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EREA

N32G452xB/xC/xE BIEF M

N32G452F% 5K A 32 bit ARM Cortex-M4F N , B & TEEM144MHz , TIFTZRERADSPET |
$E R 235512KB Flash,144KB SRAM , 2x12bit 5Msps ADC , 2x1Msps 12bit DAC , SER S
U(S)ART, I2C, SPI, QSPI, USB, CAN, 1x SDIOEE#O , AEFWBR EEHINES|IE

xEEHE

® Ni%CPU
— 32 ARM Cortex-M4 W%+ FPU, 5 WIE1FIfRiATRE 2, S DSP 4541 MPU
— & 8KB #E4 Cache 2847, (HF Flash I ICHATREF 0 547
—  FfEA 144MHz, 180DMIPS
® I AEfHAS
— & 512KByte /1 Flash, SCREINE K. 2 M7 KB B RBER RS, SCRHEM: ECC K4, 10
TIRESUE 10 EHE AR
— 144KByte /4 SRAM (17 16KByte Retention RAM) , Retention RAM 37 K5 fif {4 43 (12 56
o i
— HSE: 4MHz~32MHz #1873 Sk
— LSE: 32.768KHz #h B 3% & 4
— HSI: W#km#E RC OSC 8MHz
— LSI: H#BIKiE RC OSC 40KHz
— WEEEPLL
—  SORE LB ER, TRCE T E RGN, HSE. HSI BE PLL 54454
o i
—  SCFE B HUBH AN S IS AL
— SRR YRR I A A S AT
— XFERIMEL
o H{FEI
— TN US)ART #:2H, fEnd#iE 4.5 Mbps, b 34~ USART #2H (3CFF 1xISO7816, 1xIrDA,
LIND , 4/ UART #H
— 3ANSPI M, ML 36 MHz, H 2 /N3CHF 12S
— 1/ QSPI#£M, #HEEiL 144 Mbps
— AN 1CHEN, HEEE 1 MHz, FEMEEAES, MU T SR b 5
— 1/~USB2.0 Full speed Device #I1
— 2/ CAN2.0A/B A4
— 1/-SDIO £, ¥ SDIMMC/eMMC #% 3
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XFMC $11, AJ# & SRAM, PSRAM, NOR/NAND Flash f7f##s, TFTLCD &R

e P RERR AU 1

2 ™ 12bit 5Msps i ADC, ZMAEERIACE , 6bit a0 T RAEREIA OMsps, 1k 18 &R HLif
BINETE, SCREZE MR

2 4~ 12bit DAC, KAE3% 1Msps

SCRRFAINER i NS 27 L R R

JITA M 11 S RF 1.8~3.6V 4 HiE TAE

B RSCHE 97 AN SRR IR GPIOs, K £ 44 GPIO ST 5V ffif .

2 ik DMA %Ml g, BENEH1ES S0Rr 8 i, EiEJRMhE & H Kt h AR = T
RTC sSEIF I B, SCRFESEET, WBrFE, J5 IR R, SCHF P A BRI Sl s
5E BT

2 /> 16bit @ZUE I THEES, SCREIER . il L PWM i DL IESS gmid i NS5 D) fe,
RS 6.9nS. FASERBHE 4 ANMISLIEIE, Hh 3 ANEIE SR 6 2 AN PWM %t

4/ 16bit AT THEES,  BASER A 4 MISOEE,  SCRE NS IR H LLEPWM Fi

2 /1 16bit S5 i AR

1x 24bit SysTick

1x 7bit & L& 14 (WWDG)

1x 12bit #3214 ( IWDG)

® ZifElral

S SWDITAG fEZ k0
% #F UART. USB Bootloader

o afilk

PN B R SRR i 5 | g

S FF AES. DES. SHA, SM1. SM3. SM4. SM7, MD5 %2
Flash fEfighna, ZH /0 XEE (MMU)

TRNG HFEHLEUR LA

CRC16/32 iz %

SCREERY (WRP) , 2R (RDP) 54 (LO/L1/L2)
MR AEE), FBIPINE TR, ZAeEH

SCREI b R, B4

® 96 fi UID & 128 fi UCID
o kMt

TAEHJETEHE: 1.8V~3.6V
TAERETaHE: -40°C~105C
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— ESD: #KV (HBM %)) | #IKV (CDM %)
o I3
— LQFP48(7mm x 7mm)
— LQFP64(10mm x 10mm)
— LQFP80(12mm x 12mm)
— LQFP100(14mm x 14mm)
— LQFP128(14mm x 14mm)

e YRS

EY] LCRS)

N32G452xB | N32G452CBL7, N32G452RBL7, N32G452MBL7, N32G452VBL7
N32G452xC | N32G452CCL7, N32G452RCL7, N32G452MCL7, N32G452VCL7, N32G452QCL7
N32G452xE | N32G452REL7, N32G452MEL7, N32G452VEL7, N32G452QEL7
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a1 11171 OO 1
1.1 B2 L OO 2
LR PSP 3

85, - 3 11T 1 PP 4
2.1 R OO 4
22 TEME RS ettt ettt 4

P3N R NG W SO PR 5

222 HRATUSRAM ..ottt ettt 5

223 BRI WHEBIEEINVIC) oottt 6
R S =10 e e (=5 I OO TONSUOTOR 6
A I R G oottt ettt 6
2.5 BTN et 7
2 O ¢ < iy =TSSP 7
R B e LT 8
2.8 BT T T 28 1ottt st ettt ettt A SRRt e A e Rt n ettt sttt 8
K T (107 =Y G VOO 8
210 BLEETFMEZETEIUDMA) oottt ettt et ns ettt ettt ettt 9
201 SEEFHFET(RTC) oottt sttt sttt b st st bbbt b et n et 9
N B =l e 1 < 7 OO P TR 9

2121 FEARTERFEE-TIMBHITIMT oottt n st 10

p 3 D 1) X 111, OO 10

2123 FEBIEHNE IS BE(TIMLIFITIME) ....ooiiiiee e ie et es sttt 10

2124 RGIFIETEIT BE(SYSUCK) c.ovvvecviees ettt sttt 11

2125 BT THITERTEEWDG) .ottt sttt sttt 12
2 T S 00 8 2 2 I OO 12
214 TP EB IR B YR BEUSART) oottt sttt sttt 13
205 ERATAREFETT(SPI) oottt 15
206 EAT T IIIETT(12S) oo csetiee oottt 16
207 TULR AN EEAE T (QSPI) .ottt ettt 16
218 BAEBFHINIIHFETI(SDIO) oo en e 17
219 P IBAFREERIBEEE LT OKFMC) oot 17
220 FEHIZEDXITIHLE(CANY ..ottt bbbt 18
221 HHFTERATEAZR(USB) oottt e 19
222 AT EE LT(GPIO) oot 19
223 BB TEEBLIL(ADC) oottt 20
224 BUFIEINEEBLIL(DAC) coooceoeeeeeeeeve et 21
B LT £ 1) OO OO RUTTON 21
R T 57 Y15 S a5 ot (01 ) IO OO 22
227 BRI IIE GIEE(SAC) oo iieeeseseeee ettt 22
228 ME BB FI T (UID) oottt 22
229 AT HLRITAGIHTR I (SWI-DP) ..ot 23

BIRHGE SRR ..ot 24
3.1 B e o - OO PORO TR 24

35 T T 10 == < OO 24

K3 0 = =T SOOI 25

3 T T 1 = =70 OO 26

35 1 = = o [0 SO 27

35 LT 10 = OO 28

|
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ERRA
3.2 LT FH S L oottt ettt ettt ettt ettt ettt ettt e ettt ettt ettt ettt r ettt ettt ettt 29
B A oo ettt ettt ettt ettt ettt et et ettt et et ettt ettt ettt 37
4.1 D B AL ettt ettt ettt et ettt ettt ettt ee ettt et et e et ettt e et en e eetaes 37
N R Y 15 o NG | HOT TP TR OT TR TTTORTPPORPPTORON 37
B.1.2 BT BB oottt ettt ettt ettt ettt ettt ettt e ettt et et ettt ettt en et enenens 37
.03 I BHZR oottt ettt ettt ettt ettt ettt ettt naeee 37
1A AT BRI oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt eaeee 37
.15 GBI ELIE oottt ettt ettt ettt et et et ettt ettt n e et ee e 37
B.1.8 B HE T B oottt ettt ettt ettt ettt r et r et en e 38
A == =231 1L = TSRO TP SR 39
4.2 EA gy N 5= |- TRV 39
43 BB ettt ettt ettt ettt ettt ettt et et te s et et e et e e et eneneerens 40
T G 1 == I (=< PO 40
4,32 IR L I TR T B oottt ettt ettt ten et e et et et enen e enen et 40
433 IR A R A T oottt ettt e st e ettt en et 40
R S v - < 1= 2 =< ) T oSO OT RPN 42
4,35 L I oottt ettt ettt bttt ettt e ettt en e 42
B.3.6 BB TR P oottt ettt ettt ettt ettt e et ee et et e et ee et ener et 44
B.3.7 BB B oottt ettt ettt r ettt et ettt e et e et er e en s 48
4,38 P oo ettt ettt ettt et et ettt ettt ettt e e 49
4.3.0  FLASHI T Bt oottt et ettt ettt ettt ettt ettt ettt en e 49
B.310 XEMOCEEE oottt ettt ettt ettt et s e et ee e et ee et et et e ettt e ettt et et et et ettt e 50
4311 R RAE (FEIBUBTE) oot ee e 62
B.3.02  HOT TUREEE oottt ettt et st e e et ee et e et ettt ettt e ettt e et et et n ettt eeeenns 62
A.313  NRST B EETE .o ettsstese e tte s s e ees e s e ee s et ee e et et s e e eeens et et ene et eses et esees et eseesseeeseeseeenees 65
T R W 1V v TP 66
T LS 110 2= W L = TP 66
B.3.16 SPUI2SEE TR oottt ettt ettt ettt ettt e ettt et ettt ettt e e et et e ettt e et ee ettt en e enns 67
A3A7  QSPUEFIE oot et ettt ettt 72
4,318 SIS O LA LU REIE oo oottt ettt ettt ettt ettt et ee ettt ettt e ettt 73
A.3.10 USBAEIE oot ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt 75
4320 IR R ZE (CANYEE TTRFE oo 76
4321 12f AR B (ADC) LB oo 76
4322 1207 HEEE B DAC)HL B oo 78
4323 A B (TS L oo 79
B R oottt ettt ettt ettt e ettt ettt ettt ettt er et en et en et 81
5.1 LQFPAB ...ttt e e e ettt e ettt e et e e et et e et s et ee e 81
5.2 LQEPBA .ottt ettt e et ettt ettt n e 82
53 LOEPB0 ...ttt e ettt ettt ettt e et e e et et et et et e et e et et et en s 83
54 LQFPLOD ...ttt ettt ettt ettt ettt 84
55 LQEPL28 ...ttt ettt ettt ettt ettt ettt et ettt n et ee e 85
[ N7 USROS URPIRN 86
2= 2 TSSOSO 87
I
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e L-1NB2GAS2 R FNTETRTILE oottt 3
Fe 2-1 TEIF BEIHBEELAL oot 9
FE 3L B HIIE Yoo 29
FE B2 XFMOCTGIHITE SL oottt 35
FE AL IR RFYE oo 39
FE -2 B FTE oA 39
B -3 B RFNE oot 40
FE A B B oo bbb 40
F 45 FH AT AR ZETE oo 40
F 4-6 PIIREAL AT IS B HUERVE oot 41
e AT BB IBHIIE oot 42
# 4-8 BATHUN MR R IR FE, B A BACHS A B IR B AT s 42
F 4-9 BEARAL T IR K RIEAE, ARRDIE AT FEFLASHEKRAMHT ..ot 43
F 4-10 NIRRT A ST AT R BT TEFE covvoeeeees oo 43
# 4-11 AT R IR B RE, BOE A FRARRD A I FFLASHAIBAT oo 44
R 4-12 BRARAA T LAY FRTH R, B A BRAHS A ST FLASHE N RAM AT oo 44
F 413 T AR P I ETFVE oottt 44
Fe 414 MRTE AR T I EFVE oo 45
F 415 HSE 4~32MHZIR I B EFTED@ oot 46
F 4-16 LSETRIS 2R (FLSE=32.7B8KHZ)M) ..ottt 47
B ALT HSHRT BEEFTEDR oot 48
e LB LS B I TED oot 48
e 4-19 ARTIHEBEIRIIMRIRIN T L...oovvoeeeeeeeeeee e eneens 49
FE B-20PLLAEETE oottt 49
B R e e OO 49
e 4-22 INTEAEME B AR ARIE IR oo 50
* 4-23 FLAER L E FISRAMPSRAM/NOREZEEAEIT FFW@ s 51
* 4-24 FHAERLE FAISRAM/PSRAM/NOREHEMERT FED@ oo 52
F 4-25 75 REE FIIPSRAM/NORIEFEMERT FEM@ oo 52
# 4-26 5 B E I IIPSRAMINOR G EEIEIT FFM@ et 53
# 4-27 [0 B FHINOR/PSRAMIEEIT M@ oot 55
# 4-28 [0 B FHPSRAMGI F MR, oot 56
# 4-29 [FDAE R FINOR/PSRAMIELIT T MG i 57
# 4-30 FEZDAER R HIPSRAME I T et 58
1
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F 4-31 NAND R AE T B B B T A EED oottt e et e e et et e e s e et e s ee e eeeeeseeeee et eeee e eenenenens 61
B Ryl =L DL I B oy N | SRS 62
TR 233 BB UBUBETE oottt ettt ettt ettt ettt et et e e et et et et e e et et et ee e e erenens 62
B e ) [T = = TSR 62
B e o o OO TTOO 63
B A3 NI T TR E D) oottt e ettt ettt e ettt e et r et n et e et e et en et neen 64
Byl N[ =T I TSSO 65
BB A3 T VX O T oottt ettt ettt ettt e ettt et et et et et et et e ettt et et et et et et et ettt ettt et et et et et et et e ettt et et et et abenenins 66
BB 830 2GR L oottt ettt ettt ettt a ettt et ettt et ettt e et et et et et et et ettt et ekt et et et et nanenas 66
T2 480 SPIUEFTED oottt ettt ettt et et et et et et et e e e e ettt et et et et et eueeeae et ettt et et et et eRee et e e e et bt et et et et et eaeaees 67
T2 A-AL SPIZEFTED e ettt ettt ettt ettt et et et et et et ee e e ettt et et e R et et et et et et ettt et et et et eteaeanes 68
TR A2 12SHEPED oottt ettt ettt ettt ettt s et et et e e e A At ettt ue et et oot e et et et et ee e eeeens 70
F 4-43 QSPIZESDRELIL T HTEFTE oottt sttt ettt ettt es 72
P 4-84 QSPIEDDRIEIN T HIEFTE ..ottt sttt ettt en et n et n e tnees 73
TR 25 SD MM CEEE TV EE A oottt et et et e et sa e e e e et et ee et e e et et et et e e e e e tee et et et e e e eeeeet et et et ee e eeeeneeens 74
TR 2B USB B BT TH] vttt et et et e e s e eeeeee et et b etaeeseet et eeeeee e ie e e e eee e et et et e e e e e e eee et et et et eaeeee et et et et ee e eeeereeens 75
TR T U B T T I oottt ettt e et et ettt a e e e ket et et et e e et e ettt e et et e e et et et et e e e et et et et et en e e eneeens 75
B LN WS g e R L eSO 75
T2 A8 AD CHFNE oo e et ettt ettt ettt et et e et ettt ettt et et et et et et e et et et et etat e eaeanas 76
R 450 ADCHE L — S R I 2 A ) e oottt ettt ettt ettt e e 76
2 A5 T DA CHEE oo ettt ettt ettt ettt Attt et et et ettt et ettt et et et et et et et et e e e et et et et et et eeeaeanes 78
B A i e L T 79
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ERRAK
® H %
P 1-1 NB2GAS2ZRFIRER ......oooeveeveeeeeeee e 1
P 1-2 N32G452 R ITT TEARTBAZ JETEITIN oo e 2
B 2-1 AR MBE BRI L oo 5
BEL 222 B AR oo 7
] 3-1 N32GA52 2 HIILQFPAB T HIZN AT wvovoevereeeeeeesiee e ts sttt sttt sttt sttt sttt ses 24
] 3-2 N32GA52 B2 HILQFPBA T HIZI AT .vovoeveeeeveee ettt ses sttt sttt sttt sttt 25
K] 3-3 N32G452 22 HJLQFPBOG FHIZI AT cvvvocvveeveeeeeeeeeeee st sttt stsa s ass s nens 26
K] 3-4 N32G452 22 HILQFPLO0 G FHIZN A cvocvovevceeeeeeeeeeee ettt sttt ene st aes s nenens 27
K] 3-5 N32G452 2 HILQFPL28 G FHIZN Al cvvcvveeeeeeeeeeeeeeee ettt st es st st es e 28
B A1 Bl B U ZEAE oot 37
B 4-2 BN oottt ettt ettt et e et et oot e ettt e ettt et et ettt neees 38
D 43 HEEEL JTZR oot Rt 38
E] 44 BT FEI B TT ZE oottt 39
K] 4-5 AN I B I SE T B cvvoeeeeeeseee st 45
B 4-6 AN BRI AR VR A ZETEIT FE B oo 46
A7 S FHBMHZER AR KT BRI FH ..ot 47
4-8 (41132, 768KH BRI HL IR FH ..ottt 48
K 4-9 75 AR E FIISRAM/PSRAM/NORIEFEEE I ..o 50
K 4-10 P AR LB ISRAM/PSRAM/NORGHRAELIE oo 51
K 4-11 35 B2 E FIPSRAMINORIEIENE VLI oo 52
K 4-12 5325 B E FIPSRAMINOR G EETEVRTE .ottt 53
B 4-13 [0 B2 FINOR/PSRAMIELIT [T ...voveicieieeicssee et 55
B 4-14 25 B HIPSRAMET I T ..ot 56
B 4-15 25 AE B FINOR/PSRAMIELIT T 1..ovocvoieciecvieeieesie st 57
Bl 4-16 [A25 AE B ZEE IPSRAME I P ... 58
B 4-17 NANDIZE HI ZSAEAEIIE oo 60
B 4-18 NANDIZ IS T EEAEITE oottt 60
K 4-19 NAND#% i) 23 7538 FAZAE S T IIEEIRVEIETL oot 61
K 4-20 NAND#% i) 28 7E 38 FAZAE S T I S IRVEIETL oot 61
B 4-20 BN AT TUIETE TE S oottt ettt ettt sttt n et en et 65
B 4-22 FEBUIINRST G IR oo 65
el O R 2 b 53| 21 == L OO 67
4-24 SPIN T — MIEFRFICPHATO ..ot 69
4-25 SPIFS P B — MAEZURICPHASLID Lot 69
Vv
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B 4-26 SPIF T — FBRIRW et 70
B 4-27 1IZS PAFE IR T B KR I D <ot 71
B 4-28 1S TAFE I T B CKFITETI)D <ooeoeeee et 72
B 4-29 QSPIZESDRIFEZN T HIIT T vttt ettt sttt ettt 72
] 4-30 QSPIZEDDRAELIR T HIIE 1ottt ettt sttt 73
B 4-31 SDIOTHIEAE IR oottt 74
B 432 SDERTATE TR ..ot 74
Kl 4-33USBHF[¥: BEAE S ETFAN TR FEIFIAITE S i s 75
B 4-34 ADCHEFERFVE (oo 77
B 4-35 i FHADCH T FIEFEIE ..o 77
Kl 4-36 At YRR 228 B R 25 TR R (VRERs R VDDARHIE) ..ot 78
B 4-37 AL ef LR 25 PR 25 B LR R (VREF+ 5 VODARIIE) oottt 78
B 51 LQFPABETHE FUSE Lottt sttt 81
B 52 LQFPBAETHE FUSE Lottt sttt ettt 82
P 5-3 LQFPBOET B JUS L.ttt sttt 83
P 54 LQFPLO0EIZE U 1ottt ettt ettt n s 84
B 55 LQFPL28EI 2 U] oottt sttt 85
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EIREK

1 =@mEN

N32G452 2 51 fds il 28 77 % FH i P BE 3267 ARM . Cortex™-MAF A%, ST SIZH YT (FPU) M%7 s
SALEE (DSP) , HIIFATIHAEIR S . B TAEEH144MHz, SR TAS12KB N A7 Ak Flash I 3 5% FH
o XE R, R K144KB SRAM, HIEIIXFMCH: L4 FLASHFISRAM. P E — NN IEAHBEZ, —
AT A BE RS LR APB AU R AR FE, fe % FFOTANE A0, RALEE MmO, mEE2A4N 1207
5Msps ADC, #:% % Hr16/Mh ik NiEiE . 21N 1Msps 1247DAC, [Nt M@z n, a7
U(S)ART. 4/~12C. 34°SPI. 2/M2S. 1/MQSPI. 1/1NUSB 2.0%: %%+ 24~CAN 2.0Bi@{5#: 1. 1/ SDIO#: 1,
P B B REAE I 5] B, SORE 2 [ s A ] SRR A

