ 16bit S5t i AR
1x 24bit SysTick
1x 7hit & HE T 14 (WWDG)
1x 12bit #7149 ( IWDG)
e 7 3
S 4 SWDITAG 7E £k ik 0
% ¥ UART. USB Bootloader
AR
PN B SR SR i 5|
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— ¥ AES. DES. SHA, SML1.
— Flash f#fin=,

ZHAPAXEH (MMU)

— TRNG EBEHLECR %

— CRC16/32 i
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SM3. SM4. SM7, MD5 &k

— ZEFE5AP (WRP) , ZFEAY" (RDP) 4% (LO/L1/L2)

— FFEER,

FEFP I N, 24 SR

— STERRE R RN, B
® 9617 UID /% 128 /7 UCID

® TRt
— TAFRRTVEH:
— TARREEVEH:

— ESD: KV (HBM %) | #1KV (CDM %)

o LA

1.8V~3.6V
-40°C~105C

—  QFN32(4mm x 4mm)
—  QFN40(5mm x 5mm)
— LQFP64(10mm x 10mm)
— LQFP80(12mm x 12mm)

| AN AEIVES:

EYl LERS)
N32GAFRXC | N32GAFRKCQ7,N32G4FRHCQ7
N32G4FRKEQ7,N32G4FRHEQ7
N32GAFRXE | N32G4FRREL7,N32G4FRMEL7
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H3x
1111 OO 6
1.1 FAZ I oottt a ettt e ettt sttt 7
L2 B R 8
8511111 OO 9
2.1 AR FEBRPIAZ oottt ettt bbbttt ettt bttt e bae et 9
A <X -2 SO PO T PR U USSR 9
220 HRATRITZATRE RS oottt sttt sttt 10
222 HRATUSRAM ..ottt ettt 10
223 BRI EINH BB ZEINVIC) oottt 11
23 ANEBE I B ZREXTI) oottt 11
24 I R oottt 11
I T = s v 12
A S 3 < =TT 13
BB e TN 13
BRI < SO 13
3 T (105 =Y < v TP 13
210 BEEEAFMERTFIUDMAY oottt st 14
201 SEEFHTBH(RTC) oottt bbbt 14
I B =1 3 1 = OO 14
2121 FEATEIFBE-TIMBAITIMT oottt ettt en et an et nenen 15
212.2  GHFITERTZR(TIMX) cooiiiiiieiceese sttt 15
2123 FEBIEHNERT ZE(TIMLIFITIME) c.ooioivcieeeie ettt 16
2124 RGIFEETEIT ZR(SYSUCK) coovvreceiiees ittt sttt n et n et nen 16
2125 BT TERTZEWDG) .ottt sttt 17
203 ORI T oottt 17
214 BB URBEUSART) oottt 18
205 ERATARBEFETT(SPI) oottt sttt 20
206 R AT TEITIETT(IZS) oottt ettt 21
207 U AR TT(QSPE) vttt ettt sttt ns s 22
218 BRBFHINEIEIETT(SDIO) oot s sttt 22
219 FIBAEMEAERIBEEE TTOKREMOC) oottt 22
220 AEHIBEIXIIZE (CAN) .ottt ettt ettt 23
221 B BT EUZE(USB) oottt 24
222 BRI BETT(GPIO) oottt 24
223 BEIUELTEEHAL(ADC) oottt 25
224 BT FEHIL(DAC) oottt 26
R R = £ ) OO 27
226 BUFHIIIETT(DVP) oottt ne st 27
227 R AL BB EH(TSC) vttt ettt 27
228 PR TUREEIETTTEEATE(CRC) coooeveeeceeeeeeeveeee et es st ns s 27
229 IR IIIE ST EE(SAC) cciiieeeieee e se ettt 28
230 MEBEETE I (UID) oottt 28
231 AT HLRITAGHHTR I (SWI-DP) ..o 28
B B I I R ... ettt 29
3.1 B TR T L oottt ettt 29
T 0 1 = V<3O 29
TS 7 0 | = o OO 30
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313 LQFPBA ..ottt ettt ettt ettt ettt n ettt ettt en et e en et e er et en e 31

B LA LQFPBO.... oottt eeeee ettt ettt ettt ettt ettt ettt ettt ettt e ettt e st en et e r et n et et 32
3.2 GITEIIZ FH TE S oeoeeeeeeeeee ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt en e 33
R 1 . TP 39
4.1 D L oottt ettt ettt ettt ettt ettt ettt n ettt en et en e 39
A11 /I I R BB oottt ettt ettt ettt ettt e e ettt ettt ettt ettt ettt e et n ettt etens 39
A1.2 TR BIEL oottt ettt ettt ettt ettt e et ettt et ettt e e ettt e ettt et et n et en et 39
A.1.3 BT RHZR oo ettt ettt ettt ettt ettt ettt ettt ettt naeee 39
A1A B ELZE cooeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeetetet ettt ettt ettt ettt ettt ettt ettt ettt e ettt naeee 39
A.15 G LR oottt ettt ettt ettt ettt ettt ettt ettt ettt et et 39
A8 L T oo ettt ettt ettt ettt et ettt e ettt et ettt 41
A=< i = = ST SOV TOOPROTON 42
4.2 LT T3 R BTUTEARL 1+ eveveeee ettt ettt et e s et e e et et e e et e e e et et et e ettt e et e et ettt e et et et et et et e ee et et ete et en et 42
4.3 TR 2B ettt ettt ettt ettt ettt ettt ettt ettt ettt et ettt ettt en ettt en e atns 43
B30 FB A E G oo ettt ettt ettt ettt ettt n ettt 43
I e k= e 25 < T oSO 43
433 R T R F R R VL oottt ettt ettt tn sttt e ettt 43
B34 PUBIIBZEHLI oottt ettt ettt ettt ettt ettt ettt e 45
B35 B T A TE oottt ettt ettt ARttt n et et et et ee et n et en s 45
B.3.6 AR B R oottt ettt ettt ettt ettt ettt ettt ettt e e 47
e T A o 4 T TSSO T PRSP RTTPT 51
8,38 P oottt e e ettt ettt ettt et et ettt et e e 52
B.3.9  FLASH IR B AP oottt e ettt e et et e e e et e ettt et ee et e et n et enen et 52
B.310 XEMOCHETE oottt ettt et s e e et et et et e e et ettt et et et et et ettt ettt e e 53
4311  ZIHRRAE (FEIBUBTE) oottt 58
B.3.12  HOT I oottt et ettt ettt ettt ettt ettt e e 58
A.3.13  NRST G BETE oottt ettt e ettt ee et e e e et es e et es et ee e e et e e et s et s e enerenns 61
B304 TIM I I B oot oottt ettt ettt et e ettt e et e ettt n et n et en et 62
A.3.15 B2 LI oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt e ettt ee et 62
A.3.16  SPII2SHE T TEEIE oo ettt ettt et ettt e et et e et et et e s et et e et et ee et et et e e et e et e et en e enns 63
I A 0 1S T OO 68
A.3.18  SD/SDIO ML TUEFIE oottt ettt ettt ettt ettt ettt ettt e ettt en et 69
A.3.19 USBEFTE oottt ettt ettt ettt ettt ettt ettt ettt ettt et ettt ettt ettt e et e et ettt eeetens 71
4320 RS RIRIH LG (CAN)EE TTEFIE oo 72
4321 120 B EEADC)HL B E oot 72
4322 1200 BB IS DAC)HL TBE oo 74
4323 BTG ITDVP)EE TIEFTE oot 75
A324 R A AR (TSYEFIE oo 76

o <= £ TR 77
5.1 QFINB2.. ettt ettt ettt ettt et ettt ettt e ettt 77
5.2 QFNAD oottt ettt 77
53 LQFPBA ...ttt ettt ettt ettt ettt ettt ettt ettt n e 78
5.4 LQFPBO ...ttt ettt ettt ettt 79
LR %7 7 - PR 80
b= = TSSOSO URPRRN 81
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2 1oL NB2G AR B R U oottt ettt ettt ettt e et et ettt e e et e ettt et et e ettt et ettt e et ettt en et 8
BB 2oL B B T T B EE T oottt ettt ettt ettt et e ettt eeen e 14
2 Bl B TITE Yoottt ettt ettt ettt et et n ettt e 33
2 B-2 XEMOCTITHITE S oottt v ettt et es et et e e ee e et e et e s e et ee et et et e et ee et et e st en e een e eens 38
B = £ ) = TSROSO 42
B = £ = OSSOSO 42
B A3 T I ettt ettt ettt ettt e et et et et ee et en et et en s 43
B A B ] A 2 oottt ettt ettt ettt ee e ettt e et ntes 43
B A5 b I T LT B T 250 oottt ettt e et e et ee et ee et ee et e et n e et n et 43
FE A6 DI BRIT AT T L T A2 T oottt ettt ettt ettt en et n et 44
F2 AT BB HLIE oottt ettt ettt e e et et e et e et et et et e e et et et e e et At ee et et et et eeen e 45
K 4-8 IBATAA T IR K IR HRE, B AL FARAD A BB I AE T IZAT oot 45
% 4-9 HEARAE ST BB FIRTHAE, ACHBIB AT EFLASHERRAM I .coveeee ittt 46
X 4-10 R HIBE R T I B R IR R HETR TR oottt ettt et een et ee s et en et e s eneeeee 46
K 4-11 BT R E R TE AR, R A EEARAD A PSS FLASHIIZAT 1ot 47
R 4-12 BEARALNT A SR B RV R, BE AL ERARAD M P FBFLASHERRAM HFIZAT oot 47
B R R =Ry S e L ST 47
B AL B IR P T I B R E oottt ettt ettt e ettt ettt ettt ettt e et en ettt en s 48
22 A-15 HSE 4~32MHZIR T B A TEDD oottt ettt ettt ettt ettt ettt et et ettt en e 49
F 4-16 LSENR TG A M (FLETB2.7BBKHZ)W ..ottt 50
BB LT HSIIR TG B E D@ oottt ettt et ee ettt et e e e st e e e ettt e ettt ettt ettt en ettt erns 51
TR 18 LS IR TG o E D oottt ettt ees ettt e ettt ettt e ettt ettt e ettt en et en et erns 51
R A-19 (B TIPFERETRICIMRIEENT TH] ..ot e iss st etae s ebee s et et ens e e e ees et eeeeseeee e e s eeens e s e ees et eeseeseseesesee e eseesenseseneeees 52
B L 1= I T TR 52
R AL TR B A o oottt e et ettt et e et et ettt et e ettt e ettt ettt ettt et ettt ee et en et s 52
R A2 TR 2 A T B AR B TP oottt ettt ettt ettt ettt ettt ettt et et ee et ee et eeen e et e et es e eeans 53
% 4-23 B AT FHIPSRAM/NORIEZEEEIT FEDD oottt ettt en et e e er s 53
L 4-24 B AR E FHIPSRAMINORE EEVEIT FEDD oottt ettt ee et e e en s 55
R 4-25 NAND N AETEE JE AT FEETED oottt ettt ettt ettt et e e et et e e et ee et et e e et s eeeseeeens 57
2 A28 ESDZATT R RAEL vt eese e eaten et et ee e e e eet et es et e e ettt ettt et et e et e st et et et et et et ee et en et en e en s 58
2T L UIBUBNE oo et et ettt ettt ettt ettt ettt ettt ee ettt n e en s 58
B A28 OB A T oot oottt ettt ettt ettt ettt e ettt e ettt ee et en et en e enns 58
2 A-29 T FEL I TE oottt ettt ettt ettt ettt et ettt et et et ee et en et en e s 59
2 430 BN B T ED ettt ettt ettt ettt ettt ettt ee et et enns 60
2 BB N R ST G T oot ettt ettt ettt et et et e et et et et e e e ee et et et et e et e et et et e e et e et et eeener e 61
2 A-B2 TIMXOEEEEE oottt ettt ettt ettt e ettt et ettt et et ee ettt eens 62
B B33 2 E L e oottt ettt ettt ettt ettt ettt ettt ettt er et 62
FE A-BA SPILEETED oottt ettt ettt ettt ettt ettt ettt ettt e ettt en et 63
G B35 SPI2EETED oottt ettt ettt ettt ettt ettt e et en ettt en et 64
B B30 12SBETEW ettt ettt ettt ettt et e et ettt ettt ettt ettt ettt ee e r et ee e r e eneees 66
2 4-37 QSPIFESDREELZL T HIEFTE oottt sttt sttt 68
2 4-38 QSPITEDDRIEIN T I TE ..ottt ettt 69
T2 2239 SD MM CHZE TTEEME <ottt ettt et et et et et ettt e et e e et e e e et e e et et e et et et et et ee et ee et esenseeeteneeeeseeeenans 70
2 BB USBJE BT THL ..ottt et et ettt et et et ettt ee et et et et et s ea et ee et e e et et s e s e e e e e et et et et et e et ea et et et et ee et et et et et et eneeeeeeeenas 71
2 A AL U S B LI e oottt ettt ettt ettt ettt a ettt ettt ettt ettt ettt ettt e ettt ettt en e eeeeas 71
2 A2 U S B A TH H P ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt en e eeeeas 71
2 A2 D CE T oottt ettt et ettt ettt Attt ettt ettt ettt ettt et ettt eeeens 72
R 4-44 ADCHERE — JRIBRIIIIER ZETED@ oottt ettt ettt ettt ettt et et ee et ee et et en et en e ees e eeaes 72
2 Ao DA CHE T oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt et et et en et eeeens 74
B ol DAVl o B B < L TR 75
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B %
BE -1 NB2GAFRZRFUAERE] ......ovoveeeeeeeeeeeeeeeeeeeee ettt ettt e et s st e et e et et e e e ettt e e et et e e et e et et e s ee e e es et e e s et eeeesneenaees 6
] 1-2 N32GAFR Z A TT B R S LTI oot e ettt ee et e e n et ee et ee e es e et en e e tennes 7
L 2-1 FF A I Bl oottt ettt et et ettt ettt ettt et et et e ettt et et e e eneees 10
BEL 22 B R <ottt ettt ettt ettt ettt ettt ettt ettt e ettt e Attt ettt ettt ettt et n et ee e r et 12
B 3-1 N32GAFR R HNQFNSB2G] BHIZI AR wveevceeseeeeeseeeees ettt n st anae st st n s 29
] 3-2 N32GAFR R FIQFNAO T HIZF AT oottt eee et e et s et e et e et e et s et s et e et s et n s es e eneaees 30
] 3-3N32GAFR R HILQFPBAT] FHIZN AT ovoceeveeieeeeseeeees ettt an s s st s st s ntan et nenan 31
] 3-4 N32GAFR ZEFILQFPBO T I AT A .ottt eeee et e et e et ee et et et s st s et s et e et sta sttt e e nbtteees 32
BE] AL L TR T2 28 oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt et et er et 39
BE] -2 GI T NS oottt ettt ettt e et et e ettt ee e ettt et et e et et et et ettt ettt et en e eeetee et et et ee et et narens 40
A3 B T - oottt ettt ettt ettt ettt ettt ettt ettt e e 41
Ao B T BT R 7 2 oottt ettt ettt ettt ettt ettt ettt ettt ettt 42
A-5 AN T TS AR T ZE INE FT BE] oottt ettt et ettt ettt n et e et e 48
A6 AR T AU I ZE IS FT BE] ottt ettt bttt n ettt n et e et et 49
A-7 A3 FHBMHZEEA I FH oottt ettt ettt ettt et et et et et et ta e et er et et et e e st et et et et et et e e eseseees et e eeeaeen 50
4-8 1132, 768KH BB AR IRT LTI I ..ottt ettt et s e e et n e et e e et e et s et ee e eseneees 51
4-9 T4 KA FIPSRAMINORIIIEVETE T oo eee ettt e et e ettt s ettt e et se et en s 53
4-10 535 B FHPSRAM/NORB EETETETE oottt sttt sttt n sttt 54
A-11 NANDIZE B BEEEEAVEVE T oottt e ettt et ee et e et en et e e et et et e et ee e et e et ee et e s s e et s e een e 56
A-12 NANDZE B R BT EEAETEZ T oottt ettt ettt et et e et et et et e et e et en et ee et en et en e en e 56
4-13 NANDH% il #8575 38 FAFAE 23 TR T BEEEAE TG 1ottt ettt 57
4-14 NANDH% ] #8756 38 FHTFAE 2 TR T B AT 1ottt 57
A-15 B NI AT T E TE L oo et ee et bttt et et e et et e et et et et et et en et n et er et en et 61
B-16 FEUUFINRST IR oottt ettt ettt n et n st es s en s enees 61
A-17 PPC I R AT I T FTIIER FELIR D)oo eee it ettt e et e et e et e et e et en et s e et ee e et e e et en e s 63
4-18 SPIBT I — MABEZUHICPHASO ..ottt ettt ettt et et s et et et e enees e e e e e e s et enees e enaens 65
4-19 SPIBT I — MABEZUHICPHAZLID Lottt ettt ettt s ettt e s et ee e et en s s e eenaees 65
A-20 SPIT Bl — BT ) oottt ettt ettt ettt ettt ettt 66
4-21 PS PRI 7 B KT oottt 67
4-22 PSTERL IS 7 B KT T W oottt ettt 68
4-23 QSPIZESDRAE I T IS T oottt ettt n et 68
4-24 QSPIZEDDRIELZL T I T .ocvvevceese ettt ne s s s snensnaes 69
A-25 SDIO TR TR 1ottt ettt ettt ettt e et ettt e et e et ettt et et e et ee et et e e et ettt et ettt e ettt ee ettt ettt en et 70
B-26 SDERTATEIIR oo iees ittt ettt e ettt ettt ettt ettt ee et ettt ettt e et et e et et e et et et e et ee et et en e eneees 70
4-27 USBIS T : UARAZE S ETFRI T BEIFTEITE S oottt ettt ettt ettt es e s et s et en et enee s 71
A28 AD CHE B oottt ettt ettt ettt et ettt ettt ettt et ettt e ettt ettt ettt en et 73
4-29 (3 FHADCHLI FRITEFEIE] ..ottt ettt ettt ettt et et et et et s et e et et et ettt ettt ettt et ee e 73
A-30 F H B R 2 B 2 B 2 B oottt ettt e ettt e ettt e et r et en et eneees 73
A-31 DV PEE LTI T B oottt ettt ettt s et ettt e et et et et et e et e e e et et et ettt e et et et et ettt e et et ee e e 75
I 0 = N K= AN OO 77
T @) = N T 5= AN OO OO 77
B3 LQFPBAT] 2 ST oottt ettt ettt ettt 78
Bod LQFPBOI] 2 ST oottt ettt 79
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1 =mENT

N32G4FR £ 4 iz ) 4 77 i K F i PE AE 328 ARM Cortex™-MAF N 1%, BT SIEH T (FPU) M3 s
SAHE (DSP) , SCHFEATIH ARG S . BE LAEEAI144MHz, SR ETAS12KB N A7 Flash 7 S 5 2 i
X, 5 K144KB SRAM, Hui@i XFMCHE: 14 FLASHFISRAM. B — W idAHBAZE, —
AMIGIE SR I Bl B ZEAPB S s SR, e % SCRFES B0, HRIEFE M m it Rl 1, AdE 24~ 1241
5Msps ADC, #ix% ¥ 716 Mk NiEiE . 27 1Msps 1267DAC, [FIRRMEZf¥rBEEn, a7y
U(S)ART. 44°12C. 31-SPI. 2/M2S. 11MQSPI. 1/7MUSB 2.0%: %%+ 241~CAN 2.0Bi#i{5#: 1. 1/-SDIO%: [,
PALK — AN ECr AUz (DVP) , BB EIEAIE S 2, SR 2P br A [ 2 LA ik .

