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ERRAK

N32G457xC/XE BAEF M

N32G457 &FSEA 32 bit ARM Cortex-MAF W%, BE TAEEH144MHz, ZRIFSZEFDSPIES, &
FR%3iA5512KB Flash, 144KB SRAM, 4x12bit5Msps ADC, 4xOPAMP, 7xCOMP, 2x1Msps 12bit DAC,
F£REZHUS)ART. 12C. SPI. QSPI. USB. CANiEfEH:H, 1xSDIO¥:H, 1x10/100MELAKMEA, %
FEBL (DVP) 0, WEFBEREMANES 2

Reghrik

® Wi CPU
— 32 ARM Cortex-M4 HNtZ%+ FPU, 5 R IefRiLTE 4, SCRF DSP 4841 MPU
— NE 8KB #E% Cache Z24%, SCHF Flash NI ITTHATREF 0 554y
— B X4 144MHz, 180DMIPS

o nEFER

— ik 512KByte Fr N Flash, SCRpINEAEfE 2 M7 o> KB B R B ORYY, SCRPEAF ECC #4810
FIRBESRHEL, 10 SFHHE R R

— 144KByte ' SRAM (7 16KByte Retention RAM) , Retention RAM 37 K5 fif {1 47 (12 56
® 4k

— HSE: 4MHz~32MHz M i 1

— LSE: 32.768KHz #h B 3% & 4

— HSI: Nk RC OSC 8MHz

— LSI: W#HBKIE RC OSC 40KHz

— WESHEPLL
—  SCER BRI b, TIECE RGN, HSE. HSI B PLL 54k
o K

—  SF B R RSN G R AL
— XFHRIMELL, WHELA
e EfEEDO

—  7ANU(S)ART #:10, f 21k 4.5 Mbps, ' 3/~ USART #:10 (30H7 107816, IrDA,
LIN) , 44> UART £

— 3ASSPIE:M, HE A 36 MHz, o 2 M3CRE 12S

— 1/ QSPI#20, Kk 144 Mbps

— AN ICHEN, HEEL 1 MHz, MRS, MU T SR bk 5
— 1/~ USB2.0 Full Speed Device £ M

— 2/ CAN 2.0A/B A4

— 1/~ SDIO £z, 3¥F SD/SDIO/MMC #%

— 1/ Ethernet MAC #11, 3Z#F 10M/100M LK M

— 1/~DVP (Digital Video Port) 4%
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o EiEREEAEEN
— 4/ 12bit 5Msps =iE ADC, A E Ay 12/10/8/6bit i3, 6bit B N RAER A 9OMsps, £k 40
A B A N B, SRR AR

—  AANHBIBISHIONEE, WE B 32 £ AT g R 2 HOK

— ZETAEEESIER, WE 64 T LR

— 2/ 12bit DAC, KFEZ 1Msps

— SRR NN S R

— TSR O R 1.8~3.6V AT HLUE T4
BRSERE 97 MR E A ThREHI GP10s, KZ3¥ GPIO 3 # 5V T k.
2 MRE DMA #5588, M 88 S0 8 iliE, BIEIRHhAE & B A R AT A
RTC SERFI Y, SIFESEER, MM, RPERE, SR AN PR
BB THHER

— 2 /> 16bit FEPUERTI S, SCRAAR. i B PWM far i DL RS i N SF ThRE, B
FE IR 6.9ns. BEANENS 48 4 DNMALAIETE, Horb 3 MEIE SR 6 B AN PWM fai

— A4 16bit B ER TS, BASERSA 4 DIRSLIEE,  SCRF N R A ELEPWM B /K
i

— 2/ 16bit HAlE B AR
— 1x 24bit SysTick
— 1Ix 7hit HHET1H(WWDG)
— 1x 12bit LA T 14 IWDG)
o ZmEHI
— 7% SWDNTAG #E£L % 1
— ¥#¥ UART. USB Bootloader
o ek
—  WNEEMEEREE N S
— % ¥F AES. DES. SHA. SM1. SM3. SM4. SM7. MDS5 ik
—  Flash 77 =
— ZHPAXEH (MMU)
— TRNG EBEHLECR A %%
— CRC16/32
— XRERYP (WRP) , ZFR{RY (RDP) 4% (LO/L1/L2)
—  XFFRAEED), BIFINE TR, ZAeEH
— RPN BRI, B
® 96 £z UID X 128 fif UCID
o TRk
— TLAEfEVEHE: 1.8V~3.6V

2 B AR AZ 1375 PR /2 =] Nations Technologies Inc.
Huhik: RIITT P X B L X SR 109 5 H REARKE
HiE: +86-755-86309900 {5 E.: +86-755-86169100
fE4t: info@nationstech.com Hi%w: 518057



NQtion v:« www.nationstech.com

ERRAK

—  LAEREEVEH: -40°C~105°C

— ESD: #KV (HBM %) |, 1KV (CDM F4Y)
o IR

— LQFP64(10mm x 10mm)

— LQFP80(12mm x 12mm)

— LQFP100(24mm x 14mm)

— LQFP128(14mm x 14mm)
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ERREA
H3x

(T 171 OO 6
L R B ettt st n sttt s e 7
p % - {11171 OO 8
2.1 ABFEBREPIAZ <ottt ettt e ettt 8
22 AFERE oottt bttt e ettt s e 8
221 HRA TR TETEME BE oottt sttt ettt ettt 9
2.2.2 HRATRSRAM ...ttt s et 9
2.2.3 BEMANEIUFBIEFIZEINVIC) oottt 10
2.3 AR T A I BR(EXT ) ettt bbb 10
DA TFEH ZRGE oottt n ettt 10
2.5 JEBIHETR oottt ettt ettt 11
2.6 BEELTTZE oottt ettt 11
2 = TP 12
2.8 TTZRFREELE HETIZE oottt et e et en s 12
2.0 B R T B oottt ettt ettt ettt s ettt e et et et en et s et en et n et en e 12
I L R = = v 12
201 BLEEAFAE IS AEIUDMA) oottt 13
2,12 SEHFHF BT (RTC) vt bbbttt 13
B T e 1= OO O TP 13
2131 FEATEIFZE(TIMBHITIMT)..oocoooceeecee et 13
2.13.2 FEFH BT BR(TIMX) oottt 14
2.13.3 AR HE T BR(TIMLIFITIME).....ooiieiieieieieeee ettt 14
2134 RGEITFETEIT BE(SYSHCK) coovocviieeiceeee ettt sttt sttt 15
2135 BT THITERTBEWDG) ..ottt sttt n et n et 15

2 A P ZEFE T oottt ettt ettt ettt ettt s 16
215 JBHFIB IR YR BEUSART) oottt sttt sttt sttt 17
216 AT AMIETT(SPI) vttt sttt sttt n et 18
207 BT TETIEE TT(12S) oottt sttt ettt 19
208 PULRAMIE TT(QSPI) oottt sttt ettt s et s e s 20
219 KT NI FETT(SDIO) o oveeeeese ettt 20
2.20 FEHIEE DI ZE(CAN) ettt sttt st e ettt n et s et s et s et s et s s 20
221 IR AT ELZR(USB) .ottt sttt 21
R DRk NG A - I (1] () TSRS 21
2.23 FERUBLTEEILRZ(ADC) .ottt sttt ettt 22
2.24 BUFIEANFEBLRZ(DAC) wooveeeeeeeeevevesee et e sttt sttt ettt ettt ettt 23
2.25 JEHTHRBE(OPAMPY) ...ttt ettt ettt sttt 24
2.26 FEADLELEZIF(COMP) .ottt nn st nnenes 24
B o e 1) OO O OO 24
228 PUATKIFE TT(ETHERNET) ...cvoveeceeseeessesee et s s ees s ssss s ns s s sens e snsenes 25
229 FLFHIATIE TT(DVP) oottt enn st 25
230 PEIRTERIIE AT BLELTE(CRC) oo as st 26
231 BEIHELENITE GIEE(SAC) oottt 26
2.32 ME—TEAE T T (UID) oottt 26
2.33 BT HLEITAGUIR T (SWI-DP) oottt 27
B BIBHIGE SURIHEIR ...ooooveeeeeee et 28
31 B B R T ] ettt n ettt 28
35 T 10 = = OO 28
3 10 = =< TSP 29
TN TR I 10 = = 0o OO 30
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B LA LQFPIL28 ..ottt ettt ettt ettt ettt ettt ettt ettt e ettt e et en et er et e en et 31

3.2 B BT TE S oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt eerees 32
¥ - OO 42
AT TR 2 oottt ettt ettt ettt ettt ettt et et ettt ettt ettt ettt en ettt en e 42
T Y, 155 N/ = NPT TP TR TRPORTTPORPPRORON 42
B0, 2 B BB oottt ettt ettt ettt e et ettt et e ettt e et ettt ettt e ettt et ettt eneeeetes 42
B3 I R oottt ettt ettt ettt ettt ettt et e e e 42
AL A A B L S oottt ettt ettt ettt ettt ettt ettt ettt et et ettt ettt et e e e 42
A.15 T NI oottt ettt ettt et et ettt e ettt ettt ettt ettt e ettt et ettt e et et et ettt ettt ettt neeee 42
48 T R oottt ettt ettt ettt ettt ettt ettt ettt et e neeee 44
A B T T = 25 TP T TR TPEOTTPRTRPORORTN 45

A2 H T I R TE L oot e et e et e et et et et et e e e e et et et et et et e ettt et et et et et et e ettt en et enes 45
S B (=< TS O U T TSP OP TSP UUPTTTOTTRRTIO 46
B3, B ] T 2 oottt ettt ettt ettt ettt ettt ettt ettt e et en et en et 46
4.3, T I B T 5 oottt ettt ettt ettt e et e et e ee et e et n et ee e enenenns 46
4.3.3 PUR I R L L oottt ettt e et e et 46
B34 PYBIIZEZEHLIE oottt ettt ettt ettt et e e et et ettt ettt ettt ettt ettt e e 47
4,35 B A oo ettt ettt ettt ettt ettt ettt et ee e 48
4,38 B B oottt ettt ettt ettt ettt e et et ettt et et e e 50
43T B B oo ettt ettt ettt ettt ettt ettt ettt ettt e 53
4.3.8 MAKIIHFEREZRIIR ITITTHL ..ot s et e et s et ee e e e ee e e et s e e es e et eseeesen e et eseeeeseneees e eeeneneenes 53
430 P L E oo ettt ettt ettt ettt ettt et ettt et en e 54
4.3.00 FLASH E A B A <ottt ettt ettt ettt e et et et et e et e ettt e et et et e et et r et n et etns 54
4311 AR KB (R IBUBIE oottt ettt 55
8,302 HOT TR oottt ettt ettt ettt et et e e et e e et eet ettt et et e et et et et et e e et ettt e s et e et ettt en et et et e eenns 55
A.3.13 NRST G T oottt ettt e e e e et e st e e e et ee et et e e e e e e et et en et e e ee et e es et e es e eneeneeenes 59
B34 TIM B B PE oottt ettt e et et e e ettt et et ee et et et et et ee e et et e e et es et et en e e et e e e et e et et et ee et eeeetns 60
8,305 2 E LU IE oottt ettt ettt ettt ettt et e ettt ettt ettt ettt ettt ettt e ettt ettt ee et 61
8.3.06 SPI IS TIETE oottt ettt ettt ettt et et e e et e e et et et e e et et et et e ettt e et ettt et et et ettt e ettt ee et 62
I A0 ] =1 TP 67
4.3.18 SD/SDIO ML TTREIE .ottt ettt ettt ettt ettt ettt e e e et et e et et et e s e et e et e s et eeeneeeenes 68
8,309 USBIFIE ..ottt ettt ettt e et et ettt ettt e et ettt ettt ettt ettt ettt ettt e ettt ee et 70
4.3.20 LA (EtNErNEt) T TN ..oooeee e 70
4.3.21 FUFHUITEE T DVPYIE TTRFIE oo 72
4.3.22 P B JRIBRR LG (CANYE IRETE coooooeoeeeeeeee e 73
4.3.23 120 A EHFE B (ADC)HL B oo 73
4.3.24 1207 AL B (DAC) HL B oo 77
4.3.25 JEFTHRZE(OPAMP) LB EL oot 78
4.3.26 ELIZEH(COMP)YHEL B E oo 79
4.3.27 TR EAG B (TSYHEFVE oot 80

B B TR T oottt ettt et ettt e et ettt et ettt et ettt ettt ettt ettt r et r e eneees 81
S L LLQFPBA ..ottt ettt ettt ettt ettt e et et ettt ettt n et 81
5.2 LLQFPBO ...ttt ettt ettt ettt ettt ettt ettt ettt e et e e et ettt ettt n et 82
5.3 LQFPLOD ...ttt ettt ettt ettt e ettt ettt e et 83
SALQFPL28 ...ttt ettt ettt 84
5.5 ZZETITIBH oottt ettt ettt e ettt ettt ettt ettt et ettt a ettt ettt ettt et et et et eeeeas 85

IR L= = TP 86
T R T 0 ettt ettt ettt ettt ettt ettt ettt e et ereete et ettt et ettt et ee et et ete et et ete et eeaeatens 87
== 1 TP TPTON 91
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BB 2oL B I B T T B I oottt ettt ettt ettt ettt ettt ettt en e 13
ZZ 3L B HIIE oottt ettt ettt ettt ettt ettt n et n et en et 32
ZE AL HE R E oottt ettt ettt ettt ettt ettt ettt ettt e ettt ettt en et 45
BB A2 T E oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt en et 45
BB A3 R I E oottt ettt ettt ettt ettt ettt e ettt ettt ettt e ettt en et 46
BB Al B ) T E B oottt ettt ettt ettt ettt ettt ettt en et 46
B A5 T LT B T E G oottt ettt ettt 46
Fo 4-6 PRI AR B AZ BRI oottt ettt ettt et e ettt ettt 47
ZE AT B IIBE IR oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt et en et 47
R 4-8 BATH T I K RTEFE, BB AR FRARAD A PI T TN AF H I AT o 48
2 4-9 BENRAEIR T AR R T TE AR oottt ettt ettt e ettt e e en e et en e en s en e s eenees 48
K 4-10 BT LAY IRV AR, BE AL FEARAD M Y EBFLASHA IZ AT oo 49
o 411 HERRRE IR T L I BT T oottt ettt ettt ettt ettt ettt ettt ettt n ettt ettt en et 49
F 4-12 R R AU R R BRI EE oottt ettt e et e et st e et e e 50
F 413 AN P I AP (BYPASSHEIR) oo 50
T 414 ARIE AN F AR PR (BYPASSEEIR) ..ottt 51
2 A-15 HSE 4~32MHZIR T B TEDD oo ettt ettt ettt ee ettt ee e 52
F 4-16 LSETRIG 22 HEFE (FLSET32.TBBKHZ)D) ..ottt ettt 52
B A LT H SR G o A E @) oottt ettt ettt e ettt e ettt et n ettt en et 53
AL LSIHR TG R MED oottt ettt ettt ettt ettt ettt e et er et en et 53
2 4-19 MRINFEREIRBIMRIEINT T ..ottt e et e et e e e e et e s e etes e et es e et en e eeses e e et e eeen et et eneeeeseneeeas 54
B A 20 P E oottt et ettt ettt ettt ettt ettt en ettt et en e 54
B AL TR AT B oottt ettt ettt ettt ettt ettt e et en et 54
B 4-22 TN AEATAE B T A B AR AT I oottt ettt e et e et ee et n et en e ee st en et 55
G A28 ESDAART IR AR oo oot e ettt e ettt ettt ettt ettt ettt ettt ettt et et ettt e et en et eten et 55
G A28 I IBUBE oottt ettt ettt ettt ettt ettt ettt en et 55
B 425 1 OB A oottt ettt ettt ettt ettt ettt ettt ettt 56
BB A28 IO R B HE JT3R oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt 57
B AT T L R oottt ettt ettt et e et ettt et ee et et ettt e et et ee et ee et eneees 57
B A28 NI AT TIEFTED oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt en et 58
B A-29 NRST G TP oottt ettt e e et et et e e e e et ee e et et e ee s et e e ee s et ee e s et es e e e eeee e e s et en e s e s e ee e e eeneees 59
FE A-B0 TIMLIBEETED oottt ettt ettt ettt e et e s et ee e et e e ee et ee e et en et en et r et en et 60
F A-BLTIM2IBIAISEEVED oottt ettt ettt ettt e et e et ee e et ee et et et en et en et e et en et 60
# 4-32IWDG $5t KA /N B ALIF ] (LS =40 KHZ) oot 61
# 4-33 WWDGH KA /N B AL A (APBL PCLKL = 36MH2Z) ..o 61
BB -3 R T oottt ettt ettt ettt ettt ettt e ettt enenen e 61
ZE B35 SPILETED oottt ettt ettt ettt ettt ettt e ettt ettt ettt ettt en et 63
G A-38 SPI2IBHFMED oottt ettt ettt e ettt et et n et n ettt er et 63
ZE A-BT BSHIETED ettt ettt ettt ettt ettt ettt et ettt ettt et en et 66
e 4-38 QSPIZESDRIEZN T HIEFIE ©ovovoeeeeee ettt ettt 67
e 4-39 QSPIZEDDRAEIN T N ..ottt ettt 68
ZE B840 SDIMMOCHEE TVEFTE .ottt ettt ettt ettt ettt e e et e et e et et e et et e eet s et e s e et et e et en e et ereens 69
G BB USB T BIITIL oottt ettt ettt et ettt e et et e e e et et e e e et e etee e e et ee e et ettt e e n et en et 70
G A8 USB L UL oottt ettt ettt ettt ettt ettt e ettt er et 70
G A3 USB AT H UL oottt ettt ettt ettt ettt ettt ettt n et n ettt en et 70
E VD) By L i R o TP 71
B LY by N T IS Y s o = L TP 71
AR by N = Y DR R g c TP 72
B Y G N T L LT = oy o I O TR 72
BB B8 DV P B B A oottt ettt ettt 73
ZE BB ADCHTFNE .ottt ettt ettt ee ettt et et en et 74
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FEA-50 AD C AT T8 ) oottt et e ettt e et et et e ettt ettt et e ettt ettt et et 74
2 451 ADCHEFE — TR PR IITIRIR ZEED@ oottt ettt ettt ettt ettt ettt ee et s et eeenaeens 75
ZZ A-B2 DACHTTE oottt ettt ettt ettt ettt ettt ettt et ettt ettt ettt en et 78
ZZ A-BBOPAMPEINED oot e ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt et e ettt en et 79
ZZ A-B4 COMPHEFTE .ottt ettt ettt ettt e et e et e e et et e e et e et et e etes e et ettt et et e e et et e ettt et et en et 80
B BB I T A R e oottt ettt ettt ettt et en et 80
22 B-1INB2GAST B HTT BE I B IR oottt ettt e et e et ee et ee et n et en et n et en et 86
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K H ok
B -1 NB2GAST ZHIUAE ] oottt ettt e et et e et e e et e et et e e en e s e et n ettt et enne 6
Rl 2-1 FF A BRI Bl oot ettt et ettt ettt ettt ettt e ettt en ettt ee e enenas 9
BEL 2-2 B IR oottt et ettt ettt ettt ettt ettt e et ettt ettt ettt t ettt e et et e et et et et en e e enaens 11
] 3-1 N32GA57 B HILQFPBAT HIZN AT vovvoeveeeeveeeeeeee s sttt sttt sttt sttt sttt sttt 28
] 3-2 N32GA57 2 HLQFPBO T HIZI AT vttt et ss sttt sttt sttt sttt 29
& 3-3N32GA57 B2 HILQFPLOOTI FHI T vttt ettt sttt sttt 30
& 3-4 N32GA57 B2 HLQFPL28GI JHI TN I wovovveeeeveeeveetee st tes sttt sttt sttt 31
2 R < = < OO 42
BEL 42 G TN <ottt ettt ettt et e ettt ettt ettt e ettt et ettt e ettt ettt ettt et et 43
BEL 4-3 L E T 2 ettt ettt ettt ettt e ettt ettt n e 44
BE A-d B T B IR J7 2 oottt ettt 45
] 4-5 AP S I B R KIS TS T ] oottt ettt ettt ettt ettt ettt ettt 51
] 4-6 A I AR R AT TR T TE] oottt ettt n et 51
B 4-7 A3 FHBMHZEE A T HL TR IR FH ..ottt ettt en et n et n et e et ee e n e 52
] 4-8 8 32 768KHZE A AL R D @) oottt ettt ettt es et et ettt ettt e 53
] 4-9 B0 AT AT TR TE S oottt ettt ettt ettt ettt et e ettt e et e et ettt ettt en ettt 59
BEL A-10 ABHITEIR ..ottt sttt ettt ettt e ettt ettt ettt et n et en ettt 59
e I | N R SN I L PPN 60
B 4-12 PC R AT I TR R FLIE W oottt ettt et et et e e et e et ee et e e e e e et et et ee s e e enenns 62
K] 4-13 SPIFE ] — MABLTRFTCLIKPHASO ... oeoveeeeeeeeeeeeeeeee ettt es et en s et en e et s es s e ees s et enenees s 64
K] 4-14 SPIFFE B — MABE TR FTICLIKPHATLIO ..ottt et ee s en et es et en e eee s e en e e en e 64
B 4-15 SPHFFFE ] — IR oottt ettt ettt e et et ee et e et en et ee et s e et ee e et en et 65
B 4-16 12S PAFE IR 75 B KT TR D 1ottt 67
B 4-17 1SR IR 7 B KT TR W 1ottt 67
P 4-18 QSPIZESDRAE I T HIIT F ooeeeeeeeeee ettt 68
P 4-19 QSPITEDDRIFEIL T I T coocvveeeceeee ettt sttt sttt ans e nessnans 68
B 4-20 SDIOTETTEAE TR, .ottt ettt et e et et et et et et et e et et et et et e et en et ee et en et r et en et 69
BE] 420 SDERTABE TR oottt ettt ettt ettt ettt ettt ettt ettt et e ettt et et ee ettt en et 69
B 4-22 USBI s BB 55 E TR T BRI TEITE S oo ettt e e ettt en s 70
B 4-23 LUK BHISIMIIE B ottt ettt n et n et en s en e nenens 71
A28 DL IRIFRIRMITET BB oottt et ettt sttt et et et et ettt e e et et et ettt e et et et et et et e e e et es et et eeeaeen 71
A-25 DL R RIMITIT T Lottt et ettt ettt et et et et ettt e e et et et ettt e et et et et et et et es s et et et e eeaeen 72
426 DV PFE LTI B oottt ettt ettt ettt et et ettt a et e e s et et ettt e e et et et ettt e et et et e 73
I D% - L PPN 76
4-28 A3 FHADCHLT FITETE I oottt ee ettt ettt 76
4-29 At FEYERI S % TR 25 R 2R IR (VREF R T VDDARHTE) oottt 77
4-30 At H EEYERI S % TR 25 R IR (VREF T VDDATHTE) oottt 77
I B IO oY e N OO 81
B 5-2 LQFPBATT AL LI ..ottt 81
R 0 o0 0 o KN OO TT 82
B 5-4 LQFPSOI ZEFE AL LI ..ottt ettt 82
e 0 =00 2 5 N OO 83
] 5-6 LQFPLO0F ZE MR FE UL ..ottt sttt en ettt 83
PE 57 LQFPL28ET 2 U] oottt ettt 84
P 5-8 LQFPL28EFBEIE AL T I oottt sttt 84
& 5-9 LQFP64/LQFP80/LQFP100/LQFPL28 ZZEITHE . ...ttt 85
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BEREIR
1 = A