N32G452 251 7= i il 2 € TAE T-40 TE+105THIREVuH, L HE1.8VE3.6V, AL FIIFER At H
PR, FFEARIIFEN M ER . Z R V05 iR T 48 2= 128 A 16 Fh AN [F] 5 28 T 2, MRIEAS 7] 1 2%
e, g AL E AR A A

R AMIACE, (EFFN32GAR2 R FITIEHI g AE R & & THTEINL. SR S XTLishlds . B aeatylas A
TR 3T B SR A SR B Tl SN AT

K 1-145H TR0 SHE R .
Kl 1-1 N32G452Z&5iEE]

ITAG

MPU NVIC

R-SRAM SRAM
16 KB 64/128 KB ARM Cortex-M4

144 MHz

AHB-Lite

Security
EREE
ImiEs |8

FS USB
Device

x1

1/96
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1.1 RN
K 1-2 N32G452 # 51|11 AR 5 2 KR

N 32G 452 CBLY

A RREg
- ATRfR J I 05°C
N: NationsTechnology
PR A
32 = 32bit 1R
PR KR
G = General purpose Elash& &
B = 128KB Flash
C = 256KB Flash
MCUR#% E = 512KB Flash
4 = ARM Cortex-M4F
51
e
Ea AT C = 48
X2 = HEARM R = 64J
M = 8O
V = 100
Q = 128}

2196
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1.2 83— %

% 1-1 N32G4A52 &2 %) R R EL &
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RS N32G452CB/C | N32G452RB/C/E N32G452MB/C/E N32G452VB/C/E | N32G452QC/E
Flislzf)g 128 256 128 | 256 | 512 | 128 | 256 | 512 | 128 | 256 | 512 | 256 512
SR?XB?E 80 144 80 | 144 | 144 80 | 144 | 144 80 | 144 | 144 | 144 144
CPU#IZ ARM Cortex-M4F @144MHz,180DMIPS
TAEMEE 1.8~3.6V/-40~105C
NP Yes(Only LCD
WA B0 No No Mode) Yes Yes
= EH 4
in] = 2
FEAR 2
SPI 3
12S 2
Only Single
‘ QSPI Wire 1
Y 3 4
i
o3 USART 3
H UART 3 4
USB 1
CAN 2
SDIO No 1
GPIO 37 51 65 80 97
DMA 2
l\(lzuhrzgﬁ(ral(;f 16Channel
12bit ADC 2 2 2 2 2
I\(I:l;r:r?r(]eglgf 10Channel 16Channel 16Channel 16Channel 18Channel
12bit DAC 2
I\(I:l;r:r?r(]eglgf 2Channel
g DES/3DES. AES. SHA1/SHA224/SHA256. SM1. SM3. SM4. SM7. MD5. CRC16/CRC32.
Y TRNG
LR BERY (RDP/WRP) . fiffne. XA L4)a5)
ESpS vbsgspﬁg LQFP64 LQFP80 LQFP100 LQFP128

1. SPI2FISPI3$% [ RE 5 R ik Hu7E SPIAE TR 2S5 A5iAst = (8] 1) 46k .
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BRI
2 TheefAr
2.1 BB

N32G452 ZHEE K T f i — LR A RARM Cortex™-MAFAL L 2%, 7E Cortex™-M3 P #% (11356l Eoiik T s & fe
Fi I T AEEAE R IT (FPU) o DSPAIFFHAT AR S, $e4t1.25DMIPS/MHz L RS . [R)HS
RS T AL BERE 77 5 Cortex-M R 51 AL HE 28 R IO AE, AR AN 5 T4 AOAR s 41 4, T DA 2 7 B9 il A
G5 R AR B g T N 375t .

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

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

2.2 Ffkes

N32G452 Z 5| g3 E & R AN N2 N AE (Flash) 17fitas . iR AZUSRAM, T 2-1 A7 as it 14 .
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ERRAR
B 2-1 FFfifids i ]

Reserved 0x4002_5000 - OX5FFF_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 | ADCL 0x4002_0800 - 0x4002_OBFF
m DMA2 0x4002_0400 - 0x4002_07FF
E DMAL 0x4002_0000 - 0x4002_03FF
Vendor Specific 511MB Reserved 0x4001_8400 - 0x4001_FFFF
OXEOOF_FO00 - OXEOOF_FFFF ROM Table SDIO 0x4001_8000 - 0x4001_83FF
0XE004_2000 - OXEOOF_EFFF External PPB
0xE004_1000 - OXE004_1FFF Reserved
0XE004_0000 - OXE004_OFFF TPIU Private Peripheral - External 768KB Reserved 0x4001_5800 - 0x4001_7FFF
UART7 0x4001_5400 - 0x4001_57FF
X ; UART6 0x4001_5000 ~ 0x4001_53FF
OXE000_FO00 - OXE003_FFFF Reserved Private Peripheral ~ Intemal 256KB Reserved 0x4001_4C00 - 0x4001_4FFF
0XE000_E000 - OXE000_EFFF NVIC 124 0x4001_4800 - 0x4001_4BFF
0XE000_3000 - OXE000_DFFF Reserved 123 0x4001_4400 - 0x4001_47FF
0XE000_2000 - OXEO00_2FFF FPB Reserved 0x4001_3C00 - 0x4001_43FF
0XE000_1000 - OXE000_1FFF DWT USARTL 0x4001_3800 - 0x4001_3BFF
0XE000_0000 - OXEO00_OFFF IT™ TIM8 0x4001_3400 - 0x4001_37FF
SPIL 0x4001_3000 - 0x4001_33FF
. TIML 0x4001_2C00 - 0x4001_2FFF
Extended register 1GB Reserved 0x4001_2400 - 0x4001_2BFF
0xA000_1400 - OXDFFF_FFFF Reserved . GPIOG 0x4001_2000 - OX4001_23FF
0XA000_1000 - 0xA000_13FF QSPI Register om GPIOF 0x4001_1C00 - 0x4001_1FFF
0xA000_0000 - OxA000_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_9FFF AHB/APB1/APB2(bit-band Region) CAN2 0x4000_6800 - 0x4000_6BFF
CANL 0x4000_6400 - 0x4000_67FF
USB/CANL SRAM 5128 0x4000_6000 - 0x4000_63FF
0x2400_0000 - OX3FFF_FFFF Reserved USB Register 0x4000_5C00 - 0x4000_SFFF
0x2248_0000 - 0x23FF_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
0%2010_0000 - Ox21FF_FFFF Reserved UARTS 0x4000_5000 - 0x4000_53FF
0x2002_4000 - 0x200F_FFFF Reserved(bit-band Region) UART4 0x4000_4C00 - 0x4000_4FFF
0%2002_0000 - 0x2002_3FFF SRAM/Retention SRAM — USART3] 0x4000_4800 - 0x4000_4BFF
0x2000_0000 - 0x2001_FFFF (bit-band Region) [ah] USART2 0x4000_4400 - 0x4000_47FF
o Reserved 0x4000_4000 - 0x4000_43FF
< SPI3/1253 0x4000_3C00 - 0x4000_3FFF
Ox1FFF_F812 - OXLFFF_FFFF Reserved SRAM 0.5GB SP12/1252 0x4000_3800 - 0x4000_3BFF
OxLFFF_F800 - OX1FFF_F811 OptionBytes Reserved 0x4000_3400 - 0x4000_37FF
OXLFFF_4000 - OXLFFF_F7FF Reserved IWDG 0x4000_3000 - 0x4000_33FF
O0x1FFF_0000 - OX1FFF_3FFF SystemMemory WWDG 0x4000_2C00 - 0x4000_2FFF
0x1002_0000 - OXLFFE_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 TiM7 0x4000_1400 - 0x4000_17FF
0x0008_0000 - OXO7FF_FFFF Reserved TIM6 0x4000_1000 - 0x4000_13FF
0x0000_0000 - 0x0007_FFFF | Aliased to YISRAM TIMS 0x4000_0C00 - 0x4000_OFFF
TIM4 0x4000_0800 - 0x4000_OBFF
TIM3 0x4000_0400 - 0x4000_07FF
TIM2 0x4000_0000 - 0x4000_03FF

221 BMARNNEEMER

Fr AR 128K EI512K TR A ZUINAE (FLASH)D , F TA7ORE 7 AR Eds , UK/ 2Kbyte, SCRETTEERR
FEHL FUEE. PEEE. I ERE.
YRR, SANASNE . SH AR E (GREREFRITERE .

KRR Py X, B0 N3P X, AFEH R Z AN AH B U5 A s (AT HATAREDD .

2.2.2 BAXSRAM

Fr N EE R 2 ik 144K 75 1 B SRAM, SRAM1FIR-SRAM, HHR-SRAMARetention SRAM, K/NH16KF
A1, fESTOP2. STANDBY/{RINHEAR A T Al LACREEEE (FH 7 ml B BN PR FF BN R FE) -
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ERREA
223 BENMRNPEEGERNVIC)
N EIRER R, fE0E AR 22 k864 T 5 i HH i (S 145 16 Cortex™-MAF 1 Hh 7 £8)
L6 -
SR A IINVICRE S 128 IR AE IR [ v ) 7 4k 22
Hh T N I kB RN A
ERATHINVICE: O
FOVF T i B Ak 3
A0 PR 38 (R e AR S 2 v B
SRR R R B T e
R SE BRI
> PR EIN BEKE, ToREASME ST
AR LS /IN [ o I A IR 4 1L R 1) Hh T R T

2.3 S\EBH /BB R BIER(EXTI)

AN WA ) S S 22V R 2%, TR AR TR TR R R . AR R T 2R AR AT DA ST M T A
RFEAF (LT B BSGA ), RS b BR s B MR A A A LR T TR A SR RS .
EXTIA] DUAS I 21 fik i 55 B /N T A SR APB2 [ 80 B B .- 223897438 A 17O I B2 21 164 FMH H 28

2.4 RERSE

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

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

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

YV V V V V VY
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Nation &

2-2 I i
FLASH_CLK
CIOCk Tree HSE TRNG IM to Flash programming
Prescaler - TRNG_CLK 1M
Legend: Fisi | J214]132 -
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 9 ADCIMSEL 11/2]-++132
USB | 48MHz USB_CLK
Prescaler to USB interface
/1/1.5/2/3
RNGC prescaler
RNGC_CLK
11/2/3/4/-++132 -
12S3CLK
12S2CLK
ADCPLL
prescaler ADC1/2_PLLCLK
11/2/-++/256 ADC1/2_HCLK ADC1/2_CLK
ADC HCLK
prescaler ADCPLLPRES[4]
11/2/+++132
FCLK
HSIRC SCLKSW
8MHz ‘ HCLK CPU
2 PLLMULFCT |HSI AHB BUS
U oam sl i
0sc_ouT [l‘\ svseek | | AHB ek 8] SysTick
HSE OSC]| X3,X4,..X16,| Prescaler
0SC_IN 4~32MHz X17.X32 PLLCLK| | 144MHz | | ;100 et XFMC_CLK  SDIO_CLK
- MAX SAC_CLK  QSPI_CLK
_[E HSE CRC_CLK DMAL1/2_CLK
PLLSRC APB1
PLLHSEPRES Prescaler 36MHz MAX PCLK1 to
CLKSSEN 11/2/4/8/16 APBL1 peripherals
HSE
0SC32_0uUT @E TIM 2/3/4/5/6/7
- LSE OSC RTC CLK If(APB1 Prescaler = 1) x1 ———» TIM2/3/4/5/6/7_CLK
0SC32_IN 32.768KHz|  LSE | - else x2
APB2
RTCSEL Prescaler 72MHz MAX PCLK2 to
LSIRC LSI APB2 peripherals
40KHz IWDG_CLK 11/2/4/8/16 perip
:2:5 TIM 1/8
Meo ! SYSCLK If(APB2 Prescaler = 1) x1
PLL MCOPRES else x2
Prescaler — PLLCLK TIM1/8_CLK
MCO 12/314]...115

SYSCLK
TIMCLKSEL

1. HHSHENPLLE B 5N, Hem ) RS Bhine H ek 3]128MHz.
2. U FHUSBINRERS, 4RI FHHSEFIPLL, CPUMIMZE AN Z&48MHz, 72MHz. 96MHzE{144MHz.

2.5 BTN

FEFE BN, @i BOOTO/L 5] AT LAk % =Fh 5 A b (¥ —Fh

B NREFNGAEER (FLASH Memory) J& 3l

B RGAEEE (System Memory) J& 3l

B ANHSRAM/A )

JA BN (Bootloader) f7 il T R e A7 fifi 1, AT LAEIT USARTLRIUSB % I X N A7 3EAT 2 o

2.6 AR

B Vpp=1.8~3.6V: Vppi| BIAIO5] BN 5EE T #3t H
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BRI
B Vssa, Vopa=1.8~3.6V: NADC. DACHH 3t i . VopafIVssalh 20143 5l iEH2 E|Vop M Vs

B Vear=1.8~3.6V: 4K Voplt, ARTC. AM#i32kHZIE % #8545 ZF A ae it/ o
KT anfTE IR S B S S, S 4-3tE T &,

2.7 WimBBEKNES

FAFNEER T LR A (POR) M LS A7 (PDR) FE K, IXER /7 FRER UG 240 T TAEIRES, PRIERSEHLHE
H1.8VE TAE; Vool T-1& € M IRE (Veorror) ), B AT HADIRES, WA LAE NS AL . #34+
A — e i E IR (PVD), & ALV oo/Vopafit L IF 5 BEVevo tLE, 24 Voof& T 85 T RAE Vevoltt
B, TR AR T AT AR M EE R . PVDIIRE TR Bl R P )E « 5T Veorpor M Vevo HIMEH S
* 4-6.

2.8 BEHES

WERE =AM EHEAMR). (RIHFEAR R (LPR) A WA
B (MR AT IEH IS/ # 1
B IR (LPR) FH T-CPURISTOPHE 2

B G IUR TCPUIISTANDBY R RIS 23 (0%t s BELIRAS, AZ BRI (L e DIk, TR E B8 Ak T3
THFEIRAS (1H 277 2 FISRAMIK P 258 25 28)

B IR AHE R AR IR AT AR, ARV 5GP R AL - v P ey HIR s

2.9 EIFEHRK

N32G452 251 7= it 3 FF AR DhFERE

M SLEEPHIZ

FESLEEPHEAR T, HACPUIFIL, FradMEAb T TARRAS H vT7E A b/ < AR i e i CPU
B STOPO#(

STOPORL 3L T-Cortex -MAFE B HEAREL N, 7E R HSRAMFI 378 N AN TR IEM T, STOPORL AT LA
PR R #E . (ESTOPOREE N, - H IR #1451, PLL. HSIFIRCIR Y 28 FIHSE S AR ¥ # 4% %
M1, FHESMRA] AL B T i e K oA =

Mafg: T RLE AR AN B R EXT IS 5 30 s ) 28 M STOPOR A e i, EXTIE 5 AT LA 4P 167
EXTHES (I/OFE32) . PVDIIHIH . RTCHEEE, RTCH%N. USBRIMLAE(S S,

B STOP2fEZ

STOP2 X J& T-Cortex -MAFR B BEARAL S, BT A% 008 738 5 DX S H YR 4 B85S P - 32 FUR T 9 28 (MR) 5%
M1, HSE/MSI/PLLK M. CPUZF A7 a4 frtE, LSE/LSIFTECE TA4E, FrfGPIOLREE, #M&IIOR HIIREATRE:.
16K R-SRAMPREF, AL ISRAMAN 25 /7 d B0 # 2k o 84715 %40 P A7 2 PR F o

Mafg . W] DL AT — A B REXTIAE S0t 28 MSTOP2HE R e i, EXTIE 5 7] L2 AMT16NEXTIE
F (O  PVDHI#HiH . RTCHeE, RTCHIH,

B STANDBY#HR

TESTANDBY #5507 AR B SR T FE IR VE FEIRAS o PS8 170 H s 1 IR #3 # C A, PLL HSIFIRCHR % #% FTHSE
e AR AR B ;s BEANSTANDBY )G, FAAMNERKER, HE&FABRANERMARE, R-
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EREIK v
SRAMT] £R¥F, FRHLHLEEAT TAE.

NRST L IIAMEEAE S IWDGE L. WKUPS| I E ) —A B A3 . RTCHMfE sl RTC /Y [ &k mT DA s
1] %€ \STANDBY i e it

B VBATHIZ

FEARATIHE, HBEVpphi By, #¥ B 303 AVBATHLR . EVBATHIN K, & TNRST. PAO-WKUP.
PC13_TAMPER. PCl4. PC1524k, KZE/05| kT mFHARES .

He FEHENENLEARAUE T, RTCL IWDGHIN R A 2 Bl 45 1k

2.10 EFEFHERFE(DMA)

a AR R 1l FHDMARE R 4%, RE PN DMAE | 43 SCFF8ANIBIE, l DUEBAF AR BIAA A a8 . ik 247
il MU it 2 2 S B A5 5 2 DMARE I8 SCREIA R S i X B, 8 4 T 45 il S A i 2 I S o X 45
JRE I 7 A F I

FEANBE A L T FDMATESKIZH,  [RIIN AT L b Pk R4l IE
PRI A% AR L AT H A il

DMATHR UL T FE 4. SPI. 12C. USART, JEA. EARMEHEHIERZETIMX, DAC. IS, SDIO.
ADC.

www.nationstech.com

R JE B R v B A E TE

2.11 EFE#(RTC)

RTC/& —4ESHa T sy, WE H DR BgiE, mIHRat /o= DThng, 12 B eb WA & S A b (e
FE2ANET B E D Thig. RTCH@EIIVDDE\Vears| LR, 7EVopf AT ERE Voo, 75 HVears] It
W, HEAF A ZE R U . RTCASH ARG HIRE IR R AL, M MSTANDBY f LR, tHAH
7o

RTCHIIRB I Bh oy DLk £ 832, 768KHz /N i AR iR i v« IR T FEAOKHZ RCHRZ 4% B3 mmid (1) 15 st
B2 128 7 AT — AN B . 0F T TR B R AR N 3 5, U A AN 32. 768K HZ I £ A g isf
BRYR,  [RIBT AME R AR AR R B 22, AT Dhd i 4t — AN 512Hz 145 5 X RTC I et AT & . RTCH —
A2 B TRy AT s F I JE I Bh, - BRI 00 I8N 32.768KHzIN, e 72 A — AN LRb K I a) 36 v . S 4b
RTCH LA FH R il 2 A IFEIRAS T WAt .

212 ENERNEIR

220 A PAEHER 45 4 IEE I A A2 SEAE I 4%, BLRANE T E IR 85 AL AR GEm IS 52 I 2%
R R 1 A I A I E I AR AR A E I R (1 Th e -

* 2-1 EREIIRE L

R HHEATR | HEERE | FOMARY | FADMABR | WIVHBSEE | EiMH
TIM1 5 TSP i 1~65536.2 |1 \
TIM8 1611 T, FEF | E R Qe 4 #H
TIM2 — .
TIM3 o AL, 1~65536.2 [ X :
TIM4 16{z T, FEF | e T 4 B
TIM5
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EREIK
e 1o ik | s | : i
2.12.1 BEAERER-TIM6FITIM?

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

B EAOEI A E R TR

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

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

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

2.12.3 BRBEERNEF(TIMIFTIMS)

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

SFFZRIIRE, ARG S IR 98 G A3R),  BOE A R O (it L. PWML RASEIX
ISF [ ) ELANPWIM HHA) o 8 5 I 288 9040 S 2 FIRCCI B | T A 3%, 7T DA SIE B Ak o 5 FEE AN Jo 44
MOV S RN LA 2P HR T . AN E IS H0R S8 ML, BOA HAIE AR T B

B SJUEN A E B RE A

YV V V VY

YV V. V ¥V V VYV VY V

>
>

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

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

2RO AT IE :

2N BN

> it

> PWMA S (GA ZEl (A 54 ) s

& R

PWMfit i ADCKA¥: :

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

UK B 8] T 2 A2 1 ELA M HE

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

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

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

< B EOA

< Break{s SHiN;

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

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

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

2.12.4 KGR B TE B 8] (Systick)

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

YV V V VY

24407 I B
EEEWIIE= 2054
T HEER OIS BE = A2 — A AT B R G
A Y PRI B
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EIREK

2.12.5 BN WEER(WDG)

LHFBAE TS T (WDG) R T T 1H(WWDG), FiANE A5 T S e deaebk . I I ks
A FE ) R T
MSLETTH (AWDG)

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

HOEIA (WWDG)

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

B R

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

AP ) B HIZ T ISR

A AL

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

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

YV V V V VYV VY

2.13 12CE&EO

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

12CH I E D Re FaR i

Z ENLTIRE: 2R T A B AT A 1

12CE & A fe:

FEA B

PR IR AR 115 5

12C A\ 45 e

A G R P St bk G 0

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

7 A RIS U7 A2 /1067 bk A F IR

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

& FRUEEE(R1A100 kHz);

< PRI (14400 kHz):

< Pud+ GRIALIMHZ)
> RERE:

o RIE SRR AR E

S FARIEL AR

> RCHELITHRE;
> EERbRE:

< AR R R

> HBHEAAR AR S 1 RS (ACK) %

& R ENEE AL AT AG B 1

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

YV V V V VYV VY

e e e

2.14 BRARSIRTWEREF(USART)

N32G452 R4 /= fH, AR T 7B ATWOR B 1, B 4G 34N IE H A 2D 1 55 D IOk 4% (USARTL. USART2F1
USART3), 144Nl il 5 0k 28 (UART4. UARTS. UART6. UART7). X7/ LHRGEFRISEDEE . R
IrDA SIR ENDECE¥idmfis . Z A ER, B8P LiE s s ALIN G/ T EE .