N32G4FR & 517 i Al e g TAE T-40 CE+105THIEEVu [, L HEE1.8VEI.6V, 4t Z M4t H
FkEf, fFEIRThFEN I ER . Z R 577 S At A HE A8 I 22 128 JHI 16 AN [H) 5 25 J 20, ARHEAS [F] B 2%
B, B AN B AR AR

XL 5 (R AMBEHC B S PR REAC AR S ARTIARRFIE, 1GNB2GAFR AV il 85 AW & & THREUBL, 15
LU REUTIEE. TREUCE BN E YR S0 BT A o

K 1-125H ViRV SR

1-1 N32G4FRAFIHEE

sonig
R-SRAM SRAM

16 KB i28 KB ARM Cortex-M4
144 MHz

) AHB-Lite
LS A

AHBZZEMEIE (144 MHz)

DMA1 DMA2 Security
8-ch 8-ch BEEE
hnEESIEE
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EIREK

1.1 5 RN

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

/J_.\_EI |B|£‘E
N: Nations Technology BEES
7. -40~+105° C
PR o
32 = 32bit
o HE
Rk L. LQFP
G = General purpose
Flash& &
Pt C = 256KB Flash
4 = ARM ncncﬁtltjex-Mel E = 512KB Flash
ER A TR
FR = B4R A ﬁ%%i';
{Fingerprint Recognition R= G4
M = BORp
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EREAK

1.2 dalF—%

% 1-1 N32GAFR R ¥ & IR L &

B N32G4FRKC/E N32G4FRHC/E N32G4FRRE N32G4FRME
Flash% & (KB) 256 512 256 512 512 512
SR'(A‘IEAB‘%% 144 144 144 144 144 144
CPUII % ARM Cortex-M4 @144MHz,180DMIPS
TAEME 1.8~3.6V/-40~105°C
WAE 2 No No No Yes(ﬁgldye)L °
A 4
JE B 2% =R 2
HeA 2
SPI 2 3
12S 1 2
QSPI 1
12C 3 4
i | USART 1 2 3
#H | UART 3 4
usB 1
CAN 1 2
SDIO NO | 1
DVP No 1
GPIO 24 32 | 51 65
DMA 2
'\(':“hmagﬁgl‘;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. SHAL/SHA224/SHA256. SM1. SM3. SM4. SM7. MD5.
CRC16/CRC32. TRNG
AR EERY (RDPWRP) | % XY ZAHE)
3% QFN32 | QFN40 | LQFP64 | LQFP80

1. SPI2FISPI34% M RE W5 R ik Hu7E SPIAE TR 2S5 A5 2 18] V) 4t .
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EIREK

2 TheedET

2.1 BRI

N32GAFR R FEE K T feii— e ARARM Cortex™-MAFALFE RS, 7 Cortex™-M3 PN K% R 3L Famfl T8
AET. BN T SIEEAL PR E (FPU) « DSPAIFEATIHHE RS, 4L1.25DMIPS/MHz L S ERE . [RIES
HE RS 5 A RE 77 5 Cortex-M & 51 AL FL 8% R IHAE, ARRACHN 5 T4 F R4 sS4 4, T DA 2 75 B4 o)
A S ER &R B 5 T N 5.

ARM Cortex™-M4F 327k i f5 2 HE AL 4% BA L R AARRE 240, 18 5 K FH 8 A 164 75 14 I A7 2% 2 [m] Y
Al R IEARM N ¥ 1 M BE .

¥ Cortex™-M4F[a] | 3 & Cortex-M3/0HS .

2.2 FikeR

N32G4FR R 5 8 E AL SR AN NAE (Flash) f7fifgs. BAINSRAM, R 2-1 47k 28w i
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ERRAR
2-1 ffAs WL

Reserved 0x4002_5000 - OXSFFF_FFFF
MMU 0x4002_4C00 - 0x4002_4FFF
Reserved 0x4002_4800 - 0x4002_4BFF
SAC SRAM 512B*2 0x4002_4400 - 0x4002_47FF
SAC 0x4002_4000 - 0x4002_43FF
Reserved 0x4002_3400 - 0x4002_3FFF
CRC 0x4002_3000 - 0x4002_33FF
Reserved 0x4002_2400 - 0x4002_2FFF
EFC 0x4002_2000 - 0x4002_23FF
Reserved 0x4002_1400 - 0x4002_1FFF
RCC 0x4002_1000 - 0x4002_13FF
ADC2 0x4002_0C00 - 0x4002_OFFF
0XE010_0000 - OXFFFF_FFFF Reserved ADC1 0x4002_0800 - 0x4002_0BFF
ae] DMA2 0x4002_0400 - 0x4002_O7FF
E DMAL 0x4002_0000 - 0x4002_03FF
Vendor Specific 511MB Reserved 0x4001_8400 - 0x4001_FFFF
OXEOOF_F000 - OXEOOF_FFFF ROM Table SDIO 0x4001_8000 - 0x4001_83FF
0XE004_2000 - OXEOOF_EFFF External PPB
0XE004_1000 - OXEO04_1FFF Reserved
0xE004_0000 - OXE004_OFFF TPIU Private Peripheral - External 768KB Reserved 0x4001_5800 - 0x4001_7FFF
UART7 0x4001_5400 - 0x4001_S7FF
] N UART6 0x4001_5000 ~ 0x4001_53FF
0XE000_FO00 - OXE003_FFFF Reserved Private Peripheral — Internal 256K8 DVP 0x4001_4C00 - 0x4001_4FFF
0xE000_E000 - OXEQ00_EFFF NVIC 124 0x4001_4800 - 0x4001_4BFF
0XE000_3000 - OXE000_DFFF Reserved 12C3 0x4001_4400 - 0x4001_47FF
0XE000_2000 - OXE000_2FFF FPB Reserved 0x4001_3C00 - 0x4001_43FF
0xE000_1000 - OXE000_1FFF DWT USARTL 0x4001_3800 - 0x4001_3BFF
0XE000_0000 - OXE000_OFFF IT™ TIM8 0x4001_3400 - 0x4001_37FF
SPIL 0x4001_3000 - 0x4001_33FF
Extended register 1GB TIML 0x4001_2C00 - 0x4001_2FFF
Reserved 0x4001_2400 - 0x4001_2BFF
0xA000_1400 - OXDFFF_FFFF| Reserved ~ GPIOG 0x4001_2000 - 0x4001_23FF
0xA000_1000 - 0xA000_13FF QSPI Register om GPIOF 0x4001_1C00 - 0x4001_1FFF
0xA000_0000 - 0XA000_OFFF XFMC Register o GPIOE 0x4001_1800 - 0x4001_1BFF
< GPIOD 0x4001_1400 - 0x4001_17FF
GPIOC 0x4001_1000 - 0x4001_13FF
0x9000_0000 - Ox9FFF_FFFF QSPI Bank GPIOB 0x4001_0C00 - 0x4001_OFFF
0x8000_0000 - Ox8FFF_FFFF XFMC Bank3 NAND2 GPIOA 0x4001_0800 - 0x4001_OBFF
0x7000_0000 - OX7FFF_FFFF XFMC Bank2 NANDL EXTI 0x4001_0400 - 0x4001_O7FF
0x6800_0000 - OX6FFF_FFFF Reserved AFIO 0x4001_0000 - 0x4001_03FF
0x6400_0000 - OX67FF_FFFF XFMC Bankl NOR/PSRAM2 - -
0x6000_0000 - OX63FF_FFFF XFMC Bankl NOR/PSRAM1
0x4400_0000 - OXSFFF_FFFF Reserved Extended Device 1GB
0x4254_0000 - Ox43FF_FFFF Reserved(bit-band Alias) Reserved 0x4000_7800 - 0x4000_FFFF
0x4200_0000 - 0x4253_FFFF Peripheral Alias(bit-band Alias) DAC 0x4000_7400 - 0x4000_77FF
0x4010_0000 - Ox41FF_FFFF Reserved PWR 0x4000_7000 - 0x4000_73FF
0x4002_A000 - Ox400F_FFFF Reserved(bit-band Region) BKP 0x4000_6C00 - 0x4000_6FFF
0x4000_0000 - 0x4002_OFFF AHB/APB1/APB2(bit-band Region) CAN2 0x4000_6800 - 0x4000_6BFF
CANL 0x4000_6400 - 0x4000_67FF
USB/CANI SRAM 5128 0x4000_6000 - 0x4000_63FF
0x2400_0000 - OX3FFF_FFFF Reserved USB Register 0x4000_5C00 - 0x4000_5FFF
0x2248_0000 - Ox23FF_FFFF Reserved(bit-band Alias) 12C2 0x4000_5800 - 0x4000_5BFF
0x2200_0000 - 0x2247_FFFF SRAM Alias(bit-band Alias) Peripheral 0.5GB 12C1 0x4000_5400 - 0x4000_57FF
0x2010_0000 - 0x21FF_FFFF Reserved UARTS 0x4000_5000 - 0x4000_53FF
0x2002_4000 - 0x200F_FFFF Reserved(bit-band Region) UART4 0x4000_4C00 - 0x4000_4FFF
0x2002_0000 - 0x2002_3FFF SRAM/Retention SRAM — USART3 0x4000_4800 - 0x4000_4BFF
0x2000_0000 - 0x2001_FFFF (bit-band Region) om USART2 0x4000_4400 - 0x4000_47FF
2% Reserved 0x4000_4000 - 0x4000_43FF
< SPI3/1253 0x4000_3C00 - 0x4000_3FFF
OXIFFF_F812 - OXIFFF_FFFF Reserved SRAM 0.5GB SPI2/1252 0x4000_3800 - 0x4000_3BFF
OxFFF_F800 - OXIFFF_F811 OptionBytes TSC 0x4000_3400 - 0x4000_37FF
O0xIFFF_4000 - OXIFFF_F7FF Reserved IWDG 0x4000_3000 - 0x4000_33FF
0xLFFF_0000 - OX1FFF_3FFF SystemMemory WWDG 0x4000_2C00 - 0x4000_2FFF
0x1002_0000 - OX1FFE_FFFF Reserved RTC 0x4000_2800 - 0x4000_2BFF
0x1000_0000 - 0x1001_FFFF Aliased to SRAM Reserved 0x4000_1C00 - 0x4000_27FF
0x0808_0000 - OXOFFF_FFFF Reserved AFEC 0x4000_1800 - 0x4000_1BFF
0x0800_0000 - 0x0807_FFFF FLASH CODE 0.5GB TIM? 0x4000_1400 - 0x4000_17FF
0x0008_0000 - OXO7FF_FFFF Reserved TIM6 0x4000_1000 - 0x4000_13FF
0x0000_0000 - 0x0007_FFFF | Aliased to Fl yISRAM TIM5 0x4000_0C00 - 0x4000_OFFF
TIM4 0x4000_0800 - 0x4000_0BFF
TIM3 0x4000_0400 - 0x4000_O7FF
TIM2 0x4000_0000 - 0x4000_03FF

221 BMARNNEEMER

FNEBM 256KFIS12K 7R NNFE (FLASH) , FI TR MEdE, T A/ 2Kbyte, SZRFTT#E
B, FH. TR, TR FIERERE,

YR INEA, SANASINE . S ESES CBREREERUTERE)

TR P XS, &2 N3H X, AR P Z AR AV 5 AT HATREE) .

2.2.2 BAXSRAM

Fr R Z A 144K F i I N B SRAM, SRAMAIR-SRAM, HHR-SRAMRetention SRAM, K/NHN16KF
F1, fESTOP2. STANDBYEIN#EM T Al LLARKR S (FH P T i B OV AR FF B R FE) -
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ERREA
2.2.3 MEMNMERNPEEFII[NVIC)
m N ERENE R, e b 2 k86 R 5 i Hh s E (1 4516 Cortex™-MAF 1 Hh T £8)

L6

> BEREETINVICERIEIA R AL AR 1 o e )57 b B
R IA) N i B N N A%
ERATINVICH: O
SOV Hp T i L b 2
Qb EE G 1 0 e P S 4
SCREFRINT R R T AR
ERIT e SHE

> TR EI BEKE, ToREASME TR
AR LA/ [ o I IR A AL RV ) Hh T T i

2.3 S\EB b /B R BIER(EXTI)

SRR P BT SR S B S 22 N IS I 25, TP AR T WA SR B TR TR AT DA ST G T R
KA (ETHEECT R BT, FFRENS Bl SRl A7 MR A A SR LERF T TP IE R IR
EXTIR] DU 2 bk ot 98 5/ T N FEAPB2 R I B i H. 223565138 F /O EFE RI16 T T 26

2.4 H#RE

PR PR AL Z R BRI Pk, RSN EERCIRZ AFHSI (8MHz) , P EERT LS (40KHZ) , M
FHEEEFHSE (AMHZz~32MHz) , AR EER 8 (32.768KHz) , PLL.

STALIT Y EBHS I A 4 5 B N BRIAICPUR b, B 5 P AT DAk 3R B LA e 3 M i ThRE I HSE R4, 2446
TR SN Bk 2 R0, e AR B, ARG E shHb I BIHSL, W RAERE T, B AT DA R A B
Wro [EIRE, 7875 B AT DR B PLLAS £ 58 4 i mb B 2 (G0 24— AN TE1 R0 FH 1 o0 B3R 35 2 25 250
2o sds T ICE AHBIAZ . EdAPB(APB2) FIIGHEAPB(APBL) X 5. AHBI K Hi4i % £ 144MHz,
APB2[1) 5 AR A T2MHzZ, APBLII i miAl % N36MHz. S & 2-2(1) I B b AE P

vV V V VYV VY V
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Nation &
EREIK v
2-2 I i

FLASH_CLK
CIOCk Tree HSE TRNG IM to Flash programming
Legend: - | /Z;‘e;ca}grz ———— 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
LS| = Low-speed internal clock signal HSI
p g ADCIMSEL 11/21+++132
UsB 48MHz USB_CLK
Prescaler to USB interface
11/1.5/2/3
RNGC prescaler
11/2/3/4/--/32 RNGC_CLK
12S3CLK
12S2CLK
ADCPLL
prescaler ADC1/2_PLLCLK
11/2/+++1256 ADCL/2_HCLK ADC1/2_CLK
ADC HCLK
— prescaler ADCPLLPRES[4]
11/2/++132
FCLK
HSIRC SCLKSW
8MHz HCLK CPU
PLLMULFCT [HSI = AHB BUS
8 SysTick
0SC_OUT [HisSE 0sC SYSCLK Prﬁs?fier HCLK = 4
0sC IN 4~32MHz X17..x32 PLLCLK] [ 144MHz | |, 07151 XFMC_CLK  SDIO_CLK
- MAx | Uelbe] SAC_CLK  QSPI_CLK
HSE CRC_CLK DMA1/2_CLK
PLLSR APB1
SRC P | 36MHz MAX PCLK1to
PLLHSEPRES Tescaler APB1 peripherals
LKSSEN [1/2/4/8/16 perip
HSE
/128 TIM 2/3/4/516/7
0SC32_0UT
- ' LSE OSC » RTC CLK If(APB1 Prescaler = 1) x1————> TIM2/3/4/5/6/7_CLK
0SC32_IN 32.768KHz| | LSE - else x2
APB2
RTCSEL L | Prescaler 72MHz MAX PCLK2to
LSIRC LSI APB?2 peripherals
40KHz IWDG_CLK 1121418116 pertp
Lsi TIM1/8
{——— TSC_CLK If(APB2 Prescaler = 1) x1
LSE else x2
LSIEN TIM1/8_CLK
——— HSI
——— HSE SYSCLK
MCO [ SYSCIN TIMCLKSEL
PLL MCOPRES
Prescaler — PLLCLK
MCO 1213/4/...115

1. HHSIHENPLLE B E R, B 1 RGN B R H 588 2] 128MHz.,
2. Y FHUSBINBERT, 440 RIS FHHSERIPLL, CPURIHZ W iZ48MHz. 72MHz. 96MHzE{144MHz,

2.5 BN

TEJR BN, 3@ BOOTO/LT| AT LAk £ =i 5 S L= i — A

B NFEFNFAMERE (FLASH Memory) 5 3l

B RGAESS (System Memory) JE3)

B NEISRAMIE 5]

JE B INEAEF (Bootloaden) /775 T RGiAFfifi s, P L@ USARTLMIUSBER X [N AF#E4T S A o
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EIREK

2.6 AR

B Vpp=1.8~3.6V: Vopil 905 JIAI A 1 a5 H .

B Vssa, Vopa=1.8~3.6V: HJADC. DAC. TSCELALLEE /M R L . VopaVssalh 573 7 IE L F Voo MV ss o
B Vpar=1.8~3.6V: HkHVppht, NRTC. #MHE32KHZYR 45 Al o % 75 A7 ps fik Lo

KT RS NS 5, S 4-3ftH T &

2.7 RBEHEEKNES

AR T L AL (POR) s HL 2 A7 (PDR) FEG, IX 7 FAER UG A0 T TAEIRZS, TRIUE RS/ (i
I 1.8VE TAE; Voolk T 1% € N IRE (Veorror) ), B AT RADIRES, AL IS E AL ES . #F+
WH— N e R IR (PVD), &ALV oo/Vooafit 5 BEVevo ELES Vool & T 805 T RE Vevo it
B, IR T LUK R EEE S . PVDIIRETR EiBE T TS o KT Veorror M Vevo HES %
* 4-6.

2.8 BEHER

PEZSA =R FRE(MR) KD FER R (LPR) A1 SC AR 2
B EREUMR)H T EH ST 81
B {CIhEER(LPR)H T CPUIYSTOPA 2,

B G T CPUISTANDBY R I It (0 oy i RS, A% i i B Ul , IR R85 A T%
THFEIRAS ((HFF A7 8 MISRAMIT Py 28K 2 2K)

G R E R AL R IR AL T TARIRGS, AER U ECT S8 PR AL T e B A H IR

2.9 {RThFEHRR

N32G4FR F 4177 i SR AR DR 2

B SLEEP#Z

FESLEEPHER |, WA CPUIF L, FrA S shl T LARIRES I wI AL K A v W/ = B e B CPU
B STOPO(

STOPOE R JIL T-Cortex -MAFR JFREIRIE R, ZE(FIFSRAMAMI 27 1785 N AR ERLITE G, STOPORE R, A DLk
FIBARH FERE W FE. FESTOPORE I R, E FEJRIRAIR #1521, PLL. HSIFIRCIR Y 2 FIHSE S AR 1% 2t 5%
M1, FIEEASMRET LAY & T e R Th AR =

M B] DUE AT —— ML B R EXTIE 5 FE 0% 6 25 M STOPOAR 20 FR e i, EXTUE 5 1l LA AME5167
EXTHES (IJOAM%) . PVDHI#iH . RTCHEE, RTCHISN. filifsmefig. USBRIMEE(ZS .

B STOP2f=

STOP21# X 3& T-Cortex -MAFIR L BEIR B, T MR 008 738 8 XS YR 4 355 ] . 32 FUR I 19 28 (MR) 5%
41, HSE/MSI/PLLC]. CPURF A7 a4 frt, LSE/LSIAIHCE T1E, ArfGPIOfRE:, #M&IIOEFHIhEEATRET,
16K R-SRAMEREE, HALKISRAMM ZF 72 B #4 £k . 847 T &/ T (72 R FFo

MR AT DL AT — A B RREX TS S0 iz ) 28 N STOP2KE X Fh e i, EXTHE 5 1] LA AMB16MEXTIE
Z (/OFXK) . PVDHIHIH . RTCHLE, RTCIH &N, filfsnifig,
13/84

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 &
EIRIﬁ?R\,
B STANDBY#ER

TESTANDBY A2 T A DAIK 2 5 (K 1 FE I T FEIRZS o PN 35 1 H R R 28 9 92 1A, PLL HSIFIRCHR 7 w3 ATHSE
IR A O BEANSTANDBY B G, FASRMNEHRER, HE&FABINEIRIRE, R-
SRAMT] %, FedLHERA T1E.

NRST EHISMHBENAE S IWDGE AL WKUP G| (1) —A™ F -y . RTCRER B RTCI) il £ mT DA fle il
# \STANDBY 5 UM fiE .

B VBATHIR

FEAR T i, HEEVpphi BN, #BKE 303k AVBATHLR . fEVBATHELR T, % TNRST. PAO-WKUP.
PC13 TAMPER. PC14, PC152 4}, KZH/05] b+ AR .

