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N32H473xC/XE/XG BAEF M

N32H473 & %XKFH32 bit ARM Cortex-MAFHH, i LIEEM200MHz, XFFERIBHMDSPIES, £l
i5512KB#k A & P-Flash, 512KB D-FLASHE4 B 53#¥), 192KB SRAM(E#532KB CCM SRAM) + 4KB
Backup SRAM, £ 4 12bit 4.7Msps ADC. 84°12bit DAC. 41PGA. 74HCOMP, £RUSB FS Device.
U(S)ART. 12C. SPI. CAN-FDESEEEN, TRXSPIEERMED, THFEMCIEMED, RF12STHE
H, ¥ REENE. BACNE. EAe#E. KIFEENE, XFFCordiclIFMAC, WERILE L
PEInEE %, THFAES/TDES. SHA. SM3. SM4., MD5&¥E, TRTRNGEMN MR AL, FCRC16/32

REERFIE

® Wi%CPU
— 32 fi. ARM Cortex-M4F P} #%+ FPU, HJE IR SRR 4R 4, SCRF DSP 54 F1 MPU
— B 8KB 1% Cache 2247, (¥ Flash I B e ATREF 0 545
— fei A 200MHz, 250DMIPS
o nEFER
— 512KByte Ji N P-Flash, SCHRINE ARG 70 BB LIRS, 1 IRESIRE, 10 FHIE IR
— 512KB D-Flash ({¥ N32H473CGQ8 3Z#F) , FIMESCHRAMIEA7-fiff, 20 )RS IR
— 160KB i@ SRAM, SCHREZF R
— 32KB CCM SRAM, LHIELIANEA SRAM, FAIHLE N CCM SRASM, ¥ ECC
— 4KB Backup SRAM, >Zf ECC, WJ7E Standby £ R
® I
— Run #=: 45mA @200MHz (4h%%H] 3.3V@25°C)
— Stop0 #:: SRAM R+, FrfiZifrdifafE, RTCRun
— Standby #&:(: 6uA JLAI{E, Backup SRAM {r¥F, FTH & arfFastrty, AlIE RTCRun , 10 {REF
o [k
— AMHZz~32MHz 48 ik i A
— 32.768KHz #} R IGid it &
— WEZ A PLL
— SCRF 2 BRI RR Y, TG B R R
— WEBFE RC 8MHz , -1.5%~+2%4% & 41 FE a1
— WEMIGE RC 32KHz, +/-10% FF 4: i 5 Vi
o £fr
— SCRE MRS ] R AL
— XFERTIMEA
—  SCRE R GmAR A FL R U
® H KTHF 107 GPIOs
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o EfEEN
— 1> USB FS Device #:[1, W& PHY, R AB
— 6 SPIHEH, 24128, SCRPEAXTE, 5 SPI EHEN
— 44~ USART #:11/4 A~ UART #: 11, SZ#F 7816, IrDA. LIN, USART3/UART5/UARTS [f] TX/RX
RG0S
— 4N 12CHEM, HEEIL L MHz, EMBERATEL, MBI SCRE R b 57
— 2 CAN-FD & Zk42 1, w] DLAE 5| B afesst
o EiEREEAIEEN
— 4 12bit 4.7Msps ADC, SZ#F 12bit. 10bit. 8bit. 6bit KFEAEEE, v LM RAESE 16bit, 4
ADC £ ik 16 B4 g NEIE, 3 AN N IEIE, SCREZE
— 8/~ 12 {7 DAC:
® DAC1~4, A DAC SCHREXFE A 1 AN B ROt A — AN @I, SRR IMsps,
SCHFE Buffer AN Buffer #irth, wTRASCRES % . 0 oM L (RIS Pyt 1 H
® DAC5~8, #> DAC {UCHF 1 At Wi, RFFEZ 15Msps, U SCFFAT BUFFER 1)
R
— A EPERE PGA, SRR 3 BRI B b A
—  7AEE A COMP
o EEMET RED
— 1A xSPI B2, SCHF 1/2/4/8 18t vi FE v L E , I F T 4N SRAM. PSRAM Hl Flash, SZ#F XIP
— 1/ FEMC( Flexible External Memory Controller) #11, 8/16 f7##i % F vl il &, #F SRAM.
PSRAM. NOR Flash. NAND Flash
P32 ) FH 0 B R A s 2% Corrdlic
B IR EEINE S FMAC, 308 FIR. IR 3R
2 NRIE DMA FHl88, M2 8% R 8 @1E, WiEvREHbE & B M E R TR
RTC SEifited, SIFESETER, MAEM, RAPERE, SRR pPEHE
SERF TR
— 3/ 16bit mZUE A, SRR, EAMAEH  ERRAmALE NS IhRE, AR Sns;
BAEREE 6 NMSLIEE, o 4 ANEIE R 4 X AN PWM %
— 10 /> 16 £zl F i€ I #5(GTIM1~10):
® GTIM1~7, fafEhiHsfE 5.56ns, RANEM 218 4 MSLEE, SN EE A SRR,
B LA . PWM A= R ik A 0 H
® GTIM8~10, = % HilkEE bns, T ER 2L IA 4 MBI, FAEEH SRR
H R, PWM AR ORISR ki 2, AGEIE 1 SCRFAAEIX BAMAT Y, SCRERIZESN
— 2/ 32bit FAE N TH R
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— 27/ 16bit K IhFEE M 25, W7E Stop0. Standby F= T TAE
— 1x 24bit SysTick. 1x 14bit % & 14(WWDG). 1x 12bit S 57 75 [ 1( IWDG)
o ZmEHTR
— SHF SWDITAG 74kt 1
— 37FF USB. UART Bootloader
o otk
— Flash £, ZHFASXEH (SMPU)
— XHFERY (WRP) , ZFELRY (RDP) 454 (LO/LL/L2)
— WEEBEILGEEIES| %, ZFF AES/TDES. SHA. SM3. SM4. MD5 ik
— TRNG HFEHHUKAEH. CRC16/32 i85
— XFEERY), NS TN, 2R ORI a2k 2
— SCREBHR I
® 96 fr UID # 128 iz UCID
o Tk
— TAEHEIEH: 1.8V~3.6V
— TAREREJERE: -40°C~105°C /125°C
— ESD: #KV (HBM &A1) , HIKV (CDM &%)
— EFT: VDD (+/-4KV, A %) , 1/0 (+/-2KV, A2
o HE
— UQFN32(5mm x 5mm)
— QFN48(7mm x 7mm)
— UQFN48(7mm x 7mm)
— UQFN48-1(7mm x 7mm)
— LQFP48(7mm x 7mm)
— LQFP64(10mm x 10mm)
— LQFP80(12mm x 12mm)
— LQFP100(14mm x 14mm)
— LQFP128(14mm x 14mm)
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H %

. X < OO 1
H B ettt n s 1
(O o 1 771 OO 8
Ll B 9
S v |- 71 OO 11
2.1 BEBEZEPIAZ oottt ettt ettt bt nee 11
22 TR ettt 11
R T /NG W SO 12
222 HRATUSRAM ..ottt ettt 13
223 BRI W B INVIC) oot 13
2.3 AIEB B I ZREXTIY oottt 13
24 I R G oottt 13
2.5 JREIIETR ettt 14
2 S ¢ < iy =TT 15
2y A ~ X v TP 15
2.8 TTGRAR LTI ZE oottt 15
2K T 10V = G v OO 15
210 BLEETFMEBETEIUDMA) oottt 16
201 SEBFHTEI(RTC) oottt ettt 16
I B v e 1 OO 17
2020 FEARTEITBR(BTIMIN2) oot 17
2122 GEFHIEITBR(GTIMLNT) oot 18
2,123 EHFERTER(GTIMSB10) oottt 18
2124 TETEITBRATIMLNE) oot sttt n et 19
2125 ARIHFEIEIT BE(LPTIMIL~2) oottt en st 19
2126 RGIFIETEIT BE(SYSUCK) coovvvicviees ettt n ettt 20
2127 BT THIERTEEWDG) oottt sttt 20
2 T S 00 8 2 2 I OO 21
214 B TR BEUSART) oottt 21
215 ERATAMEAETTN B B AELLE (SPUI2S) oottt 22
216 ZEREATAMEIETT CXSPL) oottt sttt 23
217 B TR I B B R IR (FDCAN) oot 24
218 RIFEMIIMEAEMEIERIES (FEMOC) oottt 24
219 AT ELRETEIALTETT (USB_FS) oeeeeeeeeesee et ee sttt 25
220 VEBEETIFIITERS (FMAC) oottt 26
221 CORDICAEFEZE (CORDIC) oooiviiveceeieeeesteeeee e s et en s en et aneen s 26
222 BB HE TT(GPIO) oot 26
223 BB T EEBLIZ(ADC) oot 27
224 BEIU IR ZE(COMP) .ottt ettt ettt 28
225 BUFAFALILII(DAC) oottt st ettt 29
226 TATGRARIE 2 TR BE(PGA) oottt s s 29
227 HIEBHZMEE (VREFBUF) oottt sttt 30
228 AEIRTCRIRIETT T TOE(CREC) vttt 30
229 BERBEVERI NI GIEE(SAC) i see ettt 30
230 HE BT IS (UID) cooeioieiceee ettt sttt 31
231 AT HLRITAGIIIR I (SWI-DP) oottt sttt 31
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B B BB S UARIIEIR oottt ettt ettt ettt ettt ettt 32
3.1 B R TR T T oottt ettt ettt ettt ettt ettt te et et et et et ettt et et et ettt ettt ettt ee e eaaeas 32
31T UQFNB2 ettt ettt e et e ettt e st e et et e et et ee et et ee et et e s et e et n e et et en e eneens 32
30120 QFNAB oottt ettt et et ettt ettt ettt et ettt ettt n et ee et en et eniens 33
3013 UQFNAS. ..ottt ettt et e et ettt et e et et ee et et ee et e ee et ettt e et et n et e et en et eniens 34
314 UQFNAB-L ..ottt ettt et e et ettt et e et et ee et et ee et e ee et e ee et e e e e et e s et en e e et s e s e er e eneeniens 35
3015 LQFPAB. ...ttt ettt ettt ettt ettt ettt en et e 35
318 LQFPBA ...ttt ettt ettt ettt ettt en et 37
3017 LQFPBO. ...ttt ettt ettt ettt et ettt ettt et n e 38
318 LQFPLOD ...ttt ettt ettt ettt e ettt ettt e et e et n ettt 39
3.1.9 LQFPL28.....eeeeeeeeeeee ettt ettt ettt ettt ettt 40
3.2 G HIZ FH E S oottt ettt ettt ettt ettt e ettt ettt et e ettt 41
A BRI oottt ettt ettt ettt ettt n et en et 57
4.1 I 2T oo ettt ettt ettt ettt ettt e ettt ettt en et et et e 57
T O B = AN 1K o NG [ AU UU TR U U T O U U OSSOSO U RO RU R URTURTRTPRTRN 57
A2 HETEIBEL oot e ettt ettt ettt ettt ettt e et e ettt ettt et r et er e 57

A 13 BT R ettt ettt ettt ettt ettt et e 57
Bl B B B oottt ettt ettt ettt ettt ettt et et 57
A.1.5 BB ELIE oot e ettt ettt et ettt et ettt e et ettt en et ettt e e 57
A1.6 A T 2 ettt ettt ettt ettt ettt 59

A 17 BB TR oottt ettt ettt ettt ettt ettt ettt e ettt et et et en et ettt e e 60
4.2 U T B R BT TE AL o+ e et ettt e et et et e e et e e et et e et e et et et ettt et e et et ettt en et erens 60
43 B B e ettt ettt ettt ettt ettt ettt ettt en ettt en e 61
B3 BB A E G oottt ettt ettt ettt ettt ettt 61
432 I B TR A E oottt ettt 61
433 IR A B R RV oottt 61
A3 4 B B L oottt ettt ettt ettt ettt ettt ettt 62
A3, T R E oottt ettt et ettt ettt e ettt ettt ettt ettt et 63
A.3.6 AT AR P oottt e ettt 67
A3.7 T AR A PE oottt 70
438 MARIIEERETRII I TS TH] ..ottt ettt et ettt ettt ee et et eees et et et e e et e s ee et e et es et ee et eees s 71
B30 PLLAE oottt ettt ettt ettt ettt et ettt ettt 72
A3.00 PR LASH AR B Ve oottt ettt e et 73
301 DL ASHAE I BT oottt ettt ettt ettt ettt et et et et e e e et ettt ettt et et et et e s et et et er e 74
4312 ZENT IR (FBTIBUBIE oottt 74
B33 OB EEEE oottt ettt e et ee e et e e et e et er et 75
A3.04  NRSTIHEETE .ottt ettt et ee et ee et ee e e e e e ee s et en s et ener e en e 78
e T T I 1Y B L TSRO 79
A316 B T I IE oo ettt ettt ettt ettt ettt ettt r ettt ettt r et er e 81
B30T O E T I oottt ettt ettt ettt ettt ettt ettt ettt 81
A3.08  SPHIZSTETIEFE oottt ettt ettt n et 82

B 319 XS P oottt ettt ettt ettt ettt ettt ettt ettt 86
A320 0 FEMOCIETE oot ettt ettt ettt ettt ettt ettt ettt 88
A3.21  USB _FSHFME oottt 100
4322 FEHIBE IR L (CAN)EE TIRETE oo 101
4323 12fTBEBUIEEEADC)HL B oot 101
4324 1207 BUFE A ZEDAC) LB oot 105
4325  EBEEBR(COMPYEETE oot 106
4326 AR B TR B (PGAYEFTE .ocvooeceeeee et 107
4327  HEBHEGEHEEVREFBUR)EFME ..o 108
4328 R A AR (TSYEFIE oo 109