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

USART1. USART2FIUSART34: 1 H A AEICTSHIRTS(E S5 . A I1SOT816/1%5 it R L fIZKE SPIiE
EAia, BT 80 # AT LUE FI DMARELE .
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USART £ Z4F 0 F -

YV V V V V VY

YV V V VY

WTH, S,
NRZFRTEAZ 20

www.nationstech.com

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

] G RO 7 R (847 B9 i)
FIRCE A IR, SCRFLEAME 475
LINZE A3 [F) 25 Wt 445 (R RE 7 LA K LIN ARSI 7

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

HIRETT, MUSARTHEAFIC B ECLINKT , A2 51347 Wy

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

B BE R BE

oF

8]

oF

8]

<>
<>

an  ao>

FRLZR A T

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

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

ML ARE SR ARG RE AL s

KrbR &

AN L

> RIEGMERT

> AR

TR B2 il

> RIER AL

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

> BEREERR

> MR

> REAER

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

< LIN WiIFRERe

S RIEBIR TR
> RIETEM

> B A A

14 /96
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YV V V V

BEREAK
> RN E LN A

i R
R
M B R

LIRS

T

ZRCPREELE, WARMAEAILES, AR B

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

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

www.nationstech.com

A

USART modes USART1 USART2 USART3 UART4 UARTS UART6 UART7

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

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

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

L () SR SCFF SCHF SCFF SCFF SCFF SR

I'DA SCHF S X X SCHE X X

LIN SCFF SCFF SCHF SCHF SCHE SCHF SCHF

2.15 B{TIREEO(SPI)

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

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

SPI#Z I EZEIJREUN T

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

32 A XL [F) A0 Ak

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

A
FECER NSV

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

MBS (B K NFPCLK/2) 5

AR MM 2P PR £ 5

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

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

SPUSZRIT IR SR &
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BEREAK
> SCRFATEEIEAS A CRC;

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

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

2.16 HRITEMEO(I12S)

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

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

B I2SEHEEDREA

LTI (UK 16 B35 -

BN

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

HE ks aNnT U 1647, 2447 0k 321 ;

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

A g AR B R (P e )

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

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

SHFRI12S P

<12 AR

< MSB X FEFRHE (/X 5):

< LSB XS FFARAE(A R 5F)

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

YV V V V VYV VYV V V

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

2.17 MLAZEFEO(QSPI)

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

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

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

i B UR FIFO;

FHDMAAE

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

B K IR S HE4>36Mbps;

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

2.18 Z£WFhA AmHEOSDIO)

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

B SDIOEHLIhAEW -

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

YV V. V V V VYV V V

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

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

> SDIOASZRFSPIE TR 3o

2.19 ¥ EBE&EHEREDXFMC)

N32G452 RHIEERL |4 AR T 48 XFMC)#2 11, ‘B A 44 e i i, SCFFSRAM. PSRAM. NORFINAND
et . XFMCH] AL E RS 2 50 B LCD= Ml 28 0 0448482, & 3 FFIntel 8080F1Motorola 68001115
3, H A IXANLCD AT AT LUAR 5 (i s 2 17 5 16 BT B FH A B

B XFMCHEA T3 3 Ehe:
> B RS O 3 45
< RSB 25 (SRAM);
> HIEAEf 45 (ROM);
< NOR N1F;
% PSRAM ;

SCRENAND Flash (SLC) , SCHFAEAFECCTH R AN 22 3 8K -5 24 5
SCHRENS A S8 A B S ZH (Burst) U [ 5E 0, WINORIAN A7 HIPSRAM;;
8l 16/ Hidh 5L 4L s

B AN AR P ML e 42 i

YV V V V
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BEREA
B ME A S PUHE T LIS BC E

B 7 P 4 A2 DA SRS A AN [ (1) 84 5
PSRAMAISRAM #% A FH 1) ‘5 A8 RE AN = 17 1 B
Bi3207 FIAHBYG [ R, #5HBZELL 1647 B8 AL, STAMH16A a8 28 E Vi 1]«

YV V V VY

2.20 £HI2RXEHM LS (CAN)

THR2BECANS 2642 11, CANL/24% A TE2.0AF2.0B(F5h), ik R EikIMbit/Fr. ‘& af LAY AN & %
LN FRIR TR bR AEDT, AT DARRISCRT R 35 29 67 AR TR AF I g i

B TR
YFFCANTN2.0AH12.0B F B 15

BRE AR AT IS IR /D
SCRFIN 8] fish < 388 45 Dy fie

Rik

> 3 IEMERE

> KIERSCHIAR S g vE TR A i B
< AdSERI% SOF I ZI i )38k

> Bk

> 3 RIRFEN 2 MUK FIFO
A AR () e AR 4
H 14 N yEdsd
NPEERIIES
FIFO i 1 4b 2 75 AT ic &
& A0SR SOF I %I fr i a) 8%

> TR Ak R SE A AR
< R EEhEAAR K
16 7 B HisAT eI 48

Y Vv

A\

-
-
"
"

> ARG 2 AN T R AR
> EH

=
<> AT Bk
< WBAR A 1 Stk s e, (TR R AR
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EIREK

2.21 BRABRTELUSB)

N32G452 25|77 i Wk — N 3R A e THUSB R W& 1 2%, 1845 451 USB 45 (12Mbit/F0) FRuE, i o5 A1) 1 #44
BoE, BARYMELTIEE. USB% H48MHzIN & 1 A HB FPLLE 8= A Oy R IE B S 2 M, Ik 062
FEHSE &R 38 v 1 i 1A)

W USBW &%l a% R EARFE LT

YV V V VYV VYV VY V

R4 USB2.0 A 4% I AR RV :

AIPCE 1 %) 8 A~ USB uifi i

CRC(MEH TUARALI) AL U5, R AN % (NRZI) S /i A I 7
SCHFA B R B 5 R X LA 5

Y HFF USB H e MK #:1E

T B ok o A

USB DP {5528 30 RFEE L5K s b (BRI , K FE45%;

2.22 BERABmARBEDGPIO)

YR Z971NGPIO, I:Hi4r ~74 (GPIOA/GPIOB/GPIOC/IGPIOD/GPIOE/GPIOF/IGPIOG) , 4:4H16 M
(FEHIE104S, GAHILTAS) o FEAGPIOSG| JEIHES v] LA I3 AR B i . (HERBTIR ) « frN GiraliAar b4
N SR AN TR D, 2 BGPIOS| AR S5 5 s Z FAMAIE L, A 05| e 5 ik 5]
IS, BT B AR N THRER I L, FrA IIGPIO S| BI#A K H B fE /7.

B GPIOTESFMERRIIR:

> GPIO i F RN AT DA R 2 S e B R 22 P =

<>

R e S RS

> dEH

<>

<>

LIPNESE
s bdr (35 EHD
BINFHL (38 FED
LEPE PN
VARE T sE
A% = H
e 2 FH ThRe
THRE H Dhie
I/O(GP10)
B MRARIE S f5, EHThAEARTIFE, B BOOTO f1 BOOTL 4 (BOOTO. 1 BOOTL A
BINTFRD 5 1O i G B RS AR 2
AN E LG, ERThREARITE, 1O G il B s lim A, Zhi5, JTAG
51 E TN B e R
v JTDI BT FRisis;
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EIREK

<>

v JTCK BT Fhif;

v JTMS BT EHifsist;

v INTRST B F LHiist
RN ECE R, 5 E O A A A R BRI /O 51 T A RAHERR AR B
R

BRI T 15 B AR BR T BE 5
GIER R TR BT VA SNSRI RE T, O T AN R AR, i 1 A U B e A B

s
SR (18 A BRI I Th BE Al 2000 S 11 7 T B 27 A7 4 i 1)

<>

X T2 HEAmATIRE, ﬁﬁDM\éﬁﬁﬂﬁﬁkiﬁJ\i‘%ﬁ(ﬁﬁi\ REN ) HAR 5] 20 AR
CiezIR

T S Thae, i 06 00 B A 5T P T B AR X (HE A B TS s

XTI BT, o A7 2GS T e AR (R BT ) XN, S N BRE) d
He B T S i AR

B BT 110 B ThRE
GPIO BUEHLH], BUEHLHI FCVFARES 10 BLE . =4E 4 im DAL BT 17 80E (LOCK)FEF?, #£ R
—IRBEANLZ AT, R ASRE R o AL AL EL

2.23 HBE/BFHIRER(ADC)

EZT#B%zZAlzusmpsﬂiiEl’Ju/\tlzix YADC, 3 Hufin NI ZE 735N, Foi ADCLSCRFO/ N H1T
ADC23 Fr12/M ol afidiE, #r5] HIL =W NADCIHEE, &2 il llE16/N A3 N N Eh s S .

B ADCEEFFERR I T
> WHF12 67, 10 f7. 8 fii. 6 fiHiFR Al E

%
%
<&
<&

12bit 73 B T iR KA E # 5.14MSPS
10bit 73 HFE T B KA IE 2 6MSPS
8bit 7> A T KR IE AR 7.2MSPS
Bbit 7> 3 T B R R E A OMSPS

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

¢
¢

<&
<&

AT E AHB_CLK /E N TR 4, i Al £ 144MHz

AL E PLL AR RAEIS SR, BeE I3 72MHz,  SCRp 9
1,2,4,6,8,10,12,16,32,32,64,128,256

AL E AHB_CLK YE N RAE I 8, femynl 2] 72MHz, SCRFSM40 1,2,4,6,8,10,12,16,32
VRS B B T T Tl RE, IR A ZRTC B AR IMHZ

> SCREER SR ADC SRR
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>
>
>
>
>
>
>
>
>
>
>
>
>

2.24

FEHREE TR VR NBE IS oORUR AL | I SR e = A v
FRLYCRI T S 45 A 5

MOETE 0 FEIE N ) H s fifi
SCHF R E

Ay A RO — S5 2 x5

SKAY: (R BE T LA 42 38 1 3 31 ¢ 72

TR V)2 M AN N A 3] A 70 i 3 T
[F] A 2
WEMA: ADC1 Al ADC2 44

ADC fEHEIR: 1.8V F] 3.6V

ADC #ii N\Jilfl: VREF-< VIN < VREF+

ADC [ LL{ Tl DMA $0E, SUIEEHHITE DMA iRk,

www.nationstech.com

BAUE 1T RE, ATCAARH RS L — B, 2 e A P IEIE, A AR ME R A

(IRMEIN S g7 A

B 7/ 3R (DAC)

SCRP2AN B 45 (DAC), DACZ 12750y Han N« HL T A th A9 C7 IEAUL B 450 25 - DACHRBRAT 204yt 3 iE
FAEIE A PARA s, 2 DACH LARINE ] AN . DACH LUIERL 5] ff A\ 225 H IS Vrer+ A3R
TR I e Al R

B XTI SR TR :

>

V V VYV ¥V V VY V V VY

2.25

P~ DAC gt A —/MiisiE
FITC B ) 8 frEk 12 frfint

12 AN AT C B ) 40 A7 A 5

[F 5 5 37 T g

7L I e

FEA AR

X DAC 3@ & 37 B ) 45 5 4

A EIE A AT L] DMA Dj5E

AR e AT B

i NZ7% ik VREF+

BEERBER(TS)

IR AR RS A — R L2 MR LT, e B 7E1.8V <Vppa< 3.6V [H] o i FEAR AR AE N B 1%
FIADCI_IN16H I NEIE b, 45 % s 1 ey e e 3 B M
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EIREK

2.26 FEHRITRBLEITHE IT(CRC)

£ CRC32FICRCI6INHE, FHM TURARIE(CRC)THE F T2 AR U5 8] 72 1 A4 il 2 T3 2T —CRCIHE &5 R .
TERZ N, 3T CRCIFE AW T IR SR & sl A7 i i) — 2tk . 7EEN/IEC 60335-1hRAE 17 FEl Y
IR T AR NG AR IR I F B, CRCUFSA FR T ] DU T SERT T AR 28 44, R S EsEHE RN
A OZ A I P AR 2R 44 0T L

B CRCHIFZEHRFMUIT:

>

YV V V V

CRC16: SCHFZ I X1+ X1+ X2+ X0

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

T TUR T HAIRE T I E

Y DMA J53

2.27 EEBA4NESIZ(SAC)

W HR SRR AT I 51 5, SRR 22 [ PR B ik 2 [ 50 R 0f PR T SRLVE NI A R B P SRk Ik, AR T 4l A A
SR 5 RERR KR N fige A e L

W AEPESCRR AT

>

2.28

S F DES 4R &L

< S DES fl 3DES INf#&is

< TDES 37 #f 2KEY Al 3KEY #51{
< 3Z¥F CBC fll ECB ik

S HF AES SRR

< SCRF 128bit/192bit/ 256bit % E K
< S CBC. ECB. CTR ik

TR SHA 2455005

< 3ZkF SHAL/SHA244/SHA256
CRF MD5 #ii B

FEFRAE S SM1. SM4A,  SM7 B LA Jz SM3 45 5k

¥ —i% & 515 (UID)

N32G452 R 51| 7™ &t N B A AR B2 ME— 1% 5415, 2393 9 96 f7 I UID(Unique device 1D)F1128 17 )
UCID(Unique Customer ID), XM 731 5 AFITE INAE A8 1 R AL B, eI & mE BEH
J RS, FEORIEXTN32GA52 RAE B — Mt SR TG B0 T #2 ME— 1K), F P SRR e B e % vl
DLUIE I CPUBITAG/SWDH2 FHEEHL,  ASA gz ek

UIDN96HL, 18 FHRIMCH T4 5 B E N3, e S AR, Kb —hr iR 5 A I fd s BE A &,
— PR R AR LE INAFAF it 2 N I 22 At , o m] B T80 i e A DhRE ) B 25 F2 /7 (Secure Bootloader).
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UCIDJy128(, JE~F H REAGHFH55E S BRGER A KIRAHREE .

2.29 BITRLITAGHR O(SWJ-DP)

A RARMKISWI-DP [, IXJ& — a5 & T ITAGH E AT SR ZG A 5 1, T LASIZ L AR AT B2 i ik e 1
JTAGH: LI)3%4% . JTAGIITMSHITCKIE %5433 5 SWDIOFISWCLK L A 51 i, TMSHI_E I — ARk i fs 5
75 F T #EITAG-DPFISW-DP [l ] .«
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3 5IRIE X Ffdbid

3.1 HEREH

3.1.1 LQFP48
3-1 N32G452 # 51|LQFP485| i 43 Aii
X
|
O
o
o o 2
Lo = o<
a (95} o [ee] O M~ (e} n <t o — —
O ¢ m m O m m O m @O < <
> > a o om o o o o a o o
4 [e 0] M~ [{e} n <t o N — o (o)) [ee] N~ N
e T T ¥ ¥ ¥ ¥ 8§ ¥ F o 0 o
vBAT[ |1 36| | vDD_2
PC13-TAMPER-RTC [_|2 35 ] vss_2
PC14-05C32_IN [ |3 34[ ] PA13-swpIO
PC15-05C32_OUT [ |4 33[ ] PA12-UsB_DP
PD0-0SC_IN[ |5 32[ | PA11-USB DM
PD1-0SC_OUT [ |6 31[ ] PA10

LQFP48

Po-wKuP [ 10 271 ]| PB14

Pao[ |11 26| | PB13
par[ |12 25| | PB12

13
14
5
6
17
8
9

1
1
1
1
20
21

22
23
24

mvmowanS:\—ulx—ul
ggggggggmmwo
o a 9 A
@ > S

N

om

o
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3-2 N32G452 2 41|LQFP64 5| il 43 4ii

VBAT |

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

PD1-0SC_OUT [_|

\
([

10
11
12
13
14
15

16

64| |vDD_3

63| |vss_3

62 |PBO

60| ] BooTO
59 ] P87

61| |PB8

58 | PB6
57| | PBS
56| | PB4

LQFP64

55 | PB3

54| |PD2

53| |Pci2
52| |Pci1
51[ |Ppci1o
50| ] Pais
49| |rA14

48 [ ]vop_2
47 [ ]vss2
46 [ ]rA13
a5 ] pa12
a4 [ ]ran1
43 [ ]rat0
a2 [ ]ra9
a1 [ ]ras
40 [ ]rco
39 [ ]rcs
38 [ ]pc7
37 [ ] rce
36 ] PB15
35 | | P14
34 [ ]PB13
33[ ] P12

PB2-BOOTL [_|28
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3.1.3 LQFP80
3-3 N32G452 £ 41|LQFP80 5| it 43 4ii
O - VI R= S R A N
S22 22 2eReREPELREESE
p et et e e e e e rier N
e 2 RFEERIRRNRTRZEL 88ZEE T

PE2 [
PE3 [
vBAT [

PC13-TAMPER-RTC [_|
PC14-05Cc32_IN [_|

PC15-05C32_0UT [_|

60

59

58

57

56

55

(] Pa1s
[ ]Pai2
[ JPan
(] Pat0
[ ] Pag
[ ] Pas

osc_N[_]7 54[ ] Peco
osc_out |8 53[ ] pes
NRsT |9 52| | pc7
pco[ |10 51[ ] rce
L] LQFP80 ]
pei[ |11 50| ] Pp1s
pca[ |12 49| ] Pp14
pca[ |13 48[ ] P10
vssa [ 14 47[_] PO
vopA[_|1s 46 ] PD8
PAO-WKUP [ 16 45 | pB15
PAL[ |17 44| | pB14
PA2 [ |18 43[ ] rB13
PA3[_|19 42| ]PB12
vss 4[| 20 41 Jvop_1
\. & & &8 3 & & 8 3 38 8 83 3 8358335 )
o o e e
- S-S S - R = A - -
8 Ao oA o a 4o o a o 8 o a o E H_J |6|_J |E|LJ E E %
> @ >
o~
a
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3.1.4 LQFP100

K 3-4 N32G452 2 51]LQFP1005| il 43 i

™ o
T T
Y W w oo 9O nmom o o0 o0 000 0 Q0 0 000 0 0 <<
> > a a a a 1] a a a o a a a a o a a o a a o a o o
e e e e e e e e e e e e e e e e
.H (2] (o] o o (2] (2] (=] o (2] o © © (=<} [==] © © © (=] [=e] © ~ ~ ~ ~

P2 |1 75[ ] vop_2

Pes[ ]2 74[ ] vss 2

PE4[ |3 73] NC

PES5 PAL3
L ]

PE6 PAL2
] ]

veAT[_] [ ]Pans

PC13-TAMPER-RTC [ [ ] Pat0

[ ]rae
PC15-05C32_0UT [_| [ ]ras
vss 5[ |10 66 ] pco
vop_5[_|11 65| ] Pcs
oscIN[ |12 64 ] pc7
osc_out [ |13 LQFP100 63[ ] pce

NRST [ 14 62| ] rp1s

pco[ |15 61[ ] pp14

pc1[ s 60[ ] pp13

pc2[ a7 s59[ ] pp12

pca[ s s8] pp11

vssa [ |19 57[_] PD10
vReF-[_] 20 56| PDO
VREF+ [ |21 55| PD8

VDDA [ 22 54 ] PB1S

Pa0_wKup [ 23 53| | PB14

PaL[ |24 52| ] P13

paz[ |25 s1[ ] P12

RS
N NN
S B N

-~
=2}
©

PC14-05C32_IN [_]

©
o o
~N  ®©

__ &5 82883 8838858897973 Qes523g )
Loyt
2% Y32 233820 EBBS S Y88 S D
a_§§aaamauaa§maa&&&&&&gg§§

N
&
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3.1.5 LQFP128

K 3-5 N32G452 2 51|LQFP128 5| il 43 i

™ o — = S o
a o 5 P a N 4 o v %
0 3 @ B 8 8ok 8 2380 8383538083383 2280300 =149
> > o a & o M a a o a a>+> 4a & a a a > > a a 4. a a a a4 a aaa
AOAOOOOAAOEAAOEAEAO A A e rirm
4 2 N 9 89 § 8 8 8 2 2 9 5 9 9 3 9 9§ 2 983835883 3 383 3 3 5 R
@S ¥ 3 8§ 83 8 8§ 8 8 S cddddddo S S S 2888888 e 20

PE2[ |1 96| | voD_2
PE3[ ]2 95[ ] vss_2
PE4[ |3 94| | pa13
PES[ |4 93 | pa12
PEs [ |5 92| ] Pa11
vBAT [_| [ ]pat0