VE: EHFNENEENE, RTC. IWDGHIGH (I BhAS 2 il 45 1k o

210 EEFHJ[FI(DMA)

AR 2 R (iE FIDMAEH 4%, BE > DMAE 45 SR8 MBIl ] DUE BAE i as Bl as . SMBLEIAE
il e AL i 4 2 S e I Bt A s 2/ DMATE il 45 SCRPEA RS2 o X 105 B, G 1 Pl A d BIIA G2 b [X 45
RIS T I

BEAN BB L T T FDMATE KIZHR,  [RIIN 7T DL b P fi A B i E
FRA I L AR R AT H ARk .

DMATW DL T FE/H 4% SPI. 12C. USART, B, AR EFEH 2R 25TIMX, DAC. 12S, SDIO.
ADC.

www.nationstech.com

I I A R A TE

2.11 ERF#(RTC)

RTCZ —HIESTHITH A, WE H IR B, w3245 E D Thae, B AT M Bh b b f R 1 b (i
A B D) Thig. RTCHEIIVDDE Veard| L, 7EVooH 2 &R Voo it i, 750 i Vear 5| I
W, B A sV . RTCASH RAGalIHEAIRE N, M MSTANDBY BLA MRS, AL E
£

RTCHIIR SIS a] Lk 3% 32.768KHZ /M 8 i AR % 28 . A FK I AE40KHZ RCIR G 2« Bl vl 1 A1 3 it
B2 128 T R — AN Bh R 6 TR B R AR S N 5, U AM R 32.768KHZ I & A st
BRI, [EIR N RMER AR SR I B 22, AT L@ S —N512Hz 015 5 X RTCHII #hdki7 ik . RTCH —
A2 H TRy Aies P T I 3 b, BRSO NI B N 32.768KkHzIN, B 2 Ak — AN IR K I i TR] itk . S 4b
RTCH] LA Rl AR DI FEIRAS FMelE, DLA e i e iE T SCRIE T4E .

2.12 EFNERMEI R

RZ2DFPEEHE R A5 AN IEE NS M2 EATE R 4%, LU 2ANE T I I8 AL R e v E I 45
R T AR N A I E I A AT A S I R T R

* 2-1 BN 28 ThRE LI

g HERERAER | HEEERE | FOHAK | FADMARR | BIWHBEE | EiHl

TIM1 . Mk, 1A 1~655362 [ .

TIM8 1611 T, W | R ALk 4 H
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EREIAK
TIM2 Db ;
TIM3 . ik, 1~65536.2 i i N
TIM4 164 T, FEF | MRS el 4 e
TIM5
TIM6 1~655362 [
TIM? 161 Ik 25 ) 0 ]

2.12.1 EXRENER-TIMHTIM?

2N SL [ EEASE I R (TIMB/TIMY), REANE IS 885 — /N 1647 A 28T Eds,  th 4 B IR g 1 A
5o e TR LAE i Y PR AR A1, A i i T DO BB 8% (DAC) S (IR B, B TFERS 1y P 7
ELAOEREPIDACTH L fid A i H EL#EIKZIDAC

BRI AR R BT RE A T
> 1607 A EARH RN
> 1607 Al gnFR(A] SERHE SO B AT, T XN B Bk R AN 1~ 65536 .2 18] 1T = A5 E 7 45
> fil R DACH] A5 HL i 5
> EEUHT SR (AR R I P A T/ DMATE 3R

2.12.2 JBAERNBR(TIMX)

W E T4 0] [ IE4T E 2 2% (TIM2. TIM3. TIMARITIMS) . iX4 5 I 2848 2% 58 A ar (), AN E
PR —AN1647 1 E SN E AT BES . — AN 16AL F TAAgs AAAN ST (), AN B IE AR T
NFSE CH TSRk 5 )« St . PWMAT R R e, 7E B oK i 26 1 B A m 4 (ki 2 164>
EONAEIR .y LA B PWMIEIE

W EAE R A R
(A I S N I I N E B B e
1607 AT 42 (AT ASERHE ) Tl 7 IS, 125038 i A2 1) 4347 22 £ 1 ~ 65536 2 [] 4T 2 2018
AN PHT EE
> BNATIR:
=R
< PWMA (A 2B A R AR )
> kR
> A AN AT S ] s I AR I 2 ELIE ) [R5 F
R AR AR P AR TIDMA:
S R MBS BRI R R, T I GBI B B AN A )
S R FGHEERE B A VIE s A AN AR TR
< BNAR
< RO
> SCRFEG AL 3G B (IE A8 g R 25 AL SR A K 3% P %
> flR S N AR A IS B B R I e i R

EATIEREIE L 2 N SRR D) e S M SR e I a3 A LA, SRt FP e s T RE . IR, T
AT LAM RS, o AT — 10 e I 2R A0 AR A T~ AEPWMERT H o BN N 28 304 7 [ DMAGE SR AL o
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BRI
2.12.3 MRILFIERNEF(TIMLIFITIMS)

PIAMSL I GE R A8 (TIMUTIMS) |, A E I did i w4 142 703 49085 B S0 (1 16407 1 B2k 3 B s A Bl o
SRR RNIIRE, ARG S K T8 R (RS ER), B A R Gt L. PWML IRASEIX
] [ () ELANPWIM HE BF) o 8 5 ) 285 T 20 2 RIRC.CI b 1) Tl 2 AT 8, T A SIC B ik e 5 58 AR 8 T ) 34
MIUANAS B LA Z AP A . BN N SRS S8 A LI, A AR AR (T B

B EZOER RN E DR

o A O 1 N 1 S AN E

1647 AT SR (A] LASERME ) o A, T 250 as i A28 1) 49 A 3R HUCh 1~ 65536 2 1] AT = 451 «
SCHF B L4AMZ IR Ay 3 B 386 B e

EZPN M RRER

> HINARR;

=R

< PWMA (A Zal b A R AR )

Uk

PWMfii & ADCKA¥ :

fi s ) 457 7 PWIMBEA FE 0 Py ] i

B DX BF 1) 7T 2 A 1) LA M

6 FH M50 5 4 1 52 P B R 2 2 T BRI ) 20 LB

FOVFFESR BB AT H038 Ja W 2 S5 B8 B 25 27 A7 s 1) B S T 4
Breakii N 15 5 7] LUK & I 2 5 5 B T EADIREEH —A SRR
R A R A PR A T T IDMA:

SR VHEER ) R A IR, TR G A (e B ECE R AN R)
S AR FOTEERE B A WA s A A R TR
> BNATIR:

<> HH R

< Break{g 5Hi\;

> SCRFRIRE AT (B (LE A8 ) G 2 ANEE JR 1 G L

> FlURBNAE NI B sl e ) R IR

BRI, THEER o] AR e, RN PWMAG a2 0k, AT DI ek it e A K TG . AR 22 Zhig
S PRAERITIMIE IS SRR, PN AR R AR TR], DRI s 42 1 5 P 2 ) DA I 7 I A HE T e S TIMUGE I 4
PrFIRAE, SEOLFELD B R I RE -

2.12.4 RErtETE R 8§ (Systick)
A I 8 TSR R, AT S AN R A
B A TR

> 240

> A EMERAE

vV V V VY

vV V V V VYV V V V
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ERRK
> TR Y0 R AR — AR Bl 2 S

> AR PR
2.12.5 B THENEF(WDG)
SCRFFNE P& T TRI(IWDG) FIT MU T T#I(WWDG), MG T TS GE T S B e 4ebE, N Tl o R o
PERE PR RS
MSLETIE (IWDG)

WAL IR T — 120 AR RS A — D BLRLII T s, ST ) AR RCHR % e 330, BIE T2
PR AT e B AL, T TAE(ESTOPRLURISTANDBY 5 5 . IWDG— B HIE, Wl SRALE 15 5 (1 IR 1)
IS GEBRET IR, WITETH s 1 522 00008 7= A4 S A, B AT LA 76 B A2 P R A ) it 52
PRGBS E HE I 8309 AR PP R (I i B S e I AT DA RS AR B A
& 1. EATAC T FER L AT L o

®HOFEIH (WWDG)

T A T A0 SO 8 PSR N P 8 -0 A T 0 DAL )32 8 2 P B ) IS P 2 e 1 28 I FR A 4T PP 97 T 7
A A R o B AR DR A IEAE TO AL AR FORT BT, 7 1140 P B A 3 1 0 L A I ] P I, =77
—AMCUENL. (LR Has L 2 & DA A2 a2 i, SR 77 (38 9 -0 B (FE 42 1) 7 77 23 P ) B
B AR E— AMCUR AN, X R WIS I B 7 BEAE — N B A 8] & 1 il o

B EERR

WWDG HIAPBLIN 17345 5 43 1 1 I e B 5 5

A YRR ] B AT T 2R

AT EAL

MBI RS M /N T-0x40, (56 T 1 5 2h) 7= A R A s
MBI AR T AN R, (A T 1R ) AR R A

R IR T T HAVE R W, ek v A 55 1 OxA0mS 7 A= S ST it o i (EWVT), & AT AR
THE R A DU e WWDG R fif .

2.13 RCE&EO

ZIRA ML I2C ALY T, EIRIEZ EHLThRE, FHI A 12C R E IR T P MPERAER . SR
Z Al EE R (R S SR IMHzZ), SCFFDMARYE, [FI 5SMBuUs 2,034 . 12CHEEVE 28 ik, A
CRCHE F A= s AR 56 . SMBuUS( & 4t % B 1 28— System Management Bus) F1PMBus( H 5 & # i 2k —Power
Management Bus).

12CH: PV EZE D Ret IR U F -
ZENIRE: AZBEHE AT B AT A

12C 3 & & Tife;

A I ol

P A A 1A 5

[2C I\ ¥ % T g

A G A2 1 btk A

12CH: 1 SCRFTAL 1007 FHaik, 7407 MASE ST S RF B0 M ik 17 6

VvV V V VYV V V

YV V. V VY VY V
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ERRAR
> fF A

> PEARRURL N7 AL/L0 Hhk AT R Y
> SCREAS [ e v R

& hRdEIRE (115100 kHz):

<& P (51400 kH2);

< PE+ GRIALIMHZ)
> RS

> RIEBFE AT &

> FHRIEGAARE;

> RCHLTARE,
> RPRE:
F RS 5 K
Hiy bk AR5 S 1R R (ACK) B 1R
RS0 B AL )RR AR B 1 2%
A A I B D AR 09 bR BT
> 2 rhibTE
<> LA T A 1 TR
> I T DR
A AR T g
HEBFA P ERIDMA;
AT B MIPEC ({5 2 A0 5 G ) 1 7= 2 sl 56
HIERLA HPECAH AT DME i Ji — > -1 A i
T Ja — N1 IPECHT R AL IR
FHESMBuUs 2.0
25 msHif B I S i
10 msE B RFA B R I (7]
25 ms 5 7 BARI BRI FE I ]
it ACKTZ il B A PEC T AL 56
SRR HE VL (ARP)
> HZSMBuUS

<>

SRR

V V V VYV V V

S

2.14 BRARSIRFWAREE(USART)

N32G4FR R 5= i, W T 7T R D, B3N EHFE P I7 PR 23 (USARTL. USART2FI
USART3), Fl44Nil 50k 28 (UART4. UARTS. UART6. UART7). X7/ HRALFESF 585 fF
IrDA SIR ENDEC: i dn il ZAbHZSEEHR A, B 0 TIEEARULINE/ NI EE .
USART1/ UART6/UART 742 [ {Z 1 1] A4 5Mbit/F), w42 11 R (2 1 22 1] 1% 2.25Mbit/F5 .
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BRI
USARTL1. USART2HIUSART3H: [ LA [\ICTSHIRTS(E 54 FL . A 1SO781611 % g R A2 SPIE S
B, AT DA AT LLE I DMAREAE

B USART:ZHFHE QIR
> XL, FobiiE;
NRZFRHERS
DEOBRF R R AL R G, W gnfE, H TR, fisik4.5Mbits/s
A G R A A A P (BALEROfT)
PR E IR, SCRELERAME IR AT

LINZE &% [R5 Wi F R 8 77 P LIN M I T FF 27 T RE /0, MUSARTREMFBC B LINKY, A 13
DLW FFRF, A 10/ 1147 T 75F

fi HH R I R T2 AR B

IRDA SIR Zmhd#f 2%, 7 A SO HRE3/ 16 AL f R L i ] s
> EBERIELT)RE:

bR H LSRR 1S07816-3 Fnifk HLse U A0 R e R
&R 2 0.5 F1 1.5 M5 kA7

YV V V V VY

Y VvV

s
s
L T

T A0 I DMARY £ 50 h 835, 2ESRAMELFIFH b DMAZEMP R % 524
T )10 5 B A B R G

Rl

o Bele

o R

& frHg bR

YV V V VY

> RS
> RIERER AL
& AT R

> DU R A I AR A 5
& R
& MR AR R
& iR
& RIREER
> 104 AR B USART H )i
< CTS &%
< LIN Wi A
> RIEBIREFAET
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BRI
> ORIETER
> BECHUE A A R
S ) PSR 2SRt
<> R
< i IR
<> MRS
<> R AR
> ZACTRISE(S, W SEHBEARUUES, AR ER R
> NERERAR R b g GE I 2 PR R A 0 s bk s R A
> AR AR T R HBHEAL(MSB,  H5967), MRS
> BEARE:
USART modes USART1 USART2 USART3 UART4 UART5 UART6 UART7
SRR S SR S SR SR SR SR
T A2 Sa SR fa RIFE | RSk | RSk | Rk
% 2E17 38T (DMA) fa XHE fa b2 XHE X 5%
% LTI L5 S SR S SR SR Sa SR
Al fa SR SR RIFE | Rk | Rk | R
whE fa XHE Fa AR | RScRE | RSRE | R
T (LR Sa SR Sa SR SR SR SR
IrDA fa SR f2 SR SR R SR
LIN Y SR Y SR SR Sa SR

2.15 BTIMZEOSP)

SCRE3/NSPIEE FT, SPIAR YRGS i 5 AN L/ XU L [F)20 . HR AT 7 sl A5 o e FVa] AR I B i A
FHAANEE B SEALEF 8 (SCK) . 3% HIERELLZ B E T N LAE. Erl T2 MAE, B — %X
[ A0 £ R W 2k B T [RD A% 4, 3 v {3 I CRCC I ) W SEE A

B SPHZOMEZEIREUIT
> 3Lk AW R

A AN 55 = HROUL ) Bt £ P XUk B[R]0 A i s
8E 161 A% fa it i

B ERAE

PECERRSW

8 A AT F TS 2 B (B KON TPCLKI2)

MARHINZE (B K NFPCLK/2);

ER S WIVN - SMiNISUSEEEE

F AT 40T DL A B A TNSSE B MR BRI B 2 s
A Gt A P AR 4 B0 P LA A6

YV V. V V V V V V VY
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EREIAK
A YmFE BRI, MSBYE BT B LSBAERT ;

AT fid i T ) R RO RSO 3

SPLE AT RS AR &

SCHE AT REEAE A 4CRC

& TERERIAT, CRCH AT LAEAE A B —A 77 Kik;

> AEE TR ORI R 1 B Ja — A7 B st AT CRC 134 ;

YV V V VY

> Al ok R BT A . ik DL K CRCH 1R bR i
> FFDMATNREM B RIS B 8. P AR R IR A2 E R
> PEOEFE. SPI11421136Mbps, SPI2/SPI3#% H118Mbps

2.16 BRTFMEIFLEO(2S)

125t /& —Fh35| I [A) 25 B AT 3 @R B, 24N bRAE 1259 1 (5 SPIANSPI3E ) AT LA TAE T EE MR =,
X 24N VAT DA B ON1647 . 2407 3267 4% 5y, 7R AT I B Ry d N Bl H I, SRR TR RS R A 8kHZ 3
96kHz. ‘B ZHFVUM 4k, AFE CFNEI12SkritE, MSBRILSBXf FbriE, LLZPCMbR#E.

EAEEN @A, AT A TARE MMM T . e Ry Ry, i O sl e & 52 gt s

55
12O EETREA T
> TS (BURIZ BRI,
F Bl MR
8O LR ME I g FR TR A4S, SRAFRE B 1) 35 TR A AL 2R (BKHZ 31| 96KHZ) ;
ks AT LR 1640, 240783 321 ;
B ANUE T8 [ 8 BE Ay 16467 (1647 Hicths ) 3217 (16 24532157 Hidhs i) :
A YRR AR B AR P (B B AR
MR IR T (0T AR 5 A0 22 AR 3 (1038t bR 5 A7 5
16407 Hids A A7 2 SR RS R H W, FE I TE 1 o 5 — N B A2
SZHFIII2S ML
128 TR bR
< MSB X SR (4R 55)
< LSB X FARAE(A X 55
< PCM Hr#E(16 R il by K R i (7] 25 53 16 A B0 gy Jg oy 32 frad i i)

vV V V V VYV V V V

s 75 1) S EMSBTE %
FIEAFL WA HATDMARE
EEIN B ET LUK H B S AR A, USRI E J9256XFs(Fs A & AR FEATR)
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BEREIR
2.17 HEL&IREDO(QSPI)

SCRFLBSQSPIEA MU, AT DUFE [ 320 A A7 A 280 2 T A
B QSPIZHIE 1 1 2R EA T

> W LAPC & piSingle SPI/Dual SP1/Quard SPIf% . fESinglefsl N, L REFRMERISPIEEE, W] L T{ELE
P AT T

SPIREAF 77 2T DATC B i He A Nl AP B, 4R B SRS T AL E, S8 5
W BB S B A T B - 4 T AR

Y FE8-bit. 16-bit. 32-bitf\) % Vi 17 U5 s

B SR FIFO;

S HFDMAEELE

HREFIFOHIWT . HRAESE R, HEI . A8 Uy a5 5 T

I R IE S 3 FF4>36Mbps;

FE BRSBTS, BB AT B kR B, S8 1 F B, Dummyfir Bt %
FEBr B, XL BORT LARC B ONmg L

218 Z2¥FAAmtEO(SDIO)

242807 N\ H 42 11 (Secure Digital Input and Output), W #7SDIO#2 1, SDIOF L I AAHBAM & £k il
HARR(MMC). SDFFEf#F. SDIO-K ¥ a4 4t 7 #efEie 0.