o = == 2 TP T T TP 110
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5.1 UQFNB2 ..ottt ettt et ettt ettt et et e e e ettt et ee ettt e s e et e e s et et e e et ee et et ee e s e e et et en et en et eean 110
52 QFNZB ...ttt ettt et ettt ettt ettt e et ettt e ettt et ettt et ettt et ettt ettt et en et e er et ee et 111
5.3 UQFNABIUQFNAS ...t eteeeee et eeeeee et es et eees et s e s es et es et enees et e es et es e s e ees et e es et e en et eneeean 112
54 LQFPAB ...ttt ettt e ettt ettt ettt ettt ettt e et e et ettt 113
5.5 LOQFPBA ...ttt ettt ettt ettt ettt et e ettt e et e et n ettt 114
5.6 LQFPB0 ...ttt ettt ettt et ettt ettt ettt et e et e ettt e et e et n ettt 115
5.7 LLQFPLO0 ...ttt e e e e e e s et e s eee e e e et et et e e et et et et et et et et et et n ettt 116
5.8 LOQFPL28 ...ttt e et e ettt et et e et e et et ettt e et et n ettt 117
LR A1 5= = TR 118
FARR AN L= TP 119
7.1 BT B2 I <ottt et et ettt ettt et et et ettt et Attt et et et et et et et Rttt et et et et ettt et et et ettt et et et eteenanas 119
7.2 R R L2 =i TR 119
SR N 73 - <o OT TR 121
0 BB oottt ettt ettt et et et e ettt ettt et et et et et et et e Attt et et et et et et et e ettt et et et et et eenanenas 122
3/122
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2 1oL NB2HAT B R I T B oottt et et et ee et et et et e e et et et et ettt ee et et ettt n e 9
BB 2oL B I B T T B I oottt ettt ettt ettt ettt ettt e ettt eeen e 17
2 3L B THIIE oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt e 41
B AL HE R P oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt et et 60
BB A2 T E oottt ettt e ettt ettt ettt ettt ettt ettt ettt et en et 60
BB A3 TR I E oottt ettt ettt ettt e ettt ettt et et Attt e e ettt ettt ettt et e et et et et eraeens 61
BB Al B ) T E B oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt 61
BB A5 T L I T T 2l oo ettt ettt ettt ettt ettt et ettt ettt ettt en et 61
F 4-6 PR AT T EL TR BRIV oottt ettt 61
BB AT T B B R oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt eens 63
K 4-8 B TR N R K LA,  HE A IACHD P S TN IE AT 1o 63
C I I 31y vl N oy N =< < T =TT 64
F 4-10 (LA HUE R R A B R K EETE TR oottt en s 64
B2 200 AT L TG v ov oottt ettt ettt ettt ettt ettt ettt e ettt ettt ettt ettt ettt ettt eeeeas 65
B AL B I I B oottt ettt ettt ettt ettt et e ettt ettt ettt ettt n et 67
B A1 B I I BRI oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt 68
F2 A-13 HSE 4~32MHZIR T B A TEDD oottt ettt ettt ettt ettt et en e 69
F 4-14 LSETRVG 22 HEFE (FLSET32.TBBKHZ)D) ..ottt sttt 70
BT AL HS IR T B E D@ oo ettt ettt ettt ettt ettt ettt ettt 71
2 A1 LSIHR TG R MED oottt ettt ettt e ettt ettt n et ee et ettt 71
2 417 MRIIFEREZRIBIMRIEINT T ..ottt e et e e e e et e etes e et es et et ee e et es e e et e e es s eeeneeeeseneeas 71
B AL P LA E oottt ettt ettt ettt ettt ettt r ettt en et 72
B2 00 SHRT P LA oottt ettt et et et et ettt e s e et et et e et e e et et et et et et n st e et et et et re et r et et enenen e 73
B A0 P L ASH AT B e o oottt ettt ettt ettt ettt ettt ettt n ettt er et 73
2 4-21 P-FLASHAFNE 25 75 A AT B LR TE IR oottt ettt n et n et en e eee s en e e ereens 73
B2 -2 D-F L A SH T A B T oottt ettt ettt ettt ettt ettt ettt er e 74
2 4-23 D-FLASHAFAE 28 75 0 B AT BB oottt ettt ettt e et en et ee e e neneneeeas 74
G A-2A ESDAART IR AR vttt ettt ettt ettt ettt ettt ettt ettt ettt ee et ettt 75
B A 2B EMISIE N oottt ettt ettt ettt ettt et r ettt er et 75
B A2 B S oottt ettt ettt ettt ettt en et 75
B L [Tz L TP TR 75
C I L (O L =iy e TSN 76
C Al =) TR 77
E G e vab i L U 77
B2 A-20 N R ST G T oottt ettt ettt et et ettt et a et e e et ettt s et e ee et et et ettt ettt ettt ettt ettt ee e neeeas 79
T2 4230 ATIIMLI2IBAFPED Lottt ettt et ettt a e e e et et ettt aee et et et ettt e et e et et ettt e ettt et et et en e eeeens 79
2 A-BL GTIMUI2IBIAISIBITHEETED ..ottt ettt ettt et ettt ettt e et et et ettt a et e s et et et ettt et et et et et et e e eeeens 80
2 4232 GTIMBIOLOBFTED Lottt ettt et et ettt a e e e et ettt e e e ee et et et et et e e e e et e e et et et et esee et et et et et ee e seeeeeeens 80
2 A-B3 LPTIMLI2ZEEYED. oot ettt ettt et ettt et e e e e e et et ettt e ee et et et et et e e e et e e et et et et ses e et et es et et et e e neeens 80
F 4-34 IWDG Ft KA/ BUZALIF ] (LS =32 KHZ) oot 81
F 4-35 WWDGH KA /N B AT ] (PCLKL = 120MHZ) ... 81
B e Lol L 0% I = oL TP TR ST T UPTRORPPR 81
BB BT SP UMD oottt ettt ettt ettt ettt A ettt ettt et et ettt e et et et ettt eeeens 83
ZE BB IZSHIETED oottt ettt et ettt ettt ettt ettt ettt ettt ee et et er et 85
2 439 XOPIZE SDRAE TN T IR TE <oeoveeeeeeeeeeeeeeeeeeeteeeeeeeteeteeetet ettt e et ettt es e et ee e e et en e et en e e et e et ee s et en e et er e 86
E 440 XOPIZE DD RAE T T A oottt ettt ettt ettt et et e ettt etee e et et e et et e et e et s et en e et er e 87
E A8 XOPIZE RX D S T T I oottt ettt ettt ettt ettt e ettt et ee et ee e ettt ee e ee s et en e e e 87
% 4-42 FLAE R E FFISRAM/PSRAM/NORIEZEEVEIT W@ et 89
% 4-43 AR E FHIISRAMPSRAMINOR G EEVEIT M@ oottt 90
X 4-44 55 BT FHIIPSRAM/NORIZIEVEIT WD oottt ettt r et s e en e 91
% 4-45 5 BB E FHIIPSRAM/NOR B HEAEIT WD oottt r et r et en e 92
41122
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K 4-46 [ AE R FINORIPSRAMIEZET D@ oot e ettt e e s s et ee e e e enesens 94
T 447 AR PSR AM B B TE D oot e et e e et et et et et et et ee e s e et et eeee e e enenens 95
K 4-48 [T FINORIPSRAMIEZET TED@ oo e ettt et et ee et e e et et ee e s e e et eeeeeneeeeenenens 96
T 449 [T T P SR AM B B M oottt et et e et e ettt et et et en e renens 97
K 4-50 NAND IR AE T B B B T A ED oottt et e et et et ee e e s et ee et et ee e eese st et eeeeeneeneneeens 100
B W W= 1 =Y = E 1 L1 OO 100
By A W)= = oY i 2 AT 101
BB A5 U S B AT B oottt ettt ettt ettt ettt ettt et et et et et et et ettt ettt et en et e nenas 101
R A5 AD C N oo ettt et ettt ettt e ettt e ettt et et et et et et et et ettt et et et ee et et neeas 102
T2 855 ADCIREITIAID Lot oottt et ettt ee et et et et e s et eeee et et ee et e e et e e et et et et et e e et e e e et et ettt e et et et et et et e e eneeeeens 102
K 4-56 ADCHERE — JEI PR IITIRRZEAED@ @) oottt ettt e et et e e et n et ee et en e 103
2 857 DAC LM P S L oottt ettt ettt et et et et et e e et ettt et et et et et eu et ee et et et et et et et et et et ee e e et et et et et et et eenenenas 105
2 A-58 DAC LM P S L oottt ettt ettt e e et et et e e ettt ettt et et ettt ee et ettt et et et et et et et e e et et et et et et eeeenenenas 106
B A B0 Ll e oottt ettt ettt ettt ettt et et et ettt et et et et et et et et eae e et et et et et et et eeeenenas 107
B I T e Er NG e i R W oL RO 107
B NI T e NG xR W oL TSRO 108
TR 82 HE R B T () oottt ettt ettt ettt ettt ettt ettt ettt et et et et e neneeens 109
B A8 A B L oottt ettt ettt ettt ettt ettt et et et et et et et ettt et et et et et eeeenenas 109
R =L NB2HAT B R A T B i oottt et ettt e e et ettt e et et et et et et e s aee e e et et et et ee e eeee et et et en e e eneneeens 119
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K H ok
B -1 NB2HATB B HIUAE B oottt ettt e et e et et e et ee e e et e et e e et e e es s et et e atennes 8
L 2-1 FF B BT Bl oottt e ettt e ettt ettt ettt ettt n et et ettt et et eeen e 12
BEL 2-2 B AIIARE <ottt t ettt ettt et et e et ettt et ettt ettt e et et et ettt ettt e ettt s et et en e r e enaens 13
P 3L UQFNB2E ] HIZI A oottt sttt sttt sttt s e st n s n et a s anaesenaanens 32
PE 32 QFNAB T I Z1 I oottt sttt sttt ettt e e e et n s n et an e n s 33
PE BB UQFNABE HIZI AT .ottt sttt s et s et ns st n s n st s e s s anaesenanans 34
BEL B-3 UQIFNAB-L ] A3 A oottt ettt ee ettt e ettt st n e 35
BE B2 LQEPAB T I AN AT vttt ettt ettt e et ettt e ettt 35
BE 3-8 LQEPBA T AN AT vttt ettt ettt ee ettt e ettt 37
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N32HA473 £ 51 fdz il 27 5 5% F 32 ARM  Cortex®-MAFP K%, S BKS [ 1% SUS S MDSPIE 4, fm LAE
FA200MHz, % 51A512KB % A 7UFlash, 192KB SRAM(f#532KB CCM SRAM) + 4KB Backup SRAM,
£E N4/ 12bit 4.7Msps ADC. 8/M12bit DAC. 41PGA. 741COMP, ££USB FS Device. U(S)ART. I12C.
SPI. CAN-FDZ B EHE I, SCHRAXSPIE R E O, SCRFI2SE AL 1, SCRF 2 AN e i 2% I8 A e i 4%
FEAGERS A5 AKThFEER 25, X FFCordicFIFMAC, W B %R AR InE 51 %, L FFAES/TDES. SHA.
SM3. SM4. MD5&%, SCHFTRNGEFEHIE A LSS, W HCRC16/32

N32H473 & 417 il ke g TAE T-40 CE+105CT/125THIR o, At E1.8VE3.6V, f24EZ Ik

e

B 11450 TR E S ZRHE .

1-1 N32H473 RFIEE

] |TTooooo oo ]
: TPIU :
| SWITAG |
ICode | |
< N
Flash < = Cortex-M4FP :
DCode .
|<" e e > < oy FMaX:200MHz 1
SBus | Core|
[(icache |t < >  ETMITM 1
: NVIC :
SRAM1 : FPU :
| ]
SRAM2 i Dsp |
b e e o J
SRAM3 T DMA
(CCM SRAM) S DMA1
o
o
FEMC S DMA
% DMA2
XSPI =
X S
=P BKP SARM
S«
- CORDIC
o A
o FMAC
- 2k
L RCC
< 1
GPIOA/BIC/DIEIFIGIH |
ADC1/2/3/4 —>|
DAC5/6 — g <
DAC7/8 | 3
A
[ sac |a=—> | H
oL
a
a > 2
> ATIM3
I > IWDG
RTC
AFIO PWR

EXTI

PGA1/2/3/4

COMP1/2/3/
4/5/6/7

USART1/4

Max:180MHz

SP14/5/6

LPTIM1/2

BTIM1&2

GTIM8/9/10

it
B

SPI1

APB2

il

UART6/7

DAC1/2

DAC3/4

USB2.0FS

GTIM1/2/3/
451617

12C1/2/3/4

USART2/3

Max:180MHz

UARTS/8

SPI2/12S2

APB1

SRR

SPI3/12S3

CANFD
12

UCDR
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% 1-1 N32H473 R4 5L &

Pk N32H473KCU7/8 |\ oo\, 473CGQ8 Hiﬁ'ﬂ.ﬂggﬁb’%g N32H473CCL7/8 | N32H473RCL7/8 | N32H473MCL7/8 [N32H473VCL7/8|N32H473QCL7/8
N32H473KEU7/8 N32H473GCU7E | N32HAT3CEL7/8 | N32H473REL7/8 | N32H473MEL7/8 N32HA73VEL7/8 \N32H473QEL7/8
TAERE 1.8~3.6V/-40~105°C /125°C
CPUMIZR ARM Cortex-M4F @200MHz, 250DMIPS
P-FlashZ & (KB) 256 512 512 256 512 256 512 256 512 256 512 256 512 256 512
D-Flashz& (KB) No No 5120 No No No No No No No No No No No No
Total General SRAM 112 160 160 112 160 112 160 112 160 112 160 112 160 112 160
SRAM CCM SRAM 320
(KB) Backup SRAM 4
ATIM 3*16bit
7*16bit
GTIM 3*16bit®
BTIM 2*32bit
SE I 2% LPTIM 2*16bit
SysTick timer 1
WWDG 1*14bit
IWDG 1*12bit
RTC Yes
SPI/12S 42 5/2 6/2
12C 4
. USART 4
B UART
USB FS Device Yes
FDCAN 2
‘ . XSPI Yes® Yes
{FiEINY FEMC No Yes® Yes
GPIO 26 42 37 52 66 86 107
WKUP Pins 2 3 3 4 4 5 5
9/122
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2
Number of channels 16 Channel
12bit ADC 4 4 4 4 4 4 4
Number of channels 13Channel 21Channel 20Channel 26Channel 38Channel 45Channel 51Channel
12bit DAC 8
Number of channels 8 (4 External/Internal + 4 Internal)
PGA 4
COMP 7
VREFBUF No Yes
AL &L DES/3DES. AES. SHA1/SHA224/SHA256. SM3. SM4. MD5. CRC16/CRC32
TRNG Yes
Cordic Yes
FMAC Yes
LR EERY (RDPIWRP) | fEfifiin% . X Ry, Z4)53)
e UQFN32 QFN48 U%%m‘g_‘l LQFP48 LQFP64 LQFP80 LQFP100 LQFP128

o » w0 DN

CCM SRAM | HLERIAZIEF SRAM, H A LR E )y CCM SRAM
RN, B 1 EAMNEER

XSPILSCHF 4 2

FMEC 1Y Sz fe ik i 28 AN $idiz o 28 51
N32H473CGQ8 M #F D-FLASH {#i F i¥)/& XSPI #2111, 5514 PG8-CS, PF1-CLK, PF8-100(DI), PG12-101(DO), PF4-102(WP), PF5-I03(HOLD#)

10/122
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2 IheEEMifr
2.1 bE BN

N32H473 R H4E B ARM Cortex™-MAFANEE 2, T HRHF s BEALEEH. 0 (FPU) « DSPAIFEATUHEFE 4, Hefit
250DMIPSHIfIL S ERE » [RI FE 25 5 Ab R RE /) 5 Cortex-M R A ERE3 AR ThFE, ARAAR 2 T8 1
el A, FROH B AE S R AR T H S TR N .