N32G457 £ 51 itz Hi 2% 7= i % m P BE3266Z ARM Cortex™-MAFN %, ST S BT (FPU) AI¥UT s
S (DSP) , HFIATHEAES . B LAEES144MHz, SERETAS12KB N 47 f#Flash, F37#5% H
FUNX T, B K144KB SRAM. B — NN EEERAHBRZL, PI MG AME I 4 S 2B APB K UGS [, B
Z X FFIT/NEF/Os. SRt E FIm R R 1, 5541~ 12075Msps ADC, i % SCRFA0A M N IEIE
2/1Msps 12(iDAC, 4AREML IS BN, TR s . RNt 2 FrisEsE 0, a
FETPU(S)ART. 4M12C. 3/4NSPILL 24M12S. 17QSPI. 11MNUSB 2.0#% 4. 2MCAN 2.0B. 11~SDIOiE S #1,
AL 10/100M LR IMACE: 1, 1M 73R4k 10 (DVP) , W B B EEMA g5 2, SZRE2FE
B [ [ ¢ By A ok

N32G457 417l e g TAE T-40CE+105 TR EuF, ftEdBE1.8VAEI6V, Rt MIhFEr(HtH
FUERE, FFARIIFER F I ER o 1Z RV SR LG T M 6ARH 22 128 Jl () ARPAS [ s 5 T 20, ARIEAS IR 3 2
b, SN RCEARMIE . X E RAMNLACE, H1FN32G457 R AT #5E AT Tk, H
BLERZNAE S, FTEINL, FRHAE, PZEEIR, AMLIZH I M, XEGER, PLCEZFN GG . B 1-14H T
R S IHE R o

Bl 1-1 N32G457RFUERE

JTAG

[ ose  [  eu ] e
Flash
R-SRAM SRAM
16 KB 64/128 KB ARM Cortex-M4 LAY R EIE
144 MHz
: Csan ] SRav

PLL <+
_ A 3
AHBZEGIRME (144 MHz) (XIP)

b
pMA1 ll DMA2 Security
8-ch 8-ch FREE
INiES |8

FS USB
5 Device
x1

y
y
USART| I2C

x3 4

*
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BHAS N32G457RC/E N32G457MC/E N32G457VC/E N32G457QE
Flash%i & (KB) 256 512 256 512 256 512 512
SRAM% i (KB) 144 144 144 144 144 144 144

CPU#I% ARM Cortex-M4F @144MHz,180DMIPS

TAERSE 1.8~3.6V/-40~105°C

BNt 4
SEREE | Mgk 2
ER¥N 2
SPI 30
12S 2
QSPI 1
12C 4
| USART 3
E‘S UART 4
UsB 1
CAN 2
SDIO 1
DVP 1
ETH 1
GPIO 51 65 80 97
DMA 2
Number of channels 16 Channel

12bit ADC 4 4 4 4
Number of channels 22Channel 33 Channel 38Channel 40Channel

12bit DAC 2
Number of channels 2Channel

OPAMP 4

COMP 7

AP E ST DES/3DES. AES. SHA1/SHA224/SHA256. SM1. SM3. SM4. SM7. MD5. CRC16/CRC32. TRNG

TR BEERY (RDPIWRP) | fR#EINE . 43 XARI . 22 )H3)

EE ] LQFP64 | LQFP80 | LQFP100 LQFP128

1. SPI2FISPI3$% [ RE W5 R ik Hu7E SPIAE TR 2S5 A5iAst 2 8] 1) 46k .
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EIREK

2 TheEe i
2.1 S EBAZ%

N32G457 # 5/ T S — AL A ZRARM Cortex™-MAFALFE 28 , 7E Cortex™-M3 N 1% [ it 54k T ia Ak
71, BN TR SIS ARG (FPU)  DSPRIFATIFE R4, $24t1.25DMIPS/MHzIIfIL S RE . R A I
B AE 5 AR RE 7] 5 Cortex-M R 51 Ab B 2% PR THFE, ARECARTN 2 16 A R s 2, FH DAY 2 75 s A
SR AR ) B 5 T N 5

ARM Cortex™-M4F 327 k% {8 15 & He Ab 85 HA I 57 AL 250k .
J#: Cortex™-MAF /i) | #78Cortex-M3 /(4.

2.2 TR

N32G457 Z 5| g E & R AN N I AE (Flash) 17fitas . iR AZUSRAM, T 2-1U A7 sS4 .
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O0XE010_0000 - OXFFFF_FFFF

Reserved

OxEOOF_F000 - OXEOOF_FFFF

ROM Table

0xE004_2000 - OXEQOF_EFFF

External PPB

0xE004_1000 - OXE004_1FFF

Reserved

Vendor Specific 511MB

0xE004_0000 - OXE004_OFFF

TPIU

Private Peripheral - External 768KB

0xE000_F000 - OXEQ03_FFFF

Reserved

Private Peripheral - Internal 256KB

0xE000_E000 - OXE000_EFFF

NVIC

0xE000_3000 - OXEO00_DFFF

Reserved

0xE000_2000 - OXE000_2FFF

FPB

0xE000_1000 - OXE000_1FFF

DWT

0xE000_0000 - OXE000_OFFF

IT™

0XA000_2000 - OXDFFF_FFFH]

Reserved

0xA000_1000 - OxA000_1FFF

QSPI Register

0xA000_0000 - 0xAO00_OFFF

Reserved

0x9000_0000 - OX9FFF_FFFF [

QSPI Bank

Extended register 1GB

0x6000_0000 - OX8FFF_FFFF |

Reserved

0x4400_0000 - OX5FFF_FFFF

Reserved

0x4254_0000 - Ox43FF_FFFF

Reserved(bit-band Alias)

0x4200_0000 - 0x4253_FFFF

Peripheral Alias(bit-band Alias)

0x4010_0000 - Ox41FF_FFFF

Reserved

0x4002_A000 - Ox400F_FFFF

Reserved(bit-band Region)

0x4000_0000 - 0x4002_9FFF

AHB/APB1/APB2(bit-band Region)

0x2400_0000 - OX3FFF_FFFF

Reserved

0x2248_0000 - O0x23FF_FFFF

Reserved(bit-band Alias)

0x2200_0000 - 0x2247_FFFF

SRAM Alias(bit-band Alias)

0x2010_0000 - Ox21FF_FFFF

Reserved

0x2002_4000 - 0x200F_FFFF

Reserved(bit-band Region)

0x2002_0000 - 0x2002_3FFF
0x2000_0000 - 0x2001_FFFF

SRAM/Retention SRAM
(bit-band Region)

Extended Device 1GB

Peripheral 0.5GB

OXIFFF_F812 - OXLFFF_FFFF

Reserved

Ox1FFF_F800 - Ox1FFF_F811

OptionBytes

OX1FFF_4000 - OXIFFF_F7FF

Reserved

Ox1FFF_0000 - Ox1FFF_3FFF

0x1002_0000 - OX1FFE_FFFF

Reserved

SRAM 0.5GB

0x1000_0000 - 0x1001_FFFF

Aliased to SRAM

0x0808_0000 - OXOFFF_FFFF

Reserved

0x0800_0000 - 0x0807_FFFF

Main FLASH

0x0008_0000 - OXO7FF_FFFF

Reserved

0x0000_0000 - 0x0007_FFFF

Aliased to y/SR.

CODE 0.5GB

Reserved

ETH

Reserved

MMU

Reserved

SAC SRAM 512B*2

SAC

Reserved

CRC

Reserved

FLASH

ADC4

ADC3

Reserved

AHB

Reserved

SDIo

Reserved

UART7

UART6

DVP

12C4

12C3

Reserved

USART1

TIM8

SPI1

TIM1

Reserved

GPIOG

GPIOF

GPIOE

APB2

GPIOD

GPlOC

GPI0OB

GPIOA

EXTI

AFIO

Reserved

DAC

PWR

BKP

CAN2

CAN1

USB/CAN1 SRAM 512B

USB Register

12C2

12C1

UARTS

UART4

USART3

USART2

Reserved

APB1

SPI3/12S3

SPI2/12S2

Reserved

IWDG

WWDG

0x4002_A000 - OX5FFF_FFFF
0x4002_8000 - 0x4002_9FFF
0x4002_5000 - 0x4002_7FFF
0x4002_4C00 - 0x4002_4FFF
0x4002_4800 - 0x4002_4BFF
0x4002_4400 - 0x4002_47FF
0x4002_4000 - 0x4002_43FF
0x4002_3400 - 0x4002_3FFF
0x4002_3000 - 0x4002_33FF
0x4002_2400 - 0x4002_2FFF
0x4002_2000 - 0x4002_23FF
0x4002_1C00 - 0x4002_1FFF
0x4002_1800 - 0x4002_1BFF
0x4002_1400 - 0x4002_17FF
0x4002_1000 - 0x4002_13FF
0x4002_0C00 - 0x4002_OFFF
0x4002_0800 - 0x4002_OBFF
0x4002_0400 - 0x4002_07FF
0x4002_0000 - 0x4002_03FF
0x4001_8400 - 0x4001_FFFF
0x4001_8000 - 0x4001_83FF

0x4001_5800 - 0x4001_7FFF
0x4001_5400 - 0x4001_57FF
0x4001_5000 - 0x4001_53FF
0x4001_4C00 - 0x4001_4FFF
0x4001_4800 - 0x4001_4BFF
0x4001_4400 - 0x4001_47FF
0x4001_3C00 - 0x4001_43FF
0x4001_3800 - 0x4001_3BFF
0x4001_3400 - 0x4001_37FF
0x4001_3000 - 0x4001_33FF
0x4001_2C00 - 0x4001_2FFF
0x4001_2400 - 0x4001_2BFF
0x4001_2000 - 0x4001_23FF
0x4001_1C00 - 0x4001_1FFF
0x4001_1800 - 0x4001_1BFF
0x4001_1400 - 0x4001_17FF
0x4001_1000 - 0x4001_13FF
0x4001_0C00 - 0x4001_OFFF
0x4001_0800 - 0x4001_OBFF
0x4001_0400 - 0x4001_O7FF
0x4001_0000 - 0x4001_03FF

0x4000_7800 - 0x4000_FFFF
0x4000_7400 - 0x4000_77FF
0x4000_7000 - 0x4000_73FF
0x4000_6C00 - 0x4000_6FFF
0x4000_6800 - 0x4000_6BFF
0x4000_6400 - 0x4000_67FF
0x4000_6000 - 0x4000_63FF
0x4000_5C00 - 0x4000_5FFF
0x4000_5800 - 0x4000_SBFF
0x4000_5400 - 0x4000_S7FF
0x4000_5000 - 0x4000_S53FF
0x4000_4C00 - 0x4000_4FFF
0x4000_4800 - 0x4000_4BFF
0x4000_4400 - 0x4000_47FF
0x4000_4000 - 0x4000_43FF
0x4000_3C00 - 0x4000_3FFF
0x4000_3800 - 0x4000_3BFF
0x4000_3400 - 0x4000_37FF
0x4000_3000 - 0x4000_33FF
0x4000_2C00 - 0x4000_2FFF
0x4000_2800 - 0x4000_2BFF
0x4000_2400 - 0x4000_27FF
0x4000_2000 - 0x4000_23FF
0x4000_1C00 - 0x4000_1FFF
0x4000_1800 - 0x4000_1BFF
0x4000_1400 - 0x4000_17FF
0x4000_1000 - 0x4000_13FF
0x4000_0C00 - 0x4000_OFFF
0x4000_0800 - 0x4000_OBFF
0x4000_0400 - 0x4000_07FF
0x4000_0000 - 0x4000_O03FF

2.2.1 RN N2

NN 256K EI512K T iR NSUAAE (FLASH) |, I A7 Fe Ansicdls,  TUIRTR /) 2Kbyte, SRR T

Bry 7EL TR R TSR
SCRAFREINE RYY, BN SIINE . 5 E S

(EAEFEFPHATIRIE) ©

TSR EE, RE AR, AR 2 AT R CTHATARED) .
2.2.2 BRARSRAM

Fr N Z 1A 144K 75 1) N B SRAMAIR-SRAM, H.#HR-SRAM ARetention SRAM, K/NH16KF 5. R-
SRAMZ ffRetention, 7EVBAT. StandbytxU R Al ARFFEHE (AT DARC BN R FFECA R FE) 5 FAth TAERR
(RUN/SLEEP/STOPO/ STOP2) #i#zBRi\frtr; 7 EPWRXTHRetentionid /T4 i EHE .
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BRI
2.2.3 IRER RERF BrEHIZR(NVIC)

W B R 11 B R BT 25, GRS AL PE 218861 1T BE i P BT 1B (S L35 16 Cortex™-MAF 1) H W1 28) A116
MR

B EHEA IINVICHE Sk B LR fr) - B e 3 Ak 2
R IA) N i B N N A%
EMATINVICE: O

FOVFHH T ) S A 3

Kb B G 3 5 e P S 0

SRR T R R T e

H SR AL B IRTS

TR Bl EZN R, o AAME S TTH
AL DL g5/ (1 o T A AR S R VR 1) P B B T R

2.3 AN W/ R I B (EXTI)

AN e W A ) B S 20 NIV R I 2%, T AR R AR SR o AEAS TR R 2R R T DU ST b e )
KA (LT AT BT BRI s GAAY), FERENE P Bl A — MR TR YERE T A P SR RS .
EXT VAT DIASE I 21 ik v 5 B2 /N P S APB2 RS 4 8 3 .- 2218974l B 1/O #3216/ I T 26

2.4 BB RS

R Z PR AR P kR, O3 NI EERCHBIHSI (8MHZz) , P EBREE4TLSI (4A0KHzZ) , AP e k)
BYHSE (4MHz~32MHz) , AMFBAKER#HLSE (32.768KHz) , PLL.

AL A EEHS I B BRI B B ONCPUIRBF, B85 FI ™ AT L& FE AR B AT R AU P T REAHSEIS Bl 244501
FIFNERIT PP RN, EOR R R, RS B S DI BIHSI, QR RE e W, B AT AR CEAR L A P
[FIAE, 7 7 L AT LIRS PLLIN B2 4 ) Hh W 28 (22— A TR B2 A5 P R M A 4135 2 2R 2 ) o

ZA T B T EAHBRIAIR . HiEAPB(APB2) MIIHAPB(APBL) X 15 . AHB I =i 4% & 144MHz,
APB2[1 i AR A T2MHz,  APBLIN R R SR N36MHz. 22518 2-2[1IN BHRAE ] .
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FLASH_CLK
Clock Tree HSE TRNG IM to Flash programming
X | Prescaler - TRNG_CLK 1M
Legend: , HSI 121414132
HSE = High-speed external clock signal TRNGIMSEL
HSI = High-speed internal clock signal HSE ADC 1M
LSE = Low-speed external clock signal | Prescaler |————— ADC1/2/3/4_CLK 1M
LSI = Low-speed internal clock signal HSI
P g ADCIMSEL 11/2/-++132
USB | 48MHz USB_CLK
Prescaler | ————> to USB interface
11/1.5/2/3
RNGC prescaler
11/213/4/--+132 RNGC_CLK
12S3CLK
12S2CLK
ADC PLL
prescaler ADC1/2/3/4 PLLCLK
11/2/-++1256 ADCPL‘LPRES[A] ADC1/2/3/4_HCLK ADC1/2/3/4_CLK
ADC HCLK
prescaler CKMOD(ADC_CTRL3)
1112132
FCLK
HSIRC SCLKSW
8MHz HCLK CPU
PLLMULFCT |HSI AHB BUS
SysTick
0SC_OUT [ThsE osc SYSCLK | | A8 lHcik y
0SC_IN 4~32MHz X17..32 PLLCLK | 144MHz | | /1100 e SAC CLK  SPIO_CLK
1 MAX CRC CLK QSPI_CLK
HSE - DMA1/2_CLK
PLLSRC PAPB'} 36MHz MAX PCLK1 to
PLLHSEPRES o APB1 peripherals
CLKSSEN 11121418116 perip
HSE
0SC32_0uT /128 TIM 2/3/4/5/6/7
- LSE 0SC RTC CLK If(APB1 Prescaler = 1) x1———— TIM2/3/4/5/6/7_CLK
0SC32_IN 32.768KHz| LSE - else x2
APB2
RTCSEL Prescaler 72MHz MAX PCLK2 to
LSIRC LSI APB2 peripheral
20KHz IWDG_CLK 11121418116 peripherals
TIM 1/8
If(APB2 Prescaler = 1) x1
else x2
TIM1/8_CLK
HSI
HSE SYSCLK
MCO [ SYSCLK TIMCLKSEL
PLL MCOPRES
Prescaler — PLLCLK
MCO 1213/41...115
ETH_MII_TX_CLK []
L ETH_MILTX_CLK
ETH_MII_RX_CLK
MII_RMII_SEL
MAC_SPEED b ETH_MII_LRX_CLK
ETH_RMII_CLK

1.

2

2.5

JBEER

MHSHWE NPLLE BRI N, f i 1 R G B4R H A A 21 128MHz.
2448 FHUSBIN R, %0 A8 FHHSEFIPLL, CPURIHZ 40 /& 48MHz. 72MHz. 96MHzE{144MHz.

fEEBhi, A LB BOOTO/L 5| JREFE EALE 1 )3 st
B NREFNGAEER (FLASH Memory) J& 3

B RGAEEE (System Memory) J& 3l
B NAHSRAMIA 5]
J& B IN#AE Y (Bootloader) 778U T- R Gifrfifi a7 LU USARTLFHIUSBH: FIXTFLASH Memory AT 4 «

2.6 LEETR

B Vpp=1.8~3.6V: Vppi| BIAIO5] AP 5E1JE T #3 t H
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BRI
B Vssa, Vopa=1.8~3.6V: NADC. DAC. OPAMP. COMPHEFLER /D EHL . VopafllVssalh 14y il iZERES
VopHVss.

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

2.7 BAI

WHEBEERE 1 LB A7 (POR) A5 HL 2 A7 (PDR) HLES , IX AR 7 HLER UG 28 b T TARIRES, fRAE R GAE g 1.8V
I AR Z Vool T BUE MIRE (Veorpor) N, BT EALIRE,  MA LA MR AL R .

2.8 T 4R A R B A%

W — A g B R I (PVD), & MM Voo/Vooaflt I 5 M Vevo L, 24 Vool T 85 T B{E Vevo i)
Kb, TR AR AT AR MBS R . PVDIIRE TR Bl AP H)E « 5T Veorror 1 Vevo FIE S
* 4-6,

2.9 BRI R

FL P VA 2% AR A0 R

FIZ1TERUN, SLEEPHELS: FHEHTTH (MR) TAET IR

WU HIBATESTOPORS: U EHTEE (MR) Al TAE T 1 # U R o #E R 50

B SFIZITIESTOP2, STANDBYHI: FHEFHTIA (MR JGH, &MIRHEFT#E (BKR) A
SR EAE X BRI (MR) BRAL T IER TR,

2.10 IRThFEAR

N32G457 5517 it SLHF AR FERR 2

M SLEEP#Z

TESLEEPEIA T, RACPUMEIL, FrfsMEAL T TARRE I ITE R AL vh Wi/ SR i e BECPU
M STOPO#i=

STOPO#E T3 T-Cortex -MAFF B BEARIE R, 7E{FESRAMAI 23288 N AN E RSN T, STOPOKL ] LLik
BRI AETHFE. FESTOPORE ST, = HIRI A RER 8h 2], BIanPLL. HSI. HSE, Fif & a3nrik
BT IEE A DR

M. A) DLE AT B B AR EXTIE B30 85 A W STOPORE R e i, EXTUE S 0] LLEAMT16 MEXTHS &
(JOMZ) . PVDRHIH . RTCHMifiE, RTCHl%T. ETH MACK [HETH PHY [#Mefif 5t USB I ML i (= 5 o

B STOP2fER

STOP2#5 3 3E T-Cortex -MAFIREMEIRAR I, BT A% OB 78 B DX Ik B YR 4 o A - = PR R 1 8% o0 1]
HSE/HSI/PLLZE 1. CPUZ A7 asffFr, LSE/LSIATHCE TA1E, FrfAAGPIOMRE:, AMEIOE HIhAEARE:. 16K
T R-SRAMEREE, HAMFISRAMAIZF A7 28 BHR ARG £ 0. 8471 & w7 25 IR FF o

M. A DUE AT — e B REXT IS S48 A MSTOP2 I 2 Mefil, EXTHE 5 0] L2416 MEXTHE 5
(/OHE) . PVDI%H . RTCE HITEMEE . RTCHI%. RTCAfZ. NRSTHE 7. IWDGH.

B STANDBY#IR

TESTANDBY 5 1] PAA Bl A 1 LI TH FERZS o PRI o B 28 5 5C P, PLL. HSIFIRCHR % %3 FTHSE
ARG AR A G, #EANSTANDBY B )G, ZFAasMNAEE ER, HE&MFARMNEARRE, R-
SRAMT] ¥, AL H AT TAE.

NRST FHIAMEEAES . IWDGE . WKUPH| I ) — EFHAH . RTCHLEEEXRTCHY [ 4 mf DA A%

-
AN
-
AN
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EREIAK
#1152 \STANDBY 1% 3 I it

B VBATHIZ

FEARAT S5, N EVppis B, #0K B30 AVBATHE R . 7EVBATH T, B2 TNRST. PAO-WKUP.
PC13 TAMPER. PC14. PC152Z4F, KZE/O5| st = PHARAS

S FEEASTANDBY #2208/, RTC. \WDG FIXT B IR A2 121 o

2.11 EEFHEHRTFI(DMA)

LA RIGHIEFH DMAYEF 25, &/ DMAIE S48 L Fr8 V@il , o] L EA G B A s SN B 7s
At 2% B ANE B 20 DMATES i 38 SC FFA T2 P X AT B, JBE G0 T 32 1) 2 AL fan 2k 28 vl [X 45 R i
e A ) R B

RNBIEHAE L1 WEEDMAIGE R IZH,  [FINAT DL B fid ok AN EIE . Al 3 o B AN B IE 1
FERTI R . AL b hE A B AR bk .

DMAT] DL F FZ R4 5 SPI. 12C. USART, m=Zk/id F/3EA g 25 TIMx, DAC. 12S. SDIO. ADC. DVP,
QSPI.

Iz AN32GAST F A7, LUKK (ETH) BLSHEH — 1T HIDMALE #7311 T4 H5 e 515 i o

2.12 SERF BT8P (RTC)

RTCRE —4ESHa Ty, WE BB, T3 at i hae, A i eh b WA E B b (5
FE2ANET B E D Theg. RTCH@ I VDDE\Vear| LM, 7EVopf BT EFE Voo, 7 i Vears] It
M, HAEE B2k U1 . RTCA S R s IR E ARSI, I MSTANDBY M BER, A E
fo

RTCIHIX S Bh AT LIEFE N32. 768KHZ AT AR Z . N IKIhFEA0KHZ RCHRZ 78« B il [ 4RI
Bh22 128 70 AT — AN B . 0TI RE B R AR S I BN 3 5, U A AN 32. 768K HZ I £ 1 g isf
BRYR,  [RIBT AME R AR AR I Bl w22, AT Dhd i 4t — N 256Hz {5 5 X RTC I £t AT & . RTCH —
AN2207 B TR A F T I SR B, BRI 0 NI B 32.768KHzI, & 77 A — AN UK (R I ] S vk . 53 4b
RTCH LA Rl 2 IR I FEIRAS T e .