PC13-TAMPER-RTC [_| HEX

[ ]ras
PC15-05C32_OUT [_| [ ]rco
Pro[_|10 87| | pcs
PRt 86| ] pc7
Pr2[ |12 85| ] pce
Pra[|13 84| | vDD_9
Pra[ |14 83 ] vss_o
prs |15 82| |pe3
vss 5[ |16 81[ ] o2
VDD_5 E 17 LQFP128 80 % PG1
osc_in[_|18 79[| reo
osc_ouT |19 78| ] PD15
NRsT [ 20 77| po14
pco[ a1 76 | D13
pe1[ 22 75| D12
pca[]23 74| | voD_8
pca |24 73[ ] vss_s
vssa [ |25 72| |eo11
VREF-[_|26 71[ ] ep10
VReF+ [ 27 0[] Pp9
vDDA [_|28 69 | pp8
PAO-WKUP [ 20 68| ] PB15
Pat[_|30 67 | pB14
Pz [ |31 66| | PB13
raz[ |32 65| ] PB12

o
©
b=

=
©
=)

®
©
©

PC14-05C32_IN [

©
©
©

vss_a[ |33
vDD_4 [ |34
PAa[ |35
Pas [ |36
Pa6 [_|37
a7 |38
pca [ 3o
pcs [ 4o
PBO [ |41
PB1[ |42
PB2-8OOT1 |43
vss_6 [_|4s
voD_6 [_|45
Pr12[_|46
Pr13[_|a7
Pr14 |48
PF15 [ |49
pe7 |50
pes |51
peo |52
vss_7[_|s3
voD_7 |54
PE10[ |55
Pe11 |56
pE12[_|57
PE13 |58
PE14 [ |50
PE15 [_|60
pB10 |61
P11 [ |62
vss_1[ |63
voD_1 [_|64
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3.2 BIMEREX

£ 3-1 BHHEX

EE < AR TR0 ©
= 7] Fail- b
o 0 = 3)
213888 FHET B | P |saen| TR
gl B Il T K | o |xg| ENR Rk '
|| OCO|o| o =
| | | 1 1 -
TRACECK
- - 1 1 1 PE2 1/0 FT Yes PE2 XFMC_A23 -
UART6_TX
TRACEDO
- - 2 2 2 PE3 1/0 FT Yes PE3 XFMC_A19 -
UART6_RX
TRACED1
- - - 3 3 PE4 1/0 FT Yes PE4 XFMC_A20 -
TRACED2
- - - 4 4 PE5 1/0 FT Yes PE5S XFMC_A21 -
TRACED3
- - - 5 5 PE6 1/0 FT Yes PE6 XEMC_A22 -
1 1 3 6 6 VBAT S - - VBAT - -
2 2 4 7 7 PC13-TAMPER- RTC® 1/10 TC Yes PC136) TAMPER-RTC -
3 3 5 8 8 PC14- OSC32_IN(4) 1/0 TC Yes PC14®) OSC32_IN -
4 4 6 9 9 PC15- OSC32_OUT(4) 1/10 TC Yes PC150) 0SC32_0uT -
-l -1 -1 -1 PFO IO | FT | Yes PFO XFMC_A0 QSPI_NSS
- - - - 11 PF1 1/0 FT Yes PF1 XFMC_A1 QSPI_CLK
XFMC_A2
- - - - 12 PF2 1/0 TTa No PF2 ADC12 IN10 QSPI1_100
- - - - 13 PF3 1/0 FT Yes PF3 XFMC_A3 QSPI_101
XFMC_A4 QSPI_102
- - - - 14 PF4 1/0 TTa No PF4 ADC1 IN5 123 SCL
] QSPI_IO3
15 PF5 1/0 FT Yes PF5 XFMC_A5 12C3_SDA
-l - - 11016 VSS 5 S - - VSS 5 - -
- - - 11 | 17 VDD_5 S - - VDD_5 - -
5 5 7 12 | 18 OSC_IN(7) | TC Yes OSC_IN - -
6 6 8 13 | 19 OSC_OUT(7) (6] TC No OSC_OouT - -
7 7 9 14 | 20 NRST 1/0 - - NRST - -
ADC12_IN6
- 8 10 | 15 | 21 PCO 1/0 TTa No PCO 12C3 SCL UART6_TX
ADC12_IN7
- 9 11 | 16 | 22 PC1 1/0 TTa No PC1 12C3 SDA UART6_RX
UART7_TX
- 10 | 12 | 17 | 23 PC2 1/0 TTa No PC2 ADC12 IN8 SPI13_NSS
12S3 WS
UART7_RX
- 11 | 13 | 18 | 24 PC3 1/0 TTa No PC3 ADC12_IN9 SPI3_SCK
12S3 CK
19 | 25 VSSA S - - VSSA - -
8 12 | 14
20 | 26 VREF- S - - VREF- - -
21 | 27 VREF+ S - - VREF+ - -
9 13 | 15
22 | 28 VDDA S - - VDDA - -
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212888 BT B | 2 a0 TOE
Ll | | &8 K o | xg | BRAR) Rk HEX
|| O|o| o ~
- - - 1 1 -
WKUP
USART2_CTS
ADC1_IN1
10 | 14 | 16 | 23 | 29 PAO-WKUP /10 | TTa No PAO TIM2_CH1_ETR SPI3_MISO
TIM5_CH1
TIM8_ETR
USART2_RTS
ADC1_IN2 SPI3_MOSI
11 | 15| 17 | 24 | 30 PAl /10 | TTa No PAl TIM5_CH2 12S3_SD
TIM2_CH2
USART2_TX
TIM5_CH3
12 | 16 | 18 | 25 | 31 PA2 /10 | TTa No PA2 ADC12 IN11 -
TIM2_CH3
USART2_RX
TIM5_CH4
13|17 |19 | 26 | 32 PA3 110 | TTa No PA3 ADCL IN4 -
TIM2_CH4
- 18 | 20 | 27 | 33 VSS 4 S - - VSS 4 - -
- 11921 |28 | 34 VDD 4 S - - VDD 4 - -
SPI1_NSS
USART2_CK
14 |1 20 | 22 | 29 | 35 PA4 I/0 | TTa No PA4 DAC_OUT1 12C2_SCL
ADC2_IN1
QSPI_NSS
SPI1_SCK
DAC_OUT2
15121 |23 |30 | 36 PA5 /0 | TTa No PA5 ADC2_IN2 12C2_SDA
QSPI_SCK
SPI1_MISO
TIM8_BKIN
16 | 22 | 24 | 31 | 37 PA6 110 | TTa No PAG6 ADC1_IN3 TIM1_BKIN
TIM3_CH1
QSPI_I100
SPI1_MOSI
TIM8_CHIN
17 | 23 | 25 | 32 | 38 PA7 110 | TTa No PA7 ADC2_IN4 TIM1_CHIN
TIM3_CH2
QSPI_101
ADC2_IN5
- | 24|26 |33 |39 PC4 /o | TTa | No PC4 QSPI_102 12C3_SCL
UART7_TX
ADC2_IN12
- 25 | 27 | 34 | 40 PC5 110 | TTa No PC5 QSPI1_103 12C3_SDA
UART7_RX
TIM3_CH3 TIM1_CH2N
18 | 26 | 28 | 35 | 41 PBO 110 | TTa No PBO TIM8_CH2N UART6_TX
ADC2_IN3
19 | 27 | 29 | 36 | 42 PB1 110 TTa No PB1 TIM3_CH4 UXS'_F(GS:H;)T
TIM8_CH3N -
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ESE:S %_ IR TG ®
a Fail-
o e} = b (3)

g1g|8/s|S WA B F | safe® ?g,’;
g K| o | x| BRMF Bk HEX
|| O|o| o ~
- - - 1 1 -

UART4_TX
20| 28 | 30 | 37 | 43 PB2 /0 | TTa No |PB2/BOOT1 ADC2_IN13 SPI1_NSS
B VSS_6 S - - VSS_6 - -

- - - |- |45 VDD _6 S - - VDD _6 - -
- - - - 46 PF12 110 FT Yes PF12 XFMC_A6 -
- - - - 47 PF13 110 FT Yes PF13 XFMC_A7 -
- - - - 48 PF14 110 FT Yes PF14 XFMC_A8 -
- - - - 49 PF15 110 FT Yes PF15 XFMC_A9 -

TIM1_ETR
- - 31 | 38 | 50 PE7 /10 | TTa No PE7 XFMC_DA4 UART4_RX

SPI1_SCK

TIM1_CHIN

UART5_TX
- - 32 | 39 | 51 PES8 110 | TTa No PES8 XFMC_D5 SDIO_DO

SPI1_MISO

TIM1_CH1

UART5_RX
- - 33 | 40 | 52 PE9 110 | TTa No PE9 XFMC_D6 SDIO_D1

SPI1_MOSI
- -1 - |- |53 VSS_7 S - - VSS_7 - -

- - - |- |54 VDD _7 S \ - VDD _7 - -

TIM1_CH2N

SDIO_D2
- - 34 | 41 | 55 PE10 /0 | TTa No PE10 XFMC_D7 SPI2_NSS

12S2_WS

TIM1_CH2

SDIO D3
- - 35 | 42 | 56 PE11 110 | TTa No PE11 XFMC_D8 SPI2_SCK

12S2_CK

TIM1_CH3N
- - 36 | 43 | 57 PE12 110 | TTa No PE12 XFMC_D9 SDIO_CK

SPI2_MISO

TIM1_CH3

SPI12_MOSI
- - 37 | 44 | 58 PE13 110 | TTa No PE13 XFMC_D10 1252 SD

SDIO_CMD
- - - 45 | 59 PE14 110 | TTa No PE14 XFMC_D11 TIM1 CH4
- - b 46 | 60 PE15 1/10 TTa No PE15 XFMC_D12 TIM1_BKIN

12C2_SCL TIM2_CH3
21 [ 29 | 38 | 47 | 61 PB10 1/10 TTa Yes PB10 USART3_TX XFMC_D11

12C2_SDA TIM2_CH4
22 1 30 | 39 | 48 | 62 PB11 110 | TTa No PB11 USART3_RX XFMC_D12
23 | 31| 40 | 49 | 63 VSs_ 1 S - - VSss 1 - -
24 1 32 | 41 | 50 | 64 VDD _1 S - - VDD _1 - -

SP12_NSS

12S2_WS
25133 |42 | 51 | 65 PB12 110 | TTa No PB12 12C2_SMBA -

USART3 CK

TIM1_BKIN
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g1g|8/s|S WA B F | safe® ?g,’;
Ll | | &8 K o | xg | BRAR) Rk HEX
|| O|o| o ~
- - - 1 1 -
CAN2_RX
SPI2_SCK
12S2_CK
26 | 34 | 43 | 52 | 66 PB13 /10 | TTa No PB13 USART3_CTS UARTS5_TX
TIM1_CHIN
CAN2_TX
SPI2_MISO
27 | 35 | 44 | 53 | 67 PB14 /0 | TTa No PB14 TIM1_CH2N UART5_RX
USART3_RTS
SPI12_MOSI
28 | 36 | 45 | 54 | 68 PB15 /10 | TTa No PB15 12S2_SD -
TIM1_CH3N
USART3_TX
SPI3_NSS
- - 46 | 55 | 69 PD8 110 | TTa No PD8 XFMC_D13 1253 WS
CAN1 RX
USART3_RX
SPI3_SCK
- - 47 | 56 | 70 PD9 /10 | TTa No PD9 XFMC_D14 12S3_CK
CAN1_TX
USART3_CK
- - 48 | 57 | 71 PD10 /0 | TTa No PD10 XFMC_D15 CAN2_RX
USART3_CTS
- - - 58 | 72 PD11 /0 | TTa No PD11 XFMC_A16 CAN2_TX
SPI3_MISO
- - - - 73 VSS 8 - - VSS 8 - -
T VDD _8 - - VDD_8 - -
TIM4_CH1
USART3_RTS
- - - 59 | 75 PD12 110 | TTa No PD12 XFMC_Al7 SPI3_MOSI
12S3 SD
- - - 60 | 76 PD13 110 | TTa No PD13 XFMC_A18 TIM4_CH2
TIM4_CHS3
- - 49 | 61 | 77 PD14 110 | TTa No PD14 XFMC_DO0 12C4_SCL
TIM8 CH1
TIM4_CH4
- - 50 | 62 | 78 PD15 110 FT Yes PD15 XFMC_D1 12C4_SDA
TIM8 CH2
- - - - 79 PGO 110 FT Yes PGO XFMC_A10 UART7_TX
- - - - 80 PG1 110 FT Yes PG1 XFMC_A11 UART7_RX
- - - - 81 PG2 110 FT Yes PG2 XFMC_A12 12C2_SCL
- - - - 82 PG3 110 FT Yes PG3 XFMC_A13 12C2_SDA
- -1 - |- |83 VSS_9 S - - VSS_9 - -
- -l -] - |84 VDD 9 S - - VDD 9 - -
12S2_MCK TIM3_CH1
- 37 | 51 | 63 | 85 PC6 /0 | TTa | Yes PC6 TIM8_CH1 SPI2_NSS
SDIO_D6 1252 WS
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BRI
ESE5] %_ &R ThREG ©
- Fail-
o o) = b (3)
g1g|8/s|S B AR B | Fsafe® ?g,’;
Ll | | &8 K o | xg | BRAR) Rk HEX
|| O|o| o ~
| | | 1 1 -
[2C4 SCL | USART2 CTS
XFMC_A16
TIM3_CH2
poes | DS
- | 38|52 ]|64]86 PC7 o | TTa | Yes PC7 s 1252_CK
o shn | USART2_RTS
- XFMC_AL7
TIM3_CH3
- | 39| 53|65 87 PC8 o | TTa | Ves PC8 Ts'g"%c&')s SPI12 MISO
- USART2 TX
TIM3_CH4
SPI2_MOSI
- | 40| 54 | 66 | 88 PC9 o | TTa | Ves PC9 TS!E)"%CDHI“ 1252 SD
N\ USART2_RX
XFMC_NOE
USARTL_CK
20 | 41 | 55 | 67 | 89 PA8 o | FT | Ves PA8 TIM1_CH1 -
MCO
USARTL TX
30 | 42 | 56 | 68 | 90 PA9 o | FT | Yes PA9 VL Gtz 12C4_SCL
USARTL RX 12C4_SDA
31|43 |57 |69 | o1 PA10 o | FT | ves | PA10 TVL Gits | XEMC MWE
USARTL_CTS
USBDM
32| 44 |58 |70 |92 PAIL o | FT | ves | PAL1 CANL RX -
TIM1_CH4
USARTL_RTS
USBDP
33|45 |59 | 71 | 93 PAL2 o | FT | ves | PA12 CANT TX -
TIM1_ETR
JTMS- PA13
34 | 46 | 60 | 72 | 94 PA13 vo | FT | ves | JiMS - UARTA TX
- - - 73 - Not connected
35 | 47 | 61 | 74 | 95 VSS_2 s | - | - VSS 2 - -
36 | 48 | 62 | 75 | 96 VDD _2 s | - | - | vbD2 - -
TTCK- PALA
37 | 49 | 63 | 76 | 97 PA14 vo | FT | ves | g - UARTA RX
TIM2_CHL ETR
PAI5
38 | 50 | 64 | 77 | 98 PAL5 o | FT | Yes | JTDI ?Sé%—'\\}\fg SPIL_NSS
& USART2_CTS
TIM8_CHIN
USART3_TX
UART4_TX SPI3_SCK
- | 51|65 |78 99 PC10 o | TTa | Yes | PC10 aDI0 Do 285 K
QSPI_NSS
USART3_RX
- | 52| 66| 79 | 100 PC11 o | TTa | Yes | PcCl1 uéogely_;;x SPI3_MISO
_ QSPI_SCK
USART3_CK
UART5_TX SPI3_MOSI
- | 53|67 80101 PC12 o | TTa | Yes | PC12 D10 CK 223 50
QSPI_100
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ESpS3 %_ W EME A TiEE® ©
a Fail-
o e} = b (3)
212888 BT B | 2 a0 TOE
Ll | | &8 K o | xg | RARF Rk HEX
|| O|o| o ~
- - - 1 1 -
TIM8_CH2N
CANI_RX
- - 68 | 81 | 102 PDO 110 FT Yes PDO™ XFMC_D2 UART4_TX
QSPI 101
CANL TX
- - 69 | 82 | 103 PD1 1/10 FT Yes PD1™ XFMC_D3 UART4_RX
QSPI_102
TIM3_ETR S
- 54 | 70 | 83 | 104 PD2 1/10 TTa | Yes PD2 UART5 RX -
SDIO_CMD QSPI_IO3
- TIM8 CH3N
- - | - | 84105 PD3 110 | FT | Yes PD3 XFMC_CLK | USART2_CTS
- - - 85 | 106 PD4 110 TTa | Yes PD4 XFMC_NOE USART2_RTS
- - - 86 | 107 PD5 110 TTa | Yes PD5 XFMC_NWE USART2_TX
I I R T VSS_10 s - - VSS_10 - -
- -] -1 - |100 VDD _10 S - - VDD_10 - -
- - - 87 | 110 PD6 110 TTa | Yes PD6 XFMC_NWAIT USART2_RX
XFMC_NE1
- - - 88 | 111 PD7 1/0 TTa | Yes PD7 XFMC NCE?2 USART2_CK
- - - - | 112 PG4 110 FT Yes PG4 XFMC_A14 -
- - - - 1113 PG5 110 FT Yes PG5 XFMC_A15 -
XFMC_NE2
- - - - | 114 PG9 1/0 FT Yes PG9 XFMC_NCE3 -
- - - - | 115 VSS 11 S - - VSS 11 - -
- - - - | 116 VvDD_11 S - - VDD_11 - -
PB3
TRACESWO
SPI3_SCK TIM2_CH2
39 | 55 | 71 | 89 | 117 PB3 1/10 FT Yes JTDO 12S3_CK SPI1 SCK
USART2_RTS
TIM8 BKIN
PB4
TIM3_CH1
40 | 56 | 72 | 90 | 118 PB4 1/0 FT Yes NJTRST SPI3_MISO SPI1_MISO
USART2_TX
TIM8_ETR
TIM3_CH2
12C1_SMBA SPI1_MOSI
41 | 57 | 73 | 91 | 119 PB5 1/0 FT Yes PB5 SPI13_MOSI CAN2_RX
12S3_SD USART2_RX
TIM1_BKIN
USARTL_TX
12C1_SCL CAN2_TX
42 | 58 | 74 | 92 | 120 PB6 110 | TTa | Yes PB6 TIMA_ CH XEMC NE2
XFMC NCE3
12C1_SDA
43 | 59 | 75 | 93 | 121 PB7 1/10 TTa | Yes PB7 XFMC_NADV USART1 _RX
TIM4_CH2
44 | 60 | 76 | 94 |122 BOOTO | - - BOOTO - -
12C1_SCL
TIM4_CH3 CANI_RX
45 | 61 | 77 | 95 | 123 PB8 1/0 TTa | Yes PB8 SDIO._D4 UART5. TX
XFMC _NWAIT
12C1 SDA
46 | 62 | 78 | 96 | 124 PB9 o | TTa | Yes PB9 TS'E"I‘E)—CD"? CANI_TX
- UART5 RX
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EREA
B3 s TS IO ©
= Fail-
o [oe) = b (3)
23888 BT B | F st | LA
il Bl BN S X | o |xp| BEH Bk £ D4
| oo | O o o ~
.| | | 1 1 -
XFMC_NE1
XFMC_NCE2
TIM4_ETR
- - - 97 | 125 PEO 1/0 FT Yes PEO XFMC_NBLO -
- - - 98 | 126 PE1 1/0 FT Yes PE1 XFMC_NBL1 -
47 | 63 | 79 | 99 | 127 VSS 3 S - - VSS 3 - -
48 | 64 | 80 | 100 | 128 VDD _3 S - - VDD 3 - -

I= #A, O= #HiH, S= #HE, Hiz= &zl
FT: ##5V
FLET)GE (X TE A TG L s

PC13, PC14APCIS 7 it i IfTF St fr ], s I T BT A A 1 573 o LRI =] BT i 51 B 7 L
TR FEJ—H TR B — 3 R TE Rl 1EAr b IR BE THE ANz B0 ) RA U 26 HBODF 7 HLARENE Ky e IR A
HALED).

5. LLT I E O X — K AT TGRSR T, 2 EIER L, XL T IR H & 0 X B 7 T i S L s N S R
17BN . KT HLAO LT EMIEE, 15 5FN32GASXK T P ZHF T I 5 X 1 FBKP 2 2 849 f K 25

6. BRI IYEERENE BB B E N 5 (AR G S TG U T ), A B 1 B ANS2GAXX M 1 B FH I R L0610 75
FRIR R E A

7. LQFPGA4 LT 7] B 17 1 75 5 17 e 2k A i & 90SC_INAIOSC_OUT Z)GEMHI.  Fh 1 if LU F it & 13X 41> 5] 1P DO AP DL I 55

14 X1 FLQFP80/100/128 £/ ¢, H17"PDO FAIPDL A [Z] B 1) Zh 55 51 M, IR UL T 208 ZE L i BAF A AT EAR R E . & i1 iS5 %
N32GA5xx /] /' ZH F AT R L) FAIO 3 15 Rl i 1 B 25 74

8. LPFP80A/%/7/ 1, XFMCIJGER % FACDEm, L HFH AT .

9. Fail-safes& 5.5/ iR HIRIAMS , AANO_LIHGA T HTFr T EAFAERIN B AL MilT-FEI LA —E I, TR RA
HR.

P TG IS FR R S H I TADCL2_INX(X ZEva~9 8414~15 2 ] 1784 40) , ZeniX 1™ 5] I i LUEADCL_INX ZZADC2_INX . #1/%7: ADC12_IN9
FE XN G AT LU & 9ADCL_ING, 1 7] LA B 9ADC2._IN9.