B SDIOEHLIREWI R :

> 2 (MultiMediaCard System Specification Version 4.2) , SCHFAAZL(ERIN). AT RIS ds sk, 1a)
AT FEA B EMMCHR L

¥ (SD Memory Card Specifications Version 2.0) ;

Y HF (SD I/0 Card Specification Version 2.0) , SZHFLAL(ERIA)FIAALEHE #% 5X
SDIOI i < 1] iX48MHz;

SDIOA K¢ SPLE il 75 7

219 ¥ RFMHIRHI8FEO(XFMC)

N32GAFR R AR T 1T R FAE B 8 (XFMC) 2 11, "B B4 ik, 2R 8 M E I SRAM.
PSRAM. NORFINAND-fii#s 4 & . XFMCH] DARC & % 5 2 2R T LCD¥ il 43 1 Jo 881 42, "B 3 FFIntel 8080
FMotorola 6800455, i FHIX/NLCDF-47 48 1 A] LAAR J7 (6 Hubay 2 187 &) 1) B B FH A 355

B XFMCHEA T FEjHE:
> HA RS D 3T 4.
> ERASBEHLAE 25 (SRAM);
< HEAEE (ROM);
< NOR [N7F;

vV V V V VYV V¥V V V

YV V V V
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EIREK
< PSRAM;

T P LSRR FFSFL BRI 7y 1]

8Ek 164 HrdfE 14k 5

B Ml SR PO IIRSL ) P e
BN A PR DT EE
ISPy R 4 AR A SRR & A A R R 23 4F 5

V V V VYV ¥V V V V

2.20 #HIERXEM % (CAN)

T2 CANGZEHE T, CANL/24% A IE2.0AF2.0B(EF)), AR miAIMbit/Fb. & ] DL Kk 1%
LU ARRTF IO AR, 0 R] DLERUSCRN 326 2987 A TRFF 9 Fg o

F R

T HRFCANTML2.0AF12.0BE B 5 2
PR S e IR LIRS

SCARF I R Al K S8 15 Th g

> 3ANRIKHEAE
RIS R PR AP
S AGSRRIE SOF B %I iy He [ 8%,

> Bl
> B3 JIREER 2 NMEIR FIFO
> AR e AR A
S/ U EIERRA
-
-

vV V VYV VY

INEEERAIES
FIFO Jii i Ab 8 7 X T e B
S AnsR PRI SOF B % st T 38,
> I JA] ik A E A4S A 2
< B EASN
& 16 hLH HHIZATER 2%
& ATESRSE 2 ANEUE T Ik N A
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NAND Flash=Z £§, SzREEAFECCH: m Kl 22 ik 8K 75 #i i ;
SCHROT A A A I G2 (Burst) Vi 11 152520, AINOR (A7 AIPSRAME;

PSRAMFISRAM #3441 FH 11 5 45 B8 A1 1 28 B0 1 5
B 320 IAHBYT )ik R, MBS 1607 BU8AL I, X AN 164 B8 AL 2 4F (K] )
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ERRA
> HH
< T B
> WA TR 1 Btk e, (TR O R

2.21 BRABTELUSB)

N32G4FR R 51 7= i N ik — N e A 2 TR USB I W & 15 i1l 28, 18R 4 USB 1% 725 (12Mbit/F0) bRt , i s o] B
feE, EAMRIU/MEEThEE. USBEL FH48MHzI 8 i 98 EPLLE #5277 A Oy PRIEIE G R e P, i 2
FEHSEANE & S E) o

B USBU A& BRI T

FrEr USB2.0 A i 46 IR AR R 5

AIECE 1 3 8 4~ USB i i s

CRC(EH TCARBLI) BB, S IFAIAIAZ (NRZI) G f /RS RIS I 7
SCRFHER R 5 i e R 1 X AL

SCHF USB HERR/R A 1A

B S B e R o A

USB DP {5 52k B3 FFNEE 15K EduiapE (R , K 45%;

V V VYV ¥V V V VY

2.22 BABMABEEOGPIO)

Y %651 GPIO, i/ N541 (GPIOA/GPIOB/GPIOC/GPIOD/GPIOE) , H:4PA/PB/PCAF:4116- 3% H1,PD
I8N, PEAILONS. FFANGPIOG|BHIFN AT L3k (- IC B ildiar . (HEMR BT « N Gl Bhral R
o) SE MMM DR 1, ZEUGPIOS| JHI#S 5 5 sl =AML, A 105 R 5 i £p 5] &R
s Br 7 BAEESES N DIRERIm . FTA FIGPIOS| AR A K et id it a8

B GPIOTZRHEHIA T
> GPIO 3 I AN AT DA H 43 53 Fic 2 i 22 A =
> HINTRESS
< N EdL (55 BdD
< HIN TR (B5FRD
& B
< TR
& HER A
& HERAE H TR
< RS TIRE.
> M 1/10(GPIO)
> EALRIARIEA S, EHYEERIFE, B BOOTO #1 BOOTL #f (BOOTO. F1 BOOT1 A

BINTHL) 5 1O v N AL B sl A
24184
ERREAR 4 EPFR 2 7 Nations Technologies Inc.
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1% +86-755-86309900 {£H: +86-755-86169100
#i44: info@nationz.com.cn ER4m: 518057



NQtion v:“ www.nationstech.com

ERRK
> EACRANIEA S, ERIGeARIE, 10 i DAL B SR A, EA6E, JTAG

51 E TN e R R
v JTDI BT Ehiss;
v JTCK BT F i
v JTMS B T R
v’ INTRST & T FHiist
< IENHECE T, 5 B A A A7 A O S BRI 170 B, R DA DA AR ek
FH R R
SRR 0 U B AT B TR s
AR T BT i A AN Sy, T AR AN LR, i 1 AU R N
s
> SFThRE: (A BRIA S D RE A 2 406 v 1 AL T B 25 A7 25 2 A2)
> X TEAMEANTIRE, I A E S R OR R BRI R) BN 5] 2 R A8
IRy
S TR MR ThEE, I 6 E S ThRe A (R BT )
XTI ERDIRE, i H AU E A DR AR S GER BT R) . X, SN IRE) 2
Fic B BT 2 i AR
BT 110 R ThEE
GPIO BUENLH], BUEHLH] VRS 10 BLE . B7E— i DAL AT 7 BUE(LOCK) IR, #E K
—IREANLZ AT, K Re 0 AL E

2.23 EI/BMFERER(ADC)

SCHF 2 20 124 5Msps KA R IIZIR LLATRADC, SCRF i A Z SN, HA ADCLSZ P9 STl iE ,
ADC23 F¢124-AhEdiE, #7751 L= ANADCIETE, &% A& 16 M3 S Sk

B ADCEERMERAR T

> XFF12f7. 1047, 847, 6 (A FERLE
< 12bit 73 PR N FeEsR FEE A 5.14MSPS
< 10bit 73 PZ T fie AR R E 2 6MSPS
< 8bit S PHR T KA A 7.2MSPS
< 6bit 73 FEFR T KA H A OMSPS

> ADC WHIE s AR EIE L SRAE b Y50 T BF B et
< AVATHCE AHB_CLK 1E N TAERT#hR, f s ml £ 144MHz
& WECE PLL {ENSREER PR, Sl 8] 72MHz, SZH 4 1, 2, 4, 6, 8, 10, 12, 16, 32, 32, 64,

128, 256
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Nation &
BRI
< AIFCE AHB_CLK /E N RAEERBMR, fHmnl 2 72MHz, HfaHi 1, 2,4, 6, 8, 10, 12, 16, 32

V.Y ¥V V V V V V YV V V V V V

2.24

& VB AT A Th AR, SR AR E R IMHZ
SCREE I # iR ADC KA

ARG T NEE 2 ORI R ARG 11 S 7= 2
BRI S8 A

MOEIE 0 F@EIE N 11 H shi i

SCHEE R HE

T A R B — SO B X 5

SR (R BE A A2 81 49 31 4 P2

TR A5 R N A 452 A e R e T

[ A =

WHE: ADCL il ADC2 44

ADC 1 ZK: 1.8V # 3.6V

ADC #fii N\Jil#]: VREF- < VIN < VREF+

ADC A LU# F] DMA #5:A4E,  FiINGE TE 4% #9117 47 DMA 35 3K

www.nationstech.com

BAUE T 1HThRE, ATLAARH RS AL — B, 2 B A e v (I8, A LR f5 SR T

(RIRAELRN g7 25 T

BF IR ¥R (DAC)

SCHFN B R 4% (DAC), DACR 120 K07 N+ o HH B0 U e - DACKL AT 2/ iy i 1,
FEANEIEAA PR AAs, 24 DACTH LAF I ILANGE W . DACTH LLIERE 51 BlS A 275 H K Vrers ASR
15 SRR 40 45 A

5

YV V. V V VYV ¥V V¥V V VYV V

XA KK 73 SR N iR Th g :

P DAC #effeds: & — M HiliE
AT E M 8 frak 12 {7t

12 AR R TC B I 20 A B i 5%

[ S D e

77 T 7

FEAE = A

X DAC A7 B R A5 4

BN EIEHS AL DMA Thg
SIS R AT e

i N\ZE K VREF+
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EIREK

2.25

REEBER(TS)

TR AL RS P2 — N PH IR R 2 A A LR, 354U I AE 1.8V <Vppa< 3.6V [A] o T AL BB E N B a1z
FIADCL_IN16MH N IEE [, TR 8ds 1 5 ¥ 20 80 20 .

2.26

¥ FMImEE O (DVP)

DVPR 4R HRIICMOSIE A IR 1, T DLk 7 (R SCHU % P I BGR ATk, I EL 3 SRAE
MR HCPUT- .

B DVPHEOBLERINRERHELIT -

>

YV V V VYV V

2.27

ARE R AT s

S B H (MR 24MHz), 4540 CMOS 38 F S AL b
HA 8 x 32bit K/ FIFO, FIFO —IKAMfE4 4 AN 75
XHFDMA, KEEG LT CPU T
RAEBUGE KN LIUN 4 (o BEH A

SCHERS KA G B B A

AR 1% BEREHI(TSC)

TSCEZN ] A AU BB Fe B N I 5, AR ASLIN 204 T At e e BECP U,y L EAT SE TR T ) Ak A D
e Ja SRR SR AL B

B TSCEEHIE I L ERE LT

>

YV VYV V VYV VYV V V

2.28

SRR AU ThAE, B OCEE 18 ANEIE, AANEIE ] AT

TEARIh#ERE(Sleep. Stop0. STOP2) T, Al Blfibdz s, =4 Wit CPU;
TEIEH TAERET, AR e/, /S -i@ % CPU;

R B b, GRS TSRS ROEIE = A i, B NMEIE A — DB R R AR
fisA g ARSI ) R A A SR PR DU R P RT m AR A

TEE R R T R, RS TE A L R R A

SCRERSHE TR 5

D453 SR N ROEIE, b [ R4 T b SR B

EFR TR 1T & T (CRC)

F M CRC32MICRC16 L fiE, B TCAEL Y (CRC) T yT 2 M5 [3] 52 ¥ 5 R 2 Tl 245 B4 — CRCH L 4
FEARZ N, 2T CRCIBARM A T BAE S & 4m sl 7 d (¥ — Bk . fEEN/IEC 60335-14RE [V Y,
EIRAL T A N A7 A A E R I T B CRCTFSL L T a] U TS i SR PR 026 40, IR SR BRSO
BRI 7 A B RE A0 H

B CRCHJFZERFEUIT:

27184
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CRC16: SCHFEZ I X104+X15+X2+X0

CRC32: FHFZ Il X32 + X% + X2 + X2 + X164 X124 X1 + X104 X8+ X7+ X5+ X4+ X2+ X +1
CRC 5 [a]: 4 /> AHB I B i 3 (HCLK)

TEHTCARTHE A A E VT BC &

Y FF DMA J5 34

vV V VY VYV V

2.29 EEW4nESIZ¥(SAC)

PR IR IS 51, SRR 2 il [ o 90 o ] 5 R ol PR 8 ) SRk R 4 iR B B Bk el AR T A A
SV 5 BERRCR R A S

B SRR T

> X ¥ DES SRR EIE
< ¥ DES 1 3DES MnfiRasiz 5
< TDES ¥ 2KEY f1 3KEY #x{
< ¥ CBC F1 ECB izt

> CRF AES XFREE
< SCRF 128bit/192bit/ 256bit 2 E K
< S CBC. ECB. CTR ik

> SCHF SHA JeiB 5Tk
< SZFF SHA1/SHA244/SHA256
SCHF MD5 i B
TR E S SM1. SM4.  SM7 B LA K SM3 ki 52

2.30 ME—R%F 55 (UID)

N32G4FR Z 177 i 9 B A A FE ME— 15 2% 7 415, 23 511 99662 I UID(Unique device ID)FH11281 [
UCID(Unique Customer ID), XA 751517 AL NAF A7t ds (N R BB E SR, EATTES S BAEH
J RS, FEERIEXTN32GAFR R AT & — ANz il Ss EAT AT 500 N AR 2 E— 1, P N RE P s R i3 4%
Al PLIE T CPUBITAG/SWDH: L, AN AT 1E 24

UID 99607, 38 FISRMMC P51 5 B E N BT, TR S INAPRT, b —FR iR S8 g s Sk 4 &,
— RIS TE N7t as N 2 4, 0 mT B 305 7 %2 A Th RE I H 24 F2)F (Secure Bootloader).

UCID 91281, 8~ [ REA A5 5E L, BEEE SR A MRAH KGR .

2.31 BITRLKITAGHEA(SWJI-DP)

M EKARMTSWI-DPHZ [, X2 — MG TITAGH H AT B B 4 1, AT DASZE AR 47 5 2 1 a4 11 8
JTAGE: O HiER: . JITAGHITMSHITCKIE 5451 5 SWDIOFISWCLK AL FH 51 i, TMSHHI_E f— Mk IS 5
7% F T 7EJTAG-DPFISW-DPJa] ] ..
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3 5IME X FNfEid

3.1 HEREH

3.1.1 QFN32

K] 3-1 N32G4AFR % #1|QFN325| il /> i

X
|
(@]
s
2' ) g 0 :'r)
()] Lo <t o — —
o) o)
s £ 3B 2 2 2 I X
OUREEEEE R
32 31 30 29 28 27 26 25
PC14-0SC32_IN i1 24} VDD _2
PC15-0SC32_OUT{ |2 23i {vss_2
PDO-OSC_INf i3 22{ | PA13-SWDIO
PD1-OSC_OUT|{  i4 21f {PA12-USB_DP
| QFN32
NRST{ 5 20f | PA11-USB_DM
vssal i6 10 {pat0
VDDA| 17 EHI [
PAO-WKUP| 18 17{___|Prs
S, o 11 12 13 14 15 16
L HEREREEEREREEEE )
S I £ £ 92 2 @ o
o o
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BEREIR
3.1.2 QFNA40

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

X
-
O
[a]
o % ~
= o <+ |
o © o < ™ - — a
O m m @m wm < < B2
m o o o o o fan >
3 37 3 35 34 33 32 31 |
PC14-0SC32_IN cOHE PA13-SWDIO
PC15-0SC32_OUT 29]  {PA12-USB_DP
PD0-OSC_IN 28] {PA11-USB_DM
PD1-0SC_OUT 27{  {PA1L0
NRST 26} ___{Pa9
__________ QFN40
vssal ie 25{ ] PA8
VODA| 17 24 __peis
PAOCWKUP! 18 23 __{reus
PALL _i9 22{ __re13
PAZ| 110 21 Jrer2
11 12 13 14 15 16 17 20
. RN O U000 O OO0 A O I O - J
™ VI < o © N~ < Lo o —
£ g & & & & &2 &2 &8 &8
>
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3-3 N32G4FR £ 41| LQFP64 5| JHl 43 4ii

VBAT [

PC13-TAMPER-RTC [_|
PC14-0SC32_IN [_|
PC15-05C32_OUT [_|
PDO-OSC_IN [_|

PD1-0SC_OUT [_|

N

H
[ ]

10

11

12

13

14

15

16

64| |vpD_3

63| ]vss.3

62| |PB9

o0 <
m o
o o
~ ©
v o

58| | PB6

N~
om
o
(2]
o

60| | BOOTO

61| |rB8

LQFP64

52| |pcit
51| | pcio
50| |PA15
49| | P14

oS
g 8
(1]
< ™
o 0

55| PB3

48 [ ]vop_2
a7 [ ]vss_2
a6 [ ] pa13
a5 ] pa12
a4 [ ] pant
43 [ ] pat0
a2 [ ]ra9
a1 [ ] ras
40 [ ] peo
39 [ ]pcs
38 [ ]pc7
37 [ ] pce
36 [ ] PB15
35 [ ] PB14
34 [ ] pB13

w
w
)
[ve]
[
)

\§

PB10 [_]29
P11 [_|30
vss_1[ a1
vop_1 [ |32

PB2-BOOTL [_|28
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3.14 LQFP80
3-4 N32G4FR & %1|LQFP80 5| i 4347
T S I R= R R S
S22 2R R RELRRRERS S
p ot ri e e eI eririr N
oS R RFERERETRERYIRZEE B8 BZBE S

PE2 [
PE3 |
vBAT [

PC13-TAMPER-RTC [_|
PC14-05C32_IN [_|
PC15-05C32_0UT [_|
osc_IN[_]

osc_ouT [

NRsT [

pco ]