2.13 BN BMET 1M
i % 2N R AT E I A 40 B 2R A2 A E I Ay, DAS2ANE T I A A LA 2 S s e B 4%
NERELER 1 R i g I i I A A i R I T g

R 2-1 ERNRINEEHEK

SERTEE TR R AR TR EH FEHEDMAER | R/ BORE H A H
i, -
TIM1 1~655362 |H]
1647 [, st AL 4 5
TIM8 F T HAF B e
TIM2 ik, =
TIM3 . 1~655362 | . .
1647 m, ‘, aJ BA 4 WA
TIM4 FEERERET
TIM5 FESR
TIM6 1~655362 [
T|M7 161j WJ: E‘]{E%%g ﬂu O “&Lﬁ

2.13.1 EXERER(TIMEFTIMT)

FAE R TIMEMTIM7 %85 —/N164L A BB TS . X2 I 82 A IOL R, AL AR 5E Y.
H A SE I 5 7T L8 FH 5 I 85 SR O AN TR B A o e A0 P I EL R0 P B DACHF- it i i i Hh ELAZ IXBIDAC
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BEREAK
FEAE I AR A EE I REA T

W 1607 B TR B A
B IB( AR B SRS I B N1 F1655362 4] [ { T ()
B (i RDACHIFL tk

B TR A T DMAT R

2.13.2 3B B3R (T1IMX)

AN B B (TIM2, TIM3, TIM4ARITIME) EZEH T LR 5A: XA GE ST WEHAE5 1k
TR AN A A T A

I FH 52 I 2 10 2 BT RE AL A

16 7 [ B3t et . CGarsedlim Bt s, R R R
16 FLATmiE T ids . (O PAREPTIC & v 1 5] 65536 Z [A] (AT = AE)D
TIM2. TIM3. TIM4 f1 TIM5 % % ¥F 4 NiliE

WIE TR PWM St fh b, sk . IR
U R A R A A T T IDMA:

&

& il FF

L I NGBS

& i

A I A EAE i

ZAER SRR, DASEILE I 2% [F] 0 el

WE (GER) gmigder: HFaEss i Ul gy et it
BRI T = A AL

B SRR LB S S

2.13.3 B IEH| I ER(TIMIFITIMS)

PINISL ) = E R 28 (TIMUTIM8) EZH TLL R g6 MG ST TR IS5 E 5 Wk o
JEERT A At eI 4%

R I A B TAMATH DU RE . SEIXIEAFIR 4T RE . &M T AL .
el 20 E I s ) T e RS
B 16 LA EGH . (TSEI A B B T B RO

&

W16 AL AR A . (M ARRBOTRCE Y 1 3 65536 X [A] AT RAED
N R E R
B TIML % 6 MiEiE, TIM8 &% 6 Milid
B 4N/ EGEE, TRy PWM B, S teas, skop B N3k
B EERARNF AT EI/DMA:
L LR R
& R
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BEREAK

L PN EPR

L e

® RIEFTHA
W JEIXI )y g A 1 FL A L
BT TIML, TIMS8, i 1. 2. 3 CRFIIhRE
FE S SRS T R E I 2
ZAEREERE, DASTILE I 2 R D B
TIM1_CC5 A1 TIM8_CC5 Fl T tbisi #siHka

TIM1_CC6 H T OPAMPL F1 OPAMP2 [y NiEiE Y]#:; TIM8_CC6 HT- OPAMP3 I OPAMP4
KPS TR ERTIE:

W (IE20) SRESRSEC: T BRa AT Jul R ekt 7 fr
BRI T = A L)
13.4 RGuht 2 B 8% (Systick)
AR T SRR RS, TR AR B e
A F ikt

2407 IR IB LT B g

A Z AR T

o0 ¥ O B —ANTT R R G

T S 5
2.13.5 & 1R 2(WDG)

SCRFIANE T VIRSLE T (IWDG) M HAET1HI(WWDG), WANE Ttk 1 SE M 2 Ak I Ta) AR A
PERIE T 0 RS

MArETTH (AWDG)

PST A T IR FE T — N 1267 F I Dk T H B3 A — AN SO T4 AT gs,  FH ST () FRERCHR Y 25 9K sl B =5
b g A R AT AR 2, AT TAEAESTOPORE . STOP2EE A MSTANDBY #Ex . IWDG— B3I, fnii
ANTEBEE IR TR] P A T BRE T IR TR THEES T 2 0x0001) P2 A= B A7, & m] LA F- 76 N #2
7R A ) AT BEAS R G, SR —A E I 28 NN PR P P AR A A 3 e 0 AT DA AR
S BEE SR B A T . A AV D RE N R A i .

HOEFITH (WWDG)

A TV H ISR MEIN,  h AT DU BAS 7T 1AL 32 8 2% 1 RSP N2 PR e 8 1 A AR AT 7 471 i 7
PR BRI SO I EETO N AL FORT SR, 76 140 R B A8 B T0UEL (e (R IS, A
—AMCURNL. (R A A 2 B DA A A BUE A, SR 77 3 Y 50 A (FE 42 1) o A7 28 PP )
B MaBR =4 —AMCURLL. X R IL KA 75 B — A BRI 8] & 1 e -

B A
B WWDGHAPBLI £ 341 5 153 2 (1) I 4 Bk 3y
B YRR E IS AT R T A
m MR
& YRR AR I E /N T 040, (B T sh) AR S A

H B R oD ERER H H EH =
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& IR BER R B DM R, G TR 3h) W A B A
& WA TE TV E RV, Z0hi T B S T OxA0m) 7 AL LY Hh W (EWINT), & n] LAY

FHF B H s LU e WWD G R A7

2.14 1’CE&ED

ZIBANPMSLIRC R &N, EIREEZ EVIThRE, EHIITA 12C AL E I T Wil MPERFER . SO
ZMiEEE R A (B = X FFIMHz), SCRDMAREAE, Al 5SMBus 2.0%%.  12CELE 2R A&, G
CRCH A AN 56: . SMBuUS(F 4t % #4226 —System Management Bus) F1PMBus( . Y 2 & 2k —Power
Management Bus).

2CHE O R EIhReF IR W R

Z FEHLIIRE: AZATHE AT B AT A
12CE W& Dhe:

L JEREEINE:

& rAREAE G S

I2C A\ 4% D fe:

& R bR ;

€ 12CH OSCHFTALBRA0N, Tk, 707 MBI SRS bk e ¥ 6 77

& {EILAAG I
P ARSI 7 A2/ 100 b bk R FR IR Y 5
SCREAS [ F 8 TR
& FRiEEE (5100 kHZ);
& U (514400 kHz);
& Pud+ (FIA1IMHZ)
WREWRE:
& SRR R
& FRIEL AR
& 12CELITFRE;
bR
AR AR K
b1k PR AL S 1R R (ACK) % s
R 2 L P R AR B 1B 2 A
AR R B T BRI Y _E R BT Vs
2/ T )
& LI OB B R
& 1T T AR
A RN b T RE
HEBFA MR IIDMA;

|

L JER JEK JNN J-i
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ERRAR
A HC B RIPEC(fE B A R URAS ) R 7 A A 56

R IEAE A PECHH AT ME N 5 — A5 1k i
T 85— M 15 PECHT IR 56
HeZ¥SMBuUSs 2.0

25 msH PR I ZE

10 ms=E ¥ # RFA BMEY R I [H]

25 ms 5 7 BANI IS R i ]

it ACKH il A A4 PEC ™ A= I B
SCHREHBE 73 ML (ARP)

B A PMBus

2.15 B FEB IR PR 2R (USART)

N32G457 R4 /= H, SRR T 7B AT IO B2 O, B3E3ANIE F [F 2P 1 53 D Uk 28 (USARTL. USART2F
USART3), F144 i 5P U R #(UART4A. UARTS. UART6. UARTY). X743 DAL 7B i@ (S . SCHFIrDA
SIR ENDEC & ¥ g fiftht . 2 AbFEE B AR AN Tl AR ANILINE/ DI fE .

USART1/ UART6/UART74% il (S M 2 0] A4 5Mbit/Fh,  Hoe 422 O R [E 1 2 0 14 2.25Mbit/F) .

USART1. USART2HIUSART3#: [ H A {4 FCTSHIRTS S 5 . FHAISOT7816/1 8 it AL AZESPIIE
fEhis, BT 82 0 # AT LAE FI DMARELE .

USART F ZRH AT T

XL, s

NRZARHERS 3

DEOBRER KL RS, WA AR, T RERIEN,  eik4.5Mbits/s
] g AR A K P (B BRO )

AIRCE RS IR, SCRELERAME IR AT

LINZERIEFB Wit 4F B HE /7 LA LINAAS I BOTAF 6877, SUSARTREPHAC E RLING, A 13467 Wy
TR, A I10/1 147 B F 4

0t R IE I T 0 AR

IRDA SIR Zmid&sfifthd s, 78 1EH BT SCHRE3/16/407 (1472 i [H]
B ERERETRE

& FRERE O SCRFISOT816-3bRE HLw S SFB B e R X
& BRe-RH 2.5 15 M kAL

BALLR X Tl A

AC B A1 HIDMAR 2 0P 483815, 7E SRAM ELFI I 4 h 2DMAZE phigs i/ % 3% 51
ST 1) () R AR R BRI AR A R T

Kribr &

B R

B RGN

L JER JER 2R R 4
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ERRK

L I3 CTEAY S AR
LI L rE il

LIV 5SS L TR A

B ORCE AT I
B ORI RS

& AR

& R

& iR

¢ KSR

B 100w EFTUSART A KR

L JBE 2K 2R 2R 2R JER JEE JNR 2R 4

CTSif 4

LIN B A A )
RIEHHE AR
PR & A7 A
o W 381 e 25 7 N
i R

MU 1%

e R
WG 1%

B DAFEIRIEME, WUIRMMEAITE, B

W FRERAS 3 g (G 2 T S R 0 b bk o ZS A )

www.nationstech.com

m A
USARTHER USART1 USART2 USART3 UART4 UARTS UART6 UART7
AR ZH EX X8 XH XH XH XH
B 2 XH Ba XH AxF | Axf | A | A
L A7 (DMA) X K XH XH XH XH XH
EZ T XH XH XH XH XH XH X
EEZ XH X H XH A | AXH | AXH | AIH
Bk T XHE ZH A | TXfF | TR | TIH
PR T (LK) XH XH XH XH XH XH X
DA fE X X X X X X
LIN BZ5i X X X H X H X H XH
2.16 HBATHMEEO(SPI)
SCREBANSPIE L, AIE IS IR, SPISIPSIL = B,

SPISCVFE Fr S4B AW T A 834707 sGE A5 - ik Cn] ARG B A, I M s &
FEALEE N (SCK) . 5 HIERELLZ FRCE T N AE. BRI T 2R G, AR ] — 2 0A B 42 i AL

FT R AR, 3R] {3 CRCA SR Y T SEIE (5
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EREIAK
SPIZ I H FEIhREW T -

3%k 4 W T [ 2064

T AN 35 = UL ) A 2 P XU B L [ A A

8l 164 LA ik

F Bl A

BEEERN 5

8 AR I R 2 T A AR U (B K M FeeLk/2)
WAL (B K N fpeLr/2)

X S w il SMib St ST

F RN T S 7T DL A B A EATNSSHE B IR ERE K B A 5
I Gt AR PR IR Al P A 7

F G AR AR Y, MSBYE i 5 LSBYE i

AT fid A T R B RO R ObR S

SPLE AT RS AR &

SCREAT SRS 1 EEFCRC

& TERIEBIT, CRCH AT LIBEAE A iR G — N7 ki

& TEANUT B AR 1 B 5 — AN B 3T CRC 256
W AJfiR PR E R R B R CRCE R AR &

B SCEFEDMATDREM R R IE AR R A A R R
B BECREEE: SPI1E136Mbps, SPI2/SPI3#:118Mbps

2.17 BATHE S (1°S)

12S 2 —FP35] B[R] 20 B AT B FL@E R, O B 8RR 2 AR HE 12882 1 (5 SPI2FISPI3E H) AT LA TAEF 8%
MARS, X2 AT DARC B 1607 . 2447 53206 A& 4, 75 T e B N N\ 5l Ol iE, SCREE SR EESR
8kHz#96kHz, ‘& SZFEVUFP 5 AibniE, B KA I2ShridE, MSBFILSBXSF5#riE, LAAPCMARE.

AR L#E A, oL TARE ERM 2R RN o S eAE N E R &, @4 1 1a) AR 1 B & $ AL e

E5.

12SE: i EZD)Rean T

WA (DU BRI

B REE AERIE

W SAZRMERTRFE T RS, IRAFREI 5 SR 4% (BKHZ £ 96k Hz)

B AR DU L6, 2447 5 324

B EE T A R A 1667 (16667 HE il BR3247.(16 2454327 £ 45 i)
W A GRAR AR (R A

W NURIEBET B R R bR AR 3 O R i bR AL

W 160 A AE A R AR I, TEIRIE G S — AR
RIS
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ERRAR
& 1S KRR

& MSB XJ 5 hRifE (Zeht 55)

& LSB X FFARAE (A R 55)

€ PCM #5ifE(16 Arid@ i by K s [R]D 5i3s 16 AL A ity f oy 32 {0 i i)
B Ry AR R MSBAE S
B ORIEFERE R ADMARE
W ERPE R DU B AN S LA, ER [ 2 256X FS(Fs N E IR AR )

2.18 ML Ah5E3E 1 (QSPI)
S PR QSP I HURES, T LA I P A7 2R F T A
QSPIHE il & 1) 3= BRI R

B 7] DA piSingle SPI/Dual SPI/Quard SPIBEK . 7ESinglefiX R, SCREFRAEIISPHEAE, W LA TAELE X
T. &WTHEAT

W SPIRERAE 5 2URT DA B R Rl A N A A A, 1R B dr ST I B, S8 1 BLalisi sk
B B PR A B T B T DARC

S HE8-bit. 16-bit. 32-bitf1 % 17 il 75 2

HHRBURFIFO

S DMAEE(E

SCREFIFOHRINT . B Se P Ib . BRI p b, B0 U i e v
K I# S FF4>36Mbps

TR A B A, #0E 7 da OB BL. bR BL. 2B 50 B DummyBh Br. by
Bt, UK BT AR B O ig L

2.19 ZE&FFIMANm 1 O (SDIO)

AR5 N 3 11 (Secure Digital Input and Output), fij #RSDIOF: 11, SDIO - H14% I NAHBAME ML A1 £
AR (MMC). SDAEfE . SDIOR ¥4 a4t T /R

SDIOFHLThEeUn -

B ¢ FF (MultiMediaCard System Specification Version 4.2) , SZHF167(BRIN) AR FIBA FHE M4k, 1M A
ZE L MMC MY

B ¥ (SD Memory Card Specifications Version 2.0)

B ¥ (SD I/O Card Specification Version 2.0) , SZHFLAL(ERIA) AL Hicdh #s X
B SDIO #i# % 7] ik 48MHz

B SDIOASCRESPLE T

2.20 5| 25 X R 4% (CAN)

TFR2BECANS LR L, A MVE2.0AR2.0B(E5)), HEF miA1IMbps. & Al AR &3k 1A AR R HI bR
WML, ] DUBESORN & 36 29 FRIR AT I 4 it

T B
B ECANTHY2.0AH12.0BE Btk
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PRy A B vy Al A 1Mbps

SCHREIT [A] il 2 388 45 T R

& 3 DRIEHEAE

& OERST R S R TR A I
& iU RI% SOF B ZI i )8

il

& 3 JURER) 2 NI FIFO
AR (3 RS 2H

H 14 e s A

PRIRFFFI R

FIFO i t b2 75 = mT i

& 0B SOF A %I fry i [k

FIF 1] fjr 5 38 15 452 2

& b EAEX

& 16 i1 His T ER 4%

& FTERSE 2 BRI RIEI [A)EL
(e

L S

* 6 0 o

& RS LA O 1 B bk ), (TR e R

2.21 B BATEZ(USB)

N32G457 R 5| 7= i Nk — N R T USB I B 2 15 11 2%, 15 45 USB W 45 (12Mbit/F2) bR, ity i ] BHER A

BeE, HAHRMREETEE.

FEHSEA N i 3 B A
USB % & $5 ill 2% 3 BRFE U R -

56 USB2.0 453l i & I HE AR I
AJECE 1 3] 8 4> USB i A

www.nationstech.com

USB% I {148MHzI 4 i 9 8 EPLL B3 ™ AL O PRIE IS AR E P, I B s 20

CRC(T¥h TUARBLI) L B S, S [ AN 22 (NRZ ) Zit i/ fift b A1 AL SH 78

SCRFRE R/ R D vy R U X ML)
XHF USB e/ i R
T3 s B b ik b A

USB DP {5 54 ECRENHE 15K ERiraBH CREIHZHD , FEE25%

2.22 BB A HEO(GPIO)

T Z971NGPIO, 4 740 (GPIOA/GPIOB/GPIOC/GPIOD/GPIOE/GPIOF/GPIOG) , HF£H167 i [
(FEIE104S, GHLILTAS) o FASGPIOS| JEIHES v] LA 3R AHAC B i . (HESRETIRD « farN GiFaliANTT 4
i N SR AN TR 1, 2 EGPIOS] AR5 B s E AN L, A 105 e 5 ik 5
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EIREK

B A s

B T HA B A DIRER I L, BT A RIGPIO S| B K i e 7T .

GPIOF: EAF AU T
W GPIO i AN AT DL 34 2 590 i B 22 P o .

*

*
*
*
*
*
*
i

m A

*

*

*

LETPASE A

N LR (55 R
MANTH (55T HD
[EEEIPN

VAR ket
A5 2
A% N2 H DRe
THRE IR
I/O(GPIO)

SAHIEFINIE N G, BRThEEARTFE, K BOOTO Al BOOTL #+ (BOOTO il BOOT1 M AT
F) 5 1O S P T B AR g A AR

AR AR E AL G, SRIIRERITE, 1O I A B A A, RS, JTAG 51
BB T LA R h

v JTDI & T Ehiist

v JTCK BT Rt

v JTMS BT EHiist

v NJTRST BT kst

Lk B B, 5 B0 B A A A B R BB 1/O SIR. RT LA CLHES R A O
i 20

PR AL 1 B BB R T R

SR T/ . BT S L ER A AN IR RE T, D T AR AN R T AR, i 1 06 20T B e A
SR A BRI FH ZhRE w6 2506k iy 1 AL IC B 7 A7 2 AR

GPI1O #iE ML, BUENLE RVFHRSS 10 BILE . UE— o DA EHAT 7808 (LOCK)ESF, £ F—Ik

AL AT, REASRE S e A R B

2.23 IRI/E P #3%(ADC)

TR Z AN 1207 4. TMSpS AL R B X LLEAIADC, S RF Frum 4 NN ZE 404 N, Al 40N AR A1 74 P 3
Z506, HPADCLIZIF1IANHMIREE, ADC2IF13MMiiEiE, ADC3 154N iiliE, ADCAST#E13

ANF B

&

ADC L ZAFPEHA I T
W CRF1247, 10 £ 847, 6 [y R R AL E

*

*
L 4
*

12bit 73 3 T B R A A 4.TMSPS
10bit 73 ## 5 T i e KA H 6. 1IMSPS
8bit 73 HE N I R A 2 7.3MSPS
6bit 73 HE N i R A 2 8.9MSPS
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ADC i 7 9 TARIS B SRAEIT B PRI T i B Yt

& XA E AHB CLK YE N TAER #PE, fHmn] 3] 144MHz
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& THCE PLL {EARAER BhE, A mnlE] 80MHz, 44 1,2,4,6,8,10,12,16,32,32,64,128,256
& 1AL E AHB_CLK 1E N RFEN 8098, Hm ] 2] 80MHz, SCH5r4i 1,2,4,6,8,10,12,16,32

& CPEFEER R T AT Th AR, SR A ZRC B AR IMHzZ
SCREE I ik ADC SRAE

BRI AE IR TR NEEA A ORI R ARG 1A R e 7= A i
FRLYCRI T S 45 A5 5

MIEIE 0 FEIE N (19 H 2 #i =

SCHF ERHE

A AR — S50 2 X 5

KA TEI R R LA 38 T 4 ) i P

TR U] 45 R N A 4520 A/ R 3 T3

[ W7 A =

WEM, ADCL Al ADC2 414 . ADC3 fil ADC4 4 &
ADC fEHZIR: 1.8V F 3.6V

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

ADC 7] LU 1] DMA #:4F, FUNEE R #]HH DMA 15 5K 4

BAWE T IIIRE, AT UAAERAE AL — . 2 AT i B IEIE, 4 AL 015 5l L A

fEI, A7 A

2.24 B IER B2 (DAC)

SCFRRN B A 4% (DAC), DACR 120 K v N\« oA HH B0 U e - DACHKLERAT 2/ i 1,
RN BB A PR eds, 2 DACH LRI LA . DACH LUIEL 51 Jif A\ 225 H IS VRer+ 3R
T REHA EE Hea R

AN 4 1 SRR N iR DR -

P~ DAC #edudt: A —/Mii@iE
AT E ¥ 8 ArEk 12 {7 fi

12 s nIC 1 A A B 57

[F] 5 5 D A

7R I

PR = A

XU DAC JETE A 37 B[R] 5 i

AN IEIE AL A 6 DMA ke

BB A AT B

i N 2% ik VREF+
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BRI
2.25 BHEJEK A (OPAMP)

Wk e 2 4N RAL IS SBORES s B AMBIOR . WRERBERT AT g fE MUK 88 (PGA) 2 2 Fh TARBL A (HGRA
A A ERTBCR NS ER IR o

FEIBEIT
B SCRRELBIR N
W 0] DA R ST RIS JEORT ] G R 258
C IR ESAEE 1PN =S E
B OPAMP TAERFAT DARC & i
& MR (SN ED
& PGA B, TIgmfEigaiiscy 2X. 4X, 8X. 16X. 32X;
L GRS
W R ADC JEIE FH T HECK S E S E .
2.26 B LLEAR (COMP)

ERmZ T RS, TTULRE s (LEBES T s L 51 201/0 1), WRTBLAE R Ssd &, 72
W76 0T LA S ok [ 52 i 38 I PWIME H G A5 T R 3T e a4 i«

P as 3 ZEThRE LR

U & 57 Kb 7N e 58

W PR A SARIIE A 3 S AN F N
& AER 10

& DAC HiEfH

& AEAEBERSA G 2 AAEA B E VREFL. VRER2, A7 7 ANHUEERILE) , ATk T
Voba BE1T 64 2535517

B AR, PIRCE A TCIR . (RE . TR . R

W PR AT DU B 170 B e AR, Tk

& RFEM

€ OCREF_CLR Fff (T 3& A sz

® R

PUIR 28 SCHRF A B, B0 R AL ADLDE AN 25 7 DR i

COMP1/COMP2, COMP3/COMP4, COMP5/COMP6 ] LA Rl 7 11 Eb 45 2%

SCREH BRI EL A Al T DA A Ae vl F Bk #% Timerl_OC5. Timer8_OC5 fEiH a4 A
B AR T DA T TR RE 77, SCREA SLEEP AR T e

2.27 BEARRRBR(TS)

TR AR AR P — IR AN AR LT, BV FEI7E 1.8V <Vppa< 3.6V ZIA . I A& G 1E N T 0% 1%
FIADCI_IN16H A NEIE £, 45 s 1A eyt e e 3 v M
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ERRA
2.28 LK $E: O (Ethernet)

N32G457 A5 6 — LUK MMACHER, iZHiHL 0475 10/100Mbps UK IMAC( Bt vy i #l 4%), R FIDMA
DAL FHR i) A 3% 5 B ek B, SCREMINOA ST 122 1) 5 RMIN(E Ak A 53 ST 122 11 B RS 432 (PHY )38
2 FIPRAERZ 1, SEE DR I it i A1k S 3. LK RIS HGEE ST IEEE 802.3-2008 41 #EATIEEE 1588-2002F%
Do NEEANEZEEYMN S CF

W 10/100Mbps %# f& s %

TEE MIRMIN #2101

FF& CSMA/CD P33 T

4 IEEE 802.3 Jifa 4 0 T #:4F

FEASNTAERN, AT LGB % & B0 1K) PAUSE 2 il ot

PAMUA AL, E BT CRC A1 A w42 il (RIS 78 7

TEFRYCMIRS,  E 2 2 BRIEFRAL/CRC yrf 15

AR BEREAT e, SCHREERCK A 16K 715 (R AR it

A B AT AL (40~96 A7, LA 8 A7 FAT P AR)

SCHREZ il R 1 b e A =

Xof TR IE RS A AL, IR BIARSE Y 32 AR R

SCRERGINZ R ) 1EEE 802.1Q VLAN #r2%

L FHFE A AL ik . Bl il i

Y FE ] RMON/MIB %43 (RFC2819/RFC2665) 1 17 5 il P4 (1) /A 25 Gt 1+

18 MDIO £ L% PHY #4718 A 3

Rl LAN g il AMD ] Magic Packet™ ijii

Sz 1 LK RS 255 (1) 1Pv4 R TCP 88 A (RIS I B8 A 38 23 T e

SCHREXT 1PVA R SARER AT, DL IPv4 Y IPV6 Hdf % U 341 TCP. UDP B¢ ICMP [FR: 50 A BE T A 25
M R T e

B S7EFH IEEE 1588-2002 FRifE g ST LA M ) 8%, 72 RNl F2ii sl ka6 R A R oin - 64 A7 i s (]

59
B RGBT, FEERIEIMIN, THE RN IP B3R5 A 2 TCP. UDP Y ICMP FR: 561
2.29 HFIHFEE O (DVP)

DVP&E A Rif. 3K MICMOS AL g3 11, AT DL 7 s SEILE 7 i BEBCREE oK, JF HEEAREE
AT FHCPUFFil.