[AFE, ZEHH9 T BIE B FR7E T P HIADC123_INX(x ZEn0~3 2410~13.2 /i /1) 35 40) ,  ZEniX 1~ 5) AT LUZADCL_INX Z(ADC2_INX Z(ADC3_INX .

FEFG T JPAO W9 TEEFHITIM2_CHL_ETR , o ] LU & Z T8 A TIM2_TIL 2 TIM2_ETR. /A2, PALS XM E MG L H )5
HIZFTIM2_CH1_ETR, AFH@HIZX.

A w0 poE

# 3-2 XFMCHI JHlE X

XFMC
B
NOR/SRAM/PSRAM [ NOR/PSRAM Mux NAND

PE2 A23 A23
PE3 A19 Al19
PE4 A20 A20
PE5 A21 A21
PE6 A22 A22
PFO A0

PF1 Al

PF2 A2

PF3 A3

PF4 A4
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Nation
ERRK

S

PF5 A5

PF12 A6

PF13 A7

PF14 A8

PF15 A9

PGO Al10

PG1 All

PE7 D4 DA4 D4

PES8 D5 DA5 D5

PE9 D6 DAG6 D6

PE10 D7 DA7 D7

PE11 D8 DAS8 D8

PE12 D9 DA9 D9

PE13 D10 DA10 D10
PE14/PB10 D11 DA11 D11
PE15/PB11 D12 DA12 D12

PD8 D13 DA13 D13

PD9 D14 DA14 D14

PD10 D15 DA15 D15
PD11/PC6 Al6 Al6 CLE
PD12/PC7 Al7 Al7 ALE

PD13 Al8 A18

PD14 DO DAO DO

PD15 D1 DA1 D1

PG2 Al2

PG3 Al3

PG4 Al4

PG5 Al5

PDO D2 DA2 D2

PD1 D3 DA3 D3

PD3 CLK CLK
PD4/PC9 NOE NOE NOE
PD5/PA10 NWE NWE NWE
PD6/PB8 NWAIT NWAIT NWAIT
PD7/PB9 NE1 NE1 NCE2
PG9/PB6 NE2 NE2 NCE3

PB7 NADV NADV

PEO NBLO NBLO

PE1 NBL1 NBL1
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EIREK

4 BRKH
4.1 Wi H=H

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

BRAERFAIVLEA, 724 7= 2 il it % 100% 1) 7 St 7E PR BT IR BE Ta=25 THITa=Tamax F AT (Tamax 51k
5E IR BE Y BB VL), BT de /N RIS R (B A AE SRR IO PR B 52 it F H R AT b A 30 2% A T 43 21 DRAIE

TERFASRAME N J7 (A o BB B 25 5 VPG BTSSRI/ B T 2R R BB, A rE =2k BT
MRt ELEEVPASEERS b, S N R B R A A USSP E BN = A5 IO bR e 23 A0 (P34
33155,

412 HEHE

BRAERRAI VLA, R & T Ta=25 CTRIVDp=3.3V(2V < Vpp < 3.3VHLEVE ). XL H T 31148 5
MARZ M.

413 BB L
BRARRE AN, ST LR T SR 2R
414 ARBE
T 2 5O 1 SR s T 4-Lef,
&l a1 5| i o

—X MCU

30pF —

415 S| ABE
B R E R R T 42

37/96

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
K 4-2 51N B

MCU

416 HEBEHFR

K 4-3 gt E

VBAT !J_\
L

S5 L
(32kHzYR 4%, RTCHY
B, JFRFTA)

1.8-3.6V

__________________

I
I
;FIE' 10 i
& /O i B !
(CPU, |1
| e |
| AR |
|
I :
4 x 100 nF + | :
1x 4.7 uF | !
R ———
—_—
- [LEILINT
10 nF (ADCs
+1pF v DACs)
; VssA —

o EEA 4. 7uF 2 A A% HEF Vs
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BRI
4.1.7 HBFREFENR

4-4 FLPH AR T %

IDD'VBAT

( ) VBAT

4.2 XN J/ AT EHE

INAEZHAF RO BT i Rl i <40 e KBUE(EFIR (R 4-1. R 4-2. R A3)h ey i, mRES FEETK
ANEHBARIR o 3K B R 45 Y BE AR 2 KB KT, AN RRAE L SR A T 88 F RO DI REVE R TE 1R S8 AF I AR
FER AL 6T 2 e A T SE k.

% 4-1 HERAE

Ziinc Ei:pa B/ME BRARHE By
Vop- Vss A1 3 A4t F A (B B Vopa T Vop) @ -0.3 4.0
Vin FESV R B 51 I L 3N F S @ Vss-0.3 55 \
FEFE SRR @ Vss-0.3 Voo +0.3
| AVpox | AN TR A 5 | B ) ) F R 2 - 50 .
| Vssx- Vss| ANFEHL G| 2 (R R 2 - 50
VEsp(HBM) ESD#f H i FEL R (A AR AEEAY) 2 WEK4.3.1177

1. PR HYE(Voo, Vooa) FHIL(Vss, Vssa) 51 AR 2 E 12 B SN SR VFVE I N IO (i R 48 L

2. hinenyZEXEASA] DU B IR BR(ILER 4-2), BIPRIEVINAEE S i RME . (R AR RIEVInA T i R AE, AT
TEAMBIRF ey AR i KME . HVineVinmaxi, B —NMERFENER; MVinsVssitt, B — AR FEENET.

® 4-2 R

ine) R BREO L XA
Ivo 1 Voo/Vooa HLTR 2R 1) 5 HLIAL(HE R FLR) @) TBD
lyss LV ssHIZR 1) 5 HL R (R H i) O TBD
o AR ORI 5| A0 L Fry i H VEE PRI 25
AR OFNH ) 5 A1 L Fr )it R 25 mA
NRST 5| JAIFIVEN FLA +5/0
linaing @@ - :
FoAds 51N B IR @ +/-5
Ylinueing®@ B VOFNE il 5| I _E S N R @ TBD
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ERRAK
1. FrERIHIE(Voo, Vooa)FIH(Vss, Vssa) 5! BIDAZaE & E BRI AT SO FTE B N At 240 1.

2. e XA T DU B AR, RIRAIEV IS R R E . R RERAIEVIN T iR KE,  HERAIETE SR 1
Iingeing AN Hd KB . 4Vin> Vool , B — A IERVENET; HVindVssh], H—A AN B,

3. RIENEAHBRSTISA UM . S5 H4.3.217,
4, HJUANVOH FEREEN BT, Y linoeny 5 N IE AyE N B S SO I RIS 5B 2 il 1Z45 RIEF7Ea%
441105 B3 Tingeiny B A 45

* 4-3 B

Tste A i S VT -40 ~ + 125 .
T BUCR G [ 125

4.3 THERHE

431 BRAIERHE

£ 4-4 R TAEEM

i) 2 %1 BR/ME BAE XA
fucLk P B AHBI £ T - 0 144
focLka N EBAPBLE & 458 - 0 36 MHz
[T N B APB2I B 454 - 0 72
Vob PRk LA HL R £ 1.8 36 \%
VDA REAAR 7> A WA 5 Voo WA R 1.8 3.6
Vat Ao TR - 1.8 3.6
- RS G ) BRI -40 105 c
SR TR I FER) -40 125
T o R IR 57 -40 125 e

1. EUUSE FAH R F U Voo M Vopa it A, 7E_E FURIIE F 42 AEBIIE], Voo MIVopa (8] £ fUVFA300mV (12 71 .
2. WRTABAL, RETAER Tomax, U o758 I PDEUE -
3. ERIKMIIFEFERAVRE T, RETREETImax, Tar] LIy R EX/ ML,

432 LEEMEBENNITESRY
TP B EOR KIS 4-45] B PR RE T IR
2% A5 FEHAE AR TAESME

ine) ¥ #MF R/ME = INI-A Bfr
Voo | FHid % 20 o0

tvop us/V
Voo R 80 o0

4.33 PHRE (R IRBHBER G
FRAG ISR AR 4-451H FRHRIE T AV oot R T IR .
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R A6 PRI AL ER R A R

5 S8 %M B/ME HAE BAE AL
PRS[2:0]=000 (_E.7+#%) 2.09 2.18 227 \Y
PRS[2:0]=000 ('~ F&¥Y) 2 2.08 2.16 \Y
PRS[2:0]=001 (_-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 (_-F+¥%) 2.28 2.38 2.48 \Y,
PRS[2:0]=010 ('K &%) 2.19 2.28 2.37 \Y
PRS[2:0]=011 (_ET¥1Y) 2.38 2.48 2.58 \Y;
ﬂéﬁ*EEéE/‘JEEEﬁ&IU%%E/‘J PRS[ZO]_O:I.]. (‘l;‘lpz}l
:0]= U 2.28 2.38 2.48 \Y;
HIF 2 (PWR_CTRL i
HIMSB J50) PRS[2:0]=100 (_L7H%) 2.47 2.58 2.69 \Y,
PRS[2:0]=100 (F F&¥) 2.37 2.48 2.59 \%
PRS[2:0]=101 (_ET¥1Y) 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 (_L7HY) 2.66 2.78 2.9 \Y,
PRS[2:0]=110 (T F&#%) 2.56 2.68 2.8 \Y,
PRS[2:0]=111 (L F+%) 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 (" F#¥H) 2 2.08 2.16 \Y
PRS[2:0]=001 (_EF+¥) 2.19 2.28 2.37 \Y
PRS[2:0]=001 (F F&¥) 2.09 2.18 2.27 \Y
PRS[2:0]=010 (_EF+¥1%) 2.28 2.38 2.48 \Y;
PRS[2:0]=010 (F F&i) 2.19 2.28 2.37 \Y;
PRS[2:0]=011 (_ETI¥%) 2.38 2.48 2.58 \Y;
ﬂéﬁﬁzﬂg EEE@{W%%E@ PRS[2:01=011 ‘F[g%‘ﬂ
:0]= &7 2.28 2.38 2.48 \Y;
T HEFEPWR, CTRLY il OLL (PEF)
MSB 1) PRS[2:0]=100 (_E- 1) 2.47 258 2.69 v
PRS[2:0]=100 ('~ F4#Y) 2.37 2.48 2.59 \Y
PRS[2:0]=101 (_LTH1) 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 (_EFHE) 2.66 2.78 2.9 \Y
PRS[2:0]=110 ('K F&¥Y) 2.56 2.68 2.8 \Y
PRS[2:0]=111 (_E7Hi) 2.76 2.88 3 \Y
PRS[2:0]=111 (T~ &) 2.66 2.78 2.9 \Y
VPVDhyst(z) PVDjB?% - 100 - mV
Veor VDD _E R/ TR - 1.64/1.62 - \
e}
TrstrEMPO®? A RFEEI [A] - 0.8 4 ms

1. AR EREME BT RIIE & R I BUE VeoreDR
2. HBGHRE, AEAFEPIER,
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|

Nation &

BRI
434 AENSERE

PRAGHISHCERSER 4-45 RS T Vool i HL T T IS H

® 47T NEMSRAE
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w5 S %AF B/ME WRIE BAE L:<¥ivA
v -40°C< Ta< +105°C 1.16 1.20 1.26 \Vj
REFINT Z:hR K o o
AR SRR -40C<Ta< +85C 1.16 1.20 1.24 \Y;
MEH NS R . o
Ts veefin® o, ADCHEREmt | P ES[2:01=001 (LTH) 5.1 17.1@ us

1o S ARRAE I [ R S L B o ) 22 IR A 5 21

2. HBCHRIE, AR .

435 HEBBRSGH

HTH A Z M S ER R A Tahr, RESHRR RO TR, PR V05| IR, 7™
PRI E . ARSI VORI B R . B AEAE % i Ar B DA AT AR 45

R AE IR 5, T 4-4,

A2 I P A B AT BT A F LT AR DI AR, AR AEPAT — B TR A AR,

EHMILIR
BRI
T IR AL T BT

fit %575 3| Dhrystone 2.1/CH5

PR BIVO 51 BI#R AL T AR, JFER | RSP B

BRARRE S

VppEXVss(TG 11 %K) »

DR AFAF-Ait 5% 7 Do) B ) 38 8 B8] FeL i B % (0~32MHZ I 0/ 2543 JE 3, 32~B4MMHZIN: g 14N 46425 J& 441,

64~96 MHzI 242545 5 3], 96~128MHzIN 34545 JE ], 128~144MHzI 44545 Ji 1) o

B2 WD EE A (7 IXANSEULAUTE W B BP0 R 2R 40 2 BT B o
MR AMERT s froka = faok/4s freikz = frok/2.

® A-BNIR 49 IS HL, RAKYEER 4-45H IR ETIRE T AVoo i HL o T A5

R 4-8 BATHET I EOCHRITTHAE, B A B AR A R IN A7 s 4T

RARED
ot % f
Fias] 25 v 353 HCLK A= 105C i:Nivs
) paaliz 32
S AT A A 72MHz 18
| BATHLT L 36MHz 11 A
bo H T 144MHz 15.8
ST A 72MHz 9.7
36MHz 6.7
1. HZESVHMEEH, AEAFEPINER.
2. HNEEEN8MHz, Hifucik>8MHzI & HIPLL.
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EREIK
* 4-9 BEARKE T SR BEREFE, 21T EFlashEBiRAM H1
BRED

as1=" s f, \
#E B Ak HCLK A= 105C BAr

T T Laamn 21

HP A ’ He

M 72MHz 155
| REEARGASE 20T G fE 36MHz 10 A

°p HLA o, % 144MHz 9.2

HNERINAT@, T
e 72MHz 6.6
36MHz 5.1

1. HEEIHEEL, 4770 LLVoomax Al Bl fucuxkmax s BEAME A 4644 o
2. AN ON8MHZ, HfucLk>8MHzI 5 FIPLL.
R 4-10 (EHURAFHUE U il S 2R R0 55 K FE RV A6
L RY(EW BN E L

i) 2% F Vbp/Veat Ta=
=3.3V 105°C
PR T, R R
. WETRCHR 7 28 Fl = I R 2 A T 300 T.B.D
FEALBERO 1 e i oty s 1)
(STOPO) F —
() (L 7 L7 W2 A TR SRR S, (RN &
TH PN EBRCHR 5 Al e IR 3 4 b 150 T.B.D

TRUPRE (A MSLE 1 14)

A2 | SRR TR, RTCIZ(F, R-
(STOP2) FHJ| SRAMIREH:, B NOIRSIRE:, 10 TB.D
loo BERIHITE | MBI TR A

{EG 1 HORCAR T B A 5 14 nA
T RIRES 3 TB.D
gﬂﬁﬁa (P HRCIR G 28 A TP SRS
v T | AT KR 2.9 -
Wi | (G P ERCHR S SR | 1A TBD
KT oRPPIRA, AR R %45 MIRTC 2.7 @
BT R A
B X
| (VBAT) | fRifE % 2 MIRTCALTHF IR 45 ) T.B.Df
N T 2

1. WRERAETA=25C A2,
2. HZGEWHER, AL P,

JAY IR R

MCU4L T ik A+ T -

B A OL R T A, FFERE S — AN ER S HF E—VopEiVss(TL 11 #%) -
B AN T ORHIIRAS, BRARRRI LA .

W AR A D 10 I T 3 8 3 facL AR AT 3R (0~32MHZIN S0/ 4% 3, 32~64AMHzINt 1AM F 441,
64~96 MHz 245545 il H,  96~128MHz 35545 il ],  128~144MHzE a4~ 4545 i ) o

W BRIVl iR SR TR 4-4.
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ERRK
B RTINS (R EASHLGHEREN S FG LM iikE). MBI feea=

fhoLk/4s froike = fhowk/2, fapccik = froikal4 o

F 4-11 BATHECTI S B RV FE, B AL ERACHD AN N B Flash 1 i2 47

FAIE

& 3 f : - - A

5 5 *f et WRFASEO | xmpEg | T
144MHz 30.3 14.2

AR G 72MHz 17 8.1 mA
TR 36MHz 9.3 5.3
oo Hoftsigs | BT T RE P TIRC 128MHz 30 127
i d(HSI), ] 225 72

AHBFU LR 72MHz mA

1. BAYERTETA=25C. Voo=3.3VH NG|,

2. HABLES K ADCE R AN 10.8mA L ILTEAE. ER AT, X #r iR A 7E TR ADC(B EADC_CTRL2 #F
1535 ONAL) Iy 4 2 18

3. AMNEEAETASMHZ, Hfuck>8MHziY JE FIPLL.

R 4-12 FEEARAE U I SR B AE, Kl AL A A BB FlashEiRAM A2 4T

SR O

% f - N N A

" 25 o & ERFEARO | xmpEsg | T
144MHz 25.3 8

AR R @) 72MHz 13.9 5.3 mA
| BB 36MHz 8 36
o° kR | IEAT T ik N EIRC 128MHz 242 61
U aa(HSI), (L] 139 35

AHBHUH L 72MHz mA
P 36MHz 7.2 2.2

1. SRERTETA=25C. Vop=3.3VHHllRAE .

2. BB B ADCESG MASM0.8mMAHRHFE . EN I, X5 Hin R A EJF 5 ADC( EADC_CTRL2 #F
1728 IONAT) I 74 2 38 i

3. AR N8MHZ,  Hfuck>8MHzI 5 FIPLL.

43.6 H\EPEthiRISE

R B ARG IR = A B Rl SM 8 A 7
NRAG W RESECR ] A SR AN BRI, AR AR SR AR 440551

K 4-13 FEEANET I Bl

#e Z¥ % /M WA BE L:<K (VA
fHse_ext FH P AR s b A R @ 4 8 32 MHz
Vhsen OSC_INF N 5| 5 H 1 HE 0.7Vop - Vbp
ViiseL OSC_INGfI A 31 BT H 1 J Vss : 0.3Voo v
:ﬁﬁ:ﬁg OSC_INF EALHII 1110 16 - - ns
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ERRAK
:“”SE’ OSC_IN_F- 7}k B Fg s i) 20
f(HSE)
Cin(HsE) OSC_IN# N HLO 5 pF
DuCymsey | =5kt 45 55 %
IL OSC_IN# I HLIi Vss<VINSVDD + HA
K B SRR VR = A R A1 e
R RS RO A A — MR SN BRI A, ABTIR AL B R A R 4-4 AT
F 414 AR AN R
5 SH %4 B/ME HEME BAE LA
fLsk ext AT AN B A A (O 0 32.768 1000 KHz
Visen OSC32_INFii A 5l ey L~ e 0.7Vop - Voo v
VLSEL OSC32_IN§§})\§IH£”{E€EEEFEEE VSS - 0.3VDD
tw(LSE) N N D
e OSC32__IN & B AL g i i) 450 i
S
trsetise) OSC32_IN_EF+5 T B 1y [ O - - 50
DuCys) i 30 - 70 %
I OSC32_IN% A FL it Vss<VIN<VDD y - + HA
1. WEHRIUE, AEA= RN,
4-5 AR i B A2 A A
A
VHSEH
90%
10%
VHSEL ) S— -
t
tr(HSE) > = »—<tf(HsE) | > LW(HSE) - tW(HSE)
«——THSE—»
|
f L
SR HSE_ext 0SC_IN
JuUure = N32G45x
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BERREAK
4-6 AR BRI 22 T e B
A
VLSEH —
90%
10%
VISEL — -
t
Ur(LSE) > —etfLse) T TIW(LSE) > tw(LSE)
T | SE—>
fLSE ext 'L
IR b Y —"" 1 0sC32_IN
JuuL = N32G45x

A5 P — A A P B T R AR AR ) R A R I

e TR AN RN Bk (HSE) T LA — 1> 4~32MHz ) i 1A/ B B IR A 44 R AIR 57 4™ A o AR v ey 1455 B A
BT R P A SR SN T AR, B SR SRS RIS IR o RN, RS AN G R A 2
ST e SR IL ARG A 0 5, DAk N R R EORTE S AR E IR TR . A7 R IR AS I P S J (R .
B ML), BN AAR) T (X SRR S AR S A2 BT I8 U T IR R)

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

/e e 21 A4 BAME | B | BXME L:=X 174
foscin PR A AR 4 8 32 MHz
Re S 5 L BE - 160 - kQ
Cu FEE VS 7 8 2 0 I ) i i
CL® TR AT BEAL(Rs) (&) Rs =30Q 20 pF

Vop=3.3V, Vin=V
i2 HSE 3% z) H i/ o SOpFﬁljﬁliN * - 13 1.6 mA
Om RG2S Ja ) - 10 - mA/N
tsu(Hse)® J& Bl ] VoA FE [ - 3 5 ms