60

59

58

57

56

55

54

53

52

51

] pas3
[ ]Pai2
W
] pat0
[ ] Pag
[ ] Pas
[ ] pco
[ ] pcs
[ ]Pc7
[ ]rce

LQFP80
pc1[ |11 © s0[ ] Pp1s
pca[_|12 49 ] Pp14
pca[_]13 ag[ ] Pp10
vssa [ 14 a7[_]PDo
vDDA[_|15 46| ] PD8
PAO-WKUP [ 16 a5 | pB15
PaL[ |17 a4 | PB14
Pa2 |18 43| ] P13
Pa3[_|19 a2[ )12
vss_a[_|20 a1[ Jvop_1
\ & 8 &8 3 2T 8 R A BB 8 8 83 385333 )
L o o O e e e
32§ §38g R ELER S Y22
8 o oA o o a a4 o o 8 a o o E_J |E|LJ E E E E %
> @ >
oN
2
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* 3-1 EHEX
Ep g . IS A TR O ©
= R I )
SS9 |2 BB =l safe® R
AR K| o | x (HALj=) BRA BEX
(28 IO 2 Bl B -
TRACECK
- - - 1 PE2 1/0 FT Yes PE2 XFMC_A23 DVP_HSYNC
UART6_TX
TRACEDO
- - - 2 PE3 1/0 FT Yes PE3 XFMC_A19 DVP_VSYNC
UART6_RX
- - 113 VBAT S - - VBAT - -
- - 2 | 4 | PC13-TAMPER- RTC® | 1/0 TC Yes PC13® TAMPER-RTC -
1 1131|5 PC14- OSC32_IN(4) 1/0 TC Yes PC14®) OSC32_IN -
212|416 PC15- OSC32_0OUT® 1/0 TC Yes PC15®) 0SC32_0uUT -
313|517 OSC_IN(™ | TC Yes OSC_IN - -
44|68 0SC_OUT? o | TC No 0SC_OUT - -
55179 NRST o | - - NRST - -
ADC12_IN6 DVP_D2
- - 8 |10 PCO 1/0 TTa No PCO 12C3_SCL UART6_TX
ADC12_IN7
- - 9 |11 PC1 1/0 Tta No PC1 12C3_SDA UART6_RX
UART7_TX
- - 11012 PC2 1/0 Tta No PC2 ADC12_IN8 SPI13_NSS
1253 WS
UART7_RX
- - | 1113 PC3 1/0 Tta No PC3 ADC12_IN9 SPI3_SCK
12S3 CK
6 |12 |14 VSSA S - - VSSA - -
13 | 15 VDDA S - - VDDA - -
WKUP
USART2_CTS
ADC1_IN1
8118 (14|16 PAO-WKUP 1/0 Tta No PAO TIM2_CH1_ETR SPI13_MISO
TIM5_CH1
TIM8_ETR
USART2_RTS
ADC1 IN2
- 9 |15 |17 PAl1l 1/0 Tta No PA1l TIM5_CH2 SII°2I2§MSC[))SI
TIM2_CH2 =
DVP_HSYNC
USART2_TX
TIM5_CH3
- 11016 | 18 PA2 1/0 Tta No PA2 ADC12_IN11 -
TIM2_CH3
DVP_VSYNC
USART2_RX
- |11 (17|19 PA3 1/0 Tta No PA3 TIM5_CH4 -
ADC1 IN4
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EREAK
ESE g . AR B ThRRO ©
ST s s | B |2 xmmo
3g|12|8 EWETR B | safed %
212g8 R | o | % (EAL/R) BRI\ BN
o|lo|99 =
TIM2_CH4
DVP_PCLK
- | - ]18/20 VSS_4 S - - VSS_4 - -
- 121921 VDD _4 S - - VDD _4 - -
SPI1_NSS
USART2_CK
DAC_OUT1
9 [13]20] 22 PA4 IO | Tta | No PA4 ADC2_IN1 12C2_SCL
DVP_DO
QSPI_NSS
TSC_CHNO
SPI1_SCK
DAC_OUT?2
ADC2_IN2
10 |14 | 21 23 PAS /O | Tta | No PAS DVP D1 12C2_SDA
QSPI_SCK
TSC_CHN1
SPI1_MISO
TIM8_BKIN
ADC1_IN3
1115 | 22| 24 PAG /O | Tta | No PAG6 TIM3 CH1 TIM1_BKIN
DVP_D2
QSPI_100
SPI1_MOSI
TIM8_CHIN
ADC2_IN4
12 (16 | 23| 25 PA7 /O | Tta | No PA7 TIM3 CH2 TIM1_CHIN
DVP_D3
QSPI_I101
ADC2_IN5
DVP_D4
13 (17 | 24 | 26 PC4 /O | Tta | No PC4 0SPI102 12C3_SCL
UART7 TX
ADC2_IN12
DVP_D5
14 |18 | 25| 27 PC5 IO | Tta | No PC5 0SPI103 12C3_SDA
UART7_RX
TIM3_CH3
- 1192628 PBO /O | Tta | No PBO TIM8_CH2N UXI%?EH'I'Z)T
DVP_D6 -
ADC2_IN3
TIM3_CH4 TIM1_CH3N
- 1202729 PB1 /O | Tta | No PB1 TIM8, CH3N UARTS. RX
DVP_D7
DVP_D3
- | -]28|30 PB2 /IO | Tta | No PB2/BOOT1 ADC2_IN13 UART4 TX
SPI1_NSS
TIM1_ETR
-] -3 PE7 /IO | Tta | No PE7 XFMC_D4 UART4_RX
SPI1_SCK
TIM1_CHIN
UART5_TX
-] - |32 PES /O | Tta | No PES XFMC_D5 SDIO. DO
SPI1_MISO
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EREIAK
£ s | T8 O O
ST s s | B |2 xmmo
3g|12|8 EWETR B | safed %
212g8 R | o | % (EAL/R) BRI\ BN
o|lo|99 =
TIML_CH1
UART5_RX
- - ]33 PE9 o | Tta | No PE9 XFMC_D6 SDIO. D1
SPIL_MOSI
TIML_CH2N
SDIO_D2
S PE10 o | Tta | No PE10 XFMC_D7 Rg Ns
1252 WS
TIML_CH?2
SDIO_D3
-l - - 135 PE11 o | Tta | No PE11 XFMC_D8 ko1 oK
1252_CK
TIM1_CH3N
-] - 36 PE12 o | Tta | No PE12 XFMC_D9 SDIO_CK
SPI2_MISO
TIML CH3
SPI2_MOSI
Y PE13 o | Ta | No PE13 XFMC_D10 1253 5D
SDIO_CMD
TIM2_CH3
15| - | 2938 PB10 o | Ta | No PB10 ulsz,gé?zufx XFMC_D11
— DVP D4
TIM2_CH4
16| - | 3039 PBI11 o | Ta | No PB11 U'SZXFZQ—TS?,DQX XFMC_D12
- DVP D5
- - 13140 VSS 1 s ; . VSS 1 } -
N YR T VDD_1 s ; } VDD_1 ; }
SPI2_NSS
1252 WS
12C2_SMBA
- 213342 PB12 o | Tta | No PB12 USARTS. OK -
TIM1_BKIN
CAN2_RX
SPI2_SCK
1252_CK
- 223443 PB13 o | Tta | No PB13 USART3_CTS UART5_TX
TIM1_CHIN
CAN2 TX
SPI2_MISO
TIML_CH2N
- | 23|35/ 44 PB14 o | Tta | No PB14 USART3 RTS UART5_RX
TSC CHAN2
SPI2_MOSI
1252_SD
- | 243645 PB15 o | Tta | No PB15 TIML CHIN ;
TSC CHN3
USART3_TX
XFMC_D13 SPI3_NSS
N T PD8 o | Tta | No PD8 TSC CHNg 1253 WS
CANI RX
USART3_RX
XFMC_D14 SPI3_SCK
B I A Y PD9 o | Tta | No PD9 TSC. GHNS 1253 CK
CANI TX
USART3_CK
B R R T PD10 o | Tta | No PD10 XFMC_D15 CANZ RX
I I PD14 /0 | Tta | No PD14 XFMC_DO TIM4_CH3
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ERREA
ESp g . ALK E A THREC ®
= H_ Fail- jzjjJﬁh@)
3g|12|8 EHEHR R Gl
Zlz|E|g K| o | xg | ELR Rk Bz X
o|lo|99 =
12C4_SCL
TIM8_CH1
TIM4_CH4
-l -] -150 PD15 /0 | FT | Yes PD15 XFMC_D1 12C4_SDA
TIM8_CH2
1252_MCK TIM3_CH1
TIM8_CH1 SPI2_NSS
- | - ]37]51 PC6 /0 | Tta | Yes PC6 SDIO_D6 1252_WS
12C4_SCL USART2_CTS
TSC_CHN8 XFMC_A16
1253 MCK TIM3_CH2
TIM8_CH2 SPI2_SCK
- | - ]38]52 PC7 /0 | Tta | Yes PC7 SDIO_D7 1252_CK
12C4_SDA USART2_RTS
TSC_CHN9 XFMC_A17
TIM8_CH3 TIM3_CH3
- | - ]39]53 PC8 /0 | Tta | Yes PC8 SDIO_DO SPI2_MISO
TSC_CHN10 USART2_TX
TIM3_CH4
TIM8_CH4 SPI2_MOSI
- | - 40|54 PC9 /0 | Tta | Yes PC9 SDIO_D1 1252_SD
TSC_CHN11 USART2_RX
XFMC_NOE
USARTL_CK
17 | 25| 41 | 55 PA8 /0 | FT | Yes PA8 TIM1_CH1 -
MCO
USARTL_TX
18 | 26 | 42 | 56 PA9 /0 | FT | Yes PA9 TIM1_CH2 12C4_SCL
TSC_DOUT
USART1_RX 12C4_SDA
19 | 27 | 43 | 57 PA10 /0 | FT | Yes PAI10 TIML CH3 XEMC. MWE
USARTL_CTS
USBDM
20 | 28 | 44 | 58 PAL1 /0 | FT | Yes PAL1 CANLRX -
TIML CH4
USART1_RTS
USBDP
21|29 | 45 |59 PA12 /0 | FT | Yes PAL2 CANL TX -
TIML ETR
22|30 | 46 | 60 PA13 /0 | FT | Yes | JTMS-SWDIO - PAL3
UART4 TX
23| - | 47|61 VSS 2 S - - VSS 2 - -
24 [ 314862 VDD 2 S - - VDD 2 - -
PAl4
25|32 |49 | 63 PA14 /0 | FT | Yes | JTCK-SWCLK - UART4 RX
TIM2_CH1_ETR
PA15
26 | 33 | 50 | 64 PAL5 o | FT | Yes JTDI Slgg’;—’\v'\fss SPIL_NSS
- USART2_CTS
TIM8_CHIN
UART4_TX USSPAIETS%LX
- | - |51]65 PC10 /0 | Tta | Yes PC10 SDIO_D2 —
TSC_CHN12 1253_CK
— QSPI_NSS
UART4_RX USART3_RX
- | - |52]66 PC11 /0 | Tta | Yes PC11 SDIO_D3 SPI3_MISO
TSC_CHN13 QSPI_SCK
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ERRAK
B g . AR EATIRC ®
= H_ Fail- jzjjJﬁh@)
gg|3|8 BRAHR B | E | safe® s
Zlz(& (8 K| o | xx| ELR ik LN
olo|99 =
USART3_CK
UART5_TX SPI3_MOSI
- - | 53 | 67 PC12 1/0 Tta Yes PC12 SDIO_CK 12S3_SD
TSC_CHN14 QSPI_IO0
TIM8_CH2N
CAN1_RX
- - - | 68 PDO 1/0 FT Yes PDO XFMC_D2 UART4_TX
QSPI_IO1
CAN1 TX
- - - | 69 PD1 1/0 FT Yes PD1™ XFMC_D3 UART4_RX
QSPI_102
TIM3_ETR SPI3_NSS
7 UART5_RX 12S3_WS
- - | 54|70 PD2 1/0 Tta Yes PD2(™ SDIO_CMD QSPI_I03
TSC_CHN15 TIM8_CH3N
PB3
TRACESWO
SPI3_SCK TIM2_CH2
27 |34 |55|71 PB3 1/0 FT Yes JTDO 1253_CK SPI1_SCK
USART2_RTS
TIM8_BKIN
PB4
TIM3_CH1
28 | 35|56 | 72 PB4 1/0 FT Yes NJTRST SPI3_MISO SPI1_MISO
USART2_TX
TIM8 ETR
TIM3_CH2
12C1_SMBA SPI1_MOSI
29 |36 | 57 | 73 PB5 1/0 FT Yes PB5 SPI3_MOSI CAN2_RX
12S3_SD USART2_RX
TIM1 BKIN
aciscL | USARTLIX
- | 37|58 |74 PB6 1/0 Tta Yes PB6 TIM4_CH1 -
TSC_CHN20 XFMC_NE2
- XFMC_NCE3
12C1_SDA
XFMC_NADV
- - |59 |75 PB7 1/0 Tta Yes PB7 TIM4_CH?2 USART1 RX
TSC_CHN21
30|38 |60 |76 BOOTO | - - BOOTO - -
Tacrs | ZCLSCL
- - | 61|77 PB8 1/0 Tta Yes PB8 SDIO_D4 =
TSC CN22 UART5 TX
- XFMC_NWAIT
12C1_SDA
TIM4_CHA4 CAN1_TX
- - | 62|78 PB9 1/0 Tta Yes PB9 SDIO_D5 UART5 RX
TSC_CHNZ23 XFMC_NE1
XFMC NCE2
311396379 VSS 3 S - - VSS 3 - -
32140 |64 | 80 VDD _3 S - - VDD _3 - -

I= #A, O= #H, S= #HJlE, HZ= ZH
FT: #Z5V

HLEDYFEX B 272

T A L

L

P13 1o

PC13, PC14AIPCL5 7/ I I K AT I, TP IRIT R GE B RAL T IR AT IBMA) o UL =1~ T/ JIE Fy i i1 7] I0HT 77 X
FIR#: 7[R GG BIGETE ittt (ki Hi s N g TFAE2MH2 R0, BRI 5 51 8 AB0pF . H-HABENE 2 Il A
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8.
9.

BEREIR
HHLED).
BT JITE B O T — e [ I AT TR o 2 I IS, 3806 5] IR0 5 1 X B A T A I A L S T AT o e A
[ FGIELY . K FUTHRIZEAO [T LIS, 155 EN32GARR /1 5 F M it 45 0 (X B AIBKP 2 ZE A 12547

B I FERENE F B B 2 A 5] B (TR W i 1 R TS G I 7 ), 1015 B 2 AN32GAFRX M /1 24 F A B L6410 25
FIRI R B E

QFN32, QFN40, LQFP64 A/ L[5/ I Al 7] I 75455 B A7 e A A Fi B #70SC_IN FIOSC_OUT L) g5 Ml F4 14 ] LLE 37 12 B S 1™ 51 Iy
PDOAPDL L. 1HXf FLQFP8OE S, A1 FPDOAPDL G I L5E 7| M, ARG BRI AT EMR R E . FEiEGEIFS
FINI2GAFR ' 24 F AT R I LIFAIO 2 T A i i B 5 77

LPFP8OA/ /19,5 i, XFMCIJGEIK E#ALCD 2o, A EHFAIFT S
Fail-safe 77 4.2 /1 7 HITRFIA BT, VO LI A FTHI T NSRRI THEA S M- FEC IR L — &, R IS

P FETG GBI R R HIADC2_InX(X K 7v4~9 BC14~15 2 [H] /T #40), o iZ 1~ 7] AT LLZADCL_Inx Z¢ADC2_Inx. #)47: ADC12_IN9
FEN G HIET LU B 7ADCL_ING, ¢4 7 LA B #7ADC2_IN9

[, R T B B P HIADCL2_Inx(x Z80~3 3010~13.2 [/ 17 4%, ZeniX 15 ] L{ZEADC_Inx Z¢ADC2_Inx

FHRT T EPAO XM SHIHEEFHITIM2_CHL_ETR , v i) LI B 1% 155 4TIM2_TIL Z(TIM2_ETR. /&7, PALS XY i HyE S B )55
H95HTIM2_CHL_ETR, AGHFH&EX.

* 3-2 XFMCHI e L

- XFMC

NOR/PSRAM/SRAM NOR/PSRAM Mux NAND
PE2 A23 A23 -
PE3 Al9 Al9 -
PC7 Al7 Al7 CLE
PC6 Al6 Al6 ALE
PE7 D4 DA4 D4
PES8 D5 DA5 D5
PE9 D6 DAG6 D6
PE10 D7 DA7 D7
PE11 D8 DA8 D8
PE12 D9 DA9 D9
PE13 D10 DA10 D10
PB10 D11 DA11 D11
PB11 D12 DA12 D12
PD8 D13 DA13 D13
PD9 D14 DA14 D14
PD10 D15 DA15 D15
PD14 DO DAO DO
PD15 D1 DA1 D1
PDO D2 DA2 D2
PD1 D3 DA3 D3
PB7 NADV NADV -
PC9 NOE NOE NOE
PA10 NWE NWE NWE
PB6 NE2/NCE3 NE2 NCE3
PB9 NE1/NCE2 NE1 NCE2
PB8 NWAIT NWAIT NWAIT
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EIREK

4 BRKGH
4.1 iR %&H

B A TR, A LR FOH DAV ss J9 it o
411 B/PANBAHE

BRARRS I UL, FE 2R 2 1l 10 10006 7 AR IR B I FE Ta=25 T TaA=Tamax F AT G (Tamax 51
SE [ L I ULHC), A e NN SR BRE A S R PR BEIRLE (3t F P e R B3 2% A TR 45 2 ARAIE

TERFAS A J7 (TR b U DA B 25 A VPG BTSRRI/ Bl T 2R e AR B B, Ao rE A =2k BT
MR LA VR RN L, S NS B R A S BT B T 00 = 35 A AR U A7 (T2
30155,

412 HBWE

B AR B, M BERE S R T Ta=25 THIVop=3.3V(2V < Vpp < 3.3VHLE TG H). XEHIEVH TRiTHES
T AR LMK

4.1.3 BBk
BRARREBI I, S0 B SR T B S R 2 TR
414 ABBR
WL 51 S 50N i SR R T 4-1eh,
]l 4-1 5 i S

R~ MCU

30pF —

415 GIMMABE
BB 46\ R B 775 TR 42
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EIREK
K 4-2 51N B

MCU
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BRI
4.1.6 fHtEBHHR
4-3 %R
VBAT |
Je 6 HL
1.8-3.6V (32kHz YR s, RTCHE
BELEE, JE & AFAEAS)
I’_________________I
l
10 |
HHUO | e B !
e || mows |
Vop (CPU, |1
! R ||
/DD1/2/-/4 R |
4 x 100 nF + : |
1x 4.7 pF R |
LV ss1/2/-+/4 R = ;
Vbp —
V
rs DDA[ 1o ~
|
VREF |
|
[ [ He iy L
— Vv AU ME
10 nF REF+ (ADCs
+1pF DACs
100 ﬁF + 1ua VREF- 1 150
= |
_.
; VssA | —

E: FEF4. 70 PR 2% B VoD
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BRI
4.1.7 HBFHEFENR

4-4 FLPH AR T %

IDD'VBAT

( ) VBAT

IDD

4.2 @3B KEEE

INAESSAF L B A7 tn B I <4 0] e RBUE (PR (R 4-1, R 4-2. R 4A-3)h e i iIflE, IRgs FEERTK
AMEHIATIIR o 3 LR HY BE AR 2 R OR BT, TR EIRAE IR T S D REME R AR TR . S T AR
TR RAB AT T 25 A F RO AT SE 1

* 4-1 HHEFRRE

ines 3% B/ME >IN Hhr
Vpp- Vss A1 = A B EE T (15 Va1 Vop) @ -0.3 4.0
Vi TESVEA A 51 RN H @ Vss-0.3 5.5 \Y
TEFE S g N s R @ Vss-0.3 Vob + 0.3
| AVoox | ANk H, 5| R ] i H R 22 - 50 v
| Vssx- Vss| ENE kS AT N - 50
VEesp(Hem) ESD#f L HL LR (AR RY) Z554.3.117

1. A HIE(Voo, Vooa) FIHL(Vss, Vssa) 51 B Z5THR 234 12 B A1 & S0 VG A I i 3R 48 L

2. lineinyZEXE AT DU B R BR (LR 4-2), BIMREVINAED K Kl . RAGERIEVINAE S K R ME, HEAHE
TEANEBBR i inaeiny AT H i K. HVineVinmaxi, A —/NMERVENER; HSVincVssh, F— R FFEN B,

% 4-2 AR

e iR B By
Ivop 223V oo/Vooa FLE L [ AL L (FL S LI ) ) TBD
lyss 23 VssHILZL (1 4 FE UL AL Y AL () TBD
o TR ORI 1l 51 - f) 4 Hh 8 L 37 12
AT ORI il 51 B 7yt FLIAT -12 mA
NRST 5| JAIFKIEN B +5/0
linaeing@® oAt 51 BN LR +/-5
FA 51 RN IR @ +-5
42184
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EIREK

B B YR (Vop, Vooa)FIHL(Vss, Vssa) 5| B Zig
Iinaping ZE 5 AN T DL B FOARBR,  BIARAIEVINA B i KRB . WHERABEARAEVINAS S Hd KB, B RAETE SR R 1

EEBISMERAVRER N RS

Iineiny N g KE . ZVieVoolf, A —NERENER: HViIN<Vssi, H— A EiEN BT

R IAEN R TS B E E -

*£ 4-3 RERE

www.nationstech.com

i ETi37) HE B
Tste fiti AE I FE -40 ~ + 125 T
T KGR 125 T
4.3 TIERH
431 BRAIERHG
* 4-4 BHTIERM
i 2 &M B/ME BXE B
freLk P 350 AH B e 4 22 0 144
fecLka PN B APB LIS £ A % 0 36 MHz
freLke A APB2I i 45 22 0 72
Voo FRUE AR 1.8 36 \Y/
VDA RS 7 AR W2 5V oo WA R 1.8 3.6
VBAT A ERar TAEHIE - 1.8 3.6 \Y/
- I RIIRHFE -40 105
P J5 L BE (SEL R A °
§ PR L GRIERST) T T 460 -40 125 ¢
T SR P R ST -40 125 e
1. FE VU A R ) B YR A Voo AT Vopafit L, 78 B AN IE B BB A TE], Voo Vopa (88 % S0 1A 300mV I Z 5 .
2. WRTABAL, HET AT Timax, W E = FIPDEME.
3. EBMRHTHREBAPRE T, RETA@BEETImax, Tar LAY ERXANTEHE.
432 LEEBHEBRTITESRYEF
TRAEHASEGERIER 4-45) IR E TS
* 45 L HUFNBE I I AR A
iR 2 %1 B/ME BAE B
Voo T % 20 0
tvop us/V
Voo &% 80 ©

433 NS BREHRRIGE

TRPGHNSHGRKIEER 4-45] 1B T AVoofit i BT A5 H
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K 4-6 PR AT H YR g R R

7S 2 x4 B/ME HRE BKE B:<X (7o
PRS[2:0]=000 (_E.7+#%) 2.09 2.18 2.27 \Y
PRS[2:0]=000 (K F&¥Y) 2 2.08 2.16 \Y
PRS[2:0]=001 (_E.F+¥) 2.19 2.28 2.37 \Y;
PRS[2:0]=001 (T F&Y) 2.09 2.18 2.27 \Y;
PRS[2:0]=010 (_E.F+¥) 2.28 2.38 2.48 \Y;
PRS[2:0]=010 ('K &%) 2.19 2.28 2.37 \Y
PRS[2:0]=011 (_LF1Y) 2.38 2.48 2.58 \Y;
T G FE ) H AR I 2% 1 PRS[2:0]=011 ( F K&
:0]= ) 2.28 2.38 2.48 \Y/
H1F % P (PWR_CTRL i
HIMSB 50) PRS[2:0]=100 (_L71%) 2.47 2.58 2.69 \Y,
PRS[2:0]=100 (F F&¥) 2.37 2.48 2.59 \%
PRS[2:0]=101 (_ET1¥Y) 2.57 2.68 2.79 \Y,
PRS[2:0]=101 (T F#Y) 2.47 2.58 2.69 \Y,
PRS[2:0]=110 (_L-7HY) 2.66 2.78 2.9 \Y;
PRS[2:0]=110 (T F&#%) 2.56 2.68 2.8 \Y,
PRS[2:0]=111 (_LF+¥) 2.76 2.88 3 \Y
v PRS[2:0]=111 ("N F&¥Y) 2.66 2.78 2.9 \Y
PVD
PRS[2:0]=000 (_L71%) 2.09 2.18 2.27 \Y,
PRS[2:0]=000 (T F4Y) 2 2.08 2.16 \Y/
PRS[2:0]=001 (_EF+#) 2.19 2.28 2.37 \Y
PRS[2:0]=001 (K F&Y) 2.09 2.18 2.27 \Y;
PRS[2:0]=010 (_EF+¥1%) 2.28 2.38 2.48 \Y;
PRS[2:0]=010 ('K %) 2.19 2.28 2.37 \Y;
PRS[2:0]=011 (_ETI¥%) 2.38 248 2.58 \Y,
:0]= % 2.28 2.38 2.48 \Y,
AL (PWR, CTRLY |ttt ()
MSB 1) PRS[2:0]=100 (_E- 1) 2.47 258 269 v
PRS[2:0]=100 (T F&Y) 2.37 2.48 2.59 \Y/
PRS[2:0]=101 (_LTH1Y) 2.57 2.68 2.79 \Y/
PRS[2:0]=101 (T F&Y) 2.47 2.58 2.69 \Y,
PRS[2:0]=110 (_ETH1Y) 2.66 2.78 2.9 \Y/
PRS[2:0]=110 (T F&Y) 2.56 2.68 2.8 \Y;
PRS[2:0]=111 (_ETH1Y) 2.76 2.88 3 \Y,
PRS[2:0]=111 (T~ &) 2.66 2.78 2.9 \Y
VPVDhyst(Z) PVDjBi% - 100 - mV
VDD FHi/
Vror BT - 1.64/1.62 - \Y;
g=RALKIE
TrstrEMPO®? A RS (] - 0.8 4 ms

1. A AR T PRAIE 22 BN EE VeoripoR
2. HEITHRIE, AEEFEFRIER.
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BRI
434 HEBENSERE
TRPA MO BHOR KRR 4471 HOFFBLERE T AV oot b R I
x 47 NERSRE K

ine] SH %4 B&/ME HHME BAE L:<¥ivA
v -40°C< Ta< +105°C 1.16 1.20 1.26 \Vj
REFINT Z:hR K o o
MBS -40C< Ta< +85°C 1.16 1.20 1.24 \V/
M A E SRR o .
Ts_ vrefin™ o, ADCHIRAEm | | -o1201=001 (LT 5.1 17.1@ us

1o SRS R I [ A o N o ) 22 TR A A 2
2. HBCHRIE, AEEFI.