ARM Cortex™-MA4F 327} & 115 & HE AL PLES BA L7 IO AR 0%

2.2 1R AR

N32H4A73 R HZ A E R AN E NAE (Flash) f7fif#s . IR AIUSRAM, T B - i ds ik s .
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O0XE010_0000 - OXFFFF_FFFF

Reserved

0xEOOF_F000 - OxEOOF_FFFF

ROM Table

0xE004_2000 - OXEOOF_EFFF

External PPB

O0XEQ04_1000 - 0XE004_1FFF

ETM

Vendor Specific 511MB

0xE004_0000 - 0xE004_OFFF

TPIU

Private Peripheral - External 768KB

0xE000_F000 - OxE003_FFFF

Reserved

Private Peripheral - Internal 256KB

0xE000_E000 - 0xE000_EFFF|

NVIC

0xE000_3000 - OxEO00_DFFF

Reserved

0XEO00_2000 - OXEO00_2FFF

FPB

0xE000_1000 - 0xE000_1FFF

DWT

0xE000_0000 - 0xE000_OFFF

IT™

0xA000_3000 - OXDFFF_FFFH

Reserved

0xA000_2000 - 0xA000_2FFF

FEMC Register

0xA000_1000 - 0xAQ000_1FFF|

XSPI Register

0xA000_0000 - 0xA000_OFFF

Reserved

0x9000_0000 - OX9FFF_FFFF

XSPI Bank

Extended register 1GB

0x8000_0000 - OX8FFF_FFFF

FEMC Bank3 NAND2

0x7000_0000 - OX7FFF_FFFF

FEMC Bank2 NAND1

0x6C00_0000 - OX6FFF_FFFF

FEMC Bank1 NOR/PSRAM4

0x6800_0000 - OX6BFF_FFFF

FEMC Bank1 NOR/PSRAM3

0x6400_0000 - Ox67FF_FFFF

FEMC Bank1 NOR/PSRAM2

0x6000_0000 - Ox63FF_FFFF

FEMC Bank1 NOR/PSRAM1

0x4400_0000 - OXSFFF_FFFF

Reserved

0x42C2_0000 - Ox43FF_FFFF

Reserved(bit-band Alias)

0x4200_0000 - 0x42C1_FFFF

Peripheral Alias(bit-band Alias)

0x4010_0000 - Ox41FF_FFFF

Reserved

0x4006_1000 - 0x400F_FFFF

Reserved(bit-band Region)

0x4000_0000 - 0x4006_OFFF

AHB/APBL/APB2(bit-band Region)

Extended Device 1GB

0x2400_0000 - OX3FFF_FFFF

Reserved

0x2260_0000 - 0x23FF_FFFF
0x2200_0000 - 0x225F_FFFF
0x2003_0000 - 0x21FF_FFFF

Reserved(bit-band Alias)
SRAM/CCM Alias(bit-band Alias)
Reserved

0x2002_8000 - 0x2002_FFFF

CCM(bit-band Region)

0x2001_8000 - 0x2002_7FFF
0x2000_0000 - 0x2001_7FFF

SRAM2(bit-band Region
SRAM((bit-band Region)

Peripheral 0.5GB

OXIFFF_EO1A - OXIFFF_FFFF|

Reserved

Ox1FFF_EO00 - Ox1FFF_E019

OptionBytes

OXIFFF_4000 - OX1FFF_DFFF|

Reserved

O0x1FFF_0000 - Ox1FFF_3FFF

SystemMemory

0x1002_3000 - Ox1FFE_FFFF

Reserved

SRAM 0.5GB

0x1000_0000 - 0x1002_FFFF

Aliased to SRAM1/SRAM2/CCM

0x0808_0000 - OXOFFF_FFFF

Reserved

0x0800_0000 - 0x0807_FFFF

Main FLASH

0x0008_0000 - Ox07FF_FFFF

0x0000_0000 - 0x0007_FFFF

Aliased to XSPI/FEMC
Aliased to Flash/SystemMemory/SRAM1/
SRAM2/CCM/XSPI/FEMC

CODE 0.5GB

Reserved

0x4006_0000 - 0x4006_OFFF

Reserved

0x4005_1000 - 0x4005_FFFF

Reserved

0x4004_1000 - 0x4005_OFFF

Reserved

0x4004_0000 - 0x4004_OFFF

Reserved

0x4003_2C00 - 0x4003_FFFF

ATIM3

0x4003_2800 - 0x4003_2BFF

ATIM2

0x4003_2400 - 0x4003_27FF

ATIM1

0x4003_2000 - 0x4003_23FF

Reserved

0x4003_1000 - 0x4003_1FFF

Reserved

0x4003_0000 - 0x4003_OFFF

Reserved

0x4002_E000 - 0x4002_FFFF

GPIOH

0x4002_DCO0 - 0x4002_DFFF

GPIOG

0x4002_D800 - 0x4002_DBFF

GPIOF

0x4002_D400 - 0x4002_D7FF

GPIOE

0x4002_D000 - 0x4002_D3FF

GPIOD

0x4002_CC00 - 0x4002_CFFF

GPIOC

0x4002_C800 - 0x4002_CBFF

GPIOB

0x4002_C400 - 0x4002_C7FF

0x4002_C000 - 0x4002_C3FF

0x4002_BCO0 - 0x4002_BFFF

0x4002_B800 - 0x4002_BBFF

0x4002_BA400 - 0x4002_B7FF

0x4002_B000 - 0x4002_B3FF

0x4002_ACO00 - 0x4002_AFFF

0x4002_A800 - Ox5FFF_ABFF

SAC SRAM 512B*2

0x4002_A400 - 0x4002_AT7FF

SAC

0x4002_A000 - 0x4002_A3FF

Reserved

0x4002_7000 - 0x4002_9FFF

Reserved

0x4002_5000 - 0x4002_6FFF

SMPU

0x4002_4C00 - 0x4002_4FFF

Reserved

0x4002_4000 - 0x4002_4BFF

BKP_SRAM

0x4002_3000 - 0x4002_3FFF

Reserved

0x4002_2800 - 0x4002_2FFF

CORDIC

0x4002_2400 - 0x4002_27FF

AHB

FLASH

0x4002_2000 - 0x4002_23FF

FMAC

0x4002_1C00 - 0x4002_1FFF

CRC

0x4002_1800 - 0x4002_1BFF

Reserved

0x4002_1400 - 0x4002_17FF

RCC

0x4002_1000 - 0x4002_13FF

Reserved

0x4002_0C00 - 0x4002_OFFF

0x4002_0800 - 0x4002_0BFF

0x4002_0400 - 0x4002_07FF

0x4002_0000 - 0x4002_03FF

Reserved

0x4001_4000 - 0x4001_FFFF

PGA

0x4001_3C00 - 0x4001_4FFF

COMP

0x4001_3800 - 0x4001_3BFF

SP16

0x4001_3400 - 0x4001_37FF

SPIS

0x4001_3000 - 0x4001_33FF

SPI4

0x4001_2C00 - 0x4001_2FFF

USART4

0x4001_2800 - 0x4001_2BFF

0x4001_2400 - 0x4001_27FF

0x4001_2000 - 0x4001_23FF

0x4001_1C00 - 0x4001_1FFF

APB2

0x4001_1800 - 0x4001_1BFF

0x4001_1400 - 0x4001_17FF

0x4001_1000 - 0x4001_13FF

0x4001_0C00 - 0x4001_OFFF

0x4001_0800 - 0x4001_OBFF

0x4001_0400 - 0x4001_O7FF

Reserved

0x4001_0000 - 0x4001_O3FF

Reserved

0x4000_8800 - 0x4000_FFFF

Reserved

0x4000_8400 - 0x4000_87FF

DAC3/4

0x4000_8000 - 0x4000_83FF

DAC1/2

0x4000_7C00 - 0x4000_7FFF

12C4

0x4000_7800 - 0x4000_FFFF

12C3

0x4000_7400 - 0x4000_77FF

LPTIM2

0x4000_7000 - 0x4000_73FF

LPTIM1

0x4000_6C00 - 0x4000_6FFF

UARTS

0x4000_6800 - 0x4000_6BFF

GTIM7

0x4000_6400 - 0x4000_67FF

GTIM6

0x4000_6000 - 0x4000_63FF

GTIMS5

0x4000_5C00 - 0x4000_SFFF

CANFD3

0x4000_5800 - 0x4000_5BFF

CANFD2

0x4000_5400 - 0x4000_57FF

CANFD1

0x4000_5000 - 0x4000_S53FF

USB SRAM 512B

0x4000_4C00 - 0x4000_4FFF

USB Register

0x4000_4800 - 0x4000_4BFF

UCDR

0x4000_4400 - 0x4000_47FF

BTIM2

0x4000_4000 - 0x4000_43FF

APB1

BTIM1

0x4000_3C00 - 0x4000_3FFF

GTIM4

0x4000_3800 - 0x4000_3BFF

GTIM3

0x4000_3400 - 0x4000_37FF

GTIM2

0x4000_3000 - 0x4000_33FF

GTIM1

0x4000_2C00 - 0x4000_2FFF

SP13/12S3

0x4000_2800 - 0x4000_2BFF

SPI12/1252

0x4000_2400 - 0x4000_27FF

12C2

0x4000_2000 - 0x4000_23FF

0x4000_1C00 - 0x4000_1FFF

0x4000_1800 - 0x4000_1BFF

0x4000_1400 - 0x4000_17FF

0x4000_1000 - 0x4000_13FF

0x4000_0C00 - 0x4000_OFFF

0x4000_0800 - 0x4000_OBFF

0x4000_0400 - 0x4000_07FF

0x4000_0000 - 0x4000_03FF

2.2.1 RARNFRERR
FrEERN 256KFI512KF T HR A INAFE (FLASH) , H TR0 7 A, Ui Ti K /N8Kbyte, SCRFTTHERR
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EREAK
WFE T EFUE TR,

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

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

160KB i# F§ SRAM, A B,
32KB CCM SRAM, | HIER\ Al SRAM, AIECE A CCM SRASM, 7#F ECC.

4KB BKP SRAM % &, C#F ECC, 7£ VBAT #1 Standby A5 2 2 il & R 5, HoAh TAE# X (Run/Sleep/Stop0)
K T DL IE W PR

2.2.3 BREKEBXHBrEHZNVIC)
TR

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

AR AT R 1 S 5 1 e T Ah 3

FL YR A

B RGP A ARSI

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

2.3 S8 AP T B R 4% (EXTN)

A ER PTG 30 AN A WS A e (R A DN PR R S N AT DU T M Bk e
BN, DLL BTG BRI ECE XOAHT 3 Fid s AR SER, B nl IO ik HEE S A SRS
WELRHBAER, LB AEHGE R A7 A0 NAL S U3RAE, HER s,

24P RS

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

RGP oRYE T HSI. HSE. PLL. SHRTPLL. EAZK;PYHE HSI B 2h g BRIA K E N R Gt 88, BEJSH ]
PLEFRAMT A R ThREN HSE I8l G 2 SAMH I BR300, e, RE0K A shih )2
HSI, WA RE T R, BT DARR ISR AH B 1 R T o

LTS HiEe P T B AHB 51 | 5 APB(APB2) A{I#E APB(APB1)[X 2k . AHB 1] fi% =i 4 % f& 200MHz,
APB2 i Ei i 2 180MHz, APB1 K =% A 180MHz.
SN BB

& 2-2 Wbt
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Legend:
= High- : HSE 250MHz MAX
HSE7 ngh speed_extemal clock §|gnal ‘ *(CLKF/16384)/(CLKR +1)/4 SHRTPLL
HSI = High-speed internal clock signal e
LSE = Low-speed external clock signal SHRTPLLSRC
LSI = Low-speed internal clock signal HSE TRNGIMPRES
] 1214]-++132
TRNG1IMSEL
HSE ADCIMPRE!
D At |- Apcuzn_cLkam
] 1/2/-++132
ADCIMSEL
FLASH_CLK to
Flash programming
RNGCPRES
1112/13/4/-++132 RNGC_CLK
USBHS_240M ADCOTGPLLPRES
PLL f112f--112 ADC1/2/3/4_CLK
ADCOTG
PLLSEL  [ADCHPRES
[1/2/+++132 CKMOD
TRACEPRES
usi 11/214/8 TRACE_CLK
FCLK
PLLHSI SCLKSW
PRES  pLiip PLLOUT HCLK HCLK CPU AHB BUS
RES PLLMULFCT  PRES 200MHz n SysTick
SYSCLK AHB |MAX 1/8] ysTicl
200MA Prescaler ————
z HCLKPRES
0SC_ouT HSE 05C] MAX | U2l-1512 HCLK to SAC
0SC IN 4~32MHz e
- PLLSR(
PLLSEL || Bl 180MHz MAX PCLK1 to
HSE 11/214/8/16 APBL1 peripherals
GTIM1/2/3/4/5/6/7_CLK
0SC32_0uT = -
! LSEOSC| LSE RTC CLK If(APB1 Prescaler = 1) x1 BTIML/2_CLK
cC else x2
0SC32_IN 32.768KHz| Lsi LPTIM1/2_CLK
APB2
RTCSEL Prescaler 180MHz MAX PCLK2 to
LSIRC APB2 peripheral
KM IWDG_CLK 1121418116 peripnerals
If(APB2 Prescaler = 1) x1
else x2
LPTIM1/2_CLK
SYSCLK GTIM8/9/10_CLK
LPTIM_CLK:
(PCLKD) LPTIM1/2SEL GTIMCLKSEL
HCLK
SYSCLK ATIM1/2/3_CLK
ATIMCLKSEL
12S2/3_CLK USBHSSEL
1252/3_CLKIN [ —* USBHS_240M
HSE USBHS -
12S2/3SEL PLL
USBHS_48M
USBPLLSEL UCDR-| USBFS_CLK(48M)
SHRTPLL USBPLLPRES
PLL /1/2/3../15 _ JUSBPLL_DIVCLK
USBFSSEL
e
C H3e FDCANPLLPRES
MCO2 [J¢&¥————— SHRTPLL /1/2/3.../15
— LSI
L Lse FDCANPLLPRES|
PLL PLL U203 1S ——» FDCAN_CLK
MCO2 PLL MCOPRES
12/13/4/...115 SHRTPLL HSE
E }S—IEISCLK USBHS_240M
I HSE MCOPLLSEL FDCANSEL
mco1 [}
— LsI
— LSE
MCO1

2.5 /BB

TEZR G A BT, v L@ BOOTOS | AL 1 57 boot it B Kk B AE B ALJE I 8 A
B ERTEAEE RS (Main Flash) 53, f445 Main Flash §i bank (0x0800_0000) #1)5 bank (0x0804 0000)

JR 5

B\ RSk 4 (System Memory) & 3]

141122

R AR AT PR A E Nations
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BRI
B HM)NE SRAM 53

JE FINEFLFF (Bootloader) 7 i T R SifEfk 2 rhr, W LUE T USARTL il USB # L% FLASH Memory #4745
2o

LA L L B RCC_BOOTREMAP.REMAPSEL[2:0]#E47 403 0 5 Hudil: 25 ik i«

B\ xSPI AMEAT it #% remap Jid 3l

B M\ FEMC #MiBA71# & remap J5 )

2.6fLHTTR

ANANEHEYE . VDD VDDA, VREF. VBAT. HAVDD& i, FEA A d 24 it R4 4t H; VDDA
RIS YR, ARSI, VREFABIME RIS H IR, DIt Sk . VBATER
Ht, ARt R,

SAN LR X g, i A oS FL R4S AN R A P XA

® Vppld: HEVEM N 1.8V~3.6V, FE N MR. K4 GPIO. HSE. HSI. PLL. POR/PDR. BOR.
PVD. USBPHY ft,

® Vppald: HIEJGHEN 1.8V~3.6V, TZ N ADC, DAC, COMP. PGA. VREFBUF. TS Z:fitHi,
® VppekiK: HEJLE N 1.8V~3.6V, FE A WKUP 5|f#l. NRST. PC13/14/15. LSE. LSI &ftH .