1o IEIREFHIRRES B B A/ R RS IS R 45
2. HZEIHER, AL PN,

3. XFCLMCle, VRN N M8 vH (H (B ) SpF~25pF Z IR B LA 4, JFbIEAT & 2R 10
WEGEIR S . B CLMCLAAMIFIZH. HAHIERE R LCLMCLA T H &4 H A I ZH. fEEFCLAICL
i, PCBAIMCU 5| R 2R 5T 1% 5 FE A A (RT LARH IS 3 3 51 B PCBAR 1) FE 28 4% 10pF A i) o

4. HIXBARHIREFFHME, AEWS AT DLy S e MR AT T A8 HTI B A2 (0 e S DR, SRR 7 A A vtk A O BB 2% 1F
WAL TAM . E5E, WIRMCUR N IR SRR AR, Bt & ZHE RN S HE 82

5. tsumse)ie /A SIS A], S AERAFAEBEHSEJT 4R, B 219 2R E II8MHZIRZ IX BN ] o IX AN KB A AL — AR AR di (A 1
Pt LIERATE], B AE D R A I R A R T AR EUR

46 /96

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
BERREAK

4-7 15 FI8MHz 5 1 fity #1784 )37 F

LT AR
TR &
vk _IELI_ _ 1? il 0SC_IN E fuse
B 2%
T :BMHZiE'f#&% Re Eﬁ

0SC_OouT

Ce Rexr®

N32G45x

1. Rext#UE H SRR R E . AEES5ZE 65 RS,

155 F — > B AR M B VS R AR T2 AR IR A B o

fICIE M 2 (LSE) i) LA FH — 1~ 32.768KHz 1) s 140/ P e VIR A4 LRI IR 2 2 72 2 o AR R T4 Hh 0SB A2
TR 4165 H AR SRnesfF, @SR A RS RIS R . AR, BRI A
WA ZBUR AT B AE TR 7 2 1 5| B, DAUs/IN A HA 2R AN R Bl (1) A8 € IS 8] o A 50 iR VIR AR IR VR A S B (i 26
AL FEESE), WEAENEAERT R (X BLEE R fAAOE R i B8 U TC IR A R)

VLR X TCuMICL2, B/ 7 i A HIpF~15pF Z [H T 27 H 758, HRE 77 5 2R [ i AR 2 1R 7 o 1
HCUPC LA G HIFZE . e IEHIE R 7 LACLAIC o 9 4 1T 2H 245 HE 7 B 25 119 Z 4L

TEHEZCLH F 115 : CL=Cul xCra/ (Ci+Cpo) + Cstray» ﬂ’?bcstray/\% 51 I 3 25 AP CB k2P CB #H 1Y
HBE, CHIHZYE T T2pF ETpF.2 i

ek N T CLMCL B R E(15pF), SR WU 78k A CL<TpF I PRAs, ASRefd FH i s &
N12.5pFHIEIRAS -

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

+ 4-16 LSEHR a3 F5 1 (fLse=32.768kHZz) ™

M W poe

S WA L7 TE R ATE & Bk -
B HL A /R H 1 5 IR % 4% (WIMSIV-TIN32.768kHz), 1] AL Ak LR FE . PEA 15 & S Al v
tsuLse) 2 A BN E], S NERPFAERELSETT A6 &, B 255 372 72 19 32. 768K HZ IR 73X BUN TA] o IX M EERAE — ARl &

PRIERAs B AR, e nT REDR] Sl A I 7 R A R T AR AL K

47196

e ZH % B/ME HRE BKAE L:=F(vA
Re St FEL R 5 MQ
Cu ISR A7 2 X R PR )

CL® R I RS Rs :30KQ~65KQ 15 oF
VDD=3.3V,
12 LSEIR ) HLi CL1=CL2=14pF - 03 - HA
Rs =30KQ
Om PR35 45 15 3 5 - - HA/V
tsuse)@ Ja B[] Voo &2 g 1 2 S
HEEA TR H, DA L.

B AR EFR 2 7 Nations Technologies Inc.

AT AURSHIEXEREKIOSEREAKRE
+86-755-86309900 {4 E: +86-755-86169100
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K 4-8 11 F132.768KH Sk [t s B 7

LT AR
HITER A
- IELl_ — 1 oscin E fuse
J_ T | ) s
| | 32.768 kHz % R |
T | SHE R 23y
| T‘ | s Faihl
!_ | _; J
Y 0SC_ouT

N32G45x

437 RNEBEEhRAGHE
2 T4 H FR R 2 M o P R I R AL R 7S A 2 4-A10 2RI R A 5

www.nationstech.com

EE A #B(HSRCIR % 2%
R A4-17 HSHRZ 2R 1EO@
o 5 &M RAME | SR | Bk | HA
frsi EES VDD=3.3V, Ta=25C, K5 7.92 8 8.08 MHz
gg& 3V, Ta=-40~105°C, s ] - %
ACChs HS IR 15 58 ) JhL ggaw,nzawwt, 5 ) 99 %
VDD=3. 3V, Ta=0~70C, iRLi¥ -1.3 - 2 %
tsugsy) HSIR % 2% J8 Bl [a] 1 i 3 us
Iop(Hst HSIHR 2% DA 40 100 HA
1. Vob=3.3V, Ta=-40~105C, KR4I o
2. HRIHMRIE, AL,
fiR3E I BB (LSIRCHR % 2%
#® 4-18 LSHRY; #s4eik®
i) 28 %A RAME WAUE | BRE | B
25°C f&ifE, VDD =3.3V 38 40 42 KHz
fLSI(2) | frtisiex \T/ADE:) _:41(f\1/0;§éev, 30 40 60 KHz
tsuwsy @ | LSRG #5 5 BT [l - 30 80 us
looesn @ | LSIHR % #5 ThFE - 0.2 - pA
1. Vop=3.3V, Ta=-40~105C, BRAE4FHIUEH,
2. HZREIEANEL, A4 PR,
3. HBHE, AREEFE R,
MR T AR e R ) I ]
R A-1951 H BRI R] 2 £ —DNBMHZHHSI RCHR T i F e B8 i B 15 280 o PSR e AF 0 P 0 P e Y44 =24 11
(AR 2T «
B (FPLEAA L R RCHR Y %

o REIRASI: IR R N IR A IS o O B e
48196
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JITA IS T A A P A R B AN f L R T 53R 4-41) 26 AF DI A5 3

R 4-19 fIRTAEAR 2 0 i A 1]
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ikl sl HRUE L:¥A
twusLEeP W PN R R 480 ns
MR oM B (8 R 2% b T3 471 0) 20
1)
bwusTopo AR RO B (8 15 2% IR Dh FEAE 0) 22
twustor2) AR 205 i 40 us
twustosy” A ATUASE 2 i 100
1. PR [A] R A Ne BE SERTT 46 B P R P — K e 2
438 PLL#H
RIS EGR A HARRER R R GR 44 KRN EA55).
# 4-20 PLLAS
Ht ‘
it 25 e | someE | mamo | P
; PLLA# AR 4 8.0 32 MHz
P PLL# B 5 25t 40 50 60 %
foLL_out PLLAE S H I B 32 - 144 MHz
tLock PLL Ready 187R15 5% i [A] - 150 us
Jitter Rms cycle-to-cycle jitter @144MHz - 5 ) pS
Ipll Operating Current of PLL @144MHz VCO - - 700 UA
frequency.
1. HZEAEEEE, AEAFIER,
2. VEREHIEM PSR E, TAREPLLA B B AL 15 foL_outhh T LVFTERIA
439 FLASHIZfkBSfM
BRAEREDMUEEE, AT RIS ERAET A = -40~105°C 132,
K 4-21 NG ReIE
e S5 %4 B/AMED | BABEO | RREO | R
tprog 320 AR [H] Ta=-40~105C - 112 - us
teraSE ﬁ(ZK?iﬂk)}%%‘tHj— I\ETJ Ta=-40~105C - 2 20 ms
twe P HERRI [A] Ta=-40~105C; - - 100 ms
AR, fack=144MHz, 24M%% i i 3.42
A, Vop=3.3V ’ mA
I, fuck=144MHz, ) ) 6.5
IDD /T%EEEE?ﬁ VDD:3.3V ' mA
BB, frok=144MHz, ) ) 45
Vpp=3.3V ) mA
AR MZHL, Vop=3.3~3.6V - - 0.035
Vprog G P FEL T 18 3.0 3.6 v
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1 W8 RIE, AR PR,

R 422 NAFAHAE AR A3 i AN ECE DR A7 S0 IR
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5 B4 %M B/MEW E::¥iv
TA = -40~105C(E 45 N7);
Flash% & 256KB 10
Nenp A ESUH)  [TA = 40-105CURENT): T
Flash7¥ 2 ~512KB, H H J5256KBI1) 17t 25 (8] 100
treT B PRAF IR Ta=85THf 10 3

1 WAL, AL PN,

2. TEARIRYY R NEEVE E kT
4.3.10 XFMC% 4

m RPBIUNR P

49FE K 41285 T BB MR, £ 4-235EF 4-2645 1 T AN B, X BRI P45 BB N ik
XFMCHC & 155

Hiuhik 73 57 7] (AddressSetup Time) = 0
Hiu b1k 4545 B 1] (AddressHold Time) = 1
B 2 57 I ] (DataSetup Time) = 1

>
>
>

K 4-9 REAF 225 K SRAM/PSRAM/NORIL # 1 k 7

HFMC NE

HFMC_NOE

XFMC_NWE

HFMC_A[23:0]

HFMC NBL[10]

EFMC_D[130]

XFMC_NADyY

- " ol
il Lo (ME >
— 777
.l"‘-_t\-'rmn_-' NE} '—‘:: Tw(NOEY :::—"'Itm_mnp
; X .
| | |
| | |
|
2 RN
—Pikﬂ—hmjm Emﬁm**h—ki
77X o X777
_-‘: :“—tu;BL_m{) tupr, HDIII:P-‘—:FI'Jl
| IN [
: | : —"'1I b taypn v7m
| |4— t m:llh_HDIj—H"‘_F’: tyTun, FOE)
: : b Turs, 1E] ! |
. |
L < T 7777
X 3
e
\ /

1. HEF#2/B. CHID. fERL, AEFHXFMC_NADV.
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® 4-23 Fb RS E I SRAM/PSRAM/NORBL #E1E I 70
s 28 w/ME mAME ¥ A
twNE) XFMC_NEIK ] 5Thek — 1.5 5THeLk + 2 ns
t/(NOE_NE) XFMC_NEX{% ZXFMC_NOEA 2 2.6 ns
tw(noE) XFMC_NOEf&KHT [a] 5THek — 1.5 5THeik + 1.5 ns
th(NE_NOE) XFMC_NOE® & XFMC_NE & £ Rfi 8] -1.5 - ns
tya nE) XFMC_NEX{EZEXFMC_AH X4 - 0 ns
th(a_NOE) XFMC_NOE & 2 Ji itk R Fr T (] -1 - ns
tyBLNE) XFMC_NEX{XZXFMC_BLA % - 0 ns
theL_NOE) XFMC_NOE 2 J5 IIXFMC_BL RIS 1] 0 A ns
tsu(Data_NE) B = XFMC_NEXS F 37 1 ] 2THeLk + 25 - ns
tsu(Data_NOE) BiE ZEXFMC_NOEX it & 57 i [/] 2Thek + 25 - ns
th(Data_NOE) XFMC_NOE & 2 J& M LR+ I 1) 0 - ns
th(Data_NE) XFMC_NEX(&1 2 J5 [ 23 PRI ) 0 - ns
ty(NADV_NE) XFMC_NEX{k ZXFMC_NADV1 - 5 ns
tw(nADY) XFMC_NADV/& ] [&] - Thek + 1.5 ns
1.  Vop_i0=33V, CL=15pF

HIZEE TR, AL

4-10 FHAERZE FHSRAM/PSRAM/NORE #:1E I

[t tW(NE) :I
| |
XFMC_NEx _ _ _ N\ I‘ZZZZZ7
I
| | !
XFMC_NOE iiij)l i \R;;;::
I |
:<—tV(NWE7NE y > :: twwEy——> > e
| /
XFMC_NWE | |
! |
t
—>: r—tv(A,Na h(A,NWE>|<—>:
XFMC_A[23:0] Skt ; X// //
|1 T |
—»| |e—tp g theL NwE) |< > i
|
|
|
| |
|
| | th(pata_NOE)
- ;l thpata NWE) I
I tyData NE) ) - Il
| |
| |
XFMC_D[15:0] ' < B X / // //
_>! :<—tv(NADv_NE) | '
< twnADVY >
| |
XFMC_NADV® \ /
HET#EA2/B. CHID. A1, AMEHXFMC_NADV.
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ERRAK
% 4-24 5L AREBLE FFISRAM/PSRAM/NOR S # 4 iif Fr (0@

s Z2H w/ME = I NI Bpr
tw(ng) XFMC_NE{KI 7] 3THek —1 3THeLk + 2 ns
ty(NWE_NE) XFMC_NEXf&ZXFMC_NWE(& Thewk — 0.5 Thewk + 1.5 ns
twnwe) XFMC_NWEAKHT 8] Therk — 0.5 Thek + 1.5 ns
th(Ne_NWE) XFMC_NWE = 2 XFMC_NE i {- FE i 7] Thelk - ns
fang) XFMC_NEX(£ ZXFMC_A% %t - 9 ns
thia_nwE) XFMC_NWE & 2 J& (1 il AR I 1) Thcik - ns
tyeL_NE) XFMC_NEX{KZXFMC_BLA R - 0 ns
theL_NwE) XFMC_NWE =2 Ji BFJIXFMC_BL R #FH] [iH] Thek — 0.5 < ns
ty(Data_NE) XFMC_NEX{K & ¥ H R - Thelkt 7 ns
th(pata NWE) XFMC_NWE 5 2 J& F 28 PR ] TheLk ns
ty(NADV NE) XFMC_NEXfX Z=XFMC_NADV(I% - 5.5 ns
twnaDY) XFMC_NADVAILIH [8] - Thek + 1.5 ns

Vob_io =3.3V, CL=15pF
HEE TP L, A IR

Kl 4-11 545525 FIPSRAM/NOR /R IR

|
XFMC_NE KSSS\\I l//7,7,71227
| R >l
- tv(NOE_NE) =:: twNOE) -t th(NE_NOE)
)
XFMC_NOE I |
I | I
| I I
XFMC_NWE !
I I I
—P-Hd— tya_np tha_NoE) H
X L
I
|1 | | |
—> -t np theL Nog :<—|L|
|
XFMC_NBL[L:0] m NBL I M//
|
(I I ! _:!_‘<_th(Data_NE)
Il (i tsu(Data_NEJ =
b ng ht tsu(Data NOE) > ! - »| th(pata NOE)

I
XFMC_AD[15:0] —:—( Hadik H Hgm X// / /

1
—> - tunADV_NE) _>'_'<_th(AD7NAD\/)

< tw(.\IADV)_>:

I
XFMC_NADV \1 /

*® 4-25 F5RLE HIPSRAM/NOREEAE ] 7 0@

Ciine) M B/ME BXE L A4

twne) XFMC_NE{[KIH 7] TTHelk — 2 TTHek + 2 ns
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BRI
ty(NoE_NE) XFMC_NEXflkZXFMC_NOEfK 3Thek — 0.5 3THek + 1.5 ns
tw(noE) XFMC_NOEfIGH] [&] 4Thok — 1 4THeLk + 2 ns
th(ne_noE) XFMC_NOE 5 ZXFMC_NE & {R 5 7] -1 - ns
tya NE) XFMC_NEX{KZXFMC_AH - 0 ns
tynapv ng) | XFMC_NEX{K ZXFMC_NADV1E 3 5 ns
tw(naDY) XFMC_NADVAHT ] THerk — 1.5 THewk + 1.5 ns
th(AD_NADV) XFMC_NADV 2 J5 XFMC_AD(Hhik) 7 2 7 35 [1] Thelk - ns
thea_NOE) XFMC_NOE & 2 J& bt frR{R I ] TheLk -2 - ns
theL_NOE) XFMC_NOE &2 J& IIXFMC_BL R 8] 0 . ns
tu(BL_NE) XFMC_NEx{& %= XFMC_BLA 3% - 0 ns
tsu(Data_NE) HHfE 22 XFMC_NEX =3 [ 2 S I 1] 2THelk + 24 - ns
tsu(ata_NOE) H i 2 XFMC_NOEX = (122 37 i 1] 2Thewk + 25 B ns
th(pata_NE) XFMC_NEX{= 2 Ji& FIEE ORFF I (8] 0 - ns
th(pata_NOE) XFMC_NOE 1.2 J& FIAE SRR 8] 0 - ns
1. Vbob_io=3.3V, CL=15pF
2. HZEEVHETRH, AEA PRI,
Kl 4-12 530 54 5 FIPSRAM/NORS # 1 i T
e " ol
= LW(NE) Ll
I I
XFMC_NEx \| |/
| |
XFMC_NOE iiij)l \liitztt
:<_tV(NWE7NE) =:: tw(NWE)—>:<_>: thve_NwE)
XFMC_NWE | '
- | \ /r
Thh i NWE) gt
[ I
| I
C_A[23:16
|l I |
—> et ThE L NWE) |
I } I
XFMC_NBL{10] m NBL ! X/// /
|
I I
I I
—>:—:<—tv(A7NE) —b:—:-d— ty(Data NADV) . P , :th(Data_NWE)
XFMC_AD[15:0] —:—( b : l e )'(// //
_.._|<_ tynabv_NE _>:_|<_ thap_NaDV)
:<_tw(.\IADV)_>|
XFMC_NADV \ /
R 4-26 50 RLE H IIPSRAM/NOR S #:1E ] FrO@
S M B/ME BAE - XA
twng) XFMC_NE1I 7] 5ThHeLk — 1 5THeLk + 2 ns
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tyuwe_Ne) XFMC_NEX{ % XFMC_NWE(E 2Thoik Thok + 1 s
twNnwE) XFMC_NWEAIG Y [i] 2THek — 1 2THelk + 2 ns
tane nwe) | XFMC_NWE; % XFMC_NE i {45 1] Tre 1 e
ty(a NE) XFMC_NEXfLZEXFMC_AR 2 - 7 ns
ty(NADV_NE) XFMC_NEXf&ZXFMC_NADV(IX 3 5 ns
twnaDY) XFMC_NADV{&HY [d] Thok—1 Theik+ 1 ns
thap_NADV) XFMC_NADV & 2 Ja XFMC_AD (M)A R AR5 i ] ThoLk— 3 ns
thea_NwE) XFMC_NWE 1.2 J ¥ itk RIS 1] ATHeLk ns
tweL_NE) XFMC_NEX{& = XFMC_BLA 2 - 16 ns
thEL_Nwe) XFMC_NWE & J& [FIXFMC_BLERKFIF [H] Thetk — 1.5 ns
ty(pata_NADV) XFMC_NADV 5 & 204 AR 47 B[] - Thelk + 1.5 ns
th(Data_NWE) XFMC_NWE & 2 Ja BB PR [a] Thelk—5 ns

1. Vbob_i0=3.3V, CL=15pF
2. HEZRGIHNEL, DEAT PN,
B FBEEAE P

K 4-13% K 4-1658 7~ T R EIE, £ 4-2783%K 430254 TN I F. XX LSR 2%E  R
XFMCHC & 1531

>  BurstAccessMode = XFMC_BurstAccessMode_Enable, {4 2 &A% fkbi =X
> MemoryType = XFMC_MemoryType_CRAM, {2855 HCRAM

>  WriteBurst = XFMC_WriteBurst_Enable, f#ifg 2 &k 5/

> CLKDivision=1, (1M7fifi#s i #A=2/NHCLKJE #1)(7: CLKDivision;&XFMC_BANKL_TRXZ f7-#%

FICLKDIVAL, 2 WIN32G45x R 518 F P T

> i HNORINAFHS, DatalLatency =1; f#H/PSRAMIT, DatalLatency =0
(7%: DataLatency/&XFMC_BANK1_TRxZ 7 #% H [IDATAHLDAL, 2 MN32G45x 2 41 v FH P F

)
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| |

| |
twclk) e ol
WCLK) | e

|

|
|
|
|
s |

J/ N

XFMC_CLK 4

| | |

| L

| BUSTURNEO
| |

|

I
| | DATLAT=1 | | | |
' ! CECHE 1745) | | I I, TacLkH-NEXH)
| tacikL-ngxy | : : : |
XFMC_NEXx | | | | | | |
I " } " " .
boceLkLnapv ta(cLKL-NADVH) | | | I
XFMC_NADV . ; ; ; ; ;
tacLkL-av)! : : : :td(CLKH-AIV) '\—
XFMC_A[23:16] ' ' : : : W
g N : | | | | |
(FRBfL bkl 2) i |X | | | |
I I I
La(cLKL-NOEL) : : :
XFMC_NOE |

|
T
| I
| + +
| I Th(cLKH-ADV) I
tacLKL-ADIVY | |

— |
tsuaDv-cLKH) : ! !