DVPH: B D REAF LU T -

B A ERETT R

SRR B (ML 24MHZ), 25 4P CMOS 5 Fr AL b
HAT 8 x 32bit K/ FIFO, FIFO — R AalfE4 4 A7 i
FFDMA, KERGAFELT CPU FTi
RAEBIG K NILAA 4 RS
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EREAK
B SCREEREE A B R B R AT

2.30 A ITURRH T H 5T (CRC)

S CRC32MICRCL6IAE, AEFF LA U (CRC) T 8 6 AL R [ 52 )2k iR 2 TR A3 B4E — CRCIH 45 L
TEMNEZ IR, 3T CRCMHAYE T 3o i K AL s £ % 19— Bk . AEEN/IEC 60335- 1wk )36 Bl 14
AR T — R DN A7 A7k AR 0 F B, RO 870 1T LA TSGR ST AN 4 9 S5 2E BB AN
H JRAZ R AE IR 72 1R 3 40 E

CRCH) 3= ZEHF I T -

CRC16: SZHFZ Iz X160+ X15+X2+X?0

CRC32: FHFZ Il X32 + X% + XB + X2 + X164 X124+ X1 + X104+ X8+ X7+ X5+ X4+ X2+ X +1
CRC16 5| 14~ AHB I 44 HI(HCLK)

CRC32 i1-5 S a]: 14~ AHB % & #A(HCLK)

TEHTCARTHE A A E VT e &

B SR DMA 7

2.31 BB 5] 2 (SAC)

PR SRR I 51 5, SRR 22 0 B R vk i FB 5 R PR i SRR R A iR B R Rk Il AR T Al A A
SN 5 REARR IR 48 i I A e S L

TSR AR

W SCFF DES SR
& 7 DES Al 3DES iz
& TDES 3 #F 2KEY 1 3KEY 3
¢ I CBC fll ECB X

W SCRF AES SHRREE
& SO 128bit/192bit/ 256bit 2 EH K
€ ¥ CBC. ECB. CTR &l

M EF SHA JeiB 5Tk
& ¥ SHAL/SHA224/SHA256

W SCEE MDS AL

B ERRRE S SML. SM4.  SM7 ik DL K SM3 2R B

2.32 E— & & 55 (UID)

N32G457 R 517 it 4 B AN AN BE R IE— B4 )7 4105, 2393 966 A UID(Unique device 1D) 11287 )
UCID(Unique Customer ID), XN # F 9115 77 UE A7 A7 il o ) R GURCE R, e AT AL (45 EAE ]
J RS, HORUEXTNS2GAST R IR — MUzl de (EAT AT O T AR ME— B, P AR PP s B 4 T
DLl 1 CPUBKITAG/SWD 5 HEEHL, AN ATz ik

UID 961, 38 H HIRMON P 515 BN RS, R4S INAERT, R bME— bR 5 BN AL 5,
— AR AR N A il 3 Y IR 22 2k

UCIDy128f7, sy B IREA 34155 3, B O R A7 KRR AE B
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2.33 HATHELITAGHHR O (SWJI-DP)

WHRARMAISWI-DP#: 1, 454 TITAGHI A AT 2 il e 0, mf DASal B3 47 sk i1l D B TAGRE D 1)
R, JTAGHIITMSHIITCKAE 543 5| 5SWDIOFISWCLKEL F 51 1, JTMSHEI_E it — AN R 1S S 2 5 T
1EJTAG-DPAISW-DP] 1] #z
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EIREK

3 5| X AHiR
3.1 HEREHE

3.1.1 LQFP64

vBAT[_|

PC13-TAMPER-RTC [_|
PC14-05C32_IN[_|
PC15-05C32_0UT [_|
PDO-OSC_IN [_|
PD1-0SC_OUT [_|

NRST [

PAO-WKUP [_|

PAL[_|
Pa2 [

www.nationstech.com

B 3-1 N32G457#&3FILQFP645| {44

©
fa]
o
[ee)
[¥e]

59| |pB7

60| |BOOTO

<
fa]
o
©
o

57| |pBS5

LQFP64

N 9
g B
(101
38

55| |pB3

52| |pcit
51| |pc1o
50| |pA1s
49| ]rAa14

48 [ ]vop_2
a7 []vss_2
46 [ ] pa13
a5 ] Pa12
a4 [ ]ran
43 [ ]rat0
42 [ ]rao
a1 [ ]ras
a0 [ ] pco
39 [ ] rcs
38 [ |7
37 | ] Pce
36 | | PB15
35 | | rB14
34 [ ]rB13
33| ] PB12
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3.1.2 LQFPS0

PE2 [:
PE3 [
vBAT [

PC13-TAMPER-RTC [_|
PC14-05C32_IN [
PC15-05C32_0UT [_|
0sc_IN [
osc_ouT [

NRsT[ |

pco[]

pc1[]

pc2[]

pca ]

vssa[_]

VDDA [
PAO-WKUP [_|
Pa1[_]

Paz ]

Pa3[_]

vss 4[|

Ny

B 3-2 N32G457 RFILQFP80F| fi4- 7

o ) o N N

DI 0 o o 5 ~ © b <« ®»® o 4 o ¥ Id 8 8 I OI o'

Q 9 m m O @m @ @ @ ®m O QA QO 0O 0O O <« <« 9 9

> > o o M A A A A o a a a a a a aca > >

HiEIRIRIRIRINININIRInINININInInInInInIn
(@8 2 RFRRIREIRBB85 883 3Y I
1 60
2 59
3 58
4 57
5 56
6 55
7 54
8 53
9 52
10 51

LQFP80

11 50
12 49
13 48
14 47
15 46
16 45
17 44
18 43
19 42
20 41
N

Pad |22
PAs [ |23
PAG [_|24
NS
pca[ |26
pcs |27
PBO |28
PB1 [ |29
PB2-BOOT1 [_|30

vop_4 |21

PE7 [ |31
PEs [ |32
PE9 [ |33
PE10 [_[34
PELL[ |35
PE12 [ |36
PE13 |37
PB10 [_|38
pB11 |39
vss 1[40
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BEREIR
3.1.3 LQFP100

Bl 3-3 N32G457 &% LQFP1005| il 4> A

~
76| | PAL4

99| ]vss_3
98| | PEL
97| ] PEO
96| | PBo
I
94| ] BOOTO
93| |PB7
92| |PBs
91| |PBs
90| | PB4
89| |PB3
88| _|pD7
87| | PD6
86| | PD5
85| |PD4
84| |PD3
83| |PD2
82| |rD1
81| |PDo
8o ]pc12
79[ ]pc11
78] ] Pc10
77| ]Pals

100 ] voD_3

P2 |1 75| ] vbD_2
PEs[ |2 74] | vss_2
pea[ |3 73[ | NC
PEs[ |4 72| | PAL3
PE6 | 71| | PAL2
vBAT [ 70[ | PALL

PC13-TAMPER-RTC [_| 69[ | PAL0

68] | PA9
PC15-05C32_0UT [_| 67[ | PAs
vss_s[_|10 66 | PCo
vob_5[ |11 65| | Pcs
osc_N[ 12 64 |Pc7
osc_out[ |13 LQFP100 63| ] rcs
NRST[ |14 62| | PD15
pco[ |15 61| | rp14
pci |16 60| ] PD13
pc2[ |17 59| ] PD12
Pc3[ |18 58| | PD11
vssa |19 57[_]PD10
VREF-[_| 20 56 | PD9
VREF+ [ |21 55| | D8
vDDA[_|22 54] | P15
PAO_WKUP [ |23 53| | rB14
PAL[ |24 52| |pB13
Paz[_]2s 51{ | pB12

&

o

~

Pc14-0sc32_IN [

=)

©

Pa3[ |26
vss_a[ |27
vDD_4[ |28
Pas |29
Pas [_|[30
Pas |31
a7 |32
pcal |33
pcs |34
PBO [ |35
PB1[ |36
PB2-BOOT1 [_|37
pe7 [ |38
PE8 [ |30
PEg [|40
PE10 [ |41
PE1L[ |42
PE12[ |43
PE13 [ |44
PE14 [ |45
PE15 [ |46
pe10[ |47
Pe11[ |48
vss 1[40
vDD_1 [_|50
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3.1.4 LQFP128

Bl 3-4 N32G457 & ¥ LQFP1285| jil 4> A

P o 2 le 2\2
gm‘aommor\@mvmgmlmmv:\womlmvmmaoﬂzaﬁz
S¢ i ypeg@epepaf ¢929090228¢220282Q28¢Q¢8¢QZ¢<E¢
OO OO A A O A A O A i
(a8 5 § 8 § 8 ¥ 8 833581833358 885 88388 ES 385 )
@ - o4 4 4 9 4 4 3 4 3 3 3 3 9 9 9 39 39 33333 3 3 3 3 3

P21 96 | vDD_2
PEs[ ]2 95 | vss_2
PE4[ |3 94 |pa13
PEs[ |4 93| | pa12
PE6 [ |5 92| |pAn
veaT [ |6 91 | pat0

PC13-TAMPER-RTC [_|7 90| | PA9
PC14-05C32_IN [_|8 8o | pas
PC15-05C32_0UT [_|9 88| | pco

pro [ |10 87| | pcs
prL[ |1 86| | pc7
pr2[ |12 85 | pce
Pr3[ |13 84| | vDD_9
pra[ |14 83 | vss.o
prs[_|1s 82| |re3
vsss[_|16 LoFP128 81 | pe2
vop_5[_|17 8o ]Pe1
osc_iN[ |18 79[ ] PGo
osc_out [_|19 78 | Pp1s
NRsT [ |20 77[_] D14
pco[ |21 76 | D13
pci[ |22 75| pp12
pc2[|23 74| ] voD_8
pca[_ |24 73| ] vss s
vssa[|2s 72[ | eo11
VREF-[_| 26 71[_]Pp10
VReF+ |27 70| ] PDo
vopA[_|28 69 | PD8
PAO-WKUP [_| 29 68| | pB15
pa1[ |30 67| ] PB14
Paz[ |31 66 | PB13
Pas[ |32 65 | PB12

vss_a[ |33
vDD_4 [ |34
Pas[ |35
pas |36
Pa6 [_|37
pa7[_|38
pca [ 3o
pcs [[40
PO [ |41
PB1[ |42
PB2-BOOT1 [ |43
vss_6 |44
voD_6 [_[45
PF12[_|46
PF13[_|47
Pr14 [_|48
PF15 [_|49
pe7 []50
pes [ |51
pEg |52
vss_7[_|s3
voD_7 |54
PE10 |55
Pe11 |56
PE12[ |57
PE13 |58
pe14 [ |59
PE15 [_|60
P10 [ |61
pe11[ |62
vss_1[]e3
voD_1 [_|64
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ERRA
3.2 5B E X

S HATIRRIOE MG VEHIE S HH P T “GPIOMAFIO” TN “SEHIIAE” &5,

® 3-1 BHEX
e D &R S HTIR©
s | ¥ | Fail- "
o o) Z ()
318/18|8 AT = | W |safe® i;if}';
i A K| O | xx| RAER Rk 5 X
19199 -
- -
- 1 1 1 PE2 1/0 | FT | Yes PE2 UART6_TX DVP_HSYNC
- 2 2 2 PE3 1/0 | FT | Yes PE3 UART6_RX DVP_VSYNC
- - 3 3 PE4 1/0 | FT | Yes PE4 - DVP_PCLK
- - 4 4 PE5 1/0 | FT | Yes PES5 - DVP_DO
- - 5 5 PE6 1/0 | FT | Yes PE6 - DVP_D1
1 3 6 6 VBAT S - VBAT - -
2 4 7 7 |PC13-TAMPER-RTC®| I/O | TC | Yes PC130) TAMPER-RTC -
3 5 8 8 PC14- OSC32_IN® | 1/0 | TC | Yes PC140) OSC32_IN -
4 6 9 9 | PC15-0SC32_OUT@® | I/O | TC | Yes PC15® 0SC32_0ouT -
- - - 10 PFO 1/0 | FT | Yes PFO - QSPI_NSS
- - - 11 PF1 1/0 | FT | Yes PF1 - QSPI_CLK
- - - 12 PF2 1/0 |TTa| No PF2 ADC12_IN10(9 QSPI_100
- - - 13 PF3 1/0 | FT | Yes PF3 - QSPL_I01
) ) ) © QSPI_102
14 PF4 1/0 |TTa| No PF4 ADC1_IN5 12C3 SCL
I ) QSPI_IO3
15 PF5 1/0 | FT | Yes PF5 12C3_SDA
- - 10 | 16 VSS 5 S - - VSS 5 - -
- - 11 | 17 VDD_5 S - - VDD_5 - -
5 7 |12 | 18 OSC_IN™ I | TC | Yes OSC_IN - -
6 8 | 13 | 19 0OSC_ouT™ O | TC| No OSC_OuUT - -
7 9 |14 | 20 NRST /10| - - NRST - -
COMP7_INM
(10) _
8 |10 |15 | 21 PCO 1/0 |TTa| No PCO A?Zcég—égel_ DVP_D2
- UART6_TX
ADC12_IN7(0
ETH_MII_MDC COMP7_INP
9 11 | 16 | 22 PC1 1/0 |TTa| No PC1 ETH_RMII_MDC UART6_RX
12C3_SDA
ADC12_IN8(10) UART7_TX
10 | 12 | 17 | 23 PC2 1/0 |TTa| No pPC2 ETH_MII_TXD2 SPI3_NSS
COMP7_OUT 12S3_WS
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ERRAK
ESE:S S &R R ATIRR®
s | £ | Fail- "
o e} = ©)]
218|583 Wil | B | E a0 DHE
Loiolg|g RO |xx| BRUP Bk HE X
o|lo|lo| o =
UART7_RX
SPI3_SCK
ADC12_IN9U0 12S3_CK
11 | 13 | 18 | 24 PC3 I/0 |TTa| No PC3 ETH_MILTX_CLK OPAMP3_VINP
OPAMP4_VINP
COMP5_INP
19 | 25 VSSA S - - VSSA - -
12 | 14
20 | 26 VREF- S - - VREF- - -
21 | 27 VREF+ S - - VREF+ - -
13 | 15
22 | 28 VDDA S - - VDDA - -
WKUP
USART2_CTS
ADC1_IN1©®
TIM2_CH1_ETR COMP1_INM
14 | 16 | 23 | 29 PAO-WKUP I/0 |TTa| No PAOQ TIM5_CH1 SPI3_MISO
TIM8_ETR
ETH_MII_CRS_WKUP
COMP1_OUT
USART2_RTS
ADC1_IN2® COMP1_INP
TIM5_CH2 OPAMP1_VINP
15|17 | 24 | 30 PAl 1/0 |TTa| No PAL TIM2_CH2 OPAMP3_VINP
ETH_MII_RX_CLK SPI3_MOSI
ETH_RMII_REF_CLK 12S3_SD
DVP_HSYNC
USART2_TX
TIM5_CH3
ADC12_IN11¢9 OPAMP1_VINM
16 | 18 | 25 | 31 PA2 1/0 |TTa| No PA2 TIM2_CH3 OPAMP2_VINM
ETH_MII_MDIO COMP3_OUT
ETH_RMII_MDIO
DVP_VSYNC
USART2_RX
A-rg\élf—lcl\:é) OPAMP1_VINM
17 1 19 | 26 | 32 PA3 1/0 |TTa| No PA3 = OPAMP1_VINP
TIM2_CH4 COMP5_INP
ETH_MII_COL -
DVP_PCLK
18 | 20 | 27 | 33 VSS 4 S - - VSS 4 - -
19 | 21 | 28 | 34 VDD_4 S - - VDD_4 - -
COMP1_INM
SPI1 NSS COMP2_INM
= COMP3_INM
USART2 _CK -
DAC OUT1 COMP4_INM
20 [ 22 | 29 | 35 PA4 1/0 |TTa| No PA4 = 9 COMP5_INM
ADC2_IN1®
COMP6_INM
DVP_DO ~
QsPI "NSS COMP7_INM
- OPAMP4_VINP
12C2_SCL
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ERRAK
ESE:S S &R R ATIRR®
s | £ | Fail- "
o e} = ©)]
Loiolg|g RO |xx| BRUP Bk HE X
o|lo|lo| o =
COMP1_INM
COMP2_INM
COMP3_INM
SPI1_SCK COMP4_INM
DAC_OUT?2 COMP5_INM
21123 |30 | 36 PA5 1/0 |TTa| No PAS5 ADC2_IN2® COMP6_INM
DVP_D1 COMP7_INM
QSPI_SCK OPAMP1_VINP
OPAMP2_VINM
OPAMP3_VINP
12C2_SDA
SPI1_MISO
TIM8_BKIN
ADC1_IN3©®
22 | 24 | 31 | 37 PAG6 1/0 |TTa| No PAG6 TIM3_CH1 TIMI_BKIN
OPAMP1 VOUT
DVP_D2
QSPI_IO0
COMP2_OUT
SPI1_MOSI
TIM8_CH1N TIM1_CHIN
ADC2_IN4® COMP2_INP
TIM3_CH2 OPAMP1_VINP
23 |25 |32 | 38 PA7 I/0 [TTa| No PA7 DVF_ D3 OPAMP2 VINP
ETH_MII_RX_DV COMP6_INM
ETH_RMII_CRS_DV COMP2_OUT
QSPI_IO1
ADC2_IN5®
DVP_D4 12C3_SCL
ETH_MII_RXDO OPAMP3_VINM
24 | 26 | 33 | 39 PC4 1/0 |TTa| No PC4 ETH RMIT RXDO COMPATINM
QSPI_102 COMP5_INP
UART7_TX
ADC2_IN12(0)
ETH_MII_RXD1 12C3_SDA
ETH_RMII_RXD1 OPAMPA. VINP
25 | 27 | 34 | 40 PC5 1/0 |TTa| No PC5 DVP_D5 -
QSPI_103
UART? RX COMP6_INP
COMP4 OUT
(10)
ADGC3_IN12 TIM1_CH2N
TIM3_CH3 =
TIM8_CH2N UART6_TX
26 | 28 | 35 | 41 PBO 1/0 |TTa| No PBO ETH M1l RXD2 OPAMP2_VINP
5VP__D6 COMP3_INP
COMP5_OUT
ADC2_IN3® TIM1_CH3N
TIM3_CH4 OPAMP2_VOUT
27 | 29 | 36 | 42 PB1 1/0 |TTa| No PB1 TIM8_CH3N UART6_RX
ETH_MII_RXD3 COMP2_INM
DVP_D7 COMP1_OUT
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ERRAK
ESE:S S &R R ATIRR®
s | £ | Fail- "
o e} = ©)]
T A K| O |xg| EL Bk EEX
o|lo|lo| o =
DVP_D3
28 | 30 | 37 | 43 PB2 I1/0 |TTa| No | PB2/BOOT1 ADC2_IN13(10) UART4_TX
SPI1_NSS
N VSS_6 S | - - VSS_6 - -
- - | - |45 VDD _6 S | - - VDD _6 - -
- - - 46 PF12 1/0 | FT | Yes PF12 - DVP_D4
- - - 47 PF13 1/0 | FT | Yes PF13 - DVP_D5
- - - 48 PF14 1/0 | FT | Yes PF14 - DVP_D6
- - - 49 PF15 1/0 | FT | Yes PF15 - DVP_D7
TIM1_ETR
UART4 RX
- (10) —
31 |38 |50 PE7 1/0 |TTa| No PE7 ADC3_IN13 SPI1_SCK
COMP3_INM
TIM1_CHIN
UART5_TX
SDIO_DATO
- (10) —
32 |39 |51 PES 1/0 |TTa| No PES8 ADC34_IN6 SPI1_MISO
OPAMP2_VINP
COMP2_INM
TIM1_CH1
UARTS5_RX
- (9) —
33 | 40 | 52 PE9 1/0 |TTa| No PE9 ADC3_IN2 SDIO_DAT1
SPI11_MOSI
- | - | - |53 VSS_7 S | - - VSS_7 - -
-l -] - |54 VDD_7 s | - - VDD_7 - -
TIM1_CH2N
SDIO_DAT2
_ (10) —
34 | 41 | 55 PE10 1/0 |TTa| No PE10 ADC3 _IN14 SPI2_NSS
12S2_ WS
TIM1_CH2
SDIO_DAT3
_ (10) —
35 | 42 | 56 PE11 1/0 |TTa| No PE11 ADC3_IN15 SPI2_SCK
12S2_CK
TIM1_CH3N
- | 36 | 43 | 57 PE12 1/0 |TTa| No PE12 ADC3_IN4® SDIO_CLK
SPI2_MISO
TIM1 _CHS3
SP12_MOSI
- (9) —
37 | 44 | 58 PE13 1/0 |TTa| No PE13 ADC3_IN3 12S2_SD
SDIO_CMD
- - 45 | 59 PE14 1/0 |TTa| No PE14 ADC4_IN1® TIM1_CH4
- - 46 | 60 PE15 1/0 |TTa| No PE15 ADC4_IN2® TIM1_BKIN
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BRI
ES B3 > LR A TIRC
s | £ | Fail- "
o [ o 2 @®)
21889 Wil | B | E a0 DHE
Loiolg|g R | O | xp| RMH Bk HEX
o|lo|lo| o =
i i I I
TIM2_CH3
12C2_SCL COMP5_INM
USART3_TX OPAMP3_VINM
29 | 38 | 47 | 61 PB10 1/0 |TTa| Yes PB10 ETH_MII_RX_ER OPAMP4_VINM
COMP3_OUT COMP1_INP
DVP_D4
12C2_SDA TIM2_CH4
USART3_RX OPAMP3_VOUT
30 | 39 | 48 | 62 PB11 1/0 |TTa| No PB11 ETH_MII_TX_EN COMP2_INP
ETH_RMII_TX_EN COMP5_OUT
ADC3_IN1® DVP_D5
31|40 | 49 | 63 VSS 1 S - - VSS 1 - -
32 | 41 | 50 | 64 VDD_1 S - - VDD_1 - -
SPI2_NSS
12S2_WS
12C2_SMBA
USART3_CK COMP3_INM
33 |42 | 51 | 65 PB12 1/0 |TTa| No PB12 TIM1_BKIN OPAMP4_VOUT
CAN2_RX COMP4_OUT
ETH_MII_TXDO
ETH_RMII_TXDO
ADC4_IN3®
SPI12_SCK
12S2_CK
USART3_CTS
TIM1_CHIN UART5_TX
34 | 43 | 52 | 66 PB13 1/0 |TTa| No PB13 CAN2_TX COMP4_INM
ETH_MII_TXD1
ETH_RMII_TXD1
ADC3_IN5®
SPI2_MISO
TIM1_CH2N COMP3_INP
35| 44 | 53 | 67 PB14 1/0 |TTa| No PB14 USART3_RTS UART5_RX
ADC4_IN4®
SPI2_MOSI
12S2_SD
36 | 45 | 54 | 68 PB15 1/0 |TTa| No PB15 TIM1_CH3N COMP4_INP
ADC4_IN5®
USART3_TX
ETH_MII_RX_DV
ETH_RMII_CRS_DV
OPAMP4_VINM
- (10) —
46 | 55 | 69 PD8 1/0 |TTa| No PD8 ADC4_IN12 SPI3_NSS
12S3 WS
CAN1_RX
COMP6_INM
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Eop