435 HEBRGHE

R EER S SRR E I o, SO 20 TIEHR. FRBRRAE . VO3 I fERk. 75
FIBCPFICE . TR VORI BNEL e . TR FETE Ak 38 b i B DA AT AR &%

B O BB, VEILIE 4-4.

AT T B AT R I B REI B, A1 AT — RS W HOAAED, k573 FIDhrystone 2.110H3

FHHL

Bk UNHE

BB AL T R 510

GO BB TR, JFIEBE AT L
RSN AR TR, BRARRER B,

B NAEAEAE RS BT I s E) 8 3 fae L 8% (0~32MHz I M0/ 26 4% 5 3, 32~64MHzIN: Jg 14N 4645 J& 31,
64~96 MHzI 2N 545 I, 96~128MHzI N3N 57 I, 128~144MHzIN AN 15 & 1)«

B RS TR R (s XNSELATE R BB FLR LI BT E).
B YTFEAMERT: fecika = fucik/4s freike = frok/2.

R 4-8. HHRURIREIGIHE. MR 49 HIISH, RKIEER 4-45] 1 OIABEIERE R AIVoo it i B T
A

VB Vss(TC 71 %K) «

R 4-8 IBATHEAT RO AT AR, Bl A BRACHD A B IR A Rz AT

L PN
2=t P f

peat BH &M HoLK P Hfr

O 144MHz 29

i AL AT Sk 72MHz 16.5
| EERF R 36MHz 10 "

IR P 144MHz 14.4

ST S 72MHz 88

36MHz 6.1

1L WS, AR i,
2. HMEETECN8MHZ, fuck>8MHZET 5 AIPLL.
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ERREK
F 4-9 BEARAEZN T SR R #E, U812 47 EFlashEiRAM
B0

=] > fi N
) BH Sk HeLK T 1050 B fr

SR ERO, (BT LaaMnz 248

HPH ) He

1 72MHz 14
| BEIRHE T (0 8 7 36MHz o mA

oo HL o, % 144MHz 8.4

SNIBIERD, ST
1 72MHz 6
36MHz 4.6

1. HEEEEE, 4770 LV oomax Al P fucuxmax d BE A% R 4RI .
2. AN B ON8MHZ, Hfiuck>8MHzHT 5 FIPLL.
R 4-10 (FEHURRFAIR T 0 3 20 0 K H e v #E
B RI(E O BN E L

G2 2% F Voo/Veat Ta=
=3.3V 105°C
PR ESR AL T IZATHE, KA & ik
e W ERCIR ¥ s Al iy i 4R 3w b T 260 1000
fhLEL 0 SR A (S 1)
(STOPD) F (— — —
() (L 7 L7 RS A TRTOFERE A, (RIEA
T PN EBRCHIR 7 7 Al s % 35 4 Ak 120 650

TRUPRE (A MSLE [ 14)

fEHEER2 | AMEBIREN T, RTCEBAT, R-
(STOP2) T SRAMIREE, FIF I/ORSIRER, 5 66
oo AL L BSLE 1A TF R AR ES

{EG 1 HORCAR T B A 5 14 nA
HFTF ISR 3 36
I i sRc s e TP RS
TR | A TR 28 35
S| (G i BRCHR S AT 14
AT IRHPIRAS , (RIS IR % A FIRTC 2.6 34
BT TR
PRI
IDD_VBAT (VBAT)‘ T&ﬁf)ﬁ%%&*ﬂRTCﬂ‘?%E%%}\ 2 10
fy B

1. HBRUERAETA=25C R 1S3
2. HIZRETHERH, AEA P

BT ) B RV R

MCUL T iR 54 F

B A RNVOG EE AL T AR, FFEEE — NS HT E—VopBiVss(TL11#R).
B RSN R TR EPIRAS, BRIAERR U

W NAEAEAE S R 10 B ) 8 B FracLk IO R (0~32MHzI 90543 5 31, 32~64MHzI 12545 F4 11,
64~96 MHzI 9245645 5 11, 96~128MHzI 3564 i 1, 128~144MHZIN 4N 5545 i 1) .

B OAEGRE Voot BRI A TR 44,
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EREIK
B JEATEIRE T E (R~ : XS EDIE R EN AR fi ik E). HH)EIMKE:  fecki=
fheLk/4s Treike = fhowk/2, fabceik = freka/4o

R 411 JAT T SRR R R, s AL EACHES A B Flash Rz 4T

HEIEO

1 f 5 — - R

15 2% *f ek ERFESARD | xmpEsw | T
144MHz 27.6 12.92

A ek @) 72MHz 155 74 mA
| BATHRA T 36MHz 8.5 4.8
oo R | 18T Tk N HIRC 128MHz 27.2 116
PR 2 (HSI), 1#H 15 65

AHBTIS HLLL 72MHz mA
e 36MHz 8 35

1. BAUERETA=25C. Voo=3.3VE G H],

2. EAEINE ) K ADCEIGINASM0.8mA LI AE. FEN P, Xt i A A 7ETF R ADC(i EADC_CTRL2 #F
725 ({JONAL) I 4 248 .

3. AR ON8MHZ, Hfick>8MHzAT JE FIPLL.

R 4-12 MEIRAE T I SR L A, A A EACHS  #EFlash sk RAM AR IZ AT

HEIEO

3 % 4 f N N y

" 5 *H ERFEARO | XEpEsR | U
144MHz 23 7.2

AR ) 72MHz 12.6 4.8 mA
| AEARAS R 1 36MHz 7.3 33
PP L H 37 BT T e A RC 128MHz 22 55
g (HSI), 126 32

AHBTU LG 72MHz mA
5% 36MHz 6.5 2

1. HARUERTETA=25C. Vop=3.3VHII ik 3.

2. BB FIADCESE AN 0.8mARLIR VAL . TERM A, X5 H iR R A EJF )5 ADC( EADC_CTRL2 #F
1725 (FIONAL) I A 2> 1

3. AR B N8MHZ, Hfuck>8MHzHT JE FIPLL.

4.3.6 ShEBETERIRISE

SR B SRR R A ) W S e
TERBG MRS EOR A A R RSN BRI, RIR M R AT A R 441051

R 4-13 FEE SN I BRI

%E 5% F BAME | RAE | BRAE | B
fuie_oxt PSR I BE ) 4 8 32 MHz
VhseH OSC_IN%j A\ 5] J &y B~ He 0.7Vop - VoD
ViseL OSC_INH A 51 JAEG - 1 /& Vss - 0.3Vop v
tutse) OSC_INF SR ik ] 16 .
tw(HSE) ns
:'(”SE) OSC_IN E-THa F B it 1)@ - - 20
f(HSE)
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ERRAK
Cin(Hsg) OSC_INFa AN 4H1® - 5 - pF
DuCymsey | H=tL 45 - 55 %
I OSC_IN%it N\ HLit Vss<Vin<Vop - - +H HA

K B SRR IR A MR SR i B
TERBG M RRESEOR A MR SN BRI, SR A R AT A R 44805

R 414 ARTESNE PR

"5 BH| %A B/ME HAE BAE AL
fiLse ext FH PSRRI b 412 () 0 32.768 1000 KHz
Visen OSC32_INHir A 51 e v T L J 0.7Vop - Vb Vv
ViseL OSC32_INAfTA 5| BIEG Hh -t Vss - 0.3Voo
ng 0SC32_ INF BT 71O 450 -

ns
tiLsetiese) OSC32_IN_EFF B B i 1] O - S 50
DuCyse) L 30 - 70 %
I OSC32_INHi N\ L Vss<VIN<VDD - - + A

1 WS RAE, AEA P .

4-5 AN s I B AN B

VHSEH ~ |—————-
9% ——————f—— === ————————f - -

10% | ———— -
VHSEL  p-—---- .

\/

tW(HSE) e tyw(HSE)

I
AN ERET S IR

JUuLe

N32G4FRx

T
7
m
I('D
K
~—+
O
7
IO
z
'||—@"
\
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BRI
Kl 4-6 HIMHARIE I s 1 A2 i B
A
VISEH |- -
VWFr——-————"—"A——"———— =~ ===
: o o
10% b _ /[0 ___ I I [ | |
V LSEL PEZZCI il L X : : : .
H L K : : : t
1 1o Iy I I I
tiLse > ~tgLsg) twse) < twase)
L ——
fLSE ext L
S BRI IR - SC32_IN
JuUuL = N32G4FRx

A58 — A e A P BT R 2% 2R ) TR S R S o

eI A B I Bl (HSE) AT A T —N4~32MHz (1 & A4 B B 1IR3 A8 I IR 7 4 7 2 . AT i i HE 045 R 2
BTN RPE RSN A, B SR G R PPAEAR R A5 R o FER A, 1 PR A S A A 2
] et SR A 00 5L, LA/ R AR B AR E I 8] A7 5% S AR A O VE S B (R . &
o KEEERE), W WARNLA A . (X PR 00 PR IEIR AR AR BA 18 UL O AR

% 4-15 HSE 4~32MHzHfR % 2% 5 14 0@

5 ¥ %4 BME | BEME | BKE L: XA
fosc_in PR A A 4 8 32 MHz
Rr St LR - 160 - kQ
Cu U B A LA 0 R i . )

CL® PR EATBLT(Rs) (@ Rs =300 20 pF

) Vop=3.3V, ViN=Vss
iz HSESRF L 30pF ik - 13 16 mA
gm IR 2 (115 5 IEE2) 10 mA/V
tsu(Hsey® Ja B [A] Voo EFaE 1 - 3 5 ms

1. ERISHREE S E SRS S PR AR IS R A H .

2. HZEAVEEEH, NEEFERIER.

3. XWTFCuMCre, EUEHRFREM. Jom i A M5 (3L 8UE N)5pF~25pF 2 [M] FIE N A A%, FFPRIERF A 2RI i
PRBE RS o B H CLUFICLEL A HH [ S, ik f) 3 i il 5 LCLURICL ) B AT AL A48 L A B R IS 8. AR FCLICL:
B, PCBFIMCUS| I 25 PT M 1% 5 FEAE P9 (7T LU B Hi 3 5| 15 PCBAR 1 FE 25 4% 10pF At 11)

4, MXTBARMIREHBOAE, BEWE AT LA 70 BV IR IS 450 i B 72 26 1 ) AR AL ARG, IR PR R R P2 A 1 R A O B 2% 14
HRRAET 4. {HAE, WHERMCUR N %S BB 2 AFRT, Bt 3 B A S5 ek .

5. tsumse e a sl a], MNP EREHSEF LA &, B 215 FIF 2 FISMHZIR S X Be i 18] o IXANUE ST — A hRvE I A1
Pres LIEAR], ©rlReE S A A B AR EOR .
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BRI
B 4-7 {5 F8MHz Sk (1) #7837

T AR
MRS

—_——— — — 4

OSC_IN fuse
I J- 1 | D ’
T :SMHzi%T)E%% Re

g CLs REXT(D OSC_OouT

Pe
| =

N32G45x

1. Rexr®fl thd R R e . OB E 252615 1IRs.

5 P — A e B BE T R 2 7 A SR T B o

(IR AR I £ (LSE) AT A ] —1>32.768KHZ ) & 1/ W e 1 I & ) R R 3 4 7 2 o AR o et O B2
FTMAER 4-16ThFI A AMRTT s, W LA R E VPRSI AR . R IT,  IEIRES A B A A
WAZBUR AT REMAE T IR 4 1) 5| A0, LAYRG/ N H 2% AN S B I S E I 18] o A SR A T IR 4 HO VR4 S B (B
B KEIEAE), TEEWHRIEI AR . (O HLGE B A0 R A R A A0S AT B DR O YR B R)

JERE: W TCupICL2, Z R/ 5 /i 8 HIBPF~15pF 2 JH] ) &) H 7 PR FT B B e R vt e 7k o 1
HCURC L AGHIAZEL . i EHIE R 7 LICURIC 19 1T 245 1 #7924

ﬁ%@%’%‘tLEﬁ Tﬁl%ﬁ CL=CuL xCp / (CLl + CLZ) + Cstray; ﬂ’?bcstrayﬂ% ?/ifﬂﬂﬁ@%?fﬁPCBﬂ?EEPCBfﬁ%ﬁﬁ
2, I 2T T20F £TpF.2 /H].

B N TR CLMCLI R KB (15pF), R AU 7 A CL<TpF IR &5, AREMA T A
912 5pFHIIEHR % .

flhn: A REFE T — A R CL=6pF Y IR & T H.Coray=2pF, NICL1=Cr2=8pF

K 4-16 LSEHR a3 F5 14 (fLse=32.768kHZz)

w5 ZH x4 B/ME HRE BKAE L:=F(vA

Re St pe 5 MQ
Cu SV B A LS 5 0 R ) oy
CL® e E AT B (Rs)® Rs :30KQ~65KQ 15 pF

VDD=3.3V,
12 LSELRKZH Hi7% CL1=CL2=14pF 0.3 HA

Rs =30KQ

Om 7 s 15 5 HA/V
tsusey@ JA BlIH ] Voo &2 g 1 2 S

A 0w N oRe

LA PR, RIEA R AR,
S RAFN L IT I A B

PP RAT U NRSE I 8 5 AR 25 (WIMSIV-TING2.768KkHz), 1 LRAL HLR TG PRSI & 0 b A 7 o
tsuqLse) & A B IR], & ABPEAERELSETTAGIN B, 5245 SUARGE [1932.768KHZ iR 5 1X B ] o JX MU A2 AE — A HRHE )

PR RAS EIEAT R, T RE D A i 3 7R A R T AR A AR

50/84

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

EIREK
4-8 1 FH32.768KH fi < [ i 4U [ H

SRR T AR
TR &
" Cu . 1 oscin frse
d
32,768 kHz R 14325 E
iR L
{1
0SC_ouT

N32G45x

437 RNEBETEhRASGE
2 T4 H A 2 MR o P R R AL R TR TG A 2 4-4P0 I R

EE N E(HS)RCIR G 4%
£ 4-17 HSHE # R tEO@

= i Kb BME | RBE | Bk | A
frsi AR VDD=3. 3V, Ta=25C, KHEjE 7.92 8 8.08 MHz
giﬁz& 3V, Ta=-40~105C, s ] - ”%

ACChisi HS IR 3% 28 (1 15 gg- 3V, Ta=-10-857C, 2 ] 2.2 %
VDD=3. 3V, Ta=0~70°C, iR -1.3 - 2 %

tsuqHsiy HSIHE % 2% )8 Bl i [a] 1 - 3 us
Ipb(Hst) HSIHR Y 2% T - 40 100 HA

1. Vop=3.3V, Ta=-40~105C, BRIE4SMIULH .
2. HBHRIE, AEAFEHIER.

IRE A B (LSHRCIRE #
* 4-18 LSHRY 23R E®
i) 24 %1 B/ME HRE | BAME | B
25°C K, VDD =3.3V 38 40 42 KHz
fLSI(2 7 AR - -
@ | A VDD =L8V-35V, 30 o | e | ke
tsuwsn @ | LSIHR &%) shi [A] - 30 80 us
loowsy @ | LSRR 25 ThEE - 0.2 - HA

1. Vop=3.3V, Ta=-40~105C, BRIERFmIHH.
2. HIGEVESRH, AEAF PR,
3. HEIHME, AEARINR.
MR TFEAR 2 B e [
K 4-19%1 H ()RR IS [B] f2 7E — N 8MHZ I HSI RCHR; s 1 PG B [ Bl 545 3] o nge PRI 5 FH P Bsf 4K 224 1
(R A 2T 5 -
B SHLEAEHLEE R AP YRR RCHR %
B REARAR I A N R AR A ) i e R (0 B A
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JITAT (I Ta) A P AR FE AL IR FF 53R 4-41) 26 A DI A5 2
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ENRe) S HRIE ;=LA
twusLEEP @ IR 480 ns
t o MAE U 2R One i (1 [ 4% 4k T 18471 X) 20
WUSTOPO
MAE U 2R One 2 (1A 4% AR ShFERE K) 22
twustor2™ RS R 205 i 40 Hs
twustoey™” AL e 100
1. R B AN B ST AR B P R R — 4 e 4.
438 PLL%¥M
R 4205 IS EGRF AR RE B R AR 445 =E15 3,
% 4-20 PLLAS
HE
s B UM gon | gocme | P
¢ PLL# B 8@ 4 8.0 32 MHz
P PLLAI AR g 525 Lk 40 - 60 %
foLL out PLLAE A3tk H i 32 - 144 MHz
fLock PLL Ready 8755 % Hi B[] - 150 s
Jitter Rms cycle-to-cycle jitter @144MHz 5 0
I Operating Current of PLL @144MHz VCO
Pl frequency. ) 700 UA
1. HEZAIHEEE, ANEA~FNER.
2. EEREMEHEFREIAL, TR TEPLLE N B e R 4 5o outhb T RVFTEEA .
439 FLASHIZf#ER4:1
BRAEREM UL, AT B RS ERTETA = -40~105°C 135,
K 4-21 INAAAFGE AR
7S e 20 FA B/MEO | BBEO | BKXEO | B
tprog 32K gR FE I (8] Ta=-40~105C - 112 ps
terASE TU(2KFT5) B BRI [ Ta=-40~105C - 2 20 ms
tme BT BRI ) Ta=-40~105C; - 100 ms
AT, faclk=144MHz, 244 i i 3.42
AW, Voo=3.3V ‘ mA
SRR, fuok=144MHz, ) 6.5
Iob At E Vop=3.3V ) mA
BB fuolk=144MHz, i 45
Vpp=3.3V ) mA
L ABI/FHL, Vop=3.3-3.6V - 0.035 uA
Vprog G R HL P 18 3.0 3.6 v
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ERRAK
1. EHEHRIE, AEAFEF .