® VppplH: HIEN 1.1V B 0.9V, FF N CPU. AHB. APB. SRAM. FLASH. RCC. TRNG flk#k4>
AN AL

® Vpppeki®: HLE N 0.9V 5{ 0.8V, T %A PWR. Backup SRAM(4KB). RTC. LPTIM. WKUP 5] .
NRST. PC13/14/15. %4 IOM. IWDG #1 RCC_BDCTRL 27 /7 2%t 1,

2.7 841

PSR T I P L (POR) I i S 57 (PDR) LB, S 43 HLES G b T T (IR, (1T 2 26 (LI 1.8V
BT 0E:s Vool T B2 M (Veorpor) i, BEEET ST ARAS, TSR P4 0 2 7 FEL 4

2.8 ] Ym 2 FE I A 0 2%

WE — A g B R I3 (PVD), & M Voo/Vooaflt IS5 IB{EVevo LA, 24 Voofik T 85 T R{E Vevo it
K abr, TR ERRR R AT AR M SE R . PVDIIRE RS Bl A7 S « 5T Veorror 1 Vevo HIME S5
* 4-6.

2.9 R ThFER

N32HA473 SCHFPUFPHMIC DI FERL A :

B SLEEPHR

FESLEEPHE F, RACPUEIL, BT AMBEAL T TARIRA I vl 76 & A v Wi/ =4 i i B2 CPU
B STOPO#Z

STOPO# 3L T-Cortex -MAFIE FEHEIRIE X, 7ESRAMAIZ- /728 W AN EJ T, STOPORE R ] LLIA B 5
R REVE#E. TESTOPOREZUR, T HE IS A KR h o< ], H1UiPLL. HSI. HSE.

M. ] DUE AT R A B REXTIRE 588 A MSTOPORE A rie i, EXTIME 5 1 LR AN 16 MNEXTIE 5
(I/OFAZ) . PVDI%ith. RTCHLEE ., RTCHI#SE.

B STANDBY#F

FESTANDBY 30T AT A R R AR Y FLR VAR A o A BT AR FL s A s #3485 5GP PLLS HSIIRCIR ¥ #3 FTHSE
A RIR G SBEOCH]; EASTANDBY R A, K a A as AR ZR, &0 w78 i N E R R
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BRI
backup SRAMAJIEIREF, 25 3sk H g4 TAF .

Mefid: NRST_LIAMNEEAAE S IWDGE AL, WKUPH| JHI A3 . RTCHERE sk RTCI R4, LPTIMME: S
4.

B VBATHIZ

AR, HE Vpp B, #5% Ezhik N VBAT #. 7 VBAT #F, %7 NRST. WKUP,
PC13_TAMPER. PCl4. PC15 2 4b, KZE 10 5| kT = PHARES .

Mefig: VDD )5

2.10 EEFEHEFI(DMA)

DMAFZ 1| 2% s 7] L5 ) 40~ MAL: Flash. Sraml. Sram2. CCM Sram3. FEMC. XSPl. CRC.

FMAC. CORDIC. APB1. APB2. ATIM. ADC. DAC.

DMA#Z | 2% FHCPUFE | LLAT MWIE 2] B I PR B #25h . BLE SERE, o CPUT-TRD m A& 4%kt «
B, ATRURE I CPUH T Hofth 1+ 5% AT 45 BT 48 Ak RS ThAE .

S AW ADMA (DMAL. DMA2) Fthilde, FF 1 DMAE G 8 M HiEE .. M2 HEEH T RS kA
BN AN NAE DT SR . N BRIk #s 5 A [FI DMAETE AL 26 2

FEREAT

B 16 MASZECE Y DMA JEIE: DMAL #l DMA2 %4 8 MifiH.

B RFNERINAE . AR RIS RIAMEE R A7 =R

B fE> DMA S8 TE SCRARE A KA AR 5 2 AR 4, I e &
|

£ DMA JEE#A % B4 (DMA_CHCFGX.PRIOLVL[1:0]47, Xt 4 MESEZE) , af LA
AL E . B R RAA Se R rEE it — D iR 5] GRIES) DI &g (&5 5K
(B S g ED

AT VR E AR KN ik i -5 0 /MR R o
B REIE AT E MR

mRANEER 3 ML FE SRR (e k. P RO A LA RTr TS (B34
HIFZREBE -

B A5 MAHL: Flash. Sraml. Sram2. CCM Sram3. FEMC. XSPI. CRC. FMAC. CORDIC. APB1.
APB2. ATIM. ADC. DAC.

B AL E AR fE A (0~65535)
B SRR KRR, RAKEWEE, WisE 1/2/3/4/5/6/7/8 H.It

211 SERFEFBR(RTC)

RTC2 —ZIESHAT I THEES, W E O P ek, ar @ b5 o Fi s, 38 BA I B e i 0 J S o BT D e o
TR R

SEINF IR (RTCO &ML BCD &I 28 /1H £ ds

A SRR I A M

T G PR I B S e i 2

A 32 i FF e a ity 0y By B AL B UL5) « B (BIJTD

ST 32 AL AT A A AL B A

PHAN G e ]
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ERRAR
PIAS 32 ML AR A S AR B . s AL L AL H OLS) 2 (2D

PN JRNT IR 32 57 2 A7 2 6 5 2 A5 ] o S AD

B R R D) RE

SHEN BRI —NES RSN BRR (50 5L 60HZ) AENS HI T ot H DA I
=TT E B PR R A (R AR AL A

IS TRk fiE

20 M A AEA, AR DIARRE T PR FF R

ZA W R, AR AL WP B MOEEE g8, IRIEL. AR

RCC # /72 {fiflE RTC Hible FLHLFEARITE LA, RTC TEALMBLA FAR 221k (4% RUN HE
7. SLEEP <30, STOPO #:{. STANDBY #i:(fl VBAT #x0)

® RTC AL L Fhnfa i AT LU MCU M FT A BRI FEARL T M i (SLEEP £i5(, STOPO #:#1 STANDBY
50

2.12 ERSBMEIH

N32H473 S HFi % 3 NMaUER 4. 10 MMEAER 8. 2 MEAEN &8, 2 MRIFEE 5, UL 1M
SR TIGER A LANE D& TIRE R 3R 14> R G € I &% o

FRWE T @ PEn 2%, WHER 3. A E R 23 A IHE i 23 ThRE :
F 2-1 ENSSITIRELLE

SERTEE TR R THERRE | TMRK TR/ BGEE HaNTH
ik,

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

GTIM1~7 1647 MR, 1~655362 [A] (T = B4 4 ¥
A
ik,

GTIM8~10 1647 MR, 1~655362 [A] (T = B4 4 1
B BT

BTIM1~2 3211 il 1~65536.2 [A] AT = B AL 0 e

LPTIML~2 164 . 1. 2. 4., 8\12186\ 32. 64, 0 %

2121 FE A EREE(BTIM1~2)
FEAGER EE & —AN32140 A 3 HI T g
FERFEL R
W 32 HFhE N O R
B 16 (AR T g . (AR EATICE Y 1 3 65536 L [A] HIAE =8
B A FR/DMA SRR
& EHHM
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BRI
2.12. 2B FH e i 8 (GTIM1~7)

i ER % (GTIML GTIM2/ GTIM3/ GTIM4/ GTIMS/ GTIM6/ GTIM7) EEH T LA Fé: SN 53k
ATVHE DN NAS 5 (e 5 P52 R A A R4

F W R

16 o A s Ees . (ArseBlm kG R, B RO .
16 A7 AT RAE T A . (PSRBT E N 1 F) 65536 2 [A] (4T = AH)D
GTIMx % 3 Hf 4 MiliE

WIE TR PWM St fh e, sk . S gk
R AR A A T/DMA:

& T

& il RFEF

L PN EPS

L =

P I ARSI 2

ZAER BN EERAE D, DASEIE I 88 )[R0 s 4

W (GER) g r . FTIaEss Tl s g 7t
BRI HF = A AL

W SCRERR N LU AR S S
2.12.338 F & B} 28 (G TIM8~10)

HWEER A (GTIM) EEH TR & XA E AT TR IR G 5 Ak 58 BEAN A %
A5 Il E N A BAT EAME D RE . SEXHRARM A= ThEe . &M T ALzl

FERHEM T

16 A [ A #r Hds . CArsealm) Bobd, Rk, m BRIV

16 AL Al gmAE T s . (r SR BAT G By 1 %)) 65536 < [A] (A =8

CE [EENcRaiE

GTIMx % 5 A™illiE

4RI EGEE, TAERACY: PWM Bt . frd e, Sk Bt . S N3 3K

1A SR IR IR E NS 5, F T ¥ i 2 5 5 B T R P e it &
N AR R A TR A T IDMA:

L SR
& il
L RPN 7S
L 4

L 4

it EE L
MEFSHA
W BEIXI 8] T 2 A5 A T ANy

& X T GTIMx, #iE 1 3k fe

187122 A AR AR 5 Nations Technologies Inc.
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BEREA
FE I AN RS T P E A

AR B R D, DA I B 0 R S o e
WiE (IEZ0) SR FTamatr gud Ry ekt iy br
BRMER ST T AL

WA A B 1 o 0
21244 E T2 (ATIML~3)

FPEEHER S (ATIMX) EER TR & MRAGE S AT G RS G S (Kl 58 LA 25
MBI, mPUER S RA T AN Ih e JEDXCHARNURI ZE D RE . 3 T LI

TR

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

16 FLATmiE T Mids . (O PAREPTIC & v 1 5] 65536 Z [A] (AT = AE)

G fEN R it

ATIMx &% 9 Mi#iE

4 MERIEGEIE, TAEBACS: PWM St . frd tess, Sk Bt . fa i3k
2 DRI A E NS 5

IR AR R AR PR A P T /DMA:

& THHEM
& il RFEF
L PN E7S
L 4

L 4

o b

EIESERSEIPN
W GEDXE R T S AR A EL M
& ST ATIMX, @i 1. 2. 3. 4 SZHritkIhag
A IE I A AE S s i
AN A NIRRT, DASEIE I 2% 0 [R]D B R
WE (GER) gmigder: e Ess i Ul et i
BRI B F = A B L
Wl AR A I B B T R A
2125 ThFEE I 28 (LPTIM1~2)

LPTIMZ — N AA LA BHIRII16 A E N 4%, &7 DAE T DR T REHZEAT . LPTIMAT DAFERA A &T
I BRI A OL T IgAT, FTRARIME ko tH8es . seAh, LPTIMAT LUK R G0 MR D FERE e i, DLBRAR A Zh
FESCIL I ThRE”

F BRI T

® 16 fii[n it

® 3bit WM, 8 MAMIAT (1. 2. 4. 8. 16. 32. 64. 128)
® AN BRE
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EREIAK
&  EBEHEPYE: LSE, LSI, HSI, HSE 5{3#% APBL1 i 4

& SMEETEPYE: B LPTIM Inputl % N RIS 2R CTAERTE LP $R%% 251817, FFRkahit-Has v
FD

16 bit B 3% #7745 (LPTIM_ARR)

16 bit tbi 77 /745 (LPTIM_COMP)

S BB R TS

A Y FE A SRR N i R

FAT I8 B 0 1 P G AR - R A

A E Rt (PWM)

AT E 10 He

GmAD A AR

kb B, SRR kR XU GRS AR IESD)
2.12.6 R4 EE € i 2% (Systick)

XASE R AL TS0 B E R G, n] 2 p— AR UE B R T S
ERA N IRRFE:

& 24 fIIE IR TS

& HFhEINFIEE

& YR O AR AE AT BERCR SRR

L IR

2.12.7F | T E B 25 (WDG)

Wﬁﬁﬂiﬁlﬂ’] (IWDG) I &1 (WWDG) 2%, R R SE M. F 150 e i 2848 H
EH RIE, $em T ARG % 4 A g i a1 v A 1

BSLEIH AWDG)

MAETI AWDG) M AT AES2KHZ IRIE P AR Bt (LSIR Bl BKZh, FESEIEAEIFEMCURIE R
I, EVRA UEAT. XA CARBEE s i 2 g0y R ARG T TR RIE . ©n] DS R ok
IR R S S ) R G . IWDGHRGE & 5 255 [ 1IAE L AR e Z AME Dy S A ST i RE IS AT (HIN e
5 P2 BR A AR ) B AR T

2 YR 27 2SPWR_CTRL2.IWDGRSTENAZ & 1°, IWDGTHE2siA R0, &/ 4: KRG H A (i E
‘0, IWDGEIHEATELELD

TR R

PRSTHY 12 S d vt E A%

RC ik as b S iR i, W LA TAE7E SLEEP. STOPO #il STANDBY #i5X

A] DAVCHC 5 A7 RS Dy e Rt i

LT EER R B 0x000 I, RGEEAL CRBEGE TETID

HHE M (WWDG)

WA (WWDG) R B & APB LAY &4 % [k LL4096 45 1, 8 ik il ] & 11 (1 fic B R A AR 78 47 72
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BRI
S Rk, WWDGEHR TRMfEn, & T 3 R AT 8 T0 v 700 132 48 25 4 5 2500 FH R i 25 L
1 BRIP4 WWDGHE I T B3 7218 B i 1 27 A7 8 2 BTRHT BlWWDG_CTRL.T6/4748 ~0
25, RERGEN.

TERFELTR
B 14 R STIE T EE AT g A
B WWDG FHlJE, fELL IR e kAR
& BRI E /N T 0x40
& HIEUEJE ITH AR T DA SRR, ERN A

W SEAT B R W RE IR B B WA R, 2 o B (A B 0xd0 Y & 7 2R M R R I
(WWDG_CFG.EWINT)

213 12C B&EEO

I2C(inter-integrated circuit) s 28 & —F) 2 B A A R 454, B A AR UM 26, RV i 28 SDAFH I £ A
ZGSCL, ITIXPIMRZR, BT 512C LA 1L #S T DU 12C I 2o 1 It L5 .