LQFP64
LQFPS0
LQFP100

LQFP128

BB

HO)
1/0 &#@

Fail-
safe®

EhRee
(BALJE)

WIERE R TR

NN

HEX

PD9

1/10

TTa

No

PD9

ADC4_IN13(10

USART3_RX
ETH_MII_RXDO
ETH_RMII_RXDO
SPI3_SCK
12S3_CK
CANL_TX
COMP6_INP

71

PD10

110

TTa

No

PD10

ADC34_IN719

USART3_CK
ETH_MII_RXD1
ETH_RMII_RXD1
CAN2_RX
COMP5_INM

72

PD11

110

TTa

No

PD11

ADC34_IN810

USART3_CTS
ETH_MII_RXD2
CAN2_TX
SPI3_MISO

73

VSS_8

VSS_8

74

VDD _8

VDD _8

75

PD12

1/0

TTa

No

PD12

ADC34_IN9(0)

TIM4_CH1
USART3_RTS
ETH_MII_RXD3
SPI3_MOSI
12S3_SD
COMP7_OUT

76

PD13

110

TTa

No

PD13

ADC34_IN1010

TIM4_CH2

77

PD14

110

TTa

No

PD14

ADC34_IN11¢0

TIM4_CH3
12C4_SCL
TIM8_CH1

78

PD15

110

FT

Yes

PD15

TIM4_CH4
12C4_SDA
TIM8_CH2

79

PGO

110

FT

Yes

PGO

UART7_TX

80

PG1

110

FT

Yes

PG1

UART7_RX

81

PG2

110

FT

Yes

PG2

12C2_SCL

82

PG3

110

FT

Yes

PG3

12C2_SDA

83

VSS9

VSS9

84

VDD _9

VDD _9

37 | 51 | 63

85

PC6

110

TC

Yes

PC6

1252_MCK

TIM8_CH1
SDIO_DAT6

12C4_SCL

TIM3_CH1
SPI2_NSS
12S2_WS

USART2_CTS

38 | 52 | 64

86

PC7

110

TC

Yes

PC7

1253_MCK

TIM8_CH2
SDIO_DAT7

12C4_SDA

TIM3_CH2
SPI2_SCK
12S2_CK
USART2_RTS

39 | 53 | 65

87

PC8

110

TC

Yes

PC8

TIM8_CH3
SDIO_DATO

TIM3_CH3
SPI2_MISO
USART2_TX
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ERRAK
ES B3 > LR A TIRC
s | £ | Fail- "
o e} = ©)]
T A K| O | xg| B Bk EEX
o|lo|lo| o =
e e B A
TIM3_CH4
SPI2_MOSI
TIM8_CH4 12S2_SD
40 | 54 | 66 | 88 PC9 1/0 |TTa| Yes PC9 SDIO_DAT1 USART2_RX
COMP6_OUT OPAMP3_VINP
OPAMP4_VINM
COMP4_INP
USART1 CK
41 | 55 | 67 | 89 PA8 1/0 | FT | Yes PA8 TIM1_CH1 -
MCO
USART1 TX
42 | 56 | 68 | 90 PA9 1/0 | FT | Yes PA9 TIM1_CH2 12C4_SCL
USART1 RX
43 | 57 | 69 | 91 PA10 1/0 | FT | Yes PA10 TIM1_CH3 12C4_SDA
USART1_CTS
USBDM COMP5_OUT
44 | 58 | 70 | 92 PA11 1/0 | FT | Yes PA11 CAN1_RX COMP1_OUT
TIM1 _CH4
USART1_RTS
USBDP COMP6_OUT
45 | 59 | 71 | 93 PA12 1/0 | FT | Yes PA12 CAN1 TX COMP2_OUT
TIM1_ETR
JTMS- PA13
46 | 60 | 72 | 94 PA13 1/0 | FT | Yes SWDIO - UART4_TX
- - 73 | - Not connected
47 | 61 | 74 | 95 VSS 2 S - - VSS 2 - -
48 | 62 | 75 | 96 VDD _2 S - - VDD _2 - -
JTCK- PA14
49 | 63 | 76 | 97 PAl14 1/0 | FT | Yes SWCLK - UART4_RX
TIM2_CH1_ETR
PA15
50 | 64 | 77 | 98 PA15 1/0 | FT | Yes JTDI Slggé—'\\/lvsss SPI1_NSS
- USART2_CTS
TIM8 _CH1N
USART3_TX
SPI3_SCK
51 | 65 | 78 | 99 PC10 1/0 |TTa| Yes PC10 SUISOI‘(R)T‘S{'I)'(Z 12S3_ CK
- QSPI_NSS
COMP3_OUT
USART3 RX
UART4_RX SPI3_MISO
52 | 66 | 79 | 100 PC11 1/0 |TTa| Yes PC11 SDIO_DAT3 QSPI_SCK
COMP4_OUT
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BEREIR
ESp5 ] s &R R A ThRE®
s | £ | Fail- "
[=) o) = (3)
i i K| O | x| RAR) 2Rk L0 3'8
o|lo|lo| o =
USART3_CK
SPI3_MOSI
53 | 67 | 80 | 101 PC12 o | T | Yes PC12 LSJSFOTSE&( 12S3_SD
- QSPI_I00
TIM8_CH2N
CANL_RX
- | 68 | 81 | 102 PDO 110 | FT | Yes PDO® - UART4_TX
QSPI_iO1
CANL_TX
- |69 |82 |103 PD1 110 | FT | Yes PD1(M - UART4_RX
QSPI_102
TIM3_ETR Slgg’;—’\\/‘\fg
54 | 70 | 83 | 104 PD2 /0| TC | Yes PD2 UART5_RX —
SDIO_CMD QSPI_IO3
- TIM8_CH3N
- | - 84105 PD3 110 | FT | Yes PD3 - USART2_CTS
- | - |85 |106 PD4 110 | TC | Yes PD4 - USART2_RTS
- | - |86 |107 PD5 110 | TC | Yes PD5 - USART2_TX
- -1 - [108 VSS_10 s | -] - VSS_10 - -
-1 -] - |10 VDD_10 s | -] - VDD_10 - -
- | - |87 |110 PD6 110 | TC | Yes PD6 - USART2_RX
- | - |88 |111 PD7 110 | TC | Yes PD7 - USART2_CK
- - 2 PG4 110 | FT | Yes PG4 - -
-] - [ PG5 110 | FT | Yes PG5 - -
- - 114 PGY 110 | FT | Yes PGY - -
-] - Jus VSS_11 s | -] - VSS_11 - -
-1 - Tus VDD _11 s | -] - VDD_11 - -
PB3
TRACESWO
SPI3_SCK TIM2_CH2
55 | 71 | 89 |117 PB3 110 | FT | Yes JTDO 283 oK SPIL 5K
USART2_RTS
TIM8_BKIN
PB4
TIM3_CH1
56 | 72 | 90 | 118 PB4 /0| FT | Yes | NJTRST SPI3_MISO SPI1_MISO
USART2_TX
TIM8_ETR
12C1_SMBA TIM3_CH2
SPI3_MOSI SPI1_MOSI
57 | 73 | 91 | 119 PB5 110 | FT | Yes PBS 12S3_SD CAN2_RX
ETH_MII_PPS_OUT USART2_RX
ETH_RMII_PPS_OUT TIM1_BKIN
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BEREIR
ESp5 ] s &R R A ThRE®
s | £ | Fail- "
[=) o) = (3)
3183 |8| wwaw | B[ |aeo| DOE
T A K| O | xg| B Bk EEX
o|lo|lo| o =
USARTL_TX
CAN2_TX
58 | 74 | 92 | 120 PB6 110 |TTa| Yes PB6 T'f,ai—scﬂ-l ETH_MII_PPS_OUT
- ETH_RMII_PPS_OUT
COMP5_OUT
USARTL_RX
59 | 75 | 93 |121 PB7 /0 |TTa| Yes PB7 ITZ|(|\:/|14"SCE|)4A2 ETH_MII_TXD3
- COMP6_OUT
60 | 76 | 94 |122 BOOTO -] - BOOTO
TIM4_CH3 'CZACNlis&
61 | 77 | 95 | 123 PBS /0 |TTa| Yes PBS SDIO_DAT4 —
ETH_MII_TXD3 UARTS_TX
M COMP1_OUT
12C1_SDA
TIM4_CH4 CANL_TX
62 | 78 | 96 | 124 PB9 /0 |TTa| Yes PB9 SDIO DATS UARTS. RX
COMP2_OUT
97 | 125 PEO 110 | FT | Yes PEO TIM4_ETR
98 | 126 PE1 110 | FT | Yes PE1
63 | 79 | 99 | 127 VSS_3 s | -] - VSS_3
64 | 80 |100 128 VDD _3 s |- - VDD _3

|= #A. O= %, S= @, Hiz= F.
FT: A5V TTa: #2833V, SHHHAS#: TC: 2R3V IO.
FLEDYRE R AT B H 1

PC13, PC14 FAPCL5 7/ BIidid i JiHFFHS TR, TS SR N GEGER Y IR H 7 (BMA) o BILEX =15 ITE M
GG LR IRAY: (E 5 B R GE L ETRMHZ 0T, R0 5 #580pF , =15 Bllfaind % it s i A GE 6
I73mA.,

5. XLLT G XK LI T EIFERE Ty T BIER (L, L6 5] TR ES 1 85 17 X 10 3 1 s 12 i X LE 37 77
A S W ER LRI NL) o KT UITIERZLAO [T A B 15 ZEN32GASXX ] /7 55 FHFH 1 75 17 X B FIIBKP
TR A T

6. MBI IHIIRERERE LA BT I ) (RS BRI B T, A L 5 HN32GASK P15 T
BT FE AR 2 B

7. LQFP64EIHEL 7] J5 A1 5] 6 75/ 17 J 2 iA B B 0SC_INAIOSC_OUT Lk il HA Al LU i i X 1™ 5/ I P DO
FAPDLIGE, 24/ MPDOAPDLAS, X1 IR G TE A0 158, 1HX/ FLQFP80/100/128 £#/%4¢, 7 7PDOAPDIL /4
FHITHEE T, IUE R LB BT BMR RE . 2129015 B 17 ZFEN32GASXX ] 122 FHHI R TH5AI0 2
FA % A

8.  Fail-safe /75404 KA HIHANT, TANO_LIFGA s A RAFAETGA 1 - TPHEA ST MITT-FEHE W LA —E Bk
FFHFEEIRHIHZR

9. XWAIHIADCEHE Ky R, 3 FaR i R 4. TMSPS (12Bit)
10. X AVHIADC Ay fEFE e, 3L FFAR g R 4. TMSPS (12Bit) »
T s ZEFHG T S B b o BEHIADCL2_INX, ZEniX 17/ I AT EUZADCL_INXZZADC2_INX. #/417: ADC12_IN9ZE7vix 71> 5/ [l

M 0w npoE
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LU E 9ADCL_INS, 14 7] LU B 7ADC2_IN9.

JAIRE, FE )T IS B R o IADC34_INX, X 1] I a] LUEADC3_INX Z2EADCA_INX .,
)T IPAO X IR T 5EH HITIM2_CHL_ETR , 7] LB B iZ 255 5TIM2_CHLZ(TIM2_ETR. /F#E, PALSXIA/HY
FHIYH BT TIEN)EZ FTIM2_CHL_ETR, A B HFHTE X
KT R, 7 ZRI IO HEJE S I 22N 73,6V
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EIREK

4 S

4.1 MR %

FrAERER UL, BT BRI #S AV ss AR 1E .
4.1.1 /PRI KEE

GRARRE IV, 2R P LS 100061072 i £ FR BB Ta=25C T 4T HOMIAR, AT it/ PR KA 44 7
BOR ARSI . b HL PR AN B 26 R 125 R

PRGN R 7 IO P S £ A VPG « BRI/ B T A A SIS, RS fEra s EiltiT
%§3E%éﬁﬁ%%miJ%$ﬁ%ﬁ@%ﬁﬁﬁ$%ﬁﬁuWﬁ¥ﬁﬁﬁMW5ﬁ%ﬁ@ﬁﬁﬂ%%ﬁ)
4.1.2 SLRVHAE
BRAERE BT, SRR T TA=25TRIVop=3.3V. KRR, U T-F 5 15 5
4.1.3 Bt 25
BRAERE AL, S R R, SUR T S B
4.1.4 FEREE
T3 B0 1 R At T a1,

B 4-1 5l sAER&Hs

—IX MCU

30pF —

4.1.5 5| BHiE N\ B E
B E R B 7 R TR 42

42191 A AR A3 F7 PR 22 5] Nations Technologies Inc.

sk FRIIATEG X @R RS 109 5 EREEAKE
H1%: +86-755-86309900 {£H: +86-755-86169100
HE4: info@nationstech.com HE%w: 518057



Nation
IR

Ny

B 4-2 5N BE

www.nationstech.com

MCU

43/91

A AR A3 F7 PR 22 5] Nations Technologies Inc.

Hhhik: RIITTR X @A X F IR 109 5 BRI AKE
Hif: +86-755-86309900 {4 Fi: +86-755-86169100

HE4: info@nationstech.com HE%w: 518057



NQtion v:“ www.nationstech.com

EREAK

4.1.6 fLEE TR

Bl 4-3 ftrTR
VBAT |
Power Switch Backup circuit
~
1.8-3.6V (32KHz Oscillator,RTC wakeup
circuit,Backup register
=TT T 1
I
I
|
10 |
General 1/0 port —@ Levell jogic :
switcH circuit - 1
Core circuit |
(CPU,digital 1
Vbp circuit and |
1 memeory) :
| |
Vbp1/21 Volt : |
oltage
. regulator I' :
nx100nF | :
T |
1x4.7 uF ] :
|
= Vssi1/2/- e !
VbD
VDDA L
: - —@ >
|
|
VRer : Analog
— e peripherals
— (ADCs
10 nF VREF+ DACs
A OPAMPs
+1UF COMPs)
100nF +1UF VREF] |
hd I
== Vssa | -

VE: T4 TuF 280 B EIN bos -
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IBAT VBAT
( ) ]
U/
B loo Voo
5
1 :]
— Voba

4.2 4% B KBUEE

INAEZHAF RO BT i Rl <40 f KBUE(EFIR (R 4-1. K 4-2. R 43)P ey i, mRES FEERTK
ANEHBARIR o 3K B2 40 Y BE AR 2 B KT, JF AN RRTE LR AF T 88 F RO D REVE R TE 1R BRI AR
EREONIE SIS A GG T E T i

£ 4-1 BERHE
e R B/ME BAE L:N v
Vop- Vss A1 3 A4k H A (B B Vopa Rl Vop) @ -0.3 4.0
Vv FESV R Z 5] A Hm N\ H RS Vss-0.3 55 \
i 8 51 _E N FE® Vss-0.3 Voo + 0.3
| AVopx | ASTEASE H 5| B2 Ta) 1 HE T 22 - 50 iy
| Vssx- Vss| ANTE 5| B 2 e ) 22 - 50
VEspHEM) ESD& H B L s (N A 2 W 4.3.117%
1. FrA P HIE(Vop, Vooa) FHL(Vss, Vssa) 51 Bl 200G 242 82 21 A58 Fe VFVE Rl Y IR e &R 48 L.
2. VinANEHEKE, BRiESER 4-2,
3. H45VEZS| NS5V, Voo MEMLT2.25V,
F 4-2 HRiR
5 ETip) RRXED By
lvoo 2235V D0/ oo HL U5 F LU (L% FEL U O 100
lyss 23 VssHB 28 1 FEVR (R HE HRLE) (D) 100
| FERE VORI 151 1L 0% th 12 A
© AL VORI 51 51 _E f% th oL 37 12
NRST5| JHIFIEN B -5/0
lingping @ ~ N
FoAd 51N R IR 45

1. A RIHTE(Vop, Vooa)FIHL(Vss, Vssa)5| A ZGR 4B 2 40 fo Y TE B R Bt i R 45
2. HViNSVoolf, B —NIERTEANBR; HVINKVssh, B — N RFTEANBET. hneiny SN S HE KE, BEFESER
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® 4-3 B
e i #E By
Tste it AE IR FE G -40~+125 oC
T KR 125 °C
4.3 THe&M:
4.3.1 BHAIT/EEM
£ 4-4 BRITAEEM
(iR ¥ > 353 B/ME BXE BT
fHeLk N B AHBHT £h 4512 - 0 144
fecLia PN 5 AP B LS 4 B % 0 36 MHz
fecLkz A H AP B2 s} i 4 %2 0 72
Vop P A o - 1.8 36 vV
VbbA TN 4 A W25 VopWAH[H 1.8 3.6 \Y
VBaT o TR E - 1.8 3.6 vV
Ta R (B EARST) JE S RAT -40 105 °C
T 4R JE S RAT -40 125 °C
1. #UUE AR A EIE N Voo M Vooaflt B, 76 L AT IE S #/EIHE], Voo MVopaZ Bl % 7oA 300mV 1 £ 7 .
4.3.2 b o F0p o ) PR TAE 548
FRPEHISERKIER 4-45 B IR E FIRE .
R 4-5 LR RN ) TIESY
e B2l X4 B/ME BAE BT
¢ Voo b FH# R EEL Y5 EE S MOTF 313 Vop 20 © WV
VP oo R HLA L EE AV ool E1 2110 80 B i

4.3.3 PYHR R ALAN r PR R B BR RS Ak
TR IS ERAAER 4-45) OFREERE FAIVootk iR F IR i
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R 4-6 WHIREALAN AR I R

5 e b s w/ME HRE BAE Bhr
PRS[2:0]=000 (_-F+¥%) 2.09 2.18 2.27 \Y
PRS[2:0]=000 (K F41Y) 2 2.08 2.16 \Y
PRS[2:0]=001 (_LFHif%) 2.19 2.28 2.37 \Y
PRS[2:0]=001 (N F&if) 2.09 2.18 2.27 \
PRS[2:0]=010 (_LFH%) 2.28 2.38 2.48 V
PRS[2:0]=010 (N F&#) 2.19 2.28 2.37 Vv
. . PRS[2:0]=011 (_-F+¥%) 2.38 2.48 2.58 \Y
zﬁzgﬁﬁfﬂﬁﬁﬁ PRS[2:0]=01L (M) 228 238 2.48 Vv
HIMSB H0) - PRS[2:0]=100 (_LFH%) 2.47 2.58 2.69 \Y
PRS[2:0]=100 (F F&if) 2.37 2.48 2.59 \
PRS[2:0]=101 (_LTH) 2.57 2.68 2.79 \
PRS[2:0]=101 (T F&#%) 2.47 2.58 2.69 \Y;
PRS[2:0]=110 (_L7Hi) 2.66 2.78 2.9 \
PRS[2:0]=110 ('F F&¥) 2.56 2.68 2.8 \
PRS[2:0]=111 (_LFH#Y) 2.76 2.88 3 \Y
Vous PRS[2:0]=111 (' F4¥Y) 2.66 2.78 2.9 \Y
PRS[2:0]=000 (L T+#Y) 1.7 1.78 1.85 \
PRS[2:0]=000 (T &) 1.61 1.68 1.75 \Y
PRS[2:0]=001 (_E7Hi) 1.8 1.88 1.96 Vv
PRS[2:0]=001 (F F&¥) 1.7 1.78 1.85 \
PRS[2:0]=010 (_L7H%) 1.9 1.98 2.06 \Y
PRS[2:0]=010 ("N F#iH) 1.8 1.88 1.96 \
‘ ] PRS[2:0]=011 (_EFHi) 2 2.08 2.16 \
RIS REIAR Y Topsr 510011 (R ) 19 1.08 2.06 v
A 3% 3% (PWR_CTRLI y
MSB 1) PRS[2:0]=100 (_E7Hi) 3.15 3.28 3.41 \
PRS[2:0]=100 (T F&Y) 3.05 3.18 3.31 \Y/
PRS[2:0]=101 (_LTH1) 3.24 3.38 3.52 \Y
PRS[2:0]=101 ('~ F&#Y) 3.15 3.28 3.41 \Y
PRS[2:0]=110 (_E7Hi) 3.34 3.48 3.62 \
PRS[2:0]=110 (T &) 3.24 3.38 3.52 \Y
PRS[2:0]=111 (_EFHi) 3.44 3.58 3.72 \
PRS[2:0]=111 (' F&#Y) 3.34 3.48 3.62 \Y
VpyDhyst® PVDIR - - 100 - mv
Veor éDDL /T A A - - 1.64/1.62 - \
TrstrEMPOM AT RFEE (8] - - 0.8 4 ms
1. BHEIHHRE, RNEAEF IR,
434 NEWSEHE
TR IS EORKIER 4-45] R F AV oo i fUE A/
R 47T HENSRHEE
"5 Bl *AF s/ ME HRME A Bhr
VREFINT NEZSHREE -40°C< Ta< +105°C 1.164 1.20 1.236 \Y
Mz o3 7
1. SRR SRAE I (] 2l B A 1) 2 IR 3RS 2
2. HWIHRIE, AEAFHIER,
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BRI
4.3.5 ft e B R

HIRHFER Z M SRR R 4G Tahr, RESHRIR RO TERE. R, V05 I, i
MR E . AR VORI B d R . R 7 EA- s AL B DA AT AR 45

P RE I R B, L 4-4.