R 422 NAFAHAE AR A3 i AN ECE DR A7 S0 IR

w5 S %AF B/MEW E::¥iv
TA = -40~105C(E 45 N7);
Flash% & 256KB 10
Neno A ESURH)  [TA = 40-105CURENT): T
Flash7¥ 2 ~512KB, H H J5256KBI1) 17t 25 (8] 100
treT Hs IR A7 IR Ta=85THf 10 S

1 HGEWERAE, AEE P,
2. (BN RAEBANE R AT .

4.3.10 XFMCHE

B B ETEAIR P

4-9., 4-108 7R T P, R 423, R 42445 TN IR 7. XSRS R R R T IR
XFMCHC & 1531

® bl 37 A (] (AddressSetupTime) = 0
®  Jhlik {45 [F] (AddressHoldTime) = 1
® i LA ] (DataSetupTime) = 1

4-9 T3 245 HPSRAM/NOR S /E I T

[

I tw(NE) I

| |
XFMC_NE <SSS\\ I//7;7;7/ZZ7
| T
|<—tV(NO E_NE) — | — twNO E)__>l<_>|| th(NE_NOE)

|
XFMC_NOE : \ A |

XFMC_NWE : : : 5 S |
I

|
—b-:—:-d—tv(A,NE) tha_NOE) |<—IL|
I |
XFMC_A[17:16] :ﬁ ﬁ ﬁ :g* His il : :X////
|
—’:—::‘—t\/(a L_NE) th@L_NOE) !d—k:
xemeNelel X NBL XL
: : |‘ | _:!_‘<_th(DataiNE)
i tsu(Data_NEY U
—>1—:<— tya_NE) [ tsu(Data NOE) - : -t | th(Data_NOE)
| | | |
XFMC_ADI[15:0] —|—l< Hi bk H B X////
| 1
_>'_|<_tv(NADV7NE) > 1 “#—t\,(AD_NADV)
f———t,,
XFMC_NADV \I /
% 4-23 5 RS F IPSRAM/NORIEL A i 37 (@)
inc ZH, w/ME BKAE By
tw(NE) XFMC_NEf&H[H] TTHelk — 2 TTHeLk + 2 ns
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BRI
tV(NOE_NE) XFMC_NeX'f&%XFMC_NOE'TE& 3THCLK -05 3THCLK +1.5 ns
twnor) XFMC_NOEAKH [A] 4Thek — 1 4THeLk + 2 ns
th(Ne_NOE) XFMC_NOE = & XFMC_NE /& {- F i [A] -1 - ns
ty(a NE) XFMC_Nexfilk EXFMC_AH % - 0 ns
tv(NADV_NE) XFMC_NeXTEEEXFMC_NADV'ﬂ& 3 5 ns
tw(naDV) XFMC_NADVAKH ] Theek — 1.5 THewk + 1.5 ns
thaD_NADV) XFMC_NADV & 2 Ja XFMC_AD (M)A R AR5 i [a] Thelk - ns
tI‘\(A_NOE) XFMC_NOE%ZE E‘Jf@iﬁﬂ%*%ﬁ ]“ﬂ THCLK -2 - ns
theL_NoE) XFMC_NOE & 2 J& [IXFMC_BLR:F I [H] 0 - ns
tv(BL_NE) XFMC_NeXﬂi%XFMC_BLﬁ&& - 0 ns
tsu(ata NE) HH 2 XFMC_Nex 1 71 7] 2THeLk + 24 - ns
tsu(Data_NOE) B ZXFMC_NOEX = ) 57 fisf (1] 2TheLk + 25 R ns
th(Data NE) XFMC_Nexi 2 J& It CR R i (] 0 - ns
th(Data_NOE) XFMC_NOE & 2 J& M LR+ I 1) 0 - ns
1. Vopo_i0=3.3V, CL=15pF
2. HZEEVHESH, AELFER IR,
Bl 4-10 52054 5 FIPSRAM/NOR S #4F il T
I 4 |
(y tw(NE) >
| I
XFMC_NEx \| l/
| I
XFMC_NOE jf:j)l h:::t}i
lu_tV(NWEfNE) =:: tw(NWE)—>I<_>| : thve_NwE)
XFMC_NWE [ '
- | \ /r
—P-l—:d— tya NE) th(A_NWE) ||
I | I
| |
XFMC_A[17:16
wa. Z7777K /774
I I I
>ty th(BLﬁNWE)I‘—»'
| t I
XFMC_NBLI[1:0] NBL I X/// /
f
I I
I I
— et ) —>:—:»<— ty(Data_NADV) |<_>:th([m NWE)
[ : _
XFMC_ADI[15:0] —:—( ik : l e ' // /
_.._|<_ ty(NADV_NE) _>:_|<_ th(ap_NADV)
:<_tw(NADV)_>|
XFMC_NADV \ /
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ERRAK

R 4-24 58 RS HMPSRAM/NOR'S # A i 77 (@)

s Z2H w/ME mAME Bhr
twne) XFMC_NEfI&IR[A] 5Thek — 1 5THeLk + 2 ns
bW NE) XFMC_Nex{. 2 XFMC_NWE( 2Tk 2Thowk + 1 ns
twnwe) XFMC_NWEAKHT (8] 2Therk — 1 2THeLk + 2 ns
tvenwey | XFMC_NWE B XFMC_NE B {7511 1] Touc 1 i s
tuang) XFMC_Nexfit & XFMC_AH % 7 ns
tovaov ng | XFMC_NexfIE ZXFMC_NADV/EE 3 5 s
twnADY) XFMC_NADVAIGIH /8] Thowk—1 Thewkt 1 ns
thaD_NADVY) XFMC_NADVE 2 JG XFMC_AD(Huhk) A %5 {7 5 Aisf 1] Tholk—3 - ns
thia_NwE) XFMC_NWE &2 J& ¥ ik RIS 8] ATheLk - ns
tyeL NE) XFMC_Nexfk ZXFMC_BLA %% 1.6 ns
theL_ NWE) XFMC_NWE 5 2 J& FIXFMC_BLAR 5 [7] ThoLk — 1.5 - ns
ty(Data_NADV) XFMC_NADV =1 2 £ 4 AR $e e (7] Thek + 1.5 ns
th(Data_NWE) XFMC_NWE 5 2 J& B (R FF T 5] Thelk—5 - ns

1. Vop_i0=33V, CL=15pF
HEEa PP, AFEA .

B NAND#EH| BB TE a7

4115 4-145%78 T RIDIEIE, R 4-25%5 M TAHRLIIN PP o IXSEEA% P 1 45 R A2 4L IR IAXFMCHC &
(GEIE

> COM.XFMC_SetupTime = 0x01; (£: XFMC_ CMEMTMXxIJSET, x=2...3)
COM.XFMC_WaitSetupTime = 0x03; (J£: XFMC_CMEMTMXx{JWAIT, x=2...3)
COM.XFMC_HoldSetupTime =0x02; (7:: XFMC_CMEMTMXx[{JHOLD, x=2...3)
COM.XFMC_HiZSetupTime = 0x01; (£: XFMC_CMEMTMXxI{HIZ, x =2...3)
ATT.XFMC_SetupTime = 0x01; (£: XFMC_ATTMEMTMXIJSET, x=2...3)
ATT.XFMC_WaitSetupTime =0x03; (3£: XFMC_ATTMEMTMXx{WAIT, x=2...3)
ATT.XFMC_HoldSetupTime =0x02; (J3:: XFMC_ATTMEMTMx/JHOLD, x=2...3)
ATT.XFMC_HiZSetupTime =0x01; (7E: XFMC_ATTMEMTMxHIHIZ, x=2...3)
Bank =XFMC_Bank_NAND;

MemoryDataWidth = XFMC_MemoryDataWidth_16b; (7%: 774 8% B 55 FE=16/17)
ECC = XFMC_ECC_Enable; (VE: ffiAEECCitTH)

ECCPageSize = XFMC_ECCPageSize 512Bytes; (7: ECCT A/N=5127)
TCLRSetupTime =0; (7£: XFMC_CTRLX/{JCRDLY)

TARSetupTime = 0; (7E: XFMC_CTRLXHJARDLY)

1 KT UL EFFRE(XFMC_CMEMTMx. XFMC_ATTMEMTMX) IR, 1 L2 IN32GAFR & 413
= Fhite

V V V VYV V.V V V V V VYV V V
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K] 4-11 NAND# | 28 SRV E i

fRHEF
XFMC_NCEx

ALE(XFMC_A17)

CLE(XFMC_A16)

XFMC_NWE J

taALENOE) |

XFMC_NOE(NRE) /

XFMC_D[15:0]

th(NOE-ALE)

161 Hefii 2

TR

VI

K 4-12 NANDIZ 1| 3% 5 #/E 3%

R E

XFMC_NCEx

ALE(XFMC_A17)
CLE(XFMC_A16)

:<—>:td(A|_E-NWE) th(NWE-ALE) :: >
| | '
. l
XFMC_NWE J \I
. l
| I
| |
' [
XFMC_NOE(NRE) J | |
|
tvnwE-D) :<—>: IN_th(NWE-D)_’:
XFMC_D[15:0] ' '
16fr ¥R Lk ( >
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th(NOE-ALE)

tw(NOE)

BRI
Pl 4-13 NAND il #5 72 18 F A7t 25 18] S B A i T
RSP
XFMC_NCEx

|
ALE(XFMC_A17) X X
CLE(XFMC_A16) | |
| |
XFMC_NWE : :
/ | l
| |
| 1

|

I
>l
I
| I
XFMC_NOE / \ y
' I

I | I
tsuD-NoE) M= t,\oED)
| |

gl S Y ——

B 4-14 NAND ¥ 1] 25 75 38 A7 6 25 18] 1) 'S B E 3 2

R HF
XFMC_NCEx
I
ALE(XFMC_A17) X X
CLE(XFMC_AL16)
— :‘ N L o th(NWE-ALE) J
d(ALE-NWE) & > tW(NWE) - |t )
I I

|
|
|
XFMC_NWE J \ /
XFMC_NOE J

|
XFMC_D[15:0] Iy
1647 Hdm 28 \

tynwE-D) a—— IN_th(NWE-D)_’,

>7

# 4-25 NANDN 325 B AR gt O

i M R/ME BKAE Hhr
tao-nwe)® XFMC_NWE &2 1 2 XFMC_D[15:0) 4 A %4 5Thewk + 12 - ns
twnog)@ XFMC_NOEf& ] [a] 4Thek — 1.5 4Thek + 1.5 ns
tsuo-Noe®@ XFMC_NOE= Z B ZEXFMC_D[15:0] 545 % 25 - ns
th(NoE-D) @ XFMC_NOE &2 Ji5 £ XFMC_D[15:01 %45 A 24 7 - ns
twinwe)@ XFMC_NWEAH] [&] 4THelk — 1 AThok + 1 ns
tvnwe-0)@ XFMC_NWEK £ XFMC_D[15:01 5415 24 - 0 ns
thvwe-0) @ XFMC_NWE 5 £ XFMC_D[15:01 %4 o 2L 2THok +4 - ns
taaLe-nwe)® XFMC_NWETK Z BT ZXFMC_ALEHR L - 3Thek + 1.5 ns
thvwe-aLe)® XFMC_NWE 5 £ XFMC_ALELAL 3THoik +4.5 ns
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BRI

taaLe-Nog)® XFMC_NOEfkZ Bi ZXFMC_ALEH % - 3ThoLk + 2 ns

tnnoe-ALE)® XFMC_NOE = £ XFMC_ALETL#K 3THewk + 4.5 ns

1. Vop.o=33V, CL=15pF
2. ZGZEHEGH, AEAF BRI
3. HBEHRIE, AFEAE .

4.3.11 43} B K E (B SERH)
T SARERITRRESD, LU), S R B 77, o e HEAT S B 8 DA e c 6 ) v e 7 T £

PERE

B H 78U L (ESD)

R LR (> L PR Rk e 88 18] B — R0 — A S R Pk Wt n 2 BT AT 1 i B T AT SRR 5 i B RN S0E

LAt S I ARG x (n+D) ARSI D XA FF A IJESD22-A114/C101FR 1 -

* 4-26 ESDA R i K AE

i) ¥ %4 RE | B/MED BAr
Vesopeny | PR (A RRUR) ;“—;/a:\JJrEZSSD‘;:Z,-AlM 2 4000 v
Vescow | BBBOMAECGEMZERE) | fra io s ’ 1000

1 HEETHEEL, RTEAES TR,
NT VHERRBIERE, T EAES N AT 2 FAM A AR B R
B YA EIES, SN IR R
B EREANMEA f AR E VOS] EvE N .
XANIRTF A EIAIESD78AKE B HL S AR B AR E .
% 427 WA
=) 2 & eyl
LU [ ERUES Ta=+105 T, fF&IESD 78A Il A

4.3.12 1/Ous Q454

G EETPANE sk SR
BRARRRRIE ], N RIVM I SHARILIR 440056 FIES ] P 10 I # 2 H A CMOSMTTL.

% 4-28 |/OF AU

w5 2 F-3i3 B/ME BAE L:2Wiv
Vop=3.3V Vss 0.8
Vi PN MR s Vpp=2.5V Vss 0.7
Vop=1.8V V/ss 0.3*Vop \Y,
Vpp=3.3V 2 VbbD
V N = LS L R
" WA Voo=2.5V 1.7 Voo
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BEREAK
Vop=1.8V 0.7*Vop Voo
Vpop=3.3V 200 -
Vhys Jitl 2 e Ao 2 EEL R IR (L) Vpp=2.5V 200 - mvV
Vop=1.8V 0.1*Vpp@ -
Ihg 4 AR O Veo=Maximum 1 1 A
Vpap=0 5, Vrap=Vop®
Reu 55 bR SR BE® VIN=ViH 30 90 kQ
Rep EERIE T SV GINER Vin=ViL 30 90 kQ
Cio 110 5| Ji 2 - - pF

R B8 TS PR AR o IR AP A, AR il

2£/6100mV.

G SR LE AR 5B I 16 LB, 3R PR R T A T KA

R AT fr B R BT — AT TF R PMOS/NMOS SEHE .

. VeaoRARIOE BTN HLUE

BT 11O 1 #8 2CMOSHITTLHEA (A TR ICE), ENIREES R T 2404 FICMOS T. 2B TTLS 4L

i IR BN R

GPIOGHE FH 4 N\ g i 1) o] DA i syt 22 75 +/-12mA R . ZEF PR, /ORI % B % AR IE SR 5) e,

TRANRE RIS 4. 2715 25 HA I 450 e K AE 18 «

B A 1/05; 1 M Voo L3RBT A A, 1 EMCUYEVep E3REUHI B RIE 47 B, AN BRI 45 e KA
fEHIvoo (& 4-2).

B A0 DR M Vss B H A B IRUSATL, I EMCUTEVss B H AR OIZ 1T HL IR
KABEHIvss(E 4-2).

HEE

BrARER MU, 3R 4-29%5 H FI S HUR M AR EE A Voo it L ERF & 3R 4410225 2. FTrE o
it 140 A2 X CMOSHITTLI .

a & w0 bdpoRE

R 4-29 fvH AL

s S8 %1 B/ME BAME LA
Vop=3.3V, lon=2mA/4AmA/8mA/12mA Vss 0.4
Vo® A B P Vop=2.5V, lon= 2mA/4mA/8mA/12mA Vss 0.4
Vop=1.8V, lon=2mA/4AmA/BmA/12mA Vss 0.2*Vobp
Vop=3.3V, lon=-2mA/-4mA/-8mA/-12mA 2.4 Vobp v
Vor® iy H v LT Vop=2.5V, lon=-2mA/-4mA/-8mA/-12mA 2 Vbp
Vop=1.8V, lon=-2mA/-4mA/-8mA/-12mA 0.8*Vpp Vbb

1o T IRHSC ) R IR o AR I 228 Th 25 th RO A0 S RBTGE B, RIS Lo FRLEL AN (T /O AN il ) AN BE A i hvss o
2. A YA R ol AR 2 A AR 8 rh 48 HH IO 20T B R BTUE B, (RIS Lo R A (P A /O SRV il A A RE e voo -
3. HZEVEREH, AEAEP .

PN T R i
S NHHH AZ IR I SCREUE 7 e B 4-15F013K 4-3045 Hi
BrAEEE AU, R 4-30%1 H S ER M AR AL B R AR 4-40% 4 £58 2.
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e | w8 | sx et BME | B | B
CL=5pF,Vbp=3.3V - 75
fmaxgoyout | FAANZRA CL=5pF,Vpp=2.5V - 50 MHz
CL=5pF,Vpp=1.8V - 30
00 CL=5pF,Vpp=3.3V - 3.66
(2mA) thopu | L ER CL=5pF Vop=2.5V - 4.72 ns
CL=5pF,Vbp=1.8V - 712
tojin i NI inputf::rlra:rg((:)tfelzr’i;/t:?:sD ;Zlgg\\;avn? ZDE\:/O;:elXerated . a s
CL=10pF,Vpp=3.3V - 90
fmaxoyout | ERINFE CL=10pF,Vpp=2.5V - 60 MHz
CL=10pF,Vpp=1.8V - 40
01 (4mA) CL=10pF,Vbp=3.3V S 35
taoyout At 2 B CL=10pF,Vop=2.5V - 45
CL=10pF,Vop=1.8V - 6.74 ns
tojin AL inputSrl;a_rZc(:)tfelzrvi:,/ti[c):sl,D ;t21987\\//avnc[i) 2.[5)\_/Ozfel\d/erated . 1.2
CL=20pF Vpp=3.3V - 75
fnaxqoyout | B AANFHA) CL=20pF,Vpp=2.5V - 50 MHz
CL=20pF,Vpp=1.8V - 30
10 (8mA) CL=20pF,Vpp=3.3V - 3.42
taoyout A5t 2 B CL=20pF,Vop=2.5V - 473
CL=20pF,Vpp=1.8V - 6.53 ns
tojin I NSEIS inputgfl;a_rg((z)tzlzr}\s/ti[():sD z;tzlgg\\//avn(? ?.E\_/Oa.?elzj/erated ) 1.2
CL=30pF,Vpp=3.3V - 75
fmaxojout | F KK CL=30pF,Vop=2.5V - 50 MHz
CL=30pF,Vpp=1.8V - 30
11 (12mA) CL=30pF,Vobp=3.3V - 3.34
taoyout it AE IS CL=3pF,Vpp=2.5V - 4.26
CL=3pF,Vop=1.8V - 6.34 ns
taoyin AL inputf::fl;a_rggt]celzr}\s/t:?:sD z;tzlgg\\//avn(? ?.E\_/Oa.?elzj/erated ) 1.2

1
2.
3.
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ERRAR
K 4-15 fay N ATk E X

DVDD VDD DVDD

1

Signal C Input » Chip core » Output I/O » Signal
50% ( 0,
Input -QDVDD Input 50% VDD

<+—Delay Dela
Output, 50% Output,
VDD 50% DVDD

4.3.13 NRST 5| B4

NRST 5| S A SR FICMOS T Z, "EiEH T — M AREWTIT I LR, Reu(Z WK 4-27). BRARFFAIUEHT,
R 4305 H S HUR AL ISR A B R 53R 4-410 61T 3

* 4-31 NRSTH| e

w5 ZH %4 B/ME HAME BAE LA
ViLnrsn® NRST % N5 H P Vpp=3.3V Vss - 0.8 v
Vinrsn) NRST i\ i HLFHL & Vpp=3.3V 2 - Vo
Vhys(NRST) NRST Jith 2 4 frk i #4% HEL R 1R i - - 200 - mv
Reu 55 b5 S R P Vin=Vin 20 40 50 kQ
VenrsT)® NRST %y N J& % fik ot - - - 100 ns
VNenRrsTYD NRST %y A AEE 3 ik - 300 - - ns

L HBHRIE, A4 R,
2. EREBHAE A EIER BB AT ISR IPMOSSE L. IXANPMON/NMOSH % B BHAR 7N (£ 15 10%) o

4-16 I FINRST 5] BR3P

PR E s

v

YEL A

L

I
T L

A 5 Aor i g @
|
|

I
I
I 10.1uF
| du
I b |
I
Li-—1- N32G4FRx

1 ERM%EN TRk R .
2. FRLARIENRST S| BT AL BERE AR TR 4-31h S K K Vinesn BL T, S IMIMCUANRETG B R A

61/84

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

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

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



NQtion v:“ www.nationstech.com

BRI
4.3.14 TIMERN #4514

® 4-325 IS B BRI
A RN 2 R ThRE I R CG H LEAS . BNASR . SRERITBh . PWME ) RS PETENRS, 2 IL5R4.3.1277.