12C 1P B S8 RN 45 12C 242%, FTFT T MCU AIAMES 12C ¥ TOIEIR. 12C B2 MBS T 12C Hll
HobR A R POA R, L% CRC H B RIK M Tt 31 SMBUS(Z 868 BELEZ2) Al PMBUs (FhL P LA £8)
BANERRAE S HLIRE, FEHIIA 1PC MR I . ML, ik, 1PC R DMA #Eiat, 1
F 0 CPU 513

12C B2 1) E B RERGA LR

[ — 42 1 B T S B AL D e S RT SEE AL

FEIFAT B R 12C B e ad

SCHE T LA 10 AL bR R HE Tk

BN 12C R & T LI b RIGE S AE LGS

V£ 12C A LB TR R 12C HBER I L 452 1k R A T g
FFARE (5 100kHz) . HRLid (F 7 400KHzZ) A8 QAR +(dx 1y IMHZ) R
SCRERWT IR, 0 TR i IR R A

A I RIS 4 Ty R

S HF DMA KR

ALIEFER) PEC (HROCESRATID A2 BORIR B

Fe 45 SMBus 2.0 il PMBus

W 7R FIFO £k

2.14 EHRAZRIUCREE(USART)

EHFE R PR SS (USART) s —FaX THATHIEACHE D, LRSS RPDHEG. W RIEHE, DA
FF 5 2 PP AN e & 04T 4 0 T H e 22 4

USART #:10KE SR R AT E, Wl DMA #HTE40E(S . USART b 57 22 40 8 285/ (5
LIN #50. [F2P . e X Tl E . e k50, IrDA SIR ENDEC Ihfg. VAL AE- 1% ThRe .
USART EZ4GMEF -

B e R

B SRR A
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BRFRATICE, B PR liA 15Mbit/s

SCHF 8 £ TR 16 fi5 i RAE

SCHF 8bit B 9bit i
SCHREPAS FH TIOR8 FIFO
SCEE bit B 2bit {5 11-£

SCRPREA A BURE S6Ar S R B A Ao A
YRR RTS. CTS

¥ DMA Witk

SCREERER DML, £F& 1S07816-3 Arifk

THE LIN A

www.nationstech.com

SCFFZ AL PRGBS R A ARULE,  IREAFFERRC, PO I 2 R A 2 Al e bk o TR e
SCRFRIDAE,  fe v AP e SR A X R D S AT 84S

HRFRATLAAMIML (DA SIR) it 5 f@hd, $EALIER SIKIhFEMFIIE 1T

SRR IN . Bl AR . WU R . MEAEERIR . IR IR
SCRF AN TITE R R AR A CTS by AORSER. Hdl iRl iy, 2 A

Rz LIN AT ioThe i« DL B 22 22 DX A5 B0 A b 25 A HE R o e 1R

AL
EEEA USART1 | USART2 | USART3 | USART4 | UART5 UART6 | UART7 | UARTS
s Y Y Y Y Y Y Y Y
EZSEES Y Y Y Y Y Y Y Y
LIN Y Y Y Y Y Y Y Y
BN Y Y Y Y N N N N
BER . CGEXTD) Y Y Y Y Y Y Y Y
Bhe Y Y Y Y N N N N
IrDA 21 AM5Eak Y Y Y Y Y Y Y Y
DMA i iR = Y Y Y Y Y Y Y Y
A AR Y Y Y Y Y Y Y Y

Y = SCRRZIEE, N = AR

2.15 BAT/MNEEEO/NEEHEL (SPI/I12S)

SPISCVFL Fr SANE B LI/ T A AT U5 aUIE S . SPIM] ARG E R A A 2 B, IF 4k
PR SR ALEE I B (SCK) . T T2 A&, B — XA a2 L B TR AR 4, 383

i {FCRCR B

12S & —Fh [R5 Hp AT 82 @ M B S REDURh B AAn e, ELFE R 12S FrifE, MSB FiI LSB X 55 AnifE,
DL PCM bR, BAEEM TR, ATCLTAEE MM 2 PR S ErE N F &N, e o m4h

BRI B A SR I (5 5

SPI 2B F EE D REU

B eXUTAIE TR

B SRR, MBREURIZ AR
W ¥ 8bit ok 16bit AHE ik i

221122
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ERRAR
R AL IFE ] i

B A SR A i B 3

I o AR A R IR e A A3 7T i
FIEFEWCSC A CRC 75 AR5
S FEDMAfE S TR

B RIEFIFO 8571

12S #2 L EBEIREW T

LT A AT [l A

S AR AR R R A

4 FhFAERUE T LA RE: KR 12S ARdE. MSB X 55 bRt LSB X 55 hREF1 PCM Frifk
BRI AL E, YO M 8KHz £ 192KHz

TS B bl P T G

¥ 75 1) MSB

ZFEDMAL A T g

SCHFZ P B AT

2.16 ZLBATHIEEO (XSPI)

XSPL H T B DU/ I\ ZESPISMGEAE (K H o AT DATE [R) 40 P9 A7 il S 2R A

SCRRIEERE: A FHXSPISF A AT T A #0E: POAFMRSEE, SNSRI A7 s B itdss il 2 bk 25 |], R 48
R HAL N A A7 Gk 22 1)

TR LR -

A fic B 1/2/14/807

37 H#Single SPI/Normal SPI. DUAL SPI. QUAD SPI. Dual-QUAD. OCTAL SPIH s,
7 ¥¥Motorola SPI:

€ Standard/Dual/Quad/Octal SPI

SZfF SDR F1 DDR ##3{

IO e, B AR S RFDDR A% £

SCRER B E K

FE A A AN AR LT, itk =X S 3R AT AR e
B FIFO H T RIEAHE

FOVF 8/16/32 i FHE Vi 1)

+ F116Word TX FIFOF116Word RX FIFO

X FFDMA

XIPHEEASCHFSPIR S, SCFFH{TNOR FLASH

& FRESALRIE A

& SCRPEUER T
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EREIAK
THEEXSPIZMEHATACHS [ 3h iR 2%, EIXSPIAMEACHD %S S A7, $AT ARSI B S H Shif s oy B S
CPUHRAT, AFEMAXTAMSAAAE VT MRS, RS al B ) GE /AR RS, IR CTNVRIX, FH A
B!
Y HF B /TNAND FLASHAIPSRAM

XSPUXH AR AF A HEAT B H U ], A5ExSPIRIMGILIG , SN A AR AN 17 fif 22 R B SN 7 ik A
AN AF il Z AN T ZEXEXSPUSA S NIC L, B ELRGRAE A7 30 GEIESRAMILEE) AT IS 4hy 17
ik

TSR 2/ ob Fr et i), MU RS FridedimoN,  ENUREST Bl = 9 Fr it HE )
10, MHURENHaT =8 Ak A

SR BRI

217 BHRBRFR A AR R REM (FDCAN)

N32H473#24t2/~FDCAN, £741S0 11898-1:2015%5#, ZHFCAN 2.0A/B5CAN FDHMY, FAIEISObRH
ftBosch i

Fi4 FDCAN fidt = —AE E RAM X8, A TH0l Bk iEgs . #2UR FIFO. #2URgemi X . RIELE X
KIEFEM FIFO. WE RAM i F MCU N#8 SRAM H, iigtiht vl lic &, &R 2rAd 4480 7 (32bit) -

FEFFEW T

£545 1S0O 11898-1:2015 A1 ISO 11898-4 Ak

X FF CANFD, % 64 =i

X HF CAN fiiz H &l

Y HE AUTOSAR #rife

CFF SAE J1939 Frifk

G5 M HOL IR A T AE

PN TTIC ) # FIFO

PRI R SR 0 BN B R S SRR

% 64 L B IX

% 32 ML HRIEZ X

AIHC 1 3% FIFO BB %1

AIHC B AR IE AT FIFO

RFATECE A B RAM, BT FDCAN 5 23 L =
BTN v e

B i RS

PIANIN I CAN AZIN B A APB a2k I £
SCHRFRLHLE

2.18 RIEHISNTFAAEIRERIEE (FEMC)

RGN EAF i 4 (FEMC) RIRUS R 5 R0 A7l as, RIARSE RN 5 22, 5 (b AT AN ISR R R
ARG YR, BERSAE A ISR OIS DL RIS & 2 MR SRR I S A9l A . T (A A
fitr 28 FL S FEMCHR ] 384 tH A bk . B AE IS 5, FEMCIEE —ANME— 1 i (5 5ok X AR R R A
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BERREAK
Fro

TR

B SCEPANTRAR g
SRAM

PSRAM

ROM

NOR Flash

NAND Flash (SLC)

LCD (8080/6800)

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

AR A1 B At 25 OB T8 1, K5 32 AR AHB U5 RITER, H e HoyiE s 16 A7l 8 Az, SLHLASMA
16 {780 8 A7l asF (A5 4 32 AL AHB Ui FITE K, P BIESENY 16 f707 8 £2f, XA 16 ek
8 a7 )

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

2.19 BEHETRKSEREED (USB_FS)

T AT B R AT 2 1 (USB_FS_Device) B —/NFAUSB.04 MU 4. BEE TYHEZEN
USB PHY, AFEEFHMAIPHY L . USB_FS_Device S #USB2.0M Y e L HFEHIfEH . EAEH. S
A& AR AR S L DU M AL 4 28 7

F BRI T

B 54 USB2.0 i s 4% ik

W 52 SR 8 AT E ) USB iy st

WA A E SRR USB2.0 s e (1 DU R AL 42 R
P A% 4

ML

Sl

EEZEE

ity s 5] i SR LR L
CRC(EH TUAR KL ) A UL ES: , SIAI AN A (NRZI) G F /A RS AN A7 3 78
SCFF USB H:te /W S A

T B e o e A=

L 2R 2R K R JNR 2

25/122 A AR AR 5 Nations Technologies Inc.

ke PROINT R L X L X R EREE 109 5 REAKE
Hi%: +86-755-86309900 {5 EL: +86-755-86169100
HE4: info@nationstech.com EEZw: 518057



NQtion v:“ www.nationstech.com

EIREK

220 JEHEHEFEMER (FMAC)

PEPASHCAIE BT RETEARZE, Ul DA BNE LA RG24t
FEA# A TR BICRIAT RS ZRICSR M A A e X, DAE T SeEL AR PR B (FIRD
JEPAFATC IR ORI R CHRD YR s BT DB P -

2T AT AR BE 25 G T IS BT R A UE B R A, TR TR AL BEES PAT HACAE 5 o AEVFZIBOLT, SEAFSCIL
FALE, ERTAIIPRIESETH AR, AN PRI 1) 455 (AL BRI

F W R

B 16 x 16 fUIRiLEE

W 24+ 2 AP EINAE, A IEFIRIE T AR
W16 fE AR R

B 256 x 16 fiEREZM X

|

WAF R % A E L= EE Gt X (NN, — D  dn] i RE ki 3 B HRIAR 5C K/ Ny A7 3 o
X

By N R0 S 2 DX R 438
JEPFRThEE:  FIR. IIR (H#EER D
RERH: BB B Mt

T HF DMA 25 348

2.21 CORDICit# 3 (CORDIC)

CORDICHEfiF SLA D E f B (RELR = MR E0 PATREMRINE . 5 T raplEsl. &, F5 408
FVE 2 A S b P B 3 iR OB 5T

EERFELTT

WSRO

W SCRFR AR RO LR AT R R G

B HEI, ARSI E R W A S AR SR N B RS ARG, BRI TE R, BT 585 3T L
FESE I A, AN ZUE L W i i

115 10 Fheg#4: sin, cosine, sinh, cosh, atan, atan2, atanh, modulus, square root, natural logarithm.
SCHFE RN s N 7 3

SCHEPT. B LA L DMA iR B 5 .

IEACKE BT A o

222 EREWMABHEDGPIO)

W B Z 3 107 4 GPIO, L3544 8 #H (GPIOA/GPIOB/GPIOC/GPIOD/GPIOE/GPIOF/GPIOG/GPIOH) .
GPIO ity I A H Al f 2 AN IR 51, P AT DARE 75 5K RIGHECE . £ GPIO 5] AR AT LAIML ST e B R4
W EREOTIRD « N G2, ERNRD 58 MR . B TR ThRE 51 B4, HAhiY) GPIO
5| AR K R E L RE
GPIO ¥ I E A LN RFE

B &S GPIO Gy AT AR5 I EC B A DA AR
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ERRAR
® MAET

PN

N T

AU fE

s, b RRAEE

S, N AT E

Hese S ThRE, R E

& JHREMIIGE, BRIl E

MST AL 1 B B R T e

B 10 SCRESME il

BT 10 SCRARDFERE Ui, I BlCR B T i

& 16 /N EXTI a] -+ STOPO # e, Frf 10 v & RN EXTI
¢ PAO0/PA2/PC5/PC13/PE6 1] - T- STANDBY 5zt e itt
SCHRPA B 10 B A T)RE

SCHE GPIO B NLH], BiE 5 R aeiid S ALE R

*® ¢ 6 0 0 o

www.nationstech.com

BEAN/O AL AT DME R i fe, (HAA AU IR 3207 75 [ /O 1 23 478 (AN FRVFL6AL - F B8 AL 7 1))«
NEGH T —ANOu )RR L5 .

223 /TR (ADC)

12 fiz. ADC & i OB T 1 s AR A i e s . HeF DU ADC,

(ADC1/ADC2, ADC3/ADC4) #n]LAZH

B ADC; ADCI1/ADC2/ADC3 w] LAZH i 3ADC. #:4~ ADC [£ f 19 NEHIEE, FMliEm AD ¥t

I IE A] DAAE LK

HEEE, A, MW I HAT. ADC B (EXSEAEXT) 2 16 A 8l & 77 4%

o, BT DB ASAELE [ 1/2/3 R N H R R A T S MR ERE N, FE H ADC g N I ok
$iZ Ny 80MHz.

ADC = BURFPER R T

B UEF 4 ADC, PR,

Z RN

¢ ADCI 3Zff 16 MAMEBIEIE, 3N IEE, M 2 MMEREIE Al DUEFOGER S PGAL fiti;
€ ADC2 3CfF 18 PMAMEBIEIE, 1N AIEE, b 2 NMEREIE T CLEBHERE R PGA2 it
€ ADC3 3(HF 19 MMERIEE, i 2 ANFMEEIE AT DA FEIE R3] PGAS firth ;
& ADC4 SZHf 19 MAhBIEIE, b 2 MAEEIE AT DLUEFOER 2] PGA4 it ;

B SRR 12 47, 10 fr. 8 4L, 6 frorpEE

*
*
*
*

12bit 73 HEE T ISR AR E # 4.7TMSPS
10bit 43 #2 T dt R AEH 3 6MSPS
8bit 7 HE N i ER A R 7.2MSPS
6bit 7 2 N i R A I #E OMSPS

B ADC W PE S A TAERERR . A B Y5 AT i sy
& (AT E AHB CLK 1E N TAER 406, &= Al $] 200MHz
& ICE PLL /ENREERTEPYE, & n] 3] 80MHz, 74 1,2,3,4,6,8,10,12
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EREIAK
& 1AL E AHB_CLK 1E N REER BFYR, Hm ] 2] 80MHz, SCHsr#i 1,2,3,4,6,8,10,12,16,32

& PR T AR ThRE, SR AT E AR IMHzZ
SCRFACRAE, B4% EXTUTIMER

FITAE SO (10 SR BF ] D o 7] 2 3 4 2

A~ ADC A 3 AMELE T 1

2 ADC HERIF, RFETER, FE e EcE A 11 1/2/3 SR RT fid & o b
SCHF 4 P

& LRI

& EHR

L L.