A R T S AT T B R FE DI R, AR AT — K AT AR
4.3.5.1 B KHIRHEFE

W B2 0T R FI4

B A RVOS FAE TR, JFERES S RT
B AN T SRS, BRAEREHI B .

W [NAEA7 A U7 In) B ] 8 8 21 iy R IS AT 1 e AR (0~32MHzI N0/ 5A5 A 1, 32~64MHzI 145
5 1, 64~96 MHzI 24543 8 1], 96~128MHzIsf 342543 J& 1], 128~144MHzIN J9aA™ 2643 J& 1) .

B RTINS (s IXADNSHOLAE B B I RS 2 o i TR )

B PR feouk = frok/4s freika = frelk/2.

B Vpp=3.63V, MEGREET105°C.

F ABIEK 4-9rh 4 IS, RRIER 4-450H BT E T AVoofit i i R AT H .
R 4-8 BITHRTRIBKBEREFE, BARLEABNN TN HEIT

Voo Vss(TC %K) -

HAEO
e ] %1 frex TA=105°C LA
SISO, M 2
2 > Z
s g | TR 36MHz i -
| iR P 144MHz 1538
e ', 72MHz 9.7
KA FTA SN 36MHz 67

1. HEZEAVHEEE, AEAEPHNER,
2. Hfuck>8MHzi j5 FPLL.
£ 4-9 EEIREI T MR A HETERE

HAEO
Ziinc 28 %4 froLk T2 = 105°C BLT
SR ERO), M 2
&b i z :
| R g | SRR 36MHz 10 -
N : PO 144MHz 9.2
o : 72MHz 6.6
KH A S 36MHz 21

1 AP, REEER P,

2. HfucLk>8MHzH 3 FIPLL.

4.3.5.2 LY K] BLIRVH B

MCUAL T Rk 5 T

B A ROG IEAE T AR, IR RS HAF E—VopEVss(L 11 3) -
B A RN T SR APIRAS,  BRARR U o

W AR RS U 0] B[R] R 58 21 BT RR IS AT R SR PRATRE (0~32MHZ I A0 SE45 A, 32~64MHzI 146
R, 64~96 MHzI R2/N545 1, 96~128MHz 3425647 1, 128~144MHzIs AN S5E45 & 1) o
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ERRAR
B OREERE AVt LR SRS TR 4-4.

B RS TURIIREITE (JRs: EANSHLIHE B E N P P2 AT B E ). IR AMI: fecuka=

fhoLk/4s Troike = Thewk/2, fapccik = freLka/4 o

R 4-10 BATBT KRB ERIEFE, HARAEABN N HFlashdig

HWRIEW

= E 0 %14 freLk fERERT A S XEPA B

O S

144MHz 30.3 14.2
AN RIS 4 ®) 72MHz 17 8.1 mA

oo BATHLUT 4 36MHz 9.3 5.3
BRI AT FRIEPIRC %S, e (120 = Lef A

AHBTR 47 LA AR A 2R 36MHz 3.8 39

1. BAYERAETA=25°C. Voo=3.3VIR1E 5],
2. BB ADC R INARAMG 0.8mA BRI AE. TER BT, XEH HER RAEI R ADC(%E ADC_CTRL2
FAAFLEI ON L)y 74 238

3. HMEEAETASMHZ, Hfuck>8MHzY JE FIPLL.
R 4-11 ERIRALNT M SR B T AR

HRIEFO

s 2 %4 frek {ERERTH XEE B

HME@ Vi

144MHz 25.3 8
AN ERIN 4 ®) 72MHz 13.9 5.3 mA

oo RIS 5 T T4k 36MHz 8 3.6
R ST T B HIRC $R5HHS), L2ae 242 = -

AHBT3 451 LA YA AT R 36MHzZ 72 2

1. RUERAETA=25°C. Vop=3.3VETIIRE ],

2. MRS M ADCE I N &AM 0. 8mA R TH#E. MEN MRS, XE B R A5 ADC(#% ZADC_CTRL2 #F
1722 ONAL) I A2 18 T

3. SR B CON8MHZ, Eifrclk>8MHZIN 5 FIPLL.

4.35.3 fRIFERR R FIHFE

MCUAL T T 51 A4

B A0S AL T AR, IR e S Er b
B A RANEAE T SCPPIRAS,  BRAER: AU B o

Voo Vss(TC %K) -
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ERAK
£ 4-12 {FHAAHUEST K BIRI & K IR
. HAEEO B
e 28 A Ta=25°C Ta=105°C
T E A Tz, A s N ETRC
PR35 TR IR % B 4k T oS RS (B b 300 1200
STOPO #iz{F SCE 1)
BRI A4E I PR R 28 A TR Th AR A 2, SR ol P 3
RCHIR % 7 Al i T AR 3 7 A0 T R RS (% 150 800
A M1 )
. SRR 20T R, RTCiZ{T, R-SRAM
oo e P i, prosE Ry, MATIIAT | 10 100
ESAEN PR A
G ) FBRCHR 5 B AU | TR T 7 5 0 nA
STANDBY # RIE N HRCHR G % 4b T )R IRFS, ML E 29 40
R T | [T T RIS '
T N #ERCHR % 28 AN AN & T 1M b T 2= ] 27 35
KA, RHEIRY BHRTC &b T EHPRA '
B X
Ioo_vBaT (VBAT) Mt | REIRG 2R FRTCA T I B RE 2 15
B L

1. HZEWEEWL, AEA PR,

4.3.6 AhER I PPUR AR

4.3.6.1 SMERERER PR (HSE)

R HIRHESHOR AT D AN BRI, SRR RS R 445K
R 4-13 FHESMEA P AR (BypassBER)

G ! %1 R/ME BAUE B AL
frse_ext FH PRI i O 4 8 32 MHz
VHseH OSC_IN#a A\ 5| I i B HiL 0.8Vop - Vbp
ViseL OSC_ING N 51 B FE P ] Vss - 0.3Voo v
tw(Hse) OSC_IN{= ERAK Y B[] V) 16
:::zg OSC_IN EFFa) F Byt 1] - - 20 "
Cin(Hsg) OSC_INF A F LM - - 5 - pF
DuCy(usk) B2 - 45 - 55 %
IL OSC_IN#i A\ I FLIi Vss<VINSVDD - - + pHA

1. BRI, ANEA PPN,
4.3.6.2 SPERARERET BHIR (LSE)
T b4 H IR M B BURAE B — AT (0 SNSRI A5, PRI P RO o F R S B 26 4411 51
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BRI
£ 4-14 [RESNGH P iS04 (By passER)

#s e %1 B/ME WRE BAE AL
fise ext AT 4B A (0 0 32.768 1000 KHz
Visen OSC32_INHiI A 31 il 1 F P H 0.7Vop Voo v
ViseL OSC32_INiI A\ 51 I i P e Vss 200 mv
tw(LsE) OSC32_IN i BRI I i ] 450 s
tsoticse) 0SC32_ IN_E Tk B [y Bl 1) - - 50
DUCy(.sg) = 30 70 %
I OSC32_INfi A\ Ji HL it Vss<VIN<VbD - H A
1. BHBTHRE, AEAEFPIER,

B 4-5 B ATIRISE A R R
Vhsen 90% AR A
Vst 10% /
t
tr(nse)—> tinse) tw(Hse) twHse)
Thse
fHSE_ext OSC_IN < | )
external clock source
o LI-I =
B 4-6 FMEIRER SRR TR E
Visen  90%
Vise 10% J -
t
tiwse) tiwLse) tw(Lse) twiLse)
Tise
external clock source fLSE_ext OSC32_| N -
Juuro =

A5 A —A A W B T R AR A B R S R I

e S AR I Bk (HSE) FT LA F — 1> 4~32MHz ) il 1A/ Wi B VIR #3 F) PR 1R 357 47 A o AR v ey HH 455 B 2
SRR R AP A SR AN TR, ISR SRV RIS IR . RN T, RS AN G B A A2
SRR EEUT IR A A 1L, DA N SR RS B (RS E I TR . AT SR B AR ES  TE A S B (i E
$eo FEREAR), TEWWAHBLAOA ) Ri. (I BLER 2 A A A IRl A FRAT T8 5 U 1 JE VRt A IR
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BRI
F 4-15 HSE 4~32MHziR G 2345 L@

5 BH E i B/ME | BBUE | BXE Bhr
fosc In PR35 A A - 4 8 32 MHz
Re S L RH - - 160 - kQ

Vpp=3.3V, Vin=V

. HSESE b VoV ViVes - as A
Om PRZ 25 5 3 a3 10 mA/V
tsu(nse)® Ja I TE] (8MER1A) Voose:Fa 52 1 - 3 ms

L RIS RORFIES ol SR R R B B R A
2. HBHRIE, A .

3. tsumse)e A SIS E], S ANERPFAEREHSEJT 4RI R, B 19 2R E FI8MHZHR S X BN ] o IXANHUE A AE — AR AR i A 1
PRt LIERATE], e AR A I A R T AR ALK

B 4-7 {5 H8MHz gk A iy S8 74 7 A

Resonator with
integrated capacitor
L1

,___I_C____I lOSC_IN fuse
! 1IN I:

Re Gain
control

>
| Resonstor S

o | osc_out

REXT

1. RexrUHI S PRRORFE DOE
58 F — A e M B A 8 7 2 R TR SR e o

RHE AR B (LSE) T LI F —1~32.768KHZz 1] I /P B 1 IR 28 /A B IR o o A o AT TS A IR B 2
T TRAZ AN T e E, B AR A R g R . TEN A, R A AN R R A2
SR REHL SR AR5 2 O S, DA/ NG HE 2 ST A B AR E I 18] o A SR SR IS IR S VRGN S (R . &
. ORES), EEWMARMIERF . (X BIERNM S A IRAS & BA 18 5 Ul 1 e A R)
JEB: W TFCuRCLy, KNI ENE AN A, HPET 5 BRI de KB i R4S . 7 CLAIC 2 AA
HAZE s g 1R I 7 LICLAIC o B 55 7T 4 45 HE 01 36 L B HT 240
TFHZCLH i % : CL=Cu xXCi2/ (Ci1+ CL2) + Cstrayr HH'Cotray 2 5/ T 1 75 FIPCB $ (P CB A F 1
@/ﬁ”_'?o
Bl WHEE T — AR A CL=6pFE IR % I H. Csray=2pF, N|CL1=CLo=8pF.

R 4-16 LSEHRY 241 (fLse=32.768kHz)®

e M %1k R/ME HRAE A Bhr
Re G - - 5 - MQ
gm PR35 4 15 3 - 5 - - HA/V
tsuse)® Ja BN [A] Ve Fa i i - 2 - s

1 B RIE, AEAEP Pl

2. tsuwse) R E BT IR, MWK RELSET IR, B A5 358 5E 32,768 KHZR 7 X BEIS 1] o 1X N EE A& 7E — DN FRUER i
RERES LS R], e nT RE A A i AN R T AR B K
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[ 4-8 f§iH32.768kHzR R BBI RO @

MCU
Low-power
Control Amp
Re
VWA
IN ' ' out
L L
{0t
Xtal iR
Cu Ci

|

1. ESHLSEREEAITER.

2. NPRIESR AR ENE,

4.3.7 PN ERI PR R
T R S A BRI A e B TR R A 3 4-41 1R A
4.3.7.1 FEATB(HSI)RCHIR G 25

AR AR, ARSRE B ZER e -

# 4-17 HSHRS SO

e il %M BAME | HBME | BKfE | B
frs, DS VDD=3.3V, Ta=25°C, 5 | 7.92® 8 8.08®) | MHz
DuCy sn el - 45 - 55 %
ACChsi HS IR 8 i@ ¥EEZ363Y65°C -2.5 2.5 %
tsuqHst) HSHR % % )8 I [A] - - 5 us
Iob(Hsty HSIHR % 45 DIHE - - 40 pA

1. Vop=3.3V, Ta=-40~105°C, BRIEHFHIEA.
2. HBTHRIE, A7,
3. RN, ROFTIREELN . AR R 22 1 B £)+1.5%.
4. WA O IRET R I, HER BRI, AR PR AT .
4.3.7.2 {EE A EP(LSI)RCIR 2%
R 4-18 LSIIRH AR W
il 4  is B/ME HAEME | BKE | B
25°C f:#fk, VDD =3.3V 38 40 42 KHz
fLSI® iy AT VDD =1.8V ~3.6V,
Ta = -40~105°C 30 40 60 KHz
tsusy @ | LSHIRY: &% g shin [ - 40 80 us
Ioosy @ | LSIHR Y2 D4E - 0.1 - uA

1.  Vop=3.3V, Ta=-40~105°C, BRIAEEEMULE.

2. HBUHRIE, AR .

4.3.8 MARTFEAR 3 M R P B 8]

R 41951 (M RIS (A2 AE — D8MHzIXJHSI RCHR; &% (KM MR BN A5 1. Wi i A ] A Ak 44 24 iy
AR 2T E -
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B STOPO. STOP2E{STANDBY#:E=: W4 ZRCIRY #e
W SLEEPHEZC: JRyR 23t NSLEEPA: I BT FH B
B (P TR) A2 A A B AL B R P & 3R 4-410 2R 21531

2R 4-19 (R ThFERBIE BRI [R]
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s 2 WRE AL
UNU&EE;D M SLEEP: i 480 ns
MSTOPOMEEE (i [ 2% 4 T iz 174 3X) 20
@)
twusTopo HSTOPOME (i IE 52 AR I FERE ) 22
twustor2™ MSTOP2M: figt 40 HS
twusoey" MSTANDBY e it 100
1. MR (] I MR EE S T AR 2 B P R U — 45 4R A
4.3.9 PLLASM:
% 4205 IS BUR T FI R IR S M LR R & R 4-400 &5 3],
F 4-20 PLLER M
&
% o
i B BR[| RmE | EEo | T
‘ PLL%f NI 4@ 4 8.0 32 MHz
PEIN TPt A It 525 L 40 - 60 %
oL our | PLLAE A5 i i 4 32 - 144 MHz
tLock PLL Ready 18/R15 5% i [A] - - 150 s
Jitter Rms cycle-to-cycle jitter @144MHz 5 - ps
Ipll Operating Current of PLL @144MHz VVCO frequency. 700 pA
1. HZGATESE, ATEEF PR,
2. EBELEMGHIEFERAL, A ARIEPLL NI 4R 5oL ourht T RYFTEE A .
4.3.10 FLASH i 8844
FRAEREA UL, AR SERETA = -40~105°C15 3 .
R 421 NIRRT
e S5 X1 B/MEO | #LRMEO BAEW HAL
tprog 32457 1) g FE ][] Ta=-40~105°C - 112 225 us
3]
ternse | LK) EBRIT | Ta=-40~105°C ) ) 20 ms
100®)
twe B PERRIN TR Ta =-40~105°C; - 100 ms
AR, faok=144MHz, 344
R, Voo=3.3V - 3.62 mA
SR, fuck=144MHz,
oo e L Vop=3.3V - 6.5 mA
BRI, frok=144MHz,
Vpp=3.3V - 4.5 mA
AL Vop=3.3~3.6V - 0.035 WA
Vprog YRFEHLE 1.8 3.0 3.6 \Y
1. HEHHRIE, REAHER.
2. BEEIRBCNI0KIITEE S A
3. EBRBONL100KH /72 A
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BRI
R 4-22 WIERS O AEIEATHIR
s S 353 B/MEO i:N v
Ta = -40~105T(E % HT): 10
Flash% & 256KB
S Ta = -40~105 TR 4 NT): \
Newo A (e RS UCH) Flash7t 9512KB, 11 256K B A7 4% 2 ] 10 T
Ta = -40~105 TR 2 NT): 100
FlashZs & 4512KB, H 1 Ji5256KB 117 fifi = 8]
trer R LR A7 R Ta=85THf 20 S

1. WAL, AL PN,

4.3.11 4%t 5 KB (B S BUBRHE)
FF =AAE FIMER(ESD, LU), {8 4 B0 7y, bt B A7 50 2 0 DAk 52 e 140 B A BBUR P T )
TERE
BB (ESD)
F LR (— AN IE A R 88 i DI BR — D8 J — A 5 B k) it n 21 B8 FF s I B 51 .
£ 4-23 ESDZXT B AME

%5 2 %4 it BXED By
o . Ta=+25 T,
Vesope | LU (AR % 4-MIL-STD-883K Method 3015.9|  3A 4000 v
\ o Ta=+25 <,
Vespepwy | B (72 L0 26 ) % £-ESDAJJEDEC JS-002-2018 c3 1000
1. HEEHEEH, AEAFEFINER.
AR
N TSRS, T EESFEN LI T2 BAM ER S AR B -
B N NEYESE, PR PR Bt H
B AN B AR E /O 5] B N R .
XANMAR 154 JEDECTSE AL B Hi B A B v
£ 4-24 ESEURME:
/e 2 x4 R BAMED
LU FRSAE R Ta=+25 T, A JEDECTSE Il 25A | #100mA, 1.5*VDDMAX

1. EEEEE TR,
4.3.12 1/O%s M4t

I PR\t R
BRARREA U, MRS HRAZIR 4406 FES 2. Fra B1/0% I #23 FCMOSHITTL.

55/91 A AR A3 F7 PR 22 5] Nations Technologies Inc.

sk FRIIATEG X @R RS 109 5 EREEAKE
H1%: +86-755-86309900 {£H: +86-755-86169100
HE4: info@nationstech.com HE%w: 518057



NQtion v:“ www.nationstech.com

BEREIR
+ 4-25 1/OEESYS 1

i e A B/ME HRE O HAhr

Vi | BIAERESEEE TTL #0 Vss - 0.8

ViH | fIAEHFHEE 2 - Vop Vv

Vie | BANEHSFHE CMOS 211 Vss - 0.35 Voo

Vi | BAE PR 0.65 Vop - VoD
Vpp=3.3V 200 - -

Vhys | it 25 £ fi 2% H R IR i (O Vpp=2.5V 200 - - mv
Vpp=1.8V 0.1*Vpp®@ - -

RN T S s 1 : 1 uA
Vop=3.3V,VIN= Vss 75 - 220

Reu | 59 L322 H® Vpp =2.5V, Vin = Vss 95 - 310 kQ
Vbop = 1.8V, VIn = Vss 135 - 500
Vop=3.3V,Vin= Vbp 75 - 235

Reo | 59 NH 282 FH® Vop = 2.5V, Vin = Vbp 85 - 315 kQ
Vop = 1.8V, Vin = Vb 120 - 495

Cio | /O 5 HZ - - 5 - pF

A i R 2T o B SRR T L R . RS IR, AR,

%/5100mV.

W RAEAR QS 5| A S e B Rt AR, DU FL IR RT A v T KB
EHEANR R AR BT A — AN AT R IPMOS/NMOS SE 8L .
Veap fETE 10 & I .

Fﬁﬁl/olﬂﬁD%IKECMO%HTTL%%(Tﬁawﬁ%ﬁ) AT IE T 2™ FICMOS L Z B TTLS 4
® X TVIH:
-WIRVDDA A T[1.8V~3.08V]; {fi FICMOSEHEEMAETTL.
U VDDA A F[3.08V~3.60V]; i I TTLAH 14 CMOS.
® X TVIL:
-HRVDDAEN T [1.8V~2.28V];: # FHTTLEHH M 5 CMOS.
IR VDDZ A F[2.28V~3.60V]; {# FICMOSHFHEEAETTL,
1 H DX ) FRLIRE

GPIOGHE F i N/ o ) a] LA Wi i H 22 38 +/-12mA R . 76 F0 7 A o, 1VOSEI  H  ZUAR-IF B 5
TRANER LT 4. 275 25 HA R 448 %6} B KA e A

B A 1/Ou I M Vop B 3REH B s AT, I EMCUTEVop b 3R B KB 4T L, AN BRI 48 %) i K AE
fEIvop(FR 4-2).

B T /O U I M Vss E it B 1 ELIRL AT, N EMCUZEVss B3R H IR RIS AT B,  ASRERR I 465 i
KEEE Ivss(R 4-2).

S R

BRARdsml e i, R 4-27% IS B0 FI AR B A Vop it L L R FF & 38 4414 HESE]. BT 11110
Uit 1 #B 2 2 CMOSAITTLHY

I N
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- lon®, loL®, lon®, loL®, lon®, lo.®,
2
WIHA VDD=3.3V VDD=3.3V VDD=2.5V VDD=2.5V VDD=1.8V VDD=1.8V AL
2 2 2 15 15 1.2 1.2 mA
4 -4 4 -3 3 25 25 mA
8 -8 8 -7 7 -5 5 mA
12 -12 12 -11 11 75 75 mA
1. B&HEEE, ASEAFFER,
*® 4-27 Bl R
iinea S &M B/ME BAE Wi
Vop =33V, v 0.4
loL= 2mA, 4mA, 8mA, and 12mA ss .
Vop=25V
[N o S )
Vou I lo,= 1.5mA,3mA, 7mA, and 11mA Vss 0.4
Vop =18V, *
loL=1.2mA, 2.5mA, 5mA, and 7.5mA Vss 0.2*Voo
\Y;
Vpop=3.3V, 240 v
lon= -2mA, -4mA, -8mA, and -12mA : bp
. Vob=25V
¢) A 11 T S ' 80
Vo it e P lon= -1.5mA, -3mA, -7mA, and -11mA 18 Voo
Vop =18V, *
lon= -1.2mA, -2.5mA, -5mA, and -7.5mA 0.8"Voo Voo

Lo B IR B o UG 2 AR A-2vh 4 IR 20 B K UE B, (RIS Nio i AN (T A5 /O RETRIT i B4 AN RE e Ivss o
2. R ERETRIo M AU ETR 4-2vh 45 1AV S RBUEE, RIS Lo BB AN (T A /O AN 2 i1 JA) A e i Tvop .«

3. PC13,PC14,PCI5/ATELILE FH MY
N Sz AR
i N S TR IR IR s SCRIEUE Sy AIFE ] 4-9F13% 4-2845 H
BRAEREAIEE, 2R 4-28%1 IS HOR M ISR BRI e F R AP 53R 4-40 26 I S 159 3
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BEREIR
R 4-28 NFH A TEFEW
DS _CFGy | PMODEy[1:0] o
E B #e E 2 & BME | BKNME BAr
CL=5pF,Vbp=3.3V - 75
fmax(lo)out B{%kiﬁ%(z) CL:5PF,VDD:2.5V - 50 MHz
CL=5pF,Vop=1.8V - 30
%X CL=5pF,Vbp=3.3V - 3.66
0 (2mA) taoyout i HH S FF CL=5pF,Vop=2.5V - 4.72 ns
CL=5pF,Vop=1.8V - 7.12
CL=50fF,Vbp=2.97V,Vppp=0.81V
taoyin S N SERS input characteristics at 1.8V and 2.5V - 2 ns
are derated
CL=10pF,Vpp=3.3V - 90
fmax(10)out I RKAHE@ CL=10pF,Vpp=2.5V - 60 MHz
CL=10pF,Vpp=1.8V - 40
00/01 CL=10pF,Vpp=3.3V - 3.5
1 (4mA) taojout i A CL=10pF,Vop=2.5V - 45
CL=10pF,Vopo=1.8V - 6.74 s
CL=50fF,Vpp=2.97V,Vppp=0.81V
taoyin i N SERS input characteristics at 1.8V and 2.5V - 2
are derated
CL=20pF,Vpp=3.3V - 100
fmaxojout | H KANHD CL=20pF,Vop=2.5V - 75 MHz
CL=20pF Vpp=1.8V - 50
10 CL=20pF,Vpp=3.3V - 3.42
1 (8mA) tioyout Linfepading CL=20pF,Vpbp=2.5V - 4.73
CL=20pF,Vpp=1.8V - 6.53 ns
CL=50fF,Vbp=2.97V,Vppp=0.81V
taoyin i N ZER input characteristics at 1.8V and 2.5V - 2
are derated
CL=30pF,Vpp=3.3V - 120
fmaxoyour | B KAMHER C.=30pF Vop=2.5V - 90 MHz
CL=30pF,Vpp=1.8V - 60
11 CL=30pF,Vpp=3.3V - 3.34
1 (12mA) taoyout i A R CL=3pF,Vop=2.5V - 4.26
CL=3pF,Vbp=1.8V - 6.34 ns
CL=50fF,Vbp=2.97V,Vppp=0.81V
taoyin B N HE I input characteristics at 1.8V and 2.5V - 2

are derated

LR

RKINRAER 4-95E Lo
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EIREK
Bl 4-9 i N\ i SRR IR 2 3L

90|% 10%
I I

EXTERNAL OUTPUT on

CL

A tr(IO)out ) A tf(IO)out ) I |

| | | |

| R
Maximum frequency is achieved if (t+t)<=(2/3)T and if the duty cycle is (45-

55%) when loaded by CL specified in the table “I/O AC characteristics”
4-10 fEHIFER
DVDD V_.E'|1D DVIDD

Signal Input » Chip core | Output I/O » Signal

l

0,
Input ><7D53S’D Input 50% VDD

+—Delay Delay
Output, 50% QOutput,
VDD 50% DVDD
4.3.13 NRST 3| e

NRST 5| i AIREE HICMOS T Z, WEREEK— M ABEWTIT I LRI, Reu(Z LR 4-29). BRARRFHIUEH
R 4-295 S B M AR IR FE A U AT AR 4-4R0 26 HI 15 5.