je—>

|
[
|
T
[
|
[
[
[
[
| t |

| SU(AD|V-CLKH)

tacLkL-ADV)

th(CLK:H-ADV)
|

XFMC_AD[150] ———  susifiso)

s
—IH
[}

i&%ﬁl |

TITTITTTT]

|
|
|
|
|
|
|
|
| |
| |
| |
| | |
! I
|
I |
| | tsu(NWAITV CLKH) | th
| )

»l

(CLKH-NWA:ITV)
|

g

V)

et
e E—

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

L[ 777777

/

/

S A%M%UA%UL%%@&;&%ﬁ@

»l

>
|
|
I
|
|
|
|

sevc i LLITTTTTITTTTITTTN

< oy
-

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

. .
LuNwAITV-CLKH) * tycLir-nwAITv)

\L L

£ 4-27 [FH 25 FINOR/PSRAMEL I (M@

s 2% BoME | Bk A
oLk XFMC_CLK & 11 27.7 - ns
ta(CLKL-NEXL) XFMC_CLK{EZEXFMC_NEX{K(x=0...2) - 5 ns
td(CLKH-NEXH) XFMC_CLKEZXFMC_NEX& (x=0...2) 05 i ns
ta(cLKL-NADVL) XFMC_CLK{&ZXFMC_NADV - 45 ns
ta(cLKL-NADVH) XFMC_CLK{EZEXFMC_NADV 05 - ns
tyeLKLAY) XFMC_CLKII % XFMC_AX# 3(x = 16...25) - 0 ns
ta(cLKH-AIV) XFMC_CLKE ZXFMC_AXT#(x = 16...25) 0 - ns
td(cLKL-NOEL) XFMC_CLK{KZXFMC_NOEfK - 45 ns
td(CLKH-NOEH) XFMC_CLKE ZXFMC_NOE® 05 ns
tacLkL-ADV) XFMC_CLK{&ZEXFMC_AD[15:0]1F5 % - 10 ns
tacLKL-ADIV) XFMC_CLK{&ZEXFMC_AD[15:0]7c%% 15 . ns
tsu(ADV-CLKH) XFMC_CLK 2 #ii XFMC_AD[15:0]45 % %4 55 - ns
th(cLKH-ADV) XFMC_CLK = Z J§ XFMC_AD[15:0]F & 15 - ns
tsu(NWAITV-CLKH) XFMC_CLKE Z BiXFMC_NWAITH %% 6.5 - ns
th(CLKH-NWAITV) XFMC_CLKE Z JEXFMC_NWAITH L 1 . ns
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4-14 [F)20 R E HPSRAME I ¥

XFMC_CLK / h
|

XFMC_NEx

ta(cLxL-NADVL U tacike
XFMC_NADV ﬂ
tacLkL-av) |

XFMC_A[23:16]
(a8 Hu bl 2%)

|
|
|
|
|
|
|
ta(CLKL-NWEL)
XFMC_NWE 1 |
1

XFMC_AD[15:0]

G AT ////,‘//////,//////////i l

I
(WAITCFG=Ob,WAITPOL+0IB) '

| |
twcwk) '4—»{4—» twicLk)

| DATLAT:l_
I Bl 354:6)
| taccLkL-N EIIXL)
I I
I

ADVH)

Addr[23:16

|
Itd(CLKL-ADI P
—

tacLKL-Dat

|
|
|
|
|
|
t
|
|
|
T
|
I
|
|
|
|
|
T
|
|
|

tacLkL-ADv)

t4(cLKL-Data) ! !

— HEAEY15:0]

7 N

a1

<
|
|
|
I
|
|
|
|
|
|
|
|

|
fsuNWAITV-CLKH)

I
td(CLk{L»r\EH’)Ej;:—
!

th(CLKH-NWAITV)

|
t I
XFMC_NBL ! ! "\
| | : T
* 4-28 A0 R E HPSRAME I f50@

Zhine) 28 BR/ME BAMHE BAr
twicLk) XFMC_CLKJH# 21.7 - ns
ta(cLKL-NEXL) XFMC_CLK{EEXFMC_NEx{&(x =0...2) - 5 ns
td(CLKH-NEXH) XFMC_CLKE £XFMC_NEX#H(x =0...2) 05 _ ns
) XFMC_CLK§ % XFMC_NADV/ - A5 s
ta(cLKL-NADVH) XFMC_CLK{&ZXFMC_NADVH 05 R ns
tacLkL-Av) XFMC_CLK{EZEXFMC_AxH %(x = 16...25) - 0 ns
tacLKH-AV) XFMC_CLK & Z=XFMC_AXTE#(x = 16...25) 0 - hs
ta(cLKL-NWEL) XFMC_CLK{&ZXFMC_NWETK - 6 ns
td(CLKH-NWEH) XFMC_CLKF 2 XFMC_NWE 5 0 - ns
tacLKL-ADV) XFMC_CLK{KkZXFMC_AD[15:01F % - 10 ns
tacLkL-ADIv) XFMC_CLK1kZXFMC_AD[15:0] 753 15 - hs
ba(cLKL-Data) XFMC_CLKI{I 2 J5XFMC_AD[15:0] 5 %k - 6 ns
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BRI
tsu(NWAITV»CLKH) XFMC_CLK%Z%XFMC_NWAIT%&& 65 - ns
th(CLKH-NWAITV) XFMC_CLK 2 Jd XFMC_NWAITH %% 1 - ns
td(CLKL-NBLH) XFMC_CLKT&EEXFMC_NBL% 15 - ns
1. Vbopb_i0=3.3V, CL=15pF
2. HZEAVHEEE, AEAFER TR,
Kl 4-15 [F2PHE S48 FINOR/PSRAMILI [
| : | | | | |
| | | | L
USTURNFO
bl PUSTURY
| | | |
XFMC_CLK |
| | DATLAT=1 | | | |
: : (Bl R 4) : : : I, tacLkH-NEXH)
La(cLkL-NgxL) | | | | |
XFMC_NEx | | | | | | |
| + + + + + ¥
baeLkLnapvy t4(CLKL-NADVH) | | | I
XFMC_NADV : : : : :
tacLkL-av) ! : : : :td(CLKH-AIV) '\—
el ———— ]/
2447 k2% ! : | | | | |
| | | | | | |
: : I ta(cLrL-NoEL) : : :td(CLKH-NOEi-I)
XFMC_NOE I I I I I I I
| | | + + + ¥
| | | | | | |
: : : su(Dv-cLKH) :th(CLKH-DV) : : :
| | | : | | |
: : : : tsu(IZ:V-CLKH) : th(CLk:H-DV)
XFMC_DI[15:0] ! | ! ] : — !
163 Heli 2 ; ; ; s N/SATINE 2 KUY TTTTT 1]
| : | tsu(NWAITV CLKH) | th(CLKH-NWAIIT\/) | |
| | — | | I
| | | Il | | |
4 | | 4 | |
e LITTTTTITITITIIN N\ 27777
| | | | e » | |
(VVAITCFG=1b,WAITPOL+qB) : : tSU(N\{VA'TV'C LKH) :th(CLKH NWAaTV) :
1 1 1 | 1 1 1
| | | | |
e ZZZTTIITIITITITIIN & \UZIZI7T
(WAITCFG=0b,WAITPOL+0B) ' ' e l l
su(NWAITV-CLKH) th(CLKH-NWAITV) .
® 4-29 [P AR E FINOR/PSRAM L FF M@

S S| B/ME BAE Hhr
twicLk) XFMC_CLKJE# 27.7 - ns
td(CLKL-NExL) XFMC_CLKTEEQXFMC_NEX'TE&(X =0...2) - 5 ns
td(CLKH-NEXH) XFMC_CLK%EXFMC_NEX%(X =0.. 2) -05 - ns
tacLKL-NADVL) XFMC_CLK{£ZXFMC_NADV1& - 45 ns
td(CLKL-NADVH) XFMC_CLK{EZXFMC_NADVH -0.5 - ns
td(CLKL-AV) XFMC_CLKTEEQXFMC_AX%‘%Z(X =0.. 25) - 0 ns
td(CLKH-AIV) XFMC_CLK%EXFMC_AX%;&(X =0.. 25) 0 - ns
td(CLKL-NOEL) XFMC_CLK{LEEXFMC_NOE’“& - 45 ns
ta(CLKH-NOEH) XFMC_CLKE Z£XFMC_NOEH -0.5 - ns
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XFMC_DI[15:0]
164 £ 5 2%

1 |
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BEREIR
tsuv-CLKH) XFMC_CLK 2 #iXFMC_D[15:0]f5 &£k 55 - ns
th(CLKH»DV) XFMC_CLK%ZEXFMC_D[150]ﬁ&&;&ﬁ 1 - ns
tu(NWAITV-CLKH) XFMC_CLK = Z HIXFMC_NWAITH 3 6.5 - ns
th(CLKH-NWAITV) XFMC_CLK 2 J XFMC_NWAITH 3% 1 - ns
1. Vbop_i0o=3.3V, CL=15pF
2. HZEAEVHEEH, AEAFER .
4-16 [A2PAEE L E FIPSRAM S I
I I I I I [ I
I I I I I - I
tw(cLk) Le >la »l twcLk) ' | BUSTURN=Q '
I I I I I [ I .
I I I | I o | s
XFMC_CLK . \_,/_\_/_\_/_\,\_/_\__
i . | | I I
I I(iﬁ&l%)%ﬁi%) : : : : |
XFMC_NEx i td(CLKL-NquL) i | | td(CLKH-NETH) | 7——‘—:
tacLkL-naDVY | o v : ! ! ! :
XFMC_NADV . | ; ; € TN
tacLkL-av) | : : : : td(CLKr:I-AIV) I\:—
XFMC_A[23:0] f f f Y .W
(4fr HbhE2R) M_Z% ! ! { ! L
I I I I I o I
I I I I I I
ta(cLkL-NwEL) | | | ta(cLkH-NWEH
| I I I I [ I
XFMC_NWE I I I I I o I
T T T T T |
I I I [ I
| | —>—- | | | |
: : ta(cLKL-Dath) tacir-Da) | : : :
I I Lo |
I I T
t t |
I I
I I
I I
I |

XFMC_NWAIT

(WAITCFG=0b,WAITPOL +(B)

////!///////////:////&:

tsu(NWAITV-CLKH)

th(CLKH-NWAITV)

T

|

|

: |
td(CLIfL-N BLH),

| |

1

|

|
XFMC_NBL l
| |
% 4-30 [FBARELE FIPSRAME Iif J7 0@

e ¥ B/ME B Hhr
twicLk) XFMC_CLKJ&H # 27.7 - ns
tacLKL-NEXL) XFMC_CLKf&ZXFMC_NEX{f&(x =0...2) - 5 ns
td(CLKH-NExXH) XFMC_CLKE £XFMC_NExF (x=0...2) .05 ; ns
tacLKL-NADVL) XFMC_CLK{£ZXFMC_NADV1& - 45 ns
td(CLKL-NADVH) XFMC_CLK{XZXFMC_NADVH 05 R ns
tacLkL-Av) XFMC_CLKfXZEXFMC_AXH R(x = 0...25) - 0 ns
tacLkH-AV) XFMC_CLKE £XFMC_AXTER(x=0...25) 0 - ns
ta(cLKL-NWEL) XFMC_CLK{&ZXFMC_NWEf& , 6 ns
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BEREAK
td(CLKH-NWEH) XFMC_CLKE ZXFMC_NWES 0 ns
la(cLKL-Data) XFMC_CLKI{& 2 5 XFMC_D[15:0] A %% - 6 ns
tsu(NWAITV-CLKH) XFMC_CLKE Z BIXFMC_NWAITH 3% 65 hs
th(cLKH-NWAITV) XFMC_CLKE Z JEXFMC_NWAITH %% 1 ns
ta(CLKL-NBLH) XFMC_CLK{&ZEXFMC_NBL5 15 ns

1. Vbob_i0=3.3V, CL=15pF
2. HMGZETHESH, AEL K.
B NANDIZHI S TE I Fr

K 4172 K 4208578 T FREBRIEIE, R 4-314 1 7NN 7o IX SRS A 45 R 2 #2 [ IBXFMCIE B

(CEIp

COM.XFMC_SetupTime = 0x01; (#£: XFMC_CMEMTMXISET, x=2...4)
COM.XFMC_WaitSetupTime = 0x03; (E: XFMC_CMEMTMxHIWAIT, x=2...4)
COM.XFMC_HoldSetupTime = 0x02; (3%:: XFMC_CMEMTMx/{JHOLD, x=2...4)
COM.XFMC_HiZSetupTime = 0x01; (£: XFMC_CMEMTMXMIHIZ, x=2...4)
ATT.XFMC_SetupTime = 0x01; (J¥: XFMC_ATTMEMTMxXHISET, x=2...4)
ATT.XFMC_WaitSetupTime = 0x03; (3%: XFMC_ ATTMEMTMXxIWAIT, x=2...4)
ATT.XFMC_HoldSetupTime =0x02; (7E: XFMC_ATTMEMTMXxJHOLD, x=2...4)
ATT.XFMC_HiZSetupTime = 0x01; (7%: XFMC_ATTMEMTMx/IHIZ, x=2...4)
Bank =XFMC_Bank_NAND;

MemoryDataWidth = XFMC_MemoryDataWidth_16b; (JF:: 77 2$ %k %5 FF=1617)
ECC = XFMC_ECC_Enable; (: {#fEECCitH)

ECCPageSize = XFMC_ECCPageSize_512Bytes; (3£: ECCH k/N=5127¢1)
TCLRSetupTime = 0; (#%: XFMC_CTRL x[{JCRDLY)

TARSetupTime = 0; (3: XFMC_CTRL xf{JARDLY)

YV V. .V ¥V V V V VYV V V V V V VY

e 2T L EAAEEE(XFMC_CMEMTMx. XFMC_ATTMEMTMX) 1388, 7 L2 WIN32G45x & 415

SpES
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K] 4-17 NAND# il 28 SRV E i

fiRH

XFMC_NCEXx

ALE(XFMC_AL17)

CLE(XFMC_A16)

XFMC_NWE J

Y ¥

taALE-NOE) | th(NOE-ALE)

XFMC_NOE(NRE) /

XFMC_D[15:0]

I | I
tsyp-NoE) M+ t(\oED)
I I

1647 HHE 2k

T T ———

K 4-18 NANDTZ 1| #% B #/E

EERE

XFMC_NCEx

ALE(XFMC_A17)
CLE(XFMC_A16)

l——— tyaLeNwE) th(NWE-ALE)

XFMC_NWE J

\ /

XFMC_NOE(NRE) J

XFMC_DI[15:0]

tynwe-D) e—! :4_'fh(NWE-D)_>|
|

1640 Hdf £

)7

N
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ERRAK
Kl 4-19 NANDz il &5 7538 A7 it 72 8] () B B AR %
G
XFMC_NCEXx

ALE(XFMC_A17)
CLE(XFMC_A16)

>< -

XFMC_NWE J

th(NOE-ALE)

- N
-} -

[
4 )
lw(NOE) o
[

XFMC_NOE

J/ \ /

I | I
tsuD-NoE) F—P+— {,\oE-D)
I I

XFMC_D[15:0] / T T
161728 LTI W D——
4-20 NAND il 25 7538 I 17 fift 2 [8] 15 AR
KT
XFMC_NCEx
|
ALE(XFMC_A17) )'( X
CLE(XFMC_A16) | |
: : I th(\wE-ALE) I
lyaLenwE) - > twnwey >l >
I I '
|
|
|
XFMC_NWE J \I\ /
|
: |
| |
|
' [
XFMC_NOE J ! | |
| t———t pNWE ™ |
tynwE-D) |<_>: r_th(NWE»D)_>|
XFMC_DI[15:0] I |
16 Kt ¢ —
K 4-31 NAND [N A7 32 5 J 31 R i P k4
ie) 2 R/ME RKE Hhr
tao-nwe)@ XFMC_NWE 2 1 &XFMC_D[15:0] % A %% 5Thelk + 12 - ns
twnos)®@ XFMC_NOEAKI ] 4Tk — 1.5 4Thek + 1.5 ns
tsu(p-NoE)@ XFMC_NOEZ 1l &£ XFMC_D[15:0] ¥ A % 25 - ns
thinoe-D)@ XFMC_NOE® 2 Ji Z£XFMC_D[15:0] ¥ & & 7 - ns
twinwe)® XFMC_NWEKIH 7] 4Thok — 1 4Thok +1 ns
tunwe-0)@ XFMC_NWE/KZEXFMC_D[15:0]%#x 6 %% - 0 ns
thuwe-0)@ XFMC_NWET % XFMC_D[15:0] 442 F 3% Thek + 4 - ns
taaLe-nwe)® XFMC_NWELZ BT ZXFMC_ALER R - 3Thok + 1.5 ns
thnwe-ALE)® XFMC_NWE S & XFMC_ALEL#K 3THeik + 4.5 ns
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ERRAK
taaLe-nog)® XFMC_NOEfZ B Z=XFMC_ALEH % 3ThoLk + 2 ns
thvoe-aLE)® XFMC_NOE®E EXFMC_ALETE#% 3Thelk + 4.5 - ns

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

4.3.11 &3 B AE(BRSBRMY)

HETF=AAREEMARESD, LU), A A4 fE 7%, b A 3EA7 58 B R DLk 58 e i i = B 7 T )
PEfE.

B H /8L (ESD)

5 R T (— A TE B kP AR i TR B — A4 J5 — A B i ik ) Bt 21 BT A 4 S T A 5 1B L, BE R RN
LA S B EAKGH x (n+L) S ). XA 4 IESD22-A114/C101 kR HE .

#* 4-32 ESD#4a %t KAE

i) ZH 1 KB | BAMEO Bpr
‘ . Ta=+25 T,
Vesopew | IR (A RBUR) FF4rIESD22-A114 2 4000
v
‘ N Ta=+25 T,
Vesocow | IR IR (R i B ) FIESD22-C101 I 1000

1 HGAIPRE L, AEE IR,
oy

NV RBERE, T EAE6 MR BT 24 HANM ER S AR BN
ARG, AR MR B

B ERARAL FEARTECE OS] EEAN AR .

AR S EIAIJESDT8ASE K FL B AR Bl

# 4-33 H AU

=) S8 %15 byl
LU eI EN Ta=+105 T, FF&IESD 78A KA

4.3.12 1/O¥w A%

I PR\ R
BRAFRE B, N RIS HR LR 4406 IES 2. JrA B1/O% I #2 3 CMOSHITTL .

% 4-34 1/OF AP

i) B A R/ME RAE Ffr

Vop=3.3V Vss 0.8

Vi LN IR S ENE Vop=2.5V Vss 0.7
Vop=1.8V Vss 0.3*Vop Vv
Vop=3.3V 2 Vop

Vin N e R R Vop=2.5V 1.7 Vop
Vop=1.8V 0.7*Vbp Vop
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BRI
Vpp=3.3V 200
Vhys R R 2% F R IR O Vpp=2.5V 200 - mvV
Vpp=1.8V 0.1*Vpp@ -
| PN Voo=aximum 1 1 A
kg HIZA O S AL Vpap=0 B{ Vpap=Vpp® H
Reu 59 LR SRR ViN= ViH 30 90 kQ
Rrp 9 N hi 2R @ Vin=ViL 30 90 kQ
Cio 110 5| B He 25 - - pF
Tt o R 2T e B RRR T L R o HZR S IR, AEEAE TR,
£/5100mV.,
KAE.

W SAEAAAR 51 A S ) BRI, MR EIR AT R T i

L H R B B A BT N — AN AT SR PMOS/NMOS S .

. Vrao&TRI0% I FI N\ L

T 1O A ACMOSHITTLI AR (A AR &), eI SRR T 280K FICMOS T2 S TTLS 4L

5 IR Bh ELIR

GPIOCH FH % N M Hi v 1) m] AW U slian Y 22 18 +-12mA L . 76 P SR A, /ORI Bl H A AR UIE SR ) F,

TANBEHIL4. 275 45 H I 4 e KAE 1A -

B A 1/O% M Vop F3REF EEIRAAT, 10 EMCUZEVop F3REUF i KIZ 4T B, AN BEEE 48 5 i KAE
i lvoo (£ 4-2).

B A 1/O% RS MV ss i H B IR A AT, i EMCUZEVss it H i K AT HLE,  ASRERR I 480 i
KAEE vss(FR 4-2).