L JEEEE TS

SR ERAME

a7 P R — S5 Bl o] 5

JE BT 2

& EI AR A B R N 4

& HETARPE TG E AN A (GPIO i N\ T B P I AR ) Sk JE BRI 4 R N e
IR

& TETTRIRREEEL R x2, x4, x8, x16, X32, X64, X128, X256
& HURLHAL0-8 WIE

& 16 AR Ss R AE AR

HoHE AL B

& SORRIE AR AM

®  CHHmBAME

% ADC iz,

& XUADC #: ADC1 fil ADC2 414 . ADC3 Fil ADC4 414
& = ADC#: ADC1. ADC2. ADC3 4l &

ADC [ LA EAE 1.8V 3 3.6V Z[H]

ADC {4 I LB AE Vrer Al Viers Z[A]

2.24 HEHIHEZR(COMP)

COMP 55 F LLAZ PN AR LI L IR A R0y, AR HE LB SRt i MR o 2 “INP™ g N\ B R g
TPINM % N i FU I, B 4 o s P, INP i N ity ARG T <IN N\ oy LR AR, PGS 2 1

MK

LS E BT RE T

I R VA [ e

B NE A 64 JgmARE R LB L S 2% VREFL, VREF2, VREF3

SCRPUEBEIS Bl R E AL
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ERRAR
Bt E T B I

SCHF 8 AN AT AR IR 45 2%

FCBL S R Tt 3 1/0 3 1 Bl eI 4%, LT3R 4 F. OCREF_CLR H4F. RIS A bl
%y NJEIE AT 3 1/0 ¥ . VREF1. VREF2. VREF3 . i) 12bit DAC Fl A ¥ PGA (38 ¥
A AR, AESUE TS DL T RRE R A A R

XFFHRE (Blanking) , WL =/E Blanking FIHBRIR

COMP1/COMP2. COMP3/COMP4. COMP5/COMP6 1 LAZH ik & I Lh A% %

AE I A TR 75 0K R G Sleep RN

A= %534 S PNGN

A= ERNGN

W ATPCE TR SRR

2.25 FFEHFEE(DAC)

DACREU FIF S, FEREB WA, BIEHL . DACEHE A s 1267 Fifiiz, LH:DMAILJAE.,
Y DACHL & N 12bithk i, DACEHE il LA X 55805 4 0555 2DACHE B N8bitt =0, DACHHE n] LA %)
%o TDACHSA — ML as, ML T . [EXDACHK AT, ®ANDACEER] DAt 47
¥, A LLF/DAC (DAC1&DAC2, DAC3&DAC4, DAC5&DAC6, DACT&DACS ) Al LALH B —4H) [7]
I EAT #5 B 3F B B . VREF+E N 5] % AME NDACE % i)k, i DACHIHEHEa ki Hm. NEM
VREFBUFH AT UAE NDACHI S HIE, AREESHZEMN (VREFBUF) #f4), 1EZHVREFBUFE T,

MDACH H X PEREIE A AR, DACX_OUT 5| IEI] LLHAEIE F A4 (GPIO) o mI LA MEHL
J& FHDACH H 2% 2% LASRAS e SR 5y i H L

F BRI T

X #F 8 1~ DAC, £/~ DAC X —/ NS [ DAC ##2%

HE 8 AL 12 frfit, BHEAE 12 R RN 4040 S5 AR A 6 5 R R AR
XU DAC S Al AP B M A7 4

4> DAC Y3 DMA Thfig, H3FF DMA iR

DMA XU A5 AT 1548 S 2y 9

WEFE I IR SR R

DAC fiith 3 #8 5 iv BAMsEH: (COMP, PGA)

iR e i

i N2 U SCRF Veere FIT N B VREFBUF

W SN R e

2.26 TR WK AR(PGA)

PGA W] AR (1 [F) AR 2 BORES, H T ORI HLE o %8 3F A2 PGA, FANZ 7 PGAR R 73 24
HIRPGATFF AN AE . PGA I H FT IE 3 PN # 4% FI ADCE#E COMP i NI IE -

FEEFEI R
BRI
B 7 12-bit DAC 7E N PGA KA
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EREIAK
B OB I S B E N IX, 2X. 4X. 8X. 12X. 16X. 24X. 32X %

B ORI R IR E N 2X. 4AX. 8X. 16X. 24X. 32X. 48X. 64X f%

B S7RF ATIML1_CC6 X PGAL %A PIN HshYj#F1 PGA2 fir N\ PIN [ H shY1#, ATIM2_CC6 %} PGA3
N PIN B S EI#F1 PGA4 i\ PIN ¥ E 3l

B ST E R
227 HESEZME (VREFBUF)

TG NE T HESEZ S, 7 F{EADC. 12bit-DAC. COMP N #6bit-DACH] HLEZ:%, 1] il id VREF+
S EESNRA I RS 5.

228 (B ILARKE T HIT(CRC)

LR T CRC32 Al CRC16 HITIRE, TEH LRI (CRC) T3 B yTARYE [l (1) A= pi 2 1 A5 2T =
CRC iIH &R, fEHAMRN AT, CRC HiA 3% 06 iF B AL 5 s A8 774 (1) IE AR ME R 52 22 . ENJIEC
60335-1 $2 it 7 — M IG i N A7 SE B (1) 1« CRC THE R o] UIAERE P 1847 I TS B AR IR, SR e S
EREN RS ERRRA AT IR, ARG e A2 .

CRC32 FEHRH MM T

CRC32 (X3 + X% 4+ X2 + X2 + X164 X12 + X1 + X104+ X8 + X7 + X5 +X* + X2 + X +1)
32 (RIS A F1 32 A Hi AL IR 5

CRC 5 [E: 14> AHB BH8h & (HCLK)
WH 8 A ey (Rl A7l i 45D
TEHTCARTHE A E W B &

CRC16 F Rl e

CRC16( X6 + X5 + X2 +1)

8 DL FE RSB HE A 16 Ak H R B Ry

CRC 5 [E: 14> AHB BH8h & (HCLK)
AT B IOAIUAME, P TC B AR I0 H5HE 1K /N g
S 8bit LRC BB AH 2L A%,

& ERTURUHEAIGHE T E

229 EREIEEAINESI % (SAC)

PR SRR AT IR 51 5, SRR 22 [ PR AT 1% 2 [ S 0 R i SRVE A A R B I SR e, AR T 4 A
BRI 5 REARR IR 3 i N A e S L

B SR SRR R

> ¥ DES X FREE
<% ¥ DES A1 3DES hnfi#a5iz s
<> TDES 3#f 2KEY 1 3KEY #& =
<% 3F¥F CBC il ECB #ix{,

> SCFF AES XFRRER
<% X4 128bit/192bit/ 256bit B 4K
< #F CBC. ECB. CTR =

> SR SM4 G R
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BEREIR
<% 3Z¥F CBC. ECB #iz
> SCHF SHA 4Bk
< X H SHAL/SHA224/SHA256
> ¥ MD5 HH L
> SCHF SM3 ik
> SCFEBENLECE AL

230 ME—REFFIS(UID)

N32HA73 2517 i N B AR R FEME— &P 515, 230 89667 [ UID(Unique device 1D)F112817 1)
UCID(Unique Customer ID), XN 475 52 BAE NG SR I R RC B Yo, BT & rE BAEH
J B RS, FEORUEXAE R — AN MCURE IS AEATATIE B T #R &M — 1, 7 B AR 7 B0 1 2% mT Llod
CPUESWD#% H 2L, A A

UIDRO6HL, T8 FHRAE N T IS5 B E N, 1295 NAERT, Kb — i iR 5 A g A A &,
— DR R AR TE INAEAF G 2 N I e A, ] T30 i 2 4= D RE ) H 45 #2 7 (Secure Bootloader) .

UCID 91281, JE~F H REAG IS5 E L BRGER A KIRAHREE .

231 HBATHELITAGHER O (SWJI-DP)

WHRARMIISWI-DP#2 1, 454 TITAGHI AT 2R AR 0 0, 7] LSl $ 4T 2R a3 O BRI TAGH: 1)
. JTAGHITMSHIITCKAE 543 5| 5SWDIOFSWCLKIL F 51 1, JTMSHI_E 51— M #RIE S B 5 T
1EJTAG-DPHISW-DP|i] )4 .
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3AHEEREHE
3.1.1 UQFN32
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3-1 UQFN32 3| B4 4

o
|_
o)
o)
o] 0
) [ee} N~ © Te} <t o™ —
N m m m m m om <
> o o o o o o o
32 31 30 29 28 27 26 25
VDD i1 241 PA14
PHO-OSC_IN| 12 UQFN32 23] |PA13
PH1-0SC_OUT| i3 22{ __|PAL2
PH6-NRST}{ 4 § § o1 PA11
[ --------- ' 33 ; femreene]
i vss  d P
PAO}  i5 ; ; 20{ | PA10
PAL} 16 19] _{Pao
PA2} 17 18] _|Pas
PA3} I8 17{ {voo
S, 0 11 12 13 14 15 16
£ £ £ 8 § 5 ¢
>
>
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3.1.2 QFN48

VBAT
PC13
PC14-0SC32_IN
PC15-0SC32_OUT
PH0-OSC_IN
PH1-OSC_OUT
PH6-NRST

PAO

PAL

PA2

PA3

PA4

“1PB8-BOOTO
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& 3-2 QFN48 3| 431

PAS|

PAG

PAT}

PA13

VDD

PA12

PAll

PA10

PA9

PAS

PC6

PB15

PB14

PB13

PB12

PC4
PBO| ..
PB1
PB2

VREF+

VDDA{ ]
PB10
VDD |
PB11
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3.1.3 UQFN48

VBAT
PC13
PC14-0SC32_IN
PC15-0SC32_OUT
PH0-OSC_IN
PH1-OSC_OUT
PH6-NRST

PAO

PAL

PA2

PA3

PA4
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3-3 UQFN48 5| 51434

)
<
[aN

PAG

“1PB8-BOOTO

PAT}

PA13

VDD

PA12

PAl1l

PA10

PA9

PA8

PC6

PB15

PB14

PB13

PB12

PC4
PBO [
PB1
PB2

VREF+

VDDA
PB10{
VDD
PB11

84/122 A AR AR 5 Nations Technologies Inc.

ke PROINT R L X L X R EREE 109 5 REAKE
Hi%: +86-755-86309900 {5 EL: +86-755-86169100
HE4: info@nationstech.com EEZw: 518057



NQtion v:“ www.nationstech.com

EREAK
3.1.4 UQFNA48-1

Kl 3-4 UQFN48-1 3| 43 1h

o
=
)
o)
@ — o n <
) (o)) [e 0] N~ [{e] n <t (92] i — i —
O m M o O O @O MmO O < <
> o o o o o o o o o o o
4 Pl I : I T R
L
________ 48" 47 46 45 44 43 42 41 40 39 3§ 3T |
VBAT| i1 36i PA13
PC13{ i2 35{ _1vDD
PC14-OSC32_IN| i3 347 T1PAL2
UQFNA48-1 —
PC15-0SC32_OUT| }4 33 PAlLl
PHO-OSC_IN| 15 32{ __|PAI0
PH1-0SC_OUT|[ ~i6 31{ __1PA9
________ iovss i ]
PH6-NRST{ 7 § i 30i PAS
PAOf I8 29{ 1PC6
PC2{ 19 28{ 1PB15
PALI 110 27i |PBl4
PA2f 111 26{ __1PBI3
PA4I 112 25{ _1PBIL2
13 14 15 16 17 18 19 20 21 22 23 24
S Poiod Pood b y,

PA5S
PAG6
PA7
PC4
PBO
PB1
PB2
VREF+ [
VDDA
PB10
VDD
PB11

3.1.5 LQFP48
K| 3-5 LQFP48 3| jHI 41
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PC14-05C32_IN [_|
PC15-05C32_OUT [_|
PH0-0SC_IN [_|
PH1-0SC_OUT [_|

PH6-NRST [_|

o
|_
(@)
(@)
o) C!IJ 0 <t [e0]
a) % 2] [ee] N~ © [To) < ™ - — —
M M M M M o M < << <
> > a4 o o o a o o o a o
( [ee) ~ [{e] n < o N — o (o)) o) N~ \
° S & 8 8§ S8 8§ S S S8 o o oom
1 36
2 35
3 34
4 33
5 32
j LQFP48 !
7 Q 30
8 29
9 28
10 27
11 26
12 25
. J
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3.1.6 LOFP64

PC14-0SC32_IN [_|
PC15-05C32_OUT [_|
PH0-0SC_IN [_|
PH1-0SC_OUT[_|
PH6-NRST [_|
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3-6 LQFP64 5| il 73 A

=

10

11

12

13

14

15

16

o

'_

(@]

o]

[an]
8U)mob|\©m<rm<\|§:33:2
Y M N MmN MO 0O 0 0 0 < < <
> > o o o Ao o oo a a4 o o a A
CICI I I eI irrrir
(W(‘ONHOO‘JODI\LOLDWC’)NHO@
.omooommmmmmmmmmv

LQFP64

48 [ ] vop
a7 [ ] vss
46 [ ] Pa12
a5 ] Pa11
a4 [ ] Pat0
43 [ ] Pag
a2 [ ] ras
a1 [ ] Pco
40 [ ] Pes
39 [ ]pc7
38 [ ] Pce
37 [ ] P15
36 [ | PB14
35 [ ] PB13
34 [ ]pB12
33[ | rB11

Pa3 [ [17
PA4 [ |18
Pas [ |19
Pas [_[20
PA7 [t
Pca [ |22
Pcs [ |23
PBO [ |24
PB1 [ |25
PB2 [ |26
vssa [ |27
VREF+ |28

371122

VDDA [ |29
Pe10 [ |30
vss [ ]s1
vop [ |32
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3.1.7 LQFP80

PC14-05C32_IN [_|
PC15-05C32_0UT [_|
PHO-OSC_IN [_|
PH1-0SC_OUT [_|

PHE-NRST [_|

3-7 LQFP80 5| 43 i

www.nationstech.com

~

[y

N

8o| ] voD

79[ _]vss

78] PBO

77| _] PB8-BOOTO

76 _]PB7

75| ] PB6

74| ] PBS

73|_] PB4

72|_]PB3
71[_]PD2
70| _]Pp1
69| ] PDO

68| |pc12

67| |pci1

66| _]Pcio

65| | PALS

64| | PAL4

63| _]ra1s

62| ] voD

9 52
10 51
" LQFP80 i
12 49
13 48
14 47
15 46
16 45
17 44
18 43
19 42
20 41

.