£ 4-29 NRST 3| 44

#e ZH %A /M HAYE BAME | B
Vop =33V Vss - 0.8
Vienrsny® | NRSTHi A (K HL - HLE
Vop =18V Vss - 0.3*vDD Vv
Sy Vop =33V 2 - VDD
Vinnrsm® NRSTHi A =1 B~ FLE
Vop =18V 0.7*vDD - VDD
e N - Vop=33V 200 - - mV
Vhys(NRST) NRST it 25 43¢ firh i 25 L T IR i
Vop =18V 0.1*vDD - - Vv
Reu EE st v VN ELS Vpp =3.3V 30 50 70 KQ
Venrsn® | NRSTHiI A JER ki - - - 100 ns
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BRI
#e ZH A B/ ME HRE BAE | B
Vienrsn® | NRSTH JEJE S ik - 300 - ns
1. HBEHRIE, AEAFE RN,
2. R AR A B IEM B & B — AN AT TR MPMOSSE L. X ANPMOS/NMOSTT S 1) L AR /IN(#) H710%)
B 4-11 BiKINRSTS GRS
VDD
External reset circuit® Reu
II _____ .:NRST(Z:: II:JT | i Internal reset
| |
I l J_ |
0.1uF
| f I o
[ I |
1. JEMAEH.
2. WP LAUFIENRST S| B AL RS AC T 3R 4-29 31 i (i K ViLwrsmy BT, 75 IMCU A BEAS B 5 437

4.3.14 TIMSE i 334
SN S DDA Gt LR SR, APEBRBR . PWMEH) IR, 75 W 584.3.127

£ 4-30 TIML/8FIED

i b %M B/ME BXE L
- 1 - trimxcLk
A A 3 A
tres(Tiv) SE I 543 HE I [A] FrvneLc= 144MHZ 6.95 i ns
H1% CHA G I B2 4 2 i S 4 22 - 0 frimxcLi/2 MHz
for c CHAY) 5E I 33 A1 I R frmmcL= 144MHzZ 0 72 MHz
Restim EN 2SR - - 16 bit
- 1 65536 trimxcLk
Ny TS . L gt B %/ﬁ
tcOUNTER MIEPE T IR, 1645 T A A Frmcic= 144MHz 0.00695 455 us
- - 65536 x 65536 | trimxcLk
= B
tuaxcount | BRPTRERTTHAL frimeoLk= 144MHz - 29.8 s
1. HEWIRIE, AEA IR,
F 4-31 TIM2/3/4/548 W
i B35 %M B/ME BKE L
- 1 - trimxcLK
ES. PAE T AT aA
tres(TlM) ZEH_J—%%):I ?EJ:FH_J—IETJ fT|ch|_K: 72MHz 139 _ ns
ECHAM T 25180 BB : X frogen 2 M2
fEXT CHl CH4 e FIB TJ- EF’/)\% fTIMxCLK: 72MHz 0 36 MHz
Restim EN RN IR - - 16 bit
- 1 65536 trimxcLk
ST ST ¥, SURNgN . %/ﬁ
tcOUNTER MR T AR BIET, 1607 T A B A A e 72MHz 0.0139 910 s
- - 65536 X 65536 | trimxcLk
= a0
tMAX_COUNT Hij(ﬁ'rﬁbmﬂ—ﬁ fT|ch|_K= 72MHz - 59.6 S
1. BEWIRIE, AEA IR,
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BRI
K 4-32 \WDG B AFB/MHEEASLRE (LSI =40 KHz)
JME @O 5 -
mam | WPSTREDIV |WDG_R§L{/.{EEL[1120]:0 IWDG_REL%.jR(E-[lliO]:OXFFF AL
A 000 0.1 409.6
I o 02 819.2
/16 010 0.4 1638.4
/32 011 08 3276.8 s
bt 100 16 6553.6
/128 101 3.2 13107.2
/256 11x 6.4 26214.4
L EEE, AR,
R 4-33 WWDGHR AR/ B K [ (APBL PCLK1 = 36MH?2)
JME @O ) ‘
b WV,\\Z%CF;zI_BC[:lea-Tl WWDG_(;EéJF_{\iiv[e;o]:omF WWDG_iéﬁ[6ZO]:Ox7F B
& 00 0.113 o
- 01 0.227 e
o 10 0.455 29.12 ms
" 11 0.910 T

1 dEHE, AREEAP R,

4.3.15 1’CE O feik

BRARRERIBLI, 2 4-3481 H (1 S 80 AE FIIABEERE, focLk R Voo L HURFF &K 4-410 251D 15 3.
N32G457; i () 1PCHE I FF S AR E 12CHEAE Wi, (HA W F R SDAFISCLAZE“H IR G, HFE N

FrR4 iy, 7251 H AV Z [8] FIPMOSE 8 < 1, (B SRAFAE
PCHE FRES T3k 4-34, F KNt 2 68 5| I(SDAFISCL) IFFE R, S WEE4.3.127,

F 4-34 12CED R

FRHEREA O PUEEAO® PUE+HEA OO
=
i i YNNI 2O SR TR
fscL 12C B8R 0.0 100 0 400 0 1000 KHz
th(sTA) FFUG S AR FE B[] 4.0 - 0.6 0.26 s
twscy | SCL I B i 8] 4.7 - 1.3 0.5 s
twscny) | SCL B Bl A 4.0 - 0.6 0.26 us
tusta) | BEERITFUA AT EE LI [E] 47 - 0.6 - 0.26 - us
thspa) SDA H ¥ PR [a] 0 3.4 0 0.9 0 0.4 us
tsuspa)y | SDA ZENLI[a] 250.0 - 100 50 ns
i‘(SDA’ SDA i1 SCL |- 7+ ] 1000 | 20+0.1Cb 300 120 ns
r(SCL)
tt“SDA) SDA Fll SCL F &[] 300 20+0.1Cb 300 120 ns
£(SCL)
tusto) | & IR AF BN ] 4.0 - 0.6 0.26 us
15 1R 25 B FF AR 25 A4 B 1] (R
tw(sTo: ’ . - ) )
W(STO:STA) o) 4.7 1.3 0.5 us
Cb T BRI B 400 - 400 100 pF
tusoa) | BdEA R TR 3.45 - 0.9 0.45 us
tvack) | RIE U (R] 3.45 - 0.9 0.45 us

1. BWIHRE, AEAF IR,
2. RNIERGRHER R IZCI B R, freLki DTN T2MHz. AIAFIRIER L I2ZC I i KR, fecLki 1K T-4AMHz.
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EREAK
Bl 4-12 IPCEE3RBTEAT & B B

VDD VDD

(2 (2)
47KQ g ,
=S 4TKQ L a®

1°C Bus Mk SDA
Wl SCL

(3)
100Q

Repeated Start
Start Condition f:ndltlon

) ¥ tsu(STA)
i /

. )< >< > Start Condition
t > - tr(SDA) > #tsu(SDA) —\ \f
f(SDA) I . -«—
tvsoia) th(sDA) P tw(sTA:STO)
thSTA)  tysckry < >—ia— . ¢ Stop Condition
scL - «— tyack) '
A G A A AR |
) ; t
tw(sckL) ra—i ti(sCK) > it— —p-ia— tr(scK) % - i“(STO)
—] /fgo—> 9 th clock
1% clock cycle

1. IMESEETFCMOSHT: 0.3Voofl0.7Vop.
2. e BARRE BT I2CH DI
3. HHPHE BT bR S, WU EATHEIL, B9 XREIE.

4.3.16 SPI/12S¥: 0 44

FRAERERIULEE, & 4-35 1K 4-36 FIHHISPIZEAR 4-37 FIH PSS EUREHRIRE, fooLdl Al
Voot HL LR fF & 4-4M 5153,

A i N 2 hRe 51 EI(SPIFINSS. SCLK. MOSI. MISO, 12SfJWS. CLK. SD)RI4IEVERS, W8
4.3.127%i.
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BRI
= 4-35 SPI14%HO
#s e A B/ME BAE BAhr
fseLk AL - 36 MHz
Utsern SPI g A5 I 2t j 6
e SPINTEP EFLATTHEITI) | fuldis: C=30pF - 6 ns
DuCy(SCK) SPGB 8 (5 25 Eb SPIMEES 45 55 %
tS!.I(NSS) @ NSSEEH?J‘ I\Eﬂ }J\*ﬁﬁ 4tPCLK -
th(NSS)(l) NSS{%:J%HTJ‘ IEJ y\*ﬁﬁ 2tpc|_K -
1)
FwtsoLiH) i SCLK = FIE [ s [a] FHEF treLk - 2 teeLk + 2
twscky®
tsumn)® SN g ST IR ] R 35 ]
tsu(SI)(l) y\*ﬁﬁ 3 B
@ R 3 -
T BRI R [
Mt 3 _
(1)
th(s1) ns
taso) V@ B s U7 el ) (8] MIEF, frcik = 20MHz 0 3tpcLk
@0 | RSB T Mt 2 10
tusor® y\*'}zﬁ({fﬁélﬂ/&z}ﬁ) - 12.5
1) B A 2 ]
ERA (R ILIE 2 R) - 6.5
tumo)® -+
oy MR (R ) 5 -
R H R FE R (] . s
F A (F LB Z)E) 0.5
th(MO)(l) I Ae =] = -U. -
& 4-36 SPI12/34F MO
e Eal %1F B/ME BAME L
fscik FAA - 18 MHz
Utyseuo SPI £ A e AR - 18
ﬁig SPIRTER EFHAI F IR T | fUdkHi%s: C = 30pF : 8 ns
DuCy(SCK) | SPIMHI ARS8 525 bt SPIMAE 45 55 %
tSU(NSS) @ NSS@EZW‘ I‘ETJ y\*ﬁﬁ 4tPCLK -
thinss)® NSSERHFHS [H] A 2tecLk -
st 1 ol kR BRI 5N
twscLky® 1" treLk - 2 treLk + 2
. SPI2 -
tsu(MI )(1) jz*%ﬁ SPI3 ‘51 -
B N FE ST [A] P12 . -
tsu(SI)(l) }‘}\*ﬁﬁ SPI3 5 N
SPI2 2 -
T
thov® _ ns
= SR AR 1) R :
thesn® A SPI3 2 -
o ®@ | B R A B, feoik = 20MHz 0 Btpcik
N B H A L (] A 2 10
tdls(S())( )B)
TN SPI2 - 135
523 aop NN
tiso)® | Bl A o DBACRRELH 2 )R) i3] - 175
FEA(HREIAIFZ)F) SPI2 - 6.5
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BRI
SPI3 - 9
tvovo)™
" S L SPI2
tnsoy® MR REILTE 2 J7) SPI3 4 -
Hoy i RPN [8) SPI2
o PRI i
th(MO)(l) I*ﬁﬁ('fﬁﬁbﬁ/&ZE) SPI13 1
1. HBEHRIE, AEAFE RN,
2. E/MERRSIRSN R RN AL, R R IE A 3RS E0E 10 B R 1]
3. FE/MERRN I NI, R R N E R 2 B T = A 1 KT 1]
B 4-13 SPIFfFE - MR FMCLKPHA=0
CLKPHA=0
NSS input
p \ // (:
: Luss) | tesoLr) o / L thnss) JI
< < > > < > |
[~ T N | |
|
CLKPOL=0 ! A tuseuen | I : | |
| I twscky | Ll T
T e ! :
| |
I taso) | It (SO) I thso) I tais(so)
- | VS0), r(SCLK) |
: | | : ' ! ) I_H_'ff(scm) |
I
MISO output | : MSB out >Q Bit6-1 out/” LSB out >—
tsu(SI) i :
il /
T
MOSI input M I MSBin E>< Bit6~1i|’(/ >< LSB in XZHHH”NH”
I
le thsi) >i
[} '

B 4-14 SPIKT FE - WERFCLKPHA=1®

CLKPHA=1
NSS input \ / {1
I TescLk) . /7 t I
t e > NS
sy | | gl
CLKPOL=0 | I |
| | bwscikry | | | ' I
| I fwscky 1 I | : | |
| N—HI I | | | | I
I T
CLKPOL=1 | | | | W tseri | t
| taso) X It It I trsciig I Lis(so)
| SOL ! hisQ: ! ‘
K ! /// ) |
MISO output ——— >< : : MSB out ><i Bit 6~1 out >< LSB out ’—
tsuesny : | thesy
> > /s
77
vostnes )N wsein ) misan™ X wssin XTI

1. MEL1EET0.3Voo0.7Vop.
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BRI
B 4-15 SPIRTFFE — EHERO

NSS input //

te(scL)

| |
CLKPHA=0 : '
CLKPOL=0

|

[ ' [
CLKPHA=0 '
CLKPOL=1 : |

|
CLKPHA=1
CLKPOL=0

|

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

I |
su(MI) I | :
> ! :‘ twscii) , |
MISO input //////////// | MsBin | D< /fBit6-1in | >< LSB in XZHHHHN
E—— !
thovyy | , :
1 7L
MOSI output >< MSBout | >G Bit 6~1 out : !r>< LSB out ><
l
tymo) thimo)

1. W& 5% E T0.3Vopf10.7VoD.
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EIREA
R 4-37 ISHFRPEO

&5 el X AF B/ME BKRE Bfr
fmeLk 128 3= ) b 4 2% TR - 256Fs®
feik , , EAEZ(32bit) - 64*Fs® MHz
1ty RS MARZ(32bit) - 64*Fs®
DUCY(SCK) | 12S Wi Ao %% H 128 AL A 30 70 %
:’(CLK) PSEF e TR R RS | fAdkdi%: CL = 50pF - 8
f(CLK)
. 1252 45 -
) s
tyws) WSH R (7] TN 1253 65 -
i\ N 1252 45
thows)® WSLRHEHT (7] FHH 1253 05 -
12S2 55 -
(1) ST e
tsuws) WS 7 B[] M 1253 7 _
k 12S2 15 -
thos @ 231y i
h(ws) WS REF ] M 1253 25 -
tweLkr® 3125 .
CLK &AM ¥ B 1] FHE, fecik = 16MHz, 5 4748kHz
twcLkny® 345 .
N 12S2 -
o BN a
tsu(sb_MR) N o 12S3 5 -
Byn e N S ] s " - ns
tsusp_sr)® M 1253 4.5 -
12S2
Q) i?ﬁq&% 15 -
th(sD_mR) N ‘ 1283 1.5
B N AR FR I (8] 552 e
th(sp_sr)P@ S 1283 15 )
e e 1252 ] 14
tv(SDisT)(l)(z) ﬁﬁiﬁﬂ 'EH%)&HTJ‘IETJ y\ﬁlﬁ%&(fﬁ Hh]ﬂ/n ZE) 1253 _ 16.5
SR R W B RN 2 5 1252 > '
tsp_sn® il S E (fEREUT Z R) 1253 a5 -
S AR E R RSN R) 1252 - 65
tusp_vm®®@ ? e 12S3 - 6
St R 1 R (R 2 1252 0.5 :
thsp_nm® il FHT (RN ) 1253 05 -

1. B&THRE, AEAFE AR,
2. KHRTFfecik. BN, N feck=8MHz, NTecLk=1/frcLk=125nS.
3. EHURFEE,
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Ny

BEREIR
B 4-16 12S BRI e B (R )@
’ tecLk) O
), '|
CLKPOL=0
| I | I I
| I | I I
: I : I I
CLKPOL=1 w
| |
| tweLkm) : twelky) | : : . thows)
| ’ | | 11
WS input \\\ | |
I : : I T //// L thsp_sT)
tsu(WS) —> | | lvsb_sT) !4_»]
' | L | .
. . ) . // . . Last bit
SD transmit >< Last bit transmit >< :MSB transmit >< Bit n transmit >< transmit
tsusp_sr)l thsp_sR) \
— e
| | L -
SD receive >< Last bit receive® >< MSB receive >< /7 Bit n receive >< lr‘ea:;il\)/g
1. W& r{%E T0.3Vop#l0.7Vob.
2. BT RIBARALAIE AN . TR — AN Z AT XA S AR [ IR R
4-17 12SEAE T Fr B (CCFIE )@
| tecLk) | trcLk) ey
< N He——
| |
CLKPOL=0 ! !
| I | I I
| I | I I
: I : I I
CLKPOL=1 —\—/—\—/—\—M
[ ' [ [ [ |
V(WS) | tweikn) | twetky) | | | thows)
i | | |
WS input \\\ | | : /, | /
I I ) 77 | thisp_mm)
| ! i I '<_HI
SD transmit >< Last bit transmit® >< IMSB transmit >< //Bit n transmit >< Last bit
| transmit
, tsu(SDiMd) thso_MR)
I I £ -
SD receive >< Last bit receive®® >< MSB receive >< / / Bit n receive >< ;iséislet
1. IEABE T0.3VooM0.7Vop.
2. AT IEBARSL RIE W . AESE— AT R XA S AR AT 1 R B L
4.3.17 QSP 14544
% 4-38 QSPIFESDRAER T iRe itk
w5 B B/ME BXE X
fex QSPIBT £ AT 2 - 36 MHz
1/tck)
tw(CKH) SCK B K] 8] tcky/2-2 t(cK)/2 ns
tw(CcKL) tcry/2 tck)/2+2 ns
tsan) N\ F ) S [A] 45 - ns
thany A AR EF I [) 4 - ns
tvour) il H M A e 1] - 55 ns
thiouT) il H M TR BRI 1] -0.15 - ns
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BRI
Bl 4-18 QSPIZESDREER T I
It el !: tek J :1 tw (cxr) :I ey N | trcky
I | | | h f (N
| | | | | | |
1/ I\ |
Clock I I I | | | S
| | ty oum | |t oun) | | | I i
I | | | | ' L
| \
Data output <|i Do K | D1 X D2 ) SS
! I y
! ! I'[s(m)l th any I
"7 |
. / I
Data input \ DO | D1 I D2 —
I I 1
I |
(. |
(I |
F# 4-39 QSPIZEDDREER Tyttt
w5 S5 B/AME BXE LA
fex QSPII B34 - 36 MHz
1/tck)
tw(CKH) SCK = &I [A] teky/2-2 tcky/2 ns
tw(cKL) tcky/2 tcK)/2+2 ns
tsfin; tsr(Iny i N B 3 7 () 4.5 - ns
thiany; thrany N R R FFIN (8] 4.5 - ns
tvioum); tur(ou) i F e A SO [a] - 12 ns
thi(ouT); thr(OUT) A R R R (8] 6 - ns
B 4-19 QSPIZEDDRIER T HIN /¥
It ol | tick) ! tw (cKkH) I tw (KL l t (CK)l
K " y ': Pe———
Lo | | | | | | H
| | | | | | [
1/ | | I\ |
Clock I I | I I I I SS
| | | b (C'UT>| Itm (ouT) | | tw ounl th ouT) | | |
I A\ . [ —) | v
| I I
Data output <|i Do: |X D1 |X D2 X D3 X D4 LX D5 \/ SS
I I T ! T T T
! | ! | tsrany | the iy | : : I tor any :tm(w)|
| | |
Data input / AL |
ata inpu \ DO | DL | | D2 D3 | D4 D5 —
! T T T
[ I | [
[ | | [
| | | | | |

4.3.18 SD/SDIO= M3 D44
B ARSI, 6 4-4051) HY B2 B0 B RS IELBE « fooLiod I AV op Bt L LR AT B 28 4-4H09 & P IR 755
Aok N 2 a5 II(D[7:0]. CMD. CK)RI4S VRS, 2 WEE4.3.12715.
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ERRAK
& 4-20 SDIOREMER
ST
</—T£<
tw(ckH) % SW(CKL)
CK /
vy —>1_ ton
D,CMD
(Output)
tisu=—"1 tin
D,CMD
(Input)
B 4-21 SDERIMER
CK
D,CMD
(Output)
# 4-40 SD/IMMCHE: D45
Ciinca 28 v s B/ME BAE AL
fop AL R IR e A % CL < 30pF 0 48 MHz
twiekyy | IEMRISTE], fep = 16 MHzZ CL <30pF 32
twokny | B ] CL < 30pF 30 ns
tr B e L B ] CL < 30pF - 6
tr IR e T BRI T CL < 30pF - 6
CMD. DHIA(BHCK)
tisu LN VAR ) CL < 30pF s
tin N PREF 7] CL < 30pF
EMMCRISDEE#ERCMD. D HI(ZHRCK)
tov i HH A 2R3 ] CL < 30pF - 6 o
ton gt PRI 1) CL < 30pF 0
FESDERIMERCMD. D th (BB CK)
tovo i HH A RO 1] CL < 30pF - 8 s
torp i HH PR BRI 8] CL <30pF -1
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BRI
4.3.19 USBfI%'fi
USB(4=i#) 82 1 Clili id USB-IFAGLE .
F 4-41 USB)E BIHT ]
&5 e BKRE ;XA
tstarTUP® USBUS K 28 J5 st 1] 1 us
1. HRHRE, ATEAF R,
% 4-42 USBHE IS
) SH | 1 | ge® | mxe” | am
NG
Vob USBH#/F H £ @ 3.0® 36 \%
Vo FEI N RBUE I(USBDP, USBDM) 0.2
Ve | ESIEHIEHE W Vot 038 25 v
Vse® B e ISR IR - 1.3 2.0
i P
VoL BRI AR P 1.5kQIIRLIEZ£3.6VO) 0.3 v
VoH A v P 15kQIRLIEE Vss®) 2.8 36
1. T I E R i DA A o th 2R
2. ANTHUSB2.04# A IVEFE, USBHAEHE N3.0~3.6VHL .
3. N32G457 R HI/= fh i IERIUSBINRETT ATE2. 7V BIGRIE, TIAS AR TE2.7~3.0V FE [R5 B T Rl i s <k
4. HEESIHGAE, AEA i .
5. RUZEBERIUSBIRZN#S FHIAE.
B 4-22 USBHF: HiEE S LIHF1 T i E] e X
Differential Data Intersection
Line
s b ) S
Vss H H
D¢ >
te t,
£ 4-43 USBE B4
b B a3 2" | moem® | A
tr T[] @ CL < 50pF 4 20 ns
tr N B[R] @ CL < 50pF 4 20 ns
tim L F R A ] DL tr/ tf 90 110 %
Vcrs HHES X EE 1.3 2.0 v
Rs Linfank==hiPQUWITRzNUEN R VCHL B BH AN B FE 0 A 51 27 39 Q

1 W8 RIE, AR .

2. WEHYEE5MN10%590%.

BLHAELR, ZHUSBHITEEET 5 (2.0/).