R

BRI, 2 4-35%1 S HOR 1 PR B2 IR B ANV fit L LR AR & 4-4M %S S]. BTA IO
Uit 1 #& HAECMOSHITTLHY .

o > w N

F 4-35 FrH R

s S8 %A R/ME BOKME LA
Vop=3.3V, lon=2mA/4AmA/8mA/12mA Vss 0.4
Vor® fo R AT Vop=2.5V, loH= 2MmA/4mA/8mA/12mA Vss 0.4
Vop=1.8V, lon=2mA/4AmA/8mA/12mA Vss 0.2*Vpp
Vop=3.3V,; lon=-2mA/-AmA/-8mA/-12mA 2.4 Vob v
Von® fiy HH 7 T Vop=2.5V, lon=-2mA/-4mA/-8mA/-12mA 2 Vbp
Vop=1.8V, lon=-2mA/-4mA/-8mA/-12mA 0.8*Vbp Vob

1 IR B o UG £ MG 8 rh 8 HH ) 26 0 B KB, [FJ IR Lo i AP 1O REVRII 22 Al D) AN RE L Dvss o
2. A R HLR Lo I AR 5 AR AR 8 4 Y (KIS B K AUE AL, [N Do FR1 A AT (P 5 1/ N2 i ) AS RE L Tvop o
3. WMZEIEERH, AEA I

NS A TR
i N A TR B SCREUE 7 e 4-21F13K 4-3625 H .
BRAEREDLE, R 4-36%1H IS EOE M AR EE AL B ERF &R 441K 4 E15 2.
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R 4-36 FANf SRR R

PMODEVILOL | pr g ¥ S BME | Bk | s
Wt E
CL=5pF,Vpp=3.3V - 75
foaxgoyout | HAIAFD CL=5pF,Vop=2.5V - 50 MHz
CL=5pF,Vpp=1.8V - 30
00 CL=5pF,Vop=3.3V - 3.66
(2mA) thopu | RS CL=5pF Vop=2.5V - 4.72 ns
CL=5pF,Vbp=1.8V - 712
taoyin AL inputf::rlra:rgt(:)tfelzr’i;/t:?:sD ;Zlgg\\;avn? ZDE\:/O;r;elXerated ) . ns
CL=10pF,Vpp=3.3V - 90
fmaxqojout | F RANHR? CL=10pF,Vpp=2.5V - 60 MHz
CL=10pF Vpp=1.8V - 40
01 (4mA) CL=10pF,Vpp=3.3V S 35
taoyout i HE BB CL=10pF,Vop=2.5V - 45
CL=10pF,Vpp=1.8V - 6.74 ns
o | AR | o G ersico st L6V and 26V arederaed |~ | 12
CL=20pF Vpp=3.3V - 75
fmaxojout | I KAHE @) CL=20pF,Vbp=2.5V - 50 MHz
CL=20pF,Vpp=1.8V - 30
10 (8mA) CL=20pF,Vpp=3.3V - 3.42
taoyout i BB CL=20pF,Vop=2.5V - 473
CL=20pF,Vpp=1.8V - 6.53 ns
tojin Wi \IERS inputgrl;a_rggtzlzr}\s/ti[():sD z;tzlgg\\//avn(? ?.E\_/Oa.?elzj/erated ) 1.2
CL=30pF,Vpp=3.3V - 75
fmaxojout | FARAMHA CL=30pF,Vop=2.5V - 50 MHz
CL=30pF,Vpp=1.8V - 30
11 (12mA) CL=30pF,Vpp=3.3V - 3.34
taoyout i HH RE B CL=3pF,Vpp=2.5V - 4.26
CL=3pF,Vpp=1.8V - 6.34 ns
taoyin AL inputgli_a;ggt]celzr}\s/t:?:sD z;tzlgg\\//avn(? gg\;oéfelzile)rated ) 12

1. 1O I B AT LA i PMODEY[1:0] it B . 2 WIN32G45x £ 51 ] /7 T h A S GPIO 111 B 27 47 S A Ui W .
2. BKHEIERE 4-2195E Lo
3. HEIHEIE, AR,
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Signal C» Input
Input 3
<+—Delay
Output, 50%
VDD

Ny

4-21 i N AR E X

DVDD

e

VDD

DVDD

r

4.3.13 NRST5| B4t

Chip core

www.nationstech.com

Output /O

0,
& 50% (Input 50% VDD

DVDD

Dela
Qutput,

50% DVDD

» Signal

NRST 5| A IRBEHCMOS T. 2, Bi%EH: T —MARBIA M LR, Ry (0K 4-34) . BRIERE
U, R 4375 IS ER A AR SRS R SR 4-40 KN =15 3.
# 4-37 NRST 5| 51
5 ¥ % B/ME HAE >IN BT
ViLwrsny® NRST % N A& =P B Vpp=3.3V Vss - 0.8 v
Vinrsm)® NRST %\ & HF L Vpp=3.3V 2 - o
Vhys(NRST) NRST Jiti 2R3 fit & 2 HL R IR i - 200 - mV
Reu 59 B SERL AL @ Vin=ViH 20 40 50 kQ
VEnrs)® NRST %t N S ik o - - 100 ns
VnENrsT)® NRST % N A8 ik - 300 - - ns

1 HBHRIE, A4 R,
2. ERHEBHAET A EIER BRI IR AIPMOSSE . 1XMPMON/NMOSTH: 5% 1 HL BHAR 7N (2 1 10%)

4-22 FHINRST 5] BR3P

VDD
R

S fir i 25 "
_____ NRST® WA
: l l: 0 s [T >
|
I |

10.1uF
L of T

|
L1~ N32G45x

1 BAMZERN TR ke LR,
2. M RBRIENRSTS| IR AL REREAR TR 4-37Hh FI KB KV iLnrsn BA R, R IMIMCUANRERS B A
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4.3.14 TIMER 7451

R 4-385 IS Bl s ORILE
A b Nt 2 DURe 5 I H LU, S AAER . AN B, PWMER ) AR L TERS . 2 W284.3.12715,

% 4-38 TIMXO

N
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#s ZH %4 B/ME BAE AL
‘ o 1 trimMxcLk
tres(rivy FEIN 255 T ] frmcuks 144MHz | 6.95 ns
0 FrimxcLi/2 MHz
forr CHLAECHAI T 5 B 4715 i | o - M2
Restim TE W38 R 16 1
N o 1 65536 trimMxcLk
teounter | —HEFET PIREIRERIN, 16MLTHEER BRI T Rz | 0.00695 452 s
65536x65536 | trivxcLk
twax_count | SN T RERTTTAL frimxeLk= 144MHz 29.8 s

1. TIMxz2—MaEERA, RETIM1I-TIMS.

4.3.15 I2CE O
B AEAR BB, B 4-39F1H I B MU A8 FIBRBEE BT , fock SRR AV op L L E /5 B 3 4-4100 2 I B85

N32G4527= i i 12CH: A FF A A dEIRCEAS UM, EA I FRRHI: SDAFISCLA Z“E " HIRI 5, MECE N
Fiwfn e, 725 HEAVop 2 [8 FIPMOSE # < 41, (EHAISRIFLE .

PCE: RS T3R8 4-39, A X Nt ZHIhae 5| HI(SDARISCL) MR HIE, =

£ 4-39 12CHE H5

554.3.1275 .

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

1. HWTHRIE, AEAEF IR,
2. NIEFIFRERERI2CH B KR, frcki ik T2MHz, NIk BMRIER I 2CHI B KR, fecki b A KT-4MHz,
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4-23 12C I 2 AT LR TE AN & H g (1)
VDD VDD
@ )
47KQ g .
= 47K 000® N32G45x
1
1’Crigk Wi SDA
] scL
®)
100Q
BEE IR
DA 3 /
SDA
X | X X S et
tf(;;)"‘ —> % lspa) —a—{5y(spp) - \ 3 :\_
_lysoi) tthA)‘ i W - tw(sTA:sTO)
th:(STA) tuesckr) - > —Pt—<— fE1E %A
scL > : \ _____ \ sy ’
t_\<:/ t tsu(STO)
W(SCKL) } i (SCK)—»-! (= —>—a—T55ck) ~\/\ >
- l/fSCL > %9 ~clock
1% clock cycle

1. & SEE TCMOSHF: 0.3Vop#0.7Vop.
2. e BARAE B T I2CH D
3. EHPHHE T bR e A, WA EATHIL, EEgEIE,

4.3.16 SPI/12S¥ O 44

BRAEFFIIEET, R 4-40%| N EISPIZEAR 4-425 H 1PS S HUR A I BGIR L, froLix IR ANV oo it L LT
FraaR 4-41 26 HNEATE].

A I N 2 I ThAE S BI(SPIfINSS. SCLK. MOSI. MISO, I2SfJWS. CLK. SD)fIE:I:Ns, 2 W
4.3.127%i.

# 4-40 SPILFFE®

"5 ¥ A RME | RAE |
fscik FH - 36
SPIR 4 45 % — MHz
teserk) TeRS MR - 36
trscLiticscLr) SPIR g b FH-F0F B It [A] gk % C=30pF - 6 ns
DuCy(SCK) SPIME NI B 15 2% b SPIMAR 30 70
tsunssy @ NSS# 37 [71] MAR ook ns
thnss)® NSS R $5: ] N5 2tpcik ns
twscLkr® . N o
twscky® SCLK i AMIR i ] LA trcLk - 2 trcLk + 2 ns
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ERRAK
F _
tsugu® RN SR T ’ 4 ~
tsu(sn® PN 4 -
tovn® F 5 -
HOE SN PR RN T s
th(sn® M 4 .
tas0) D@ AR H U 7] ) MARE, freik = 20MHz 0 3teoLk ns
tdis(so)(l)(3) %[jﬁﬁﬁﬂjgﬂiﬁjlﬂ y\*ﬁfﬁ 2 10 ns
tuso® KU i A7 2 1) MBS (i B 2 JF) ) 15 s
tumoy® HOAE i A AR TR FRR(ERRIA 2 fE) , 8 s
thso)® MAR (BRI ) 4 3
HHE i L DR AR IN 1) - S ns
1 FRA (R ) 1 -
thovo)™®
# 4-41 SPI2HEED
e SH %M BME | BAE i
fSCLK I*ﬁﬁ - 18
D }fﬁ; % — MHz
1tysck) SPIRS BRI MR - 18
tiscLiotiseLr) SPIHFEh EFHRI R BRI | g% C = 30pF - 8 ns
DUCy(SCK) | SPLAHIAIN Bl i 5 L SPIME 30 70 %
tsuss) @ NSSZE 7 [A] MR Atoc _ e
tnss)™ NSS{-HE I 1] A Htocik ] ns
tu @ B ‘ -
twizt};:)ﬂ) SCLKE AMKHIT 17 ERE S trcLk - 2 trcLk + 2 ns
. SPI2 5 -
taa® TR SPI3 6 ]
HedE i N SL ] — ns
tan® kst >
SPI3 6 -
® FAEK 4 -
b A (A5 ] N
th(SI)(l) AR 3 -
tas0)D®@ B4 U o) s MBS, frcLk = 20MHz 0 3treLk ns
taissoy DO Hote i 4 LB 7] AR 2 10 ns
SPI2 - 16
tuso)® MARA (AL Z)R) p— ”
HAE i A AT ] o ; N
tumoy® FRA(ERRILEZ)E) 13 - o
thsoy® MARA (AL )R) 2 .
it i OR RIS [A] - PR ns
thvioy ™ FRA(EREILIEZ)A) 0 .

1 HGEWAERAE, AEE PN,
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BRI
2. BUMERIRISh BN ], B ORAE R R IER RS B0 B B o [R]
3. e/ IMEERIR K RS RSN E], B R AE R R R £k B T BEAS K  TE
Kl 4-24 SPIN 7 — ML AICPHA=0
NSSHi A\ . /) ./E
L tunss) 1y te(scLk) ! ’’ \ thiss) ¥
e — P! T s ————
CLKPHA=0 l ¥ ! : . | :
CLKPOL=0 : /i twseuen | : ! ! !
' 1l twseky ! ' " '
! Taamnl ! ¥ !
CLKPHA=0 | ! ¥ l | |
CLKPOL=1 e . ! : »
1 as0) :: ! tyso) ! thiso) " Tsag | lais(so)
> ¥ > e o D¢
]
MISOfi Gmt X i/ X St R —
|
tsy(s) | :
) ! : /
A ' ' A =R AN | A\ A /{ A =, AN
MOSIiA ]ZZZZZZZZZX N >< N 36-1 X AR >WZZZZZZ
' ‘ thesi) R i
[}

NSS#Hi A\ \

| < x 77 !
I tsynss) 1% | 'i ! i
CLKPHA=1 | y . : :
CLKPOL=0 : . i tuscLkry )} | | | | [
T | T
! ! twscky) | ' ! ! ¥ !
| l‘—ﬂ ] | | 1 ]
CLKPHA=1 ! ¥ \ \ 'y T
CLKPOL=1 » [ ! ! /) tsowo |
1 Tys0). h ] It 11 tyscuky | dIs(S0)
—> 1 o Y LSS e
| ! | 1 |
! HE] { /7 !
wsositn ———— X wfbwmt X Chwean X widas —
[}
tusy 1) the

/
77
6111 X R G

i

1.

W& A BEE T CMOSHLF: 0.3Vop10.7Vop.
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BRI
4-26 SPIRf Pl — F O
NSS#iA //

[}
CLKPHA=0 ' ! ]
CLKPOL=0 |
| ! ,
i ! !
CLKPHA=0 \ | i
CLKPOL=1 ' : ! ,
[} : \ :
! i | !
| ! ! .
CLKPHA=1 . ! :
CLKPOL=0 : | .
[}
| | :
CLKPHA=1 : . | —
CLKPOL=1 : \ 1:r( )
W(SCLKH) : \ : f(SCLK)
> i re—

]
1 /
T
MISOfi A ]ZZZZZZZZZZZX it X Aamerst X s W
——» :
thowy | / |
A A SRy AN : | /% e 29 : | A = a
MOSI%i H Ll BT AN W E6~167 ) LTPNEE (2 VA
! Y L
tvmo) thimo)
1. & AR ETCMOSH: 0.3VopH0.7Vop.
F 4-42 12SFHED
75 e 21 A4 B/ME BAE L:=F VA
DuCy(SCK) 12S M F B4l 5 2 12S AR 30 70 %
fork PR (K 16bit, & 5i48kHzZ) 1.522 1.525
2SI} f 451 % " MHz
ek A 0 6.5
ticik) 12 b T e b ] fi# %% : CL =50pF - 8
-\, - 1252 55 -
tyws) @ WS R [a] FHER
12S3 75 -
thows)® WSTREFI (5] FHE -1 -
o - 1252 6 -
tsuews) © WS 7 K (] AR
12S3 75 -
N " 1252 2 -
thaws)® WS TR R [A] A
12S3 3 - ns
twekr® 3125 .
CLK = R B ] TR, frok = 16MHz, H#i48kHz
tweky® 345 .
. 1252 4.5 -
tsuso_mr ) i 12S3 55 -
B N SLIN ) 1252 45 -
; a MR
Su(SD_SR) 1S3 55 -
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ERRBA
ER e 2 ]
1)
triso R VD | s v 0 g
thisp_sr) V@ MFEAR 3 ]
1252 - 16
b e | SO ot 6] IR I B (M REIT 2 JF)
V(SD_ST) 53 _ ”
N . NN 1252 3 .
b o | B SRR ] IR S (RIS 2 JF) .
h(SD_ST) 53 . :
tusp @@ | B AR TE] E RS (E R 2 JF) ) 8
oy | B R R B (AT 2 JR) 4 B

1 R BEUAIEER G I H, ALEA P il
2. KW TFfeck. B, 1R feclk=8MHz, | TecLk=1/fecLk=125ns.
4-27 12 S AR 15 B (A )@
y oo
CLKPOL=0 : I

1
CLKPOL=1 —\—/—\\—/—\\—M

1
1
twsciks) 1 twgsciky)

' d i i thows)
WSHi A \:\ E E i t , // i o
tsu(WS) :4_’: i | V(SDFST) :4—’: s
! | / |
SO >< el X b v >< /yesnti >< L
Lsu(sp_sr)! th(sp_sR)
—e—» /
SDHE X BB X BRI >< /Boigesintr >< BRI AT

1.
2.

W& 5 W E T CMOSHLF: 0.3VopA10.7Vop.
B — 1 AR AE N . TR — A1 Z AT A XA S ARAL (1) A I 1R
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K] 4-28 12SF A 20 e B (AR P s @

CLKPOL=0

| tescLk) | trscLk) trscLk)
h ] h

1
1
i

CLKPOL=1 —\—/—\—/—W
! 1
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1 Lugws) | tuscLkn) i tuscLky) 1 i i thows)
. : | v | : ' <
WSHiA N i : ;o
! i ifg(so n:m ) 77 ' th(sr:n,sn
SDR % X mmmen® X wmmy X Tk X i
tsusp_sr) thisp_MmR)
] | /
SD#zl >< BRI >< B >< Ay st >< R A
1. & ABE TCMOSHLF: 0.3VopH10.7Vop.
2. AT AT ARSI R IE M . TR — AN 2RI XA SRR AL 1 R 0
4.3.17 QSPI%4
# 4-43 QSPITESDRAR R T 145
=) ZH B/ME BAE BAfr
few QSPII i - 36 MHz
1hck)
tw(CKkH) .. \ tck)/2-2 tcky/2 ns
SCKEIKH
tw(ckL) FfRE ] tcry/2 tck)/2+2 ns
tsan) A N AL ] 55 - ns
than N E R R RN (8] 45 - ns
tviouT) i B R A S ] - 6.5 ns
thiouT) i HH B ORI ] -1 - ns
4-29 QSPITESDRAE T T KRS 7
1t ol L tck) ;: I‘ tw (k) ‘: , l s ‘CK)l
Lo X f | h ro
I | [ [ I I
/| I\ |
Clock I | | | | | S
I | tv (oum I Ith(OUT)l | | | | | ad
| | A! | : 1 1 |\
Data output | Do X | D1 X D2 SS
\I | : —/
! ! Its(IN)I th vy I
| |
D i / |
ata Input \ DO | D1 D2 S—
o i
I |
I |
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BRI
#* 4-44 QSPIZEDDREET N 451
5 B &/ME BAME BApL
fex QSPIH} 4 4% - 36 MHz
1/xcky
tw(CKH) . \ tcky/2-2 tery/2 ns
SCK 5] E
tw(ckL) FTRFT T t(cK)/2 tcky/2+2 ns
tsf(iny; Esr(iny A N B S S I ] 55 - ns
theany;thr(ing N B ORI ] 5.5 - ns
tvioun);twrouny | A1 HS R A R () - 135 ns
thiouTy;throumy | A1 HS R ORI (] 5 - ns
K| 4-30 QSPIZEDDRIE R, T I 7
It ol :: tiew) #: y tw (ckr ?L booky Lo
Lo | | I I ) i rol
1/ | [ | I\ |
Clock I I | I I I I S
| | | 1% fOUT)| Itnr (oum | | tor ouml tht ouT) | | |
I A = ( [ «—N | b
| |
Data output Q Do: :X D1 |X D2 X D3 X D4 J_X D5 \/ SS
I I 1 ! T
! | ! | €70 | tht o) | : : I o any :tm(w)|
) A\
Data input < DO X : D1 : X : D2 X D3 XT 04: x D5 FS_
T ! T b — |
| I | Foor |
[ | | [
I I I I [

4.3.18 SD/SDIOEMEO 54

BARdR i i, % 4-4551 H S EUR A AR | focLio R AN Vop it L HLUE ST & 38 4-410 44 &5 3,
B ot N 2 ThRE S| II(D[7:0]. CMD. CK)R4FMEVESS, 2 0L554.3.127,
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ERRAK
Kl 4-31 SDIOT; # B 3,
m
fT&k
twckH) SW(CKL )
CK /
v —7 _ <top
D,CMD
(4 H)
tisu=1 tin
D,CMD
(HIN)
Kl 4-32 SDER MR R
ck —
D,CMD
()
% 4-45 SDIMMCH2 L5
i) S8 1 B/ME BAE LA
fop AL R IR B A % CL < 30pF 0 48 MHz
tweky | ISEHRESTE], fPP =16 MHz CL <30pF 32
tweewry | I ETERE], Clock low time CL < 30pF 30 s
tr IR e b i) 7] CL < 30pF - 6
tr Nz N L CL < 30pF - 6
CMD. DHIN(BIRCK)
tisu LPNSE VAT R )] CL < 30pF 2 s
tin BN ARSI 1) CL < 30pF 2
EMMCRISDEEERCMD. D HI(ZHRCK)
tov i HH A 28 1] CL < 30pF - 14 s
ton i HH PR AF B TR] CL < 30pF 25
FESDERIMERCMD. DHitH (2B CK)
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BRI
tovp AT RCER AR [R) CL < 30pF - 9 s
tonp i AR BR A (8] CL < 30pF 2
1. ZJLSDIO_CLKCR, SDI4ffzlarfies, HICKEH .
4.3.19 USB4 &
USB(4#)#: [ 2L idi USB-IFAGE «
% 4-46 USBJA i 1]
w5 2 BAE B
tstarTup® USBIS & 7% )8 2 (1] 1 us
1. HEHRE, AREA .
X 4-47 USBEL T 1
Zine) S % g | Bxm® | B
PN
Vb USBH#E{EH K@ 3.0® 3.6 \%
Vo ZEo N REBEE I(USBDP, USBDM) 0.2
Vem® ZE o SR 1,4 VDITE 0.8 25 Y,
Vse® Lty FER S 11 1.3 2.0
iy P
VoL A K T 1.5kQIIRLEEZE3.6VE) - 0.3 v
VoH A T 15kQIIRLEEFE Vss® 2.8 3.6
1. A R R A LB & 2k it
2. NTHUSB2.04# A MVEFE, USBHAERE N3.0~3.6VHL .
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L ]:i c 0.13 — 0.18
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