61| ] vss

60

59

58

57

56

55

54

53

Pa7 |21
pca [ |22
pcs [ |23
PBO |24
PB1 [ |25
PB2 [_|26
vssa |27
VREF+ [_|28

VDDA [_|29

PE7 [ |30
Pes [ |31
PE9 [ |32
PEL0 [ |33
PELL[ |34
PE12 [ |35
PEL3 [ |36
PE14 [ |37
PE1s [ |38
pB10 [_|39
vss [_40
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3.1.8 LQFP100

& 3-8 LQFP100 5| 1431

~

95| | PB8-BOOTO

10| | voD
99| ]vss
98| |PEL
97| ] PEO
96| |PBo
94| |pB7
93| |rB6
92| |pBs
91| |rBa
I
89| |PD7
8g| | PD6
87| _|PD5
86| | PD4
85| |PD3
84| |PD2
83|_]pD1
82| |Ppo
81| |rc12
8o ]pcu1
79[ ]pcio
78| _|rAts
77| _]rA4
76| |PA13

PE2 | 75| ] vop
PE3[ |2 74[ ] vss
PE4[ |3 73[ ] Pa12
PEs[ |4 72[ ] Panl
Pe6 [ 71[ ] Pato
VBAT [ 70[ ] P9
rc13[_| 69 | Pas

PC14-05C32_IN [_| e8| ] pco
PC15-05C32_OUT [ 67| ]rcs

Pro[ |10 ] I
Prio[ |11 ] I

[N

© © ~N o u

PHO-OSC_IN [ 12 64[ ] voD
PH1-0sC_OUT [ |13 LQFP100 63[ ] vss
PH6-NRST [_| 14 62| ] pp1s

pco[ |15 61[ ]rp14
pci[ |16 60[ ] Pp13
pc2[ |17 s59[ ] Po12
pc3[ |18 s8] Po11
pr2[ |19 57[ ] po10
Pao[_]20 56| PD9
Par |21 55| PDs8
paz[ |22 s54[ ] PB15
vss[ |23 53| ] P14
voD [ 24 52| ] pB13
Paz[_|2s 51[ ] PB12

\__ & 5 8382 383388583979 23ILes sl )
Lo o O o o
I 2 23388 asitseiaasaya e e g8
>
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3.1.9 LQFP128

& 3-9 LQFP128 5| 4> 1

e

(e}

2

. N +H o W
HinIRIEIninInininininininininininininininininininininininininin!
M @ 8 8 @ T 8 8§ 8 8 2 2 5 8 9 s 3 9 02 886588388 332235 )
.SSSSSSSSS::::::::::HHSSSHSSS”‘”‘”‘”

P2 |1 96 | PA13
PEs[ |2 95 ] voD
PE4[ |3 94[ Jvss
PEs[ |4 93| _JPa12
PE6 [ |5 92| JPa1L
vBAT [ [ ]Pa10
pc13[_] [ Pas

PC14-05C32_IN [_| [ ] Pas
PC15-05C32_0UT [_| ] Pce

Pr3[_|10 87| |pcs
Pra_|11 86[_| PG4
vss[]12 85| | PG3
vop [ 13 8a[ | PG2
Prs |14 83[_]Po1
Pr7[ |15 82| | PGo
pra[_|16 LoFP126 s1[_]pc7

Pro [ 17 80| ] Pce
PF10[_|18 79[ ] voD

o
©
=y

~
©
=]

©
©
©

©
©
©

PHO-0sC_IN [_| 19 78[ ] vss
PH1-0sC_OUT [_|20 77[_]PD15
PHE-NRST [ 21 76| PD14

pco[|22 75[_]Pp13
pci[|23 74[_]PD12
pc2[_| 24 73| po11
pca[_|2s 72| _|Pp10
pra[_|26 71|_]Pp9
pao |27 70 ] Po8
Pa1[_|2s 69| | PB15
raz[_|29 68| | PB14
vss[ |30 67| | PB13
vop []s1 66| | PBI12
Pa3[_ |32 65 | PB11

Paa[ |33
Pas |34
Pas [ |35
Pa7 |36
pca[ |37
pcs |38
pBo [_|30
PB1 [_|40
pe2 [ |41
vssa []42
VREF+[_|43
VREF+ [_|44
voDA [_|45
vss |46
vop [_|47
pri1[_|48
pr12 |49
pr13 [_|s0
pr14 51
pr1s |52
Pe7 |53
pes [ |54
Pe9 [_|55
PE10 |56
PE11 |57
PE12 |58
PE13 |50
PE14 [_|60
PE15 [_|61
PB10 [_|62
vss [|e3
voD [_|64
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31 Bz X
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e

KR TR

Fail- T

safe®

ST i
) Sy | (EAUR) B X

HHO
110 450

UQFN32
QFN48®
UQFN48

UQFN48-1
LQFP48
LQFP64
LQFP80
LQFP100
LQFP128

GTIM2_CH1
SP14_SCK
ATIM3_CH1
-] -2t PE2 /0| FT | Yes PE2 USARTA TX -
FEMC_A23
EVENTOUT
GTIM2_CH?2
SP14_NSS
ATIM3_CH2
-] -2 2 PE3 I/O|FT| Yes PE3 USARTA RX -
FEMC_A19
EVENTOUT
GTIM2_CH3
SP14_NSS
-] -1-]-13]3 PE4 /0| FT | Yes PE4 ATIM3_CHIN -
FEMC_A20
EVENTOUT
GTIM5_CH1
GTIM2_CH4
SP14_MISO
N I A PE5 I/O| FT | Yes PE5 ATIM3 CH2N -
FEMC_A21
EVENTOUT
GTIM5_CH?2
SP14_MOSI
ATIM3_CH3N WKUP3
LPTIM2_IN1 RTC_TAMP3
FEMC_A22
EVENTOUT

-[1(1(1(1(1]|1|6|6 VBAT S|-1 - VBAT - -

RTC_OUT1
ATIM1_CHIN
ATIM1_BKIN
ATIM2_CH4N WKUP2
LPTIM2_ETR RTC_TAMP1
XSPI_RXDS
ATIM3_BKIN
EVENTOUT
GTIM7_CH3
EVENTOUT
GTIM7_CH4
EVENTOUT
ATIM3_CH4
12C3_SCL
-l -]-L-1-1- 10 PF3 I/0|FTa| Yes PF3 XSPI_101 ADC3_IN17
FEMC_A3
EVENTOUT
ATIM3_CHIN
COMP1_OUT
12C3_SDA
XSPI_102
GTIM5_CH1
12C3_SCL
FEMC_A4
EVENTOUT

-l-1-1-1-1-1-15]|5 PE6 I/O|FT| Yes PEG

-l21212(212|2|7|7 PC13 I/O| FT | Yes PC13

-13(3(3[3[3(3|8|8]| PC14-0OSC32_IN

/O| FT | Yes PC14 OSC32_IN

-|4|4]14|4|4]14]9|9|PC15-0SC32_0OUT

/O | FT| Yes PC15 0SC32_0uT

R R A PF4 I/0|FTa| Yes PF4 ADC3_INO
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BRI
ESp: - LR A TEE
. - s | & | Fail- v
31%(2/2(3/2/8|18|8| mmwaw g ®|aeo) DUE
LLELLELLLLLL&& ﬂ«gjﬂ#(\ﬁ) LN B
ol | o |00l =
e N e e e B N A V4 VSS S| - - VSS - -
- -113 VDD S| - - VDD - -
ATIM3_CH2N
XSPI1_I03
GTIM5_CH2
-l - -1-]-1-14 PF5 1/0 |FTa| Yes PF5 12C3_SDA ADC3_IN13
FEMC_A5
EVENTOUT
GTIM7_CH1
ATIM3_BKIN
GTIM4_CH2 ADC1 IN15
XSPI_I02 PGA1_VINP
-l-1-1-1-1-1-1-115 PF7 1/0|FTa| Yes PF7 SPI5_SCK -
= PGA2 _VINP
UART/_TX PGA3_VINP
GTIM8_ETR -
FEMC_A1l
EVENTOUT
GTIM9_CH1
ATIM3_BKIN2
GTIM4_CH3 ADC2_IN1
-l -0 -1--1-116 PF8 1/0|FTa| Yes PF8 XSPI_IO0 PGALl _VINM
SPI5_MISO COMP1_INP
FEMC_A24
EVENTOUT
GTIM10_CH1
ATIM3_BKIN
GTIM8_CH1
SPI2_SCK
- -1-1-1-1-1-110(17 PF9 1/0 |FTa| Yes PF9 GTIM4_CH4 FQBI?AC;—\}'I\]I\}ZA
XSPI_IO1 -
SPI5_MOSI
FEMC_A25
EVENTOUT
ATIM3_BKIN2 ADC4_INO
GTIM8_CH2 PGALl _VINM
SPI2_SCK PGA2 VINM
- -1-1-1-1-1-111|18 PF10 1/0 |FTa| Yes PF10 XSPI_CLK PGA3_VINM
FEMC_AO0 PGA4_VINM
EVENTOUT COMP2_INP
12C2_SDA
SPI2_NSS/I1252_WS
ATIM1 _CH3N 0sC IN
2|5|5|5|5|5|5 (12|19 PHO-OSC_IN 1/0 |FTa| Yes PHO USART2_RX ADCL IN10
GTIM5_CH3 -
ATIM3_CHIN
EVENTOUT
12C2_SCL
SPI2_SCK/I2S2_CK OSC_ouT
USART2 TX ADC2 IN10
3/6[(6|6|6|6]|6]|13{20] PH1-OSC_OUT |I/O|FTa| Yes PH1 GTIMS5_CH4 COMP3_INM
ATIM3_CH2N COMP3_INP
EVENTOUT
417|717 |77|7]|14|21 PH6-NRST 1/0 |RST| Yes NRST MCOL NRST
EVENTOUT
LPTIM1_IN1 ADC12_IN6
ATIM1_CH1 COMP7_INM
-|-1-1-1-18]|8]15|22 PCO 1/0 |FTa| Yes PCO UART7_RX COMP3_INM
12C3_SCL PGA3_VINP
USART4 TX COMP3_INP
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BRI
ESp: - LR A TEE
. - s | & | Fail- v
31%(2/2(3/2/8|18|8| mmwaw g ®|aeo) DUE
LLELLELLLLLL&& ﬂ«gjﬂ#(\ﬁ) LN B
ol | o |00l =
XSPI_RXDS
GTIM10_CH1
EVENTOUT
LPTIM1_OUT
ATIM1_CH2
UART7_TX ADC12 IN7
SPI3 )I\(/Isgé_llllgg3 SD COMP7_INP
-l -1-1-1-19]19116/|23 PC1 1/0 |FTa| Yes PC1 — — COMP3_INP
SPI2_MOSI/12S2_SD
- — PGA3_VINM
12C3_SDA COMP1_INP
USART4_RX -
GTIM10_CH2
EVENTOUT
SPI12_MISO
1252_AUX_SD
LPTIM1_IN2
ATIM1_CH3
COMP3_OUT
COMP7_OUT ADC12 IN8
-1-1-19]-1(10|10|17|24 PC2 1/0|FTa| Yes PC2 ATIM3_CH2 PGAL VINP
XSPI1_I05
SPI3_NSS/I12S3_WS
GTIM10_CH3
UAR7_TX
EVENTOUT
SPI12_MOSI/I12S2_SD
LPTIM1 ETR ADC12_IN9
ATIM1 CH4 PGA2_VINP
ATIM1_BKIN2 PGA3_VINP
-|-1-1-1]-1(11]11]18(|25 PC3 1/0 |FTa| Yes PC3 XSPI1_106 PGA4 VINP
SPI3_SCK/I2S3_CK COMP5_INP
GTIM10_CH4 PGALl _VINM
UAR7_RX COMP2_INP
EVENTOUT
12C2_SMBA
ATIM3_CH3
-l --1-1-1-1-119|26 PF2 1/0 |FTa| Yes PF2 XSPI1_100 ADC1 _IN13
FEMC_A2
EVENTOUT
USART2_CTS
UART6_TX
GTIM1_CH1 ETR ADC12 IN3
GTIM4 _CH1 b
ATIM2_ETR WKUPL
5(8(8|8]|8(12(12|20(27 PAO-WKUP1 1/0 [FTa| Yes PAO - COMP1_INM
COMP1_OUT
- COMP3_INP
ATIM2_BKIN RTC TA_MPZ
SPI3_MISO -
ATIM3_CH3N
EVENTOUT
USART2_RTS_DE
UART6_RX
GTIM4_CH2 ADC12_IN4
GTIM1_CH2 COMP1_INP
RTC_REFIN PGA1_VINP
619]9(10|9 |13|13(21|28 PA1l 1/0 |FTa| Yes PA1 GTIM8_CHI1N PGA3_VINP
SP14_MOSI PGA4_VINM
SPI3_MOSI/I2S3_SD PGA2_VINP
SP16_SCK RTC_REFIN
ATIM3_CH4N
EVENTOUT
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85/2/2(2/2/8(8(8| emen |B|®jaeo IE
TIZIEZ ||| g K| O |z ELR T &3 X
ol | o |00l =~
= ) o s § 1 ot [ e §
USART2_TX
GTIM4_CH3
GTIM5_CH1 ADC1_IN5
GTIM1_CH3 COMP2_INM
COMP2_OUT PGAL_VINM
7110(/10(11(10(14|14|22|29 PA2 1/0 |FTa| Yes PA2 GT%BP—ICNHéggTR i%':zz—\\//l:'\l\:\;
UART7_TX WKUP4
12S_CKIN PGA3_VINM
COMP3_OUT LSCO
SP16_NSS
EVENTOUT
- - - [15]15]23]30 VSS s|-| - VSS - -
- -1-1-1-116|16]24|31 VDD S| - - VDD - -
USART2_RX
GTIM4_CH4
GTIM5_CH2 ADC1_IN2
GTIM1_CH4 PGAl _VINM
811|111 - (11|17|17|25|32 PA3 1/0 |FTa| Yes PA3 G);I—S”F\’/:BECI:_FKQ zgﬁ/llp_;/mi
UART7_RX PGA2_VINM
1252_MCK COMP5_INP
MCO2
EVENTOUT
SPI1_NSS ADC2_IN17
SPI3_NSS/I2S3_WS DAC1 OUT
USART2_CK COMP1_INM
GTIM2_CH2 COMP2_INM
XSPI_NSS1 COMP3_INM
9112|12(12|12|18|18(26|33 PA4 1/0|TTa| Yes PA4 12C2_SCL COMP4_INM
SPI6_MISO COMP5_INM
GTIM7_CH1 COMP6_INM
LPTIM2_IN2 COMP7_INM
USARTL1 TX PGA4_VINP
EVENTOUT PGA2 VINP
ADC2_IN13
DAC2_OUT
SPI1_SCK COMP1_INM
GTIM1_CH1 ETR COMP2_INM
ATIM2_CH1IN COMP3_INM
XSPI_CLK COMP4_INM
12C2_SDA COMP5_INM
10(13(13|13|13|19|19(27|34 PA5 1/0|TTa| Yes PA5 SPI6_MOSI COMP6_INM
USART1 _RX COMP7_INM
XSPI_IO0 PGA1_VINP
GTIM7_CH2 PGA2_VINM
EVENTOUT PGA3_VINP
PGAl VINM
PGA3 VINM
SPI1_MISO
ATIM2_BKIN
GTIM9_CH1
GTIM2_CH1 ADC2_INO
ATIM1_BKIN DAC3_OuUT
11(14|14|14)114|20|20|28]|35 PAG6 1/0|TTa| Yes PAG6 COMPL OUT COMPZL_INM
XSPI_I03 PGA3_VINP
UART7_CTS
1252_MCK
XSPI_100
441122
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COMP2_OUT
EVENTOUT
SPI1_MOSI
ATIM2_CHIN
GTIM7_CH1 ADC2 IN2
GTIM2_CH2 —
COMP2_INP
ATIM1_CHIN —
GTIM10_CH1 PGAL_VINP
12|15|15|15|15(21 (21|29 36 PA7 I/O|TTa| Yes PA7 COMP2 OUT PGA2_VINP
- COMP6_INM
XSP1_102
- DAC4_OUT
XSPI_I01 COMP1_INP
MCO1 -
GTIM9_CH2
EVENTOUT
ATIM1_ETR
12C2_SCL
USART1_TX
XSP1_107 ADC2_IN5
- |16]16|16] - |22|22|30|37 PC4 I/0 |FTa| Yes PC4 U)fl_\f%'oé( Egﬁa\/mm
123_SCL COMP5_INP
LPTIM2_OUT
ATIM3_CH3N
EVENTOUT
GTIM8_BKIN
ATIM1_CH4N ADC2 IN11
USART1_RX
PGAL VINM
XSPI_103 PGA2_VINM
- -1-1]-1-123]23|31|38 PC5 I/O |FTa| Yes PC5 UART7_RX —
PGA4_VINP
COMP4_OUT -
= COMP6_INP
12C3_SDA WKUPS
GTIM5_ETR
EVENTOUT
GTIM2_CH3
ATIM2_CH2N ADC3_IN12
ATIM1_CH2N COMP4_INP
XSPI_101 PGA2_VINP
13(17|17|17|16|24|24|32|39 PBO I/O |FTa| Yes PBO SPI5_SCK PGA3_VINP
SPI3_MOSI/12S3_SD COMP3_INP
COMP5_OUT PGA2_VINM
USART4_TX ADC1_IN1
EVENTOUT
GTIM2_CH4
ATIM2_CH3N ADCL IN12
ATIM1_CH3N —
COMPL_INP
COMP4_OUT —
XSP1 100 PGA4 VINM
- |18(18]18|17|25|25|33|40 PB1 I/O |FTa| Yes PB1 UART? RTS DE COMP2_INM
N COMP2_INP
SPI5_NSS
PGAL_VINP
USART4_RX ADC3 INL
COMP1_OUT —
EVENTOUT
RTC_OUT2
LPTIM1_OUT
f}:mg—gm ADC2_IN12
- |19(19]19|18|26|26|34|41 PB2 I/O |FTa| Yes PB2 12C3 SMBA COMP4_INM
— PGA3_VINM
XSPI_I105 —
GTIM1_CH4
SPI3_MOSI/1253_SD
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UQFN32