4.3.20 LKMI(Ethernet)$E O 5%tk
R A-LAJIR T LUK MR .
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EREIK
R 4-44 DRKMER B4
v ¥ gva"” sgrp” BAY
Vop DK X 454 H 3.0 3.6 \Y;

1. BT B HL RIS A A DA At 28
F£ 4-4525 T DURKMMACHISMIE 5413, B 4-23878 7 AHSRHIES 7.
B 4-23 BAKPISMIES B

+
MDC

ETH_MDC 4/? \ /i \

tdMpIO)

X_ )~

| |
|<'tsu(MDIO)‘>:<_>| thovpio)
|

|
ETH_MDIO(I) ):( ):(
|

| [
| |

| [

| |

ETH_MDIO(O) :
X 1

# 4-45 DARMSMIES3A4H

il el wME Bl BXE YA

tmoc MDCHT % & # e [7] (2.38MHz) 400 400 403 ns
taviDIo) MDCE #4852 [A] 4.5 10 12 ns
tsu(vbIo) L E A 7 (] 14 - - ns
thvbio) BB PR TR 0 i ] ns

#£ 4-46JE 7~ T LLKMMACIHIRMINE =, 4-248 7% T FHIC B
B 4-24 BIKRIRMII 3

RMII_REF_CLK /%/ \ / \

I tarxen) |
j—

tarxo) |
|

|
]
RMII_TX_EN |
RMII_TXD[1:0] | \
|

|

Tsurxp) ' —— tinrxD)
| 1 |

faucrs) | | Tincrs)

RMII_RXDI[1:0] ' >'<
RMII_CRS_DV | |
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ERRAK
R 4-46 DAKMRMIVG S shAME
i) BH B/ME HAUE BXE Bhr
tsu(RXD) FEUSCE R S S I ] 35 - - ns
tinRxD) BB LR RR I 8] 2 - B ns
tsuov) R AT W 2 37 B ] 4 - N ns
tihowv) FE AT PR EFIN 7] 2 - - ns
taTxen) AL RS A WE IR I (7] 35 6.5 125 ns
tyrxp) T A BT IR I (8] 3 6.5 10.5 ns

R 4-4TFE/R T LRKMMACIHIMINE S5, B 4-258 1 T AHRIIE .
B 4-25 PLKFIMIIEFE

|
MIl_RX_CLK /|/ \ / \
Lsu(rx) : tinrxD)
tuer) —p-ld———p tiner)
| I |
twoy) | | tinov)
MII_RXDI[3:0] | |
MIl_RX DV x X
MII_RX_ER | |
|
MII_TX_CLK /|/ \ / \
I tarxen) !
l—
I tarxp) :
|
MIlL_TX_EN >I<
MII_TXD[3:0] | X
R 4-47 DLKMIMINE S3hAseH:
#5 ! B/ME HRE BXE BN
tsu(RXD) P OB S S I ] 6.5 - - ns
tih(RXD) B R FF I (5] 35 - - ns
tsuov) FRIR AT ST () 45 _ _ ns
tihov) B AT PR FF R [ 35 - - ns
tsu(ER) 5% 2 7 ) 2.5 - - ns
tin(er) HERORIFIN A] 35 - - ns
tarxen) FER 1 BEAT S IR I ) 4 10 14.5 ns
tyTxp) AL AR BOEIR I [H] 35 10 15 ns

4.3.21 7 Hiss O (DVP)E: O 4%t

R A4-48JE7K T DVPEIME SIRrE, Bl 4-265 7R 1A CIIETJF o
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EIREA
[l 4-26 DVPE: O 7

1/PIXCLK

| | | |

v /NS NN

|
I |
—h—:(— TsuHsyne)

|
HSYNC \ |
|
|

|
|
—D:—ﬁ— Lsurvsyne)
|

|
L

VSYNC \ |
|

Tsupata) : thoaTa)

-

S G G /////, G S //1//1)

£ 4-48 DVP{E S3hA 4

’5 S %AF B/ME BRME BAr
PCLK ESNNEIETPN - 0 24 MHz
Dpixel CE LN - 30 70 %
tsu(DATA) B N S (] - 4 -
th(DATA) B R R (8] - 5
tsu(HSYNC) HSYNC#i A\ % 371 1] - 6.5 ns
tsuvsyNC) VSYNCHi A 4 371 7] - 6
tt“‘”SYNC)' HSYNC/VSYNCHI A (I 7] - 3.5
h(VSYNC)

4.3.22 3523 Rk P 4% (CAN)EE: O 55

B St Nt 2 DhRE S| IEI(CAN_TXHICAN_RX) IR ERS, 5 W584.3.12715 .,

4.3.23 120 IR ¥ 28 (ADC) RS H

BRAEREIE ], R 4-49M SRR ERIFT G 3R 4-400 55 I ABGRE « fuou IR MV opa it L i IS &5 21
M WAL AT K
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BRI
+* 4-49 ADCHHIE:

#s S A B/ME HARE AE BAhr
Vbba e - 1.8 - 3.6 v
VRer+ IESEH L - 1.8 - Vopa
fanc ADCH] iz - - - 80 MHz

1.8V <Vpp<3.6V,
S VDD = ® - ®
Sy Hi12bit 001 4t
1.8V SXDD < 3._6V, 0.0120 ) 6.1
2 vt S 10Dbit
il RFEH A MHz
1.8V <Vbp <3.6V, 0.014@ ) 730
53 ¥R 2 8bit ' '
1.8V <Vpp<3.6V,
= - (2 - (1)
B 6bit 0.0175 8.9
e O(VSSABzVREF_
\Y R EAEELS) - . - VRer+ v
AIN e R VG e B ) REF
BodE I,
- - 137.6 Q
SRR 3.6VH L%
Rapc® | RAEEFFILHIFE - %r%ﬁj:
i, ] ] s N
36VHLESLMF
Capc® W IR REF A - - 5 - pF
SNDR | Bk HE - - 65 - dBFS
Tcal ﬁé?ﬁﬂﬂ‘ I\'ﬂ - 82 1/fADC
fapc = 80 MHz
L SUSERES 0.056 - 8.35
@ STARETF T S HEFR 12bit
ts AP TE] fanc = 80 MHz Hs
e I 0.056 - 8.35
S HEER 1 20it
fapc = 80 MHz
L SUSERES 45 - 601.5
Ts®@ 7R | 3 #E%12bit 1/fapc
R R faoc = 80 MHz
(SSRGS 45 - 601.5
53 HE212bit
tstas?® b F ] - 6 10 20 us
X N I 8~614 CRAF Ts+ ZDiEIL
teon@ | R . LR i
CONV PR A 48 s ] (B F5 SR A S 1)) 6.5/8.5/10.5/12.5) 1fapc

1. AXPREEE SR, faoc = 80 MHz.
2. HEIHRIE, AEAFHN.
3. MKIEAFEME L, Vrer AT DLE N FBIERFVopa, Vrer- AT BLTE A HBIERE S Vssao
AL mARRanA T
Ts
fapc X Capc X In(2N+2) Rapc
FIRARAR)H T i KDL, 5 R ZEFTLI/N T4 LSB. HAPN=12(R /R 1207 50 HF )
# 4-50 ADC RAERS ) @

Ramn <

B/ RAEIT B/ RFER
WA SRR Rin (kQ) ) F 3 B AE BWMA SRR Rin (kQ) ) Fy S B AE
(ns) (ns)
0.06 37 0.05 53
0.3 4 .
PR IEE 12-bit 6 > e TE 12-bit 035 3
0.86 79 0.85 103
4.86 300 4.85 345
74191
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ERRA
B RE BNRRE
"IN AB%E | Rin @) | AHNADE | @A AP | Rin (@) | A
(ns) (ns)
9.86 576 9.85 651
19.86 1131 19.85 1257
49.86 2776 49.85 3051
99.86 5475 99.85 5982
0.06 25 0.05 46
0.36 39 0.35 61
0.86 64 0.85 88
PomE | 10-bi s | wwmmE | 100 455 sl
9.86 478 9.85 540
19.86 935 19.85 1040
49.86 2294 49.85 2526
99.86 4532 99.85 4963
0.06 22 0.05 39
0.36 33 0.35 50
0.86 52 0.85 71
pomimn | ebit 48 =2 wwE | ebit 485 23
9.86 391 9.85 457
19.86 800 19.85 1012
49.86 1838 49.85 2027
99.86 3632 99.85 3984
0.06 19 0.05 32
0.36 27 0.35 40
0.86 41 0.85 56
Pommi | ebi s > wmmn | ebi 485 sl
9.86 292 9.85 330
19.86 569 19.85 642
49.86 1435 49.85 1666
99.86 3001 99.85 3919

1. HEHRE, AREA R,
2. WARUERAETA=25°C. Vop=3.3VIik1E5].
R 451 ADCHEE - RRKIHRLHO?

e M R A HRUAE srm® |
ET® CREIRE freLk = 72 MHz, +.3 -
EO® {2 fapc = 72 MHz, sample rate=1.75M H -
ED o R 7= sps, Vopa=3.3V, Ta=25<T .7 - LSB
EL TN P @%%iNx&@ZEﬁﬁ% 408 i
REF+— VDDA

1. ADCIELIUKE B A A 22 iad Py A oA J DI

2. ADCHEES SIFATENH IR 2 7 B S e AR (T bl ARSI N 51 B BN S ) L, DR IR & 35 P 55— A
BN 51 IEAE AT AR HORS FE o F CAE T RE ™ A2 S RN R AR RIS B L, (51 IS 2 []) 80—
HRE.

3. WIERFENER, HEALAT 43127 4 M ey FZhneiny BB 2 8, A IMADCHE .
4. HZEEAIHGRIE, ATEA .
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EIREA
Bl 4-27 ADCHE R IE

N An example of an actual ADC
conversion curve

(2) Ideal conversion curve

—_ VREF+ V DDA "
|:1 LSBiteaL= 06— or 05— Determined by package,

T e
4094 —]

®3) The actual conversion endpoint
line
Synthesis error: the maximum
Et deviation between the actual
conversion curve and the ideal
conversion line

4093 —

Offset error: The difference between

Eo the first transition on the actual
transition curve and the first transition
on the ideal transition curve

Gain error: the difference between the

Ec last transition on the actual conversion
curve and the last transition on the ideal
conversion curve

Differential linear error: the

Ep difference between the actual step on
the conversion curve and the ideal
step (1 LSB)

e e e -

y

”=IIIIIIIIIIII// 1 1] 11

' ' : : ’ / / ! ! ! ! " Integral linear error: the maximum
! 2 s 4 ° 6 ! 4093 4094 4095 4096 EL deviation between the actual
Vssa \VbpA conversion curve and the terminal line

4-28 g F ADCHLRY fryd R

VDD

Sample and hold ADC
converter

Ran & AN Raoc®
L

| 12 bit
converter

@ % Cparas itic IL - CADc(l)

T

1.  AHKRain. RaocHICacHIEE, S WFE 4-49.

JF: Cparasitic ZnPCB(- S A2 AP CB 77 i 7T B IR -G AR #] L 119 774 H 28 A 29T 0F) » £ fCparasitic 2015 4 F ITH BT FE /%
Y IS AT

PCB#TH&
IRV rer+ 2 15 5 VooatfiE, BRI 38007 B K 4-2988E 4-30i%4:. BT A10nFHEE D2 SN A
(R E), EAINIZR A REHLEEIIMCUS F o
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B 4-29 e B IEFIS % B IR FEER B (VRer+ AR5 Vopatl i)

[ +
l I_:I VREF
| See @
|
|
|
£ |
1uF//10nF = [:I /DDA
1uF//10nF =~
T [] Vssa/\V/REF-
- See®

1. Veer+MVrerfir N R H BLAELOOMHI L - HI7= i o
A 4-30 fiLE RIRFISE HIRE R LR B (Vrer+ 5 Vooa i i)

1uF//10nF =

[ 1

[ 1

:| VppA/VREF+

See®

VbbA

:| Vssa/VREF-

See ™

1. Vrer+MVrerfi A\ H H BLAE L0 LA - 17~ i o

4.3.24 124r B AR (DAC) RS SH

BrRARERI U], R 4-B2MBHCEMMTER 4-4IAF A EERL . frcud IR AV ppaft i B I 75

.
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ERRA
% 4-52 DACH:%
#5 £ B/ME | HAME BKE | B TR
VDA R L 2.4 - 3.6 \Y -
Voop gt iR 1.0 1.1 1.2 \%
Veers | BEHE 2.4 - 3.6 V| Veer U5 245 T-Vooa
Vssa Hb 2k 0 - 0 \Y -
Re G T T S A L L . ) ) ko | DAC_OUTHIVssaZ If] /MR
) ) FH
CL M - - 50 pF | fEDAC_OUT5| I b5 K 7%
DAC_OUT| Zfas4T I fIDAC_OUT 02 ) ) v | @ T ECKHIDACHH 5 1
/N VA MVrer=3.6V XRT 12 S A\EL
—_— i
s i VReF+
nc o ég 2RI IDAC_OUT ) i REF OXOEO~OXFIC.
- kUT =02 v | EVeer=24V XEBIT 12 (K
A s DAC_OUT | ] Vrer: fti
L _5LSB 0x155~0xEAB.
| FER LB (FEHLEBEE0)DAC - 425 600 Tt A E0x800
DD - pA
FLfUIHAE(VooD+VoDA+VRers) | - 500 700 T, 4Vrer=3.6VIR I A5 KA
1E A DACE i TH #E . 5 250
| (Voop+Vopa+VRer+) A ik
P [ Bt ADAC EL e _ | R
(VDDA+VRE’:+) 5 200
Pt 2k B2/ SR AT ] - 405 - LsB | DACHL & 1017 (4 % /£ B1=B0=0)
DNL 1t fhi22) ] .
+ LS | DACHELE ~12f;
e 2R A B (FEARAD i B )
Z A LR A R %)
TR 15 2= (1S 0x800 Y I - #5 - mV | DACHL & ~12f7
s M BE 5 H A8 BUE Vrer+/2 . .
2 ) - #7 - LSB | Vrer+=3.6VI} , DACH & N121i
Wasuzs | WaRiRE - 0.5 - % | DACHLE N121%
WENE(AIEE: 106 A
RAG M5/ IME A My fie K . Croap < 50pF
feerLie i, DAC_OUTIAF|H £l ° ! " | Rioan > 5k
)+ LSB)
i NARKD AR /INE A (A
BHER | Mg i+1LSB), 13HIIE - - 1 MS/s | CLoap < 50pF
HDAC_OUTf ki Ruoap = 5ki2
I R 5 o R B 1 (3¢ B Croap < 50pF, Rioap > 5kQ
twakeup | DACHS #2517 58 i ff) - 6.5 10 us | ERRES AT RN AT R 2
CHXEN) 1]
(t H | Ee (AR .
PSRR+ i/DDSZI]Aﬁ;J(ﬁ%gﬁUWJE) - -67 -40 dB | % #Rioap, CLoap < 50pF

4.3.25 IBE K2 (OPAMP) S S 3
BARE B, £ AS3MBAUR GG GE 44005 . fuoL BRIV opa it i L FE I L5351
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ERRAK
# 4-53 OPAMPHR{E®
5 e b s B/ME | BRME BXE Hhr
Vbpa AL L L R - 1.8 - 3.6 Vv
CMIR L R A - 0 - VDDA Vv
VloFrseT O\ R E - -3.5 +/-1 35 mV
AVIOFFSET AR H R R - - 10 - uVv/T
ILoaD IRZ) IR - - 0.5 - mA
Iooa BRI | (0O e : : 15 mA
Ts opAMP vouT | [FUSHII ADC ] 400 ] ] o
KA (]
CMMR LRI - - 84 - dB
PSRR YR L - - 100 - dB
GBW W R - - 4 - MHz
SR P A - 15 - Vs
RLOAD /N BE T A - 4 - - KQ
CLOAD RREPUIE - - - 50 pF
CLOAD < 50 pF,
TsTARTUP JB Bh S A E(ﬁ%évle)rz 4kQ, - 3 _ us
configuration
Input signal
PGA Gain error A g R iR 2 amplitude> - 25 - %
100mV
PGA Gain = 2,
Cload = 50pF, - 2 -
Rload =4 KQ
PGA Gain = 4,
PGA bandwidth for Cload = 00T - ! -
PGA BW Q|ffere_3nt non PGA Gain = 16, MHz
inverting gain Cload = 50pF, i 0.25 i
Rload = 6 KQ
PGA Gain = 32,
Cload = 50pF, - 0.125 -
Rload =7 KQ
@ 1KHz,. Output ) 111 _
loaded with 4 KQ )

1. BEIHRE, AEAEFE PR
4.3.26 LB 23 (COMP) S S ¥
GRS RIB, % ABAMIBEUR R AR AR R . fuoL 2RIV poalit B AL FE SR/ 5
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BEREAK
R 4-54 COMPHsE
(iR 28 %4 m/ME | EUME | BRKE | BT
Vooa | B AE - 18 - 361y
Vin A\ U - 0 - VDDA
tstarT® LA B B g LRy (] - - 10 - us
¢ Propagation delay for 200 mV ) i 70 i ns
P step with 100 mV overdrive
VOFFSET LR AR N R R i 22 Full common mode range - +0 - mv
No hysteresis - 0 -
N Low hysteresis - 20 -
Vhys LB Medium hysteresis - 30 - mv
High hysteresis - 40 -
Static - 50 -
S B 925 i High speed | With 50 kHz 100
|ooa HEAR & LI A mode mV overdrive square - 60 - HA
signal
1. HEIHRIE, ATEA .
4.3.27 R FEAR B8 (TS) Rt
BrARE AT, R 4-55MBHURM AT &R 4-4M 2% M EETRE « fuc IR M Vopafit f FE I 15 5
R 4-55 WREERIBEE
el ¥ R/ME HRE BRKXE LA
TW Vsense A0S Tl BE R 2R 1% - + + <
Avg Slope® | “FIRIE - -4.1 - mv/€e
Vo) TE30CHT 17 HL & - 1.32 - \
tstart® FENTIN (A - 10 - s
Ts_temp@® MR EERT, ADCRFERT [A] 8.3 - - us

1L HEGEETRIE, AEE Pk,
2. HBCHRIE, AEAEF PR
3. ERAEARAE (] ) DL ek N2 RE i 5 2 RO PR TR E -
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ERRAK
5 B R~
5.1 LQFP64
B 5-1 LQFP64dt3E R~}

COMMON DIMENSIONS
[ (UNITS OF MEASURE=MILLIMETER)
SYMBOL | MIN NOM MAX
A - - 1.60
RAARRARAAAARARAR A | oo 515
. A2 1.35 1.40 1.45
== /_T_\ N A3 0.59 0.64 | 0.69
=\ A s b 0.18 0.27
o= T i o1 0.17 0.20 0.23
g BTM E—-MARK E c 0.13 — 0.18
- %EgT._:SCI:CI. O 0.I0£0.05 . e 0,117 0.127 0137
— =PI D 11.95 | 12.00 | 12.05
ETUP EoMARK | E D1 3.90 10.00 10.10
o &P 0RO 0RO BEFTR — E 11.65 | 12.00 | 12.05
e INDEX #1.20+0.10 | — £l g.90 | 10.00 | 10.10
= (" 0.20%0.10/ DEFTH h - . 0.40 0.50 0.60
= ) (+) = H T1.08 | 1113 | 11.17
)/ ./ ) L | 053 - 0.70
N — / 1 L1 1.00REF
ECELECEGELE L M— L) R OT5Rer
e B . — L U.la
e [@0-08® 0 o 35 7
o 11" 17
P o2 1 127
B WITH PLATING
-
Wdiin
BASE METAL
SECTION A-—A NOTES:
1. ALL DIMENSICNS REFER TG JEDEC STANDARD MS026 BCD
DO NOT INCLUDE MOLD FLASH,GATE BURR OR PROTRUSION.
f
\
LEAD FORM PART

Bl 5-2 LQFP6ARI IR A I @

s 1 33,
JOUDODUDN0RODNDD 24
=T -
= % w5
= | =
g 8 = . =
— i —
— i —
L | ——
= 05 osfig
+ 64— 4‘ ‘F : —17
Juonpopobobooooy
1 | 16
12.8
1. RSFfNEK .
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D
D1 =
Az P\Z_ - Al
HAAARHARAARARARAR A ) o MRS
- {UNITS OF MEASURE=MILLIMETER)
4 <
e A i L= ! SYMBOL MIN MNOM MAX
=== AN N == = A - 1.60
= N JOP—E-MARK F= — Al 0.05 - 0.15
= 2—¢1.80£0,10X0.70£0.050 |2 = AZ 35 1.40 1.45
== = " AZ 0.59 0.64 0.69
— = i b 0.18 - 0.27
o — E‘ -
L —== _ _ == — b1 0.17 0.20 0.23
= BTM—E—MARK == = c 0.13 B 0.18
— T ) r G
=5 2-#1.800.10%0.1010.050 |F= =T cl 012 { 0127 | 0.134
] 8] 13.80 14.00 14.20
| 2 F—
— INDEX #1.20+0.10 b= = D1 11.90 | 12.00 | 12.10
— 0.20£0.10 DEPTH — = 5 380 7400 17220
[ = (r‘ . m ) - .« - L2l
$ = ‘: l\ ) E m— E1 11.90 12.00 12.10
“J:“.\ _J i B 0.40 0.50 0.60
- L J L 0.45 0.60 0.75
L L LLLLLL: S 52 Tooeer
——l —e l"—"l""$' 0.08 AR ] 0.08 — —
RZ 0.08 - 0.20
£ 0 3.5 7
WITH PLATING BASE METAL 1 o - —
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B 5-5 LQFP100& 3 R~

COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)
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NOTES:

ALL DIMENSIONS REFER TO JEDEC STANDARD
MS—026 BED DO NOT INCLUDE MOLD FLASH
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5.5 2213t B

& 5-9 LQFP64/LQFP80/LQFP100/LQFP128 #2ENiHH
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N32XXXX i« Product series

XXXX = Specific number
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6 T TAfE B

Bl 6-1 N32G457 &FT AL E BB R

N32 G457 RCL7

‘ TR
2w R 7. -40~+105° C
N: Nations Technology

A IG5 e
32 = 32bit L: LQFP
2 i E R
G = General purpose Flash& &

C = 256KB Flash
E = 512KB Flash

MCUWN £
4 = ARM Cortex-M4
A
>Rz Ao
X7 = HEE M= 80K
V = 1004
Q =128k
£ 6-1N32G4A57 RFT AL EE
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