F 4-32 TIMXO$Eg::

7S S %1 B/ME BKE B:<X (7o
. . 1 - trimMxcLk
tres(TivY FEIN 8553 BRI 7] frmeun= 144MHz | 6.95 - ns
0 frivmoLk/2 MHz
foxr CHI1ZECHAMIZE I 23 41 ERI plfi R Frmoie= 144MHz 0 - MHz
Restim SE I 48 7 PER - 16 1
N - 1 65536 trimMxcLk
teounter | HSFET PRI, L6MLIHEERM BN T Rz | 0.00695 455 s
o 65536x65536 | trimxcLk
twax_counr | ATTHERTLFEL frivseLk= 144MHz - 29.8 s

1. TIMxz2—/MEHRAHK, RETIMLI-TIMS,

4.3.15 12CE O
S AR BB, % 4-3351 I B MU (8 FI R BT, focLk SRR AV op B L TE 75 B 3 4-4100 2 I BEA55)

N32GAFR/™ i I IPCH A A e PCIBAS B, (HA U0 FRRA: SDAFISCLAE “ R IT A 51, HBCE A
THEH I, 7E5] HAVopZ [8] FIPMOSE R ], (HATSRAFAE

PCE: R EAI T3R8 4-33, A RNt ZHThae 5| EI(SDARISCL) MR G, 2= IL5H4.3.1275 .
. 4-33 1PCHz OHRME

e 1 N PR PR PIE -+ e
5 24 — — = — = — AL
&N | K| B | &K | Wb iSO
fscL 12C #:4i% 0.0 100 0 400 0 1000 | KHz
tastay | FRUBZRACRRRRS [R] 4.0 - 0.6 - 0.26 - m
twscLy | SCL A BRI [H] 4.7 - 1.3 - 0.5 - us
tuscLry | SCL A ] 4.0 - 0.6 - 0.26 - us
tustay | EERITFAE ST L (A 4.7 - 0.6 - 0.26 - us
thspay | SDA Edf fRFF H] - 3.4 - 0.9 - 0.4 us
tsuspay | SDA E37RFA] 250.0 - 100 - 50 - ns
t )
{‘SDA) SDA Fll SCL |- FFH ] - 1000 20 300 - 120 | ns
r(SCL)
oM | spA I SCL R R - 300 - 300 . 120 | ns
trscu)
tasto) | B IRS& R A] 4.0 - 0.6 - 0.26 - us
5 1S BT IR A I B
tw(sTo:sTA) I; Qfg?%) USRI T 4.7 - 1.3 - 0.5 - us
Cb B 5% R AP B3 - 400 - 400 - 550 pf
tusoa) | HUEA XU [E] 3.45 - 0.9 - 0.45 - us
tviack) | RLBAT R[] 3.45 - 0.9 - 0.45 - us

1 WBHRIE, AR PR,
2. R BIFRERL I 2CHI R RIE, fecLki B AUK T2MHz, Jyik BIPUE B 2CHI R RINZ, fecku UK T4MHz.
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BRI
B 4-17 12C A It ik T A 2 e 2 @)
VDD VDD
47K = 47k 100" N32G45x
1
°CA % WL SDA
] scL
3)
100Q2
EE AR
HoaktE
SDA
. — ) — e \
/ A )C - i/ﬁﬁ%#
tomgr T T leoA) —e—tason) . A \ < =\_
tusoa) tthA) 3 A tw(sTA:sTO)
bsTA)  tusckry < P e (Al 3ts
SCL — —p tv(ACK)
— \N /[ ' /
S\ S
tw(SCKL) <—> t(SCK)—> ‘4—7‘ <‘tf(SCK) \ - :AU:(STO)
< Vfser: > #94 clock
1% clock cycle

1. &A% E TCMOSHAF: 0.3VopH10.7Vop.
2. bpr e BH PR BT 1204 I .
3. HPHEHGRTSRbRr AR, MU ESSRTHEE, FE5REE.

4.3.16 SPI/12SEO %M

BRAEREIULEE, R 4-345HSPIZ AR 4-355 H KPS ERAF IR ERIR A, fecLiod 2 AV oo fit H FL
FEFR 4415 ENER R

A ot N 2 DhRE 5] IEI(SPIFINSS. SCLK. MOSI. MISO, I12SfWS. CLK. SD)4PEVENRS, S5
4.3.12%5.

# 4-34 SPILFFED

% 2H FHr RME | RAE |
fscuk EXY 5N . 36
A 4 R MHz
Mteserry SPIRTEHALE A - 36
trscLiotiscLiy SPIBT % _FF+F1 T FEH [A] A C=30pF - 6 ns
DuCy(SCK) SPGB B 5 23 Eb SPIE 30 70
tounss) @ NSSZE T[] MAR Atpcik ns
th(NSS)(l) NSS{%*# H?J— I\ETJ }Aiiﬁﬁ ZtPCLK ns
tuscLrr® N ‘
twizti:)(l) SCLK @ A ICH 17 E trcLk— 2 trcLk + 2 ns
taunan ) By N\ B ST (A FEHE 4 ns
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BEREIR
tsusn® AL 4
tvn® TR 5
(M1) A N
e PN TESHing ] ns
th(sy® AL 4
tas0) D@ iy 37 a) S Ja] MAEF, feeLk = 20MHz 0 3tpeLk ns
tdis(so)(l)(a) i&ﬁiﬁ)ﬁ H %@ﬂ:ﬂﬂ‘ [71] N\*ﬁﬁ 2 10 ns
" B H A R A MAEA(FEREIL AT 2 )E) - 15 ns
tuso)®
e Hi ¥ A Sk 1) A (LRI 2 )E) - 8 s
trso® MAEA(FREIL AT 2 )E) 4 4
K i LR A 1) ns
. R R (R 2 JF) 1
thovoy™®
% 4-35 SPI24FEW
% B el RME | BKE |
fscLk FAEA 18
D I 2R MHz
Utyscrk) SPIR B4 A 18
trscuitiscLk) SPIBT b - FA0 1 Bt ] M2 C=30pF 8 ns
DuCy(SCK) | SPIMZ AR f5 25 L SPIME S 30 70 %
tou(nss) @ NSS%E 7. 1 [] AT AtperLk ns
thinss)® NSSEREE I [H] MAR 2teeLk ns
T 1) N ) "
foy® | SCLKEFAEHIH ES e voce2 | bos2  Ins
" SPI2 5
taugan)® i SPI3 6
F i N JE S B[] ns
SPI2 5
tsusn® M
SPI3 6
toan® o ‘ FEAEA 4
B dE o N AR ) ns
trsy® MAE 3
tasoy D@ HHR e 7 ) A ] MAEF, frcik = 20MHz 0 3tocik ns
taisisoy O H P i H 24 1L B ] MAE 2 10 ns
n s SP12 16
) MAIEX(E R Z JG)
tu(so) \ SPI3 20
B H A A T n
" et SPI2 8
) AR 2 5)
tv(mo) SPI3 10
trso® MAIEX(E R Z JG) 2
H 5 i H DR R B ] ns
o e A (LI F) 0

s AT, TR R,
oM T I L AN 58 T T B B T
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ERRAK
3. m/MER R s N T, O E R S TR 2 B T i BEAS 1 s B ]
Kl 4-18 SPI I — MEEFMICPHA=0
[}
A
NSSHi A . , I/‘i
i tunss) 1 te(scLk) N ’’ \ thnss) )
< - > > —
CLKPHA=0 : ¥ ' i | ! i
CLKPOL=0 | /i twscike | : ! ! !
i 1) twseky ) ! H :
: T : ¥ :
CLKPHA=0 | : Y. | | :
CLKPOL=1 |t i ! ! 3
1 7a(s9) :: ' Lyso) 1 Tso) g irverge | ‘“5(5?)
: ' ! ' ! H<_tf(SCLK) ! '
= U
MISOff gt X0 wwmea/ W dpmmie —
t'.:,u(SI) : :
>
i i ‘
MOSI#fI A ]ZZZZZZZZZX i X wamed X i >@ZZZZZZZZZZZZ
+ 1
: ‘ thesn >

K 4-19 SPIN P — MAEUFAICPHA=1(®

NSS#HiA \

| /£ |
! g4 To(scLk) > /7 Touss) ||
— | 1 | : | IH :
CLKPHA=1 ! ' 1 1 !
CLKPOL=0 ! 4 i twscLkr) | ! | ] i | !
! ! twscLky) | ! ! ! i !
l P, 1 1 ' ' 1
CLKPHA=1 : ¥ \ \ l i
CLKPOL=1 : [ ! ! {1 oo |
t ! dls(SO)
| ! | 1 |
1 N \ /7 |
wisoity ——— X mlbmat XD wwwean X i —
[}
tusy 11 then

wosti . TN s

/
9( N E6~114 X £ >@ZZZZZZZZZZZZ

1.

&2 5 % E T CMOSH F: 0.3VopM0.7Vop.
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EREAK
4-20 SPIRf Pl — F O
NSSHiIA /{/

1
CLKPHA=0 ' ' 1
CLKPOL=0 H
:
1
(L
CLKPHA=0 i
CLKPOL=1 \ :
i i
1 1
| |
CLKPHA=1 : .
CLKPOL=0 : !
! '
' 1
]
CIRPOL1 ) : : tscLK)
CLKPOL=1 : { e
[ WSCLKIT) 1 11 HiscLk)
1
]

I
|
:4-h E ¢ tw[SCLKLl. p
] I
MISO f1 A ////N/////Zp( i | X Aowes] X marn W
> |
thmn : ’ :
MOST % X mwmat X Aot X wames X
1 1
P T | 1
Lymo) thinvo
1. &A% E TCMOSHAF: 0.3VopH10.7Vop.
X 4-36 1S
i sH P23 B/ME | BoRE | A
DUCY(SCK) | 128 A ANl 5 25 L 128 3L 30 70 %
fork FER SR 16bit, Z4748kHz) 1.522 1.525
2SI} 4515 - MHz
ek NN 0 6.5
ticLk) 1284 _F F1 AR P[] A : CL =50pF - 8
W\ " 1252 5.5 -
tyws) @ WS R ] EXX S5V
1253 75 -
thows)® WSTREFIT (8] FHER -1 -
o N 1252 6 -
tsuows) @ WS 37 B[] N5
1253 75 -
i 1252 2 -
thows)™ WSTREEI [A] N5
1253 3 - ns
twcLkr® 3125 B
CLK =y A [ e [a] TR, frok = 16MHz, 5 4H48kHz
twekny® 345 -
1252 45 -
tsusp_mr ) i 1°S3 55 -
B N ] 1252 45 -
. e
Su(SD_SR) 12S3 55 -
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ERRA
ERL 3 -
D)
tos MRYDD | g s ) g ]
thsp_sR D@ MBS 3 -
1252 - 16
b o | B R 1 N B8 (1S5 BT 2 )
V(SD_ST) 1253 ] 18
. N . NN 1252 3 .
bep o | SR (R I IR B (1 I 2 ) ns
(SD_ST) 1253 4 ;
tusp ym®@ | SR AR ERABERLIELIF) : g
AR 46y L AR 1] R B LI 2 ) 1 0

thso_vm®

1. BRIV S AT E E, AEAE = R,
2. R#iTFfecik. Bltn, WHRfeck=8MHz, NTecik=1/rcLk=125ns,

4-21 128 A I 7 P (R S0 @

CLKPOL=0

WSHiI A

\

tsu(WS) " >

5 te(scLi)
Y L}

1
1

tw(scLkH) ! tw(scLkL)
1

/7
77

thsp_sm)

o

SDK

>< BERAG >< e kR >< v/ *E%%ﬁﬁ

tsu(SDﬁSR): thsp_sr)
—re—
1 1

SD#zUk

/
X B AERr® >< Sl B >< /feespnts >< R fr

1. IMESEETFCMOSHT: 0.3Vopil0.7Vop.
2. BTN AR RIE B . TR — AN 2 AT A XA AR 1 R IE BRI
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BRI
4-22 128 F AT 7 B (A )@
L tescLk) g tscLk) tiscLk)
CLKPOL=0 ' \ ; .: | \
) i t Lt i | i t
: I (SCLKH) | (SCLKL) ! : : I h(WS)
fA. | | : Ly
WSHi A\ \\ | | | ) // | /
! ! Ttv(SD ,im 1 h(S[IJ_ST)
! | / |
SO >< BRI >< e >< /b spini X iR eh
tsu(SDfSRi thsp_MmR)
] | /
SD#zl >< ARG 2 >< eI >< Aigstnt >< BRI
1. W& ARETFCMOSHT: 0.3Vop#10.7Vop.
2. AW RIBARAL R BB . TR — AN 2 AT A XA IR AR R IE BRI
4.3.17 QSPI%#
% 4-37 QSPI{ESDRAR A, T HkF
®5 2 B/ME BRME BAfr
fex QSPIir i - 36 MHz
1/xcky
tw(CKH) = N t(ck)/2-2 tcKy/2 ns
SCKEIKH [H
tw(cKL) RS tcky/2 tck)/2+2 ns
tsn) A N\ B S [A] 5.5 - ns
than) N\ E DR ER (8] 45 - ns
tvouT) i H BRSO [a) - 6.5 ns
thiouT) i H AR R BRI 1D -1 - ns
4-23 QSPIZESDRIE T N [ /7
il !A ber N L e L: 4 fw oK) l & (CK)l
Lo X f | h ro
| | | | [ [
/| I\ |
Clock I I I | | SS
| I | tv (oum I Ith(OUT)l | | | | ad
I | |H| | | 1 1
Data output <|i Do X : D1 X D2 > SS
| | :
! ! Its(IN)I thany I
| |
D i / |
ata Input \ DO | D1 D2 S—
o i
I |
I |
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BRI
# 4-38 QSPITEDDREL S T 4t
®5 B3 ®/ME BAME AL
fex QSPIF i 5 - 36 MHz
1/ycky
tw(CKH) o . tcky/2-2 tcry/2 ns
SCKEMKH &
tw(ckL) FfRET I tcky/2 tcky/2+2 ns
tstany;tsrn) A N\ B g ST (8] 5.5 - ns
thi(iny; thrainy i N BE DR FR (8] 5.5 - ns
tvioun);twrouny | A1 H EE A R (] - 13.5 ns
thioumy;throuy | A1 HS R CR RIS (8] 5 - ns
4-24 QSPI{EDDR X T FII 7
It el !‘ tew J :: t (okH) ;:4 tw ek ;: L
I | | h f I
1/ | | | I\ |
Clock I I | I I I | SS
| | I ] (OUT)l Itnr (oum | | tor ouml tht ouT) | | |
[ | | . [ Cd [ v
JEE R D ER D
Data output \: DoI ! D1 ! D2 | D3 | D4 ! D5 ) 5
Lo | | | |
\ | X | teany | thrany | | I | tran) Ithr(IN)l
O A
Data input < Do X : DL : X : D2 X D3 XT D4: x D5 FS—
T ! T b — |
[ I I roor |
[ | | [
| | | | | |

4.3.18 SD/SDIOE#HIZEO 454

BRARRS BIUERE, 2 4-3981 (S HUR A FIREEIE B | focLio R AN Vop it L HLUE T & 38 4-41K 44 &5 3,
A et N 2 ThRES| (D[ 7:0]. CMD. CK)IHFMEVERS, 2 0554.3.1275,
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ERRAK
P 4-25 SDIOR; i 5 1
T
?\&k
twekm) 2@ SW(CKL)
CK
w< -t
“*=LlOoH
D,CMD
(i)
tisu=1 tin
D,CMD
(#N)
4-26 SDER N
CK —
D,CMD
(fi th)
# 4-39 SD/IMMCH: M5
ines S5 M B/ME BAfE Hhr
fop B AR T I B B AT 2R CL < 30pF 0 48 MHz
tweky | BRI TE], PP =16 MHz CL <30pF 32
twickny | M BRI AL, Clock low time CL < 30pF 30 o
tr BB ik (] CL < 30pF - 6
tr S B (] CL < 30pF - 6
CMD. DEIA(ZHCK)
tisu LN = RVA ] CL < 30pF 2 s
tin N TREFI 8] CL < 30pF 2
ZEMMCRISDEEERCMD. D#H(ZECK)
tov iy tH A 25 (] CL < 30pF - 14 s
ton At R AR IR (8] CL < 30pF 25
FESDERIMERCMD. D i (B3R CK)
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BEREIR
tovp A RUCBR B[] CL <30pF - 9 oS
torp i B DR AR BRI B (1) CL < 30pF 2
1. 2 J.SDIO_CLKCR, SDINf4fzflZEas, #HICKEH .
4.3.19 USB%
USB(4=id) £z 1 2l i USB-IFAGLE -
% 4-40 USBJA i 1]
7S E = BKE B:<K 74
tstarTUP® USBYR & %% J3 B i) (1] 1 s

1. HHRIE, AEERERINK.
X 4-41 USBE R

s S & g2Mma" | mrem® | Bf
NG
Vop USB#E{EH K@ 3.0® 3.6 \%
Voi® ZET N R I(USBDP, USBDM) 0.2
Veu® ZE o SR A4 VDIV 0.8 25 Y,
Vee® Lt PRS2 11 1.3 2.0
i H HLP
VoL A K T 1.5kQIIRLEEZE3.6VE) 0.3 v
Von A T 15kQIIRLEEFE Vss® 2.8 3.6
1. BT A H R AT A DA A st 2 v
2. AT HBUSB2.04 M FAMVEFE, USBEE{ER K N3.0~3.6VHE.,
3. N32G4FR R fh I IEAIUSBINRE T LATE2. 7V BIMRAE, TIAS AR TE2.7~3.0V HE IRV B T B2l i s ke
4, HEZGEEIHEE, AEA LR,
5.  RUEEEFIUSBIKEhZE F 7%,
Kl 4-27 USBIS 7. HUdRAS 5 LA B TR] X
ENEEg, N
VCRS ————— | X [
Vss H ':
—HEK— —HEH—
f r
£ 4-42 USB4- i LS 451
%e BH KM v 2" BA
tr ETtfae CL < 50pF 4 20 ns
tr N R )@ CL < 50pF 4 20 ns
trfm By NG W tr/ te 90 110 %
Vcrs HWHESREXAE 1.3 2.0 \Y;
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| Rs

| s e L s B

i VL HC FEFELA B SR 51 B

27

39 | Ohm ‘

L HBHRIE, A4 R
2. MEHIEETMI0%2E0%. ELIEMELR, Z MUSBHIEHTE(2.00R).

4.3.20 #1883/ 1E M & (CAN) B O 44
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DO NOT INCLUDE MOLD FLASH,GATE BURR OR PROTRUSION.
LEAD FORM PART
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NOTES:

SECTION A—A

ALL DIMENSIONS REFER TO JEDEC STANDARD
MS—02&6 BDD DO NOT INCLUDE MOLD

FLASH OR PROTRUSIONS.
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