QFN48®

UQFN48-1

LQFP64

LQFP80

LQFP100

LQFP128

AR

RAO
1/0 Z5#@

Fail-
safe®

SR

FEIhRe
(BALJR)

WA ThRE

NN

HEX

UART6_TX
SPI1_NSS
GTIM6_ETR
EVENTOUT

14

19

27

27

35

42

VSSA

VSSA

14

19

27

35

VREF-

VREF-

43

VREF+

VREF+

15

20

28

28

36

44

VREF+

VREF+

15

21

29

29

37

45

VDDA

VDDA

46

VSS

VSS

47

VDD

nunnunnunom

VDD

48

PF11

1/0

FT | Yes

PF11

ATIM3_ETR
SPI5_MOSI
FEMC_NE4
EVENTOUT

49

PF12

1/0

FT | Yes

PF12

ATIM3_CH1
FEMC_A6
EVENTOUT

50

PF13

110

FT | Yes

PF13

ATIM3_CH2
12C4_SMBA
MCO1
FEMC_A7
EVENTOUT

51

PF14

110

FT | Yes

PF14

ATIM3_CH3
12C4_SCL
MCO2
FEMC_A8
EVENTOUT

52

PF15

110

FT | Yes

PF15

ATIM3_CH4
12C4_SDA
FEMC_A9

EVENTOUT

30

38

PE7

110

FTa| Yes

PE7

ATIML_ETR
UART7_RX
UART6_RX

SPI1_SCK

GTIM4_CH2

GTIM9_CH4
FEMC_D4
EVENTOUT

ADC3_IN4
COMP4_INP
COMP3_INM

31

39

PES8

110

FTa| Yes

PES8

ATIML_CHIN
GTIM4_CH3
UART7_TX
SPI1_MISO
FEMC_D5
EVENTOUT

ADC34_IN6
COMP4_INM
PGA2_VINP
COMP2_INM

32

40

PE9

110

FTa| Yes

PE9

ATIMI1_CH1
GTIM4_CH4
SPI1_MOSI
FEMC_D6
EVENTOUT

ADC3_IN2

33

41

PE10

1/0

FTa| Yes

PE10

ATIML_CH2N
XSPI_CLK
SPI2_NSS/I2S2_WS
ATIM1_CHIN
GTIM2_CH1
GTIM9_CH1
USART4_TX

ADC34_IN14
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UQFN32

QFN48®

UQFN48-1

LQFP80

LQFP100

LQFP128

AR

RAO
1/0 Z5#@

Fail-
safe®

SR

FEIhRe
(BALJR)

WA ThRE

NN

HEX

FEMC_D7
EVENTOUT

42

57

PE11

110

FTa| Yes

PE11

ATIML_CH2
SP14_NSS
XSP1_NSS0
SPI5_NSS
SPI12_SCK/I2S2_CK
USART4_RX
FEMC_DS
EVENTOUT

ADC34_IN15

35

43

58

PE12

110

FTa| Yes

PE12

ATIML_CH3N
SP14_SCK
XSP1_100
SPI5_SCK

SPI2_MISO
GTIM7_CH4
FEMC_D9
EVENTOUT

ADC34_IN16

36

44

59

PE13

110

FTa| Yes

PE13

ATIM1_CH3
SP14_MISO
XSPI_lO1
SPI5_MISO
SPI12_MOSI/1252_SD
FEMC_D10
EVENTOUT

ADC3_IN3

37

45

60

PE14

110

FTa| Yes

PE14

ATIM1_CH4
SP14_MOSI
ATIM1_BKIN2
XSPI_I102
SP15_MOSI
FEMC_D11
EVENTOUT

ADC4_IN5

38

46

61

PE15

110

FTa| Yes

PE15

ATIM1_BKIN
ATIM1_CH4N
XSPI_103
12C1_SDA
USART4 RX
GTIM10_CH1
FEMC_D12
EVENTOUT

ADC4_IN2

22

22

22

22

30

39

47

62

PB10

110

FTa| Yes

PB10

SPI2_SCK/I2S2_CK
12C2_SCL
GTIM1_CH3
UART7_RX
XSPI_CLK
ATIM1_BKIN
COMP3_OUT
FEMC_D11
EVENTOUT

COMP5_INM
PGA3_VINM
PGA4_VINM
COMP1_INP

23

31

40

48

63

VSS

VSS

23

23

23

24

32

41

49

64

VDD

VDD

24

24

24

25

33

42

50

65

PB11

110

FTa| Yes

PB11

12C2_SDA
GTIM1_CH4
UART7_TX
XSP1_NSSO0
12S_CKIN
COMP5_OUT
FEMC_D12
EVENTOUT

ADC12_IN14
COMP6_INP
PGA4_VINP
COMP2_INP
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g - LR A TEE
P A oo = £ |Fail- b
5%(212/3/3/8/8|8| wwen |B| ®|aeo ZIE
£IS|EZ TR R K| O | x| BHR Bk X
ol | o |00l =~
SPI2_NSS/I12S2_WS
12C2_SMBA
USART3_CK COMP3 INM
ATIM1_BKIN -
GTIM4_ETR ADCL_INL
- [25(25|25|26|34|43|51|66 PB12 1/0 [FTa| Yes PB12 ks COMP7_INM
UART7_RTS_DE >
PGA4 VINP
SPI4_NSS ADC4_IN1
COMP4_OUT -
GTIM9_CH3
EVENTOUT
SPI2_SCK/I2S2_CK
USART3_CTS
ATIM1_CHIN ADC3_IN5
UART7_CTS COMP5_INP
- 126|26(26(27|35|44|52|67 PB13 1/0 |FTa| Yes PB13 SPI14_SCK PGA3_VINP
ATIM1_CH2 PGA4_VINP
GTIM10_CH2 COMP4_INM
GTIM9_CH4
EVENTOUT
SPI2_MISO
ATIM1_CH2N ADC4 IN4
GTIM8_CH1 =
- COMP3_INP
ATIM2_CH2N PGA2 VINP
- |27(27|27)|28|36|45|53|68 PB14 1/0 [FTa| Yes PB14 1252_AUX_SD b
ADC1 INO
COMP4_OUT —
- COMP7_INP
GTIM9_CH2 COMP3_INM
USART4_CK -
EVENTOUT
SPI2_MOSI/12S2_SD
ATIM1_CH3N RTC REFIN
ATIM2_CH3N =
= COMP6_INM
GTIM8_CH2 ADC2 IN15
- 128(28(28|29|37|46|54|69 PB15 1/0 [FTa| Yes PB15 GTIM8_CHIN <
PGA2 VINM
COMP3_OUT =
- COMP4_INP
ATIM2_CHA4 ADC4 IN3
UART8_CTS -
EVENTOUT
SPI3_NSS/I2S3 WS
ATIM1_CH3 ADC4_IN12
| -1-1]-1-]-|47|55|70 PD8 I/O |FTa| Yes PD8 GTIM10_CH1 PGA4_VINM
FEMC_D13 COMP6_INM
EVENTOUT
SPI3_SCK/I2S3_CK
ATIM1_CH3N
GTIM9_CH3 ADC4 IN13
- -]-1-]-|48|56|71 PD9 I/O |FTa| Yes PD9 GTIM7_ETR PGA4_VINP
GTIM10_CH?2 COMP6_INP
FEMC_D14
EVENTOUT
USART3 _CK
ATIM1 _CH4 ADC34 IN7
-l-1-1-1-1-149|57|72 PD10 1/0 [FTa| Yes PD10 ATIM3_ETR COMP6_INM
FEMC_D15 COMP5_INM
EVENTOUT
USART3_CTS
GTIM4_ETR ADC34_IN8
- l-l-1-]-1-1-158|73 PD11 1/0 [FTa| Yes PD11 12C4_SMBA PGA4_VINP
SPI3_MISO COMPG6_INP
USART4 TX
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Fail-
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SR

FEIhRe
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WA ThRE

NN

HEX

12C1_SCL
GTIM10_CH3
FEMC_CLE/FEMC_A16
EVENTOUT

59

74

PD12

110

FTa

Yes

PD12

GTIM3_CH1
SPI3_MOSI/12S3_SD

COMP7_OUT

GTIM6_CH1
FEMC_ALE/FEMC_AL7
EVENTOUT

ADC34_IN9
COMP5_INP
PGA2_VINP

60

75

PD13

1/0

FTa

Yes

PD13

GTIM3_CH2
XSPI_RXDS
GTIM6_CH2
FEMC_A18
EVENTOUT

ADC34_IN10
COMP5_INM

61

76

PD14

1/0

FTa

Yes

PD14

GTIM3_CH3
12C4_SCL
ATIM2_CH1
GTIM10_CH4
GTIM6_CH3
FEMC_DO
EVENTOUT

ADC34_IN11
PGA2_VINP
COMP7_INP

62

77

PD15

110

FTa

Yes

PD15

GTIM3_CH4
SPI2_NSS
12C4_SDA

ATIM2_CH2
ATIM2_CHIN
GTIM8_CH1
GTIM6_CH4
FEMC_D1
EVENTOUT

COMP3_INM
COMP7_INM
COMP3_INP

50

63

78

VSS

w

VSS

51

64

79

VDD

VDD

29

29

29

38

52

65

80

PC6

110

FT

Yes

PC6

1252_MCK
ATIM2_CH1
USART4 TX
GTIM2_CH1
COMP6_OUT
12C4_SCL
SPI12_NSS/12S2_WS
USART2_CTS
ATIM2_CH2
FEMC_A16
EVENTOUT

39

53

66

81

PC7

110

FT

Yes

PC7

12S3_MCK
ATIM2_CH2
USART4_RX
GTIM2_CH2
COMP5_OUT
12C4_SDA
SPI2_SCK/I2S_CK
USART2_RTS_DE
ATIM2_CH2N
GTIM8_CH2
FEMC_A17
EVENTOUT

82

PGO

110

FT

Yes

PGO

ATIM3_CHIN
UART7_TX

GTIM7_CH2
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FEMC_A10
EVENTOUT

ATIM3_CH2N
UART7_RX
- |83 PG1 I/O|FT | Yes PG1 GTIM7_CH3 -
FEMC_A11
EVENTOUT

ATIM3_CH3N
SPI1_SCK
12C2_SCL

- |84 PG2 /0| FT | Yes PG2 GTIMB ETR -

FEMC_A12

EVENTOUT

ATIM3_BKIN
12C4_SCL
SPI1_MISO
- |85 PG3 I/O|FT| Yes PG3 ATIM3_CH4N -
12C2_SDA
FEMC_A13
EVENTOUT

ATIM3_BKIN2
12C4_SDA
SPI11_MOSI
- |86 PG4 I/O| FT | Yes PG4 GTIM6_ETR -
FEMC_A1l4

EVENTOUT

ATIM2_CH3
GTIM2_CH3
USART4_CK
COMP3_OUT
ATIM3_CH3
67|87 PC8 I/O|FT| Yes PC8 COMPT OUT -
12C3_SCL
SPI2_MISO
USART2_TX
EVENTOUT

12S_CKIN
MCO2
ATIM2_CH4
12C3_SDA
GTIM2_CH4
ATIM2_BKIN2 PGA3_VINP
6888 PC9 I/0 [FTa| Yes PC9 COMP6_OUT PGA4_VINM
SPI2_MOSI/I2S2_ SD | COMP4_INP
USART2_RX
ATIM2_CH3N
GTIM8_CH3
FEMC_NOE
EVENTOUT

MCO1
USARTL_CK
ATIM1_CH1
12C3_SCL
6989 PAS I/0 |FTa| Yes PAS 12C2_SDA ADC3_IN18
1252_MCK
12C2_SMBA
COMP7_OUT
GTIM3_ETR
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WA ThRE

NN 03

COMP3_OUT
EVENTOUT

19

31

31

31

31

43

57

70(90

PA9

110

FTa

Yes

PA9

USARTL_TX
ATIM1_CH2
12C3_SMBA

12C2_SCL
12S3_MCK
COMP5_OUT
GTIM8_BKIN
GTIM1_CH3
SPI12_SCK/I2S2_CK
12C4_SCL
12C1_SCL
EVENTOUT

ADCA4_IN18

20

32

32|32

32

44

58

PA10

110

FT

Yes

PA10

USARTL_RX
ATIM1_CH3
GTIM10_BKIN
12C2_SMBA
SPI2_MISO
COMP6_OUT
GTIM1_CH4
ATIM2_BKIN
12C2_SDA
1252_AUX_SD
SPI5_MOSI
12C4_SDA
FEMC_NWE
EVENTOUT

PVD_IN

21

33

33

33

33

45

59

72

92

PAl1l

110

FT

Yes

PA11

USARTL_CTS
ATIM1_CH4
USB_FS_DM

SPI12_MOSI/12S2_SD

ATIM1_CHIN
COMP1_OUT
GTIM3_CH1 -
ATIM1_BKIN2
SP14_MISO
USART4_TX
COMP5_OUT
ATIM2_CH3N
EVENTOUT

22

34

34

34

34

46

60

73

PA12

110

FT

Yes

PA12

USART1_RTS_DE
ATIML_ETR
USB_FS_DP
GTIM9_CH1

12S_CKIN
ATIM1_CH2N
COMP2_OUT -
GTIM3_CH2
SP14_MOSI
USART4_RX
COMP6_OUT
SP12_NSS
EVENTOUT

35

47

61

74

VSS

VSS

35

35

35

36

48

62

75

VDD

VDD

23

36

36

36

37

49

63

76

PA13

1/0

FT

Yes

PA13

JTMS-SWDIO
GTIM9_CHIN -

12C4_SCL
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12C1_SCL
IR_OUT
USART3_CTS
GTIM3_CHS3
UART6_TX
GTIM8_CH3
EVENTOUT

USART4_RTS_DE
USARTL_RX
97 PH2 I/0 |FTa| Yes PH2 GTIM3_CH4 -
GTIM9_CH3
EVENTOUT

JTCK-SWCLK
LPTIML_OUT
12C4_SMBA
12C1_SDA
ATIM2_CH2
98 PA14 I/O|FT| Yes | PAl14 ATIML BKIN -
USART2_TX
UART6_RX
GTIM8_CH4
EVENTOUT

JTDI
SPI13_NSS/12S3_WS
GTIM1_CH1_ETR
SPI1_NSS
ATIM2_CH1
12C1_SCL

USART2_RX
99 PAL5 IIO|FT| Yes | PA15 UARTE RTS DE -
ATIM1_BKIN
UARTL_TX
USART2_CTS
ATIM2_CHIN
ATIM3_ETR
EVENTOUT

SPI3_SCK/12S3_CK
UART6_TX
ATIM2_CHIN
100 PC10 I/O|FT| Yes | PC10 XSPI_NSS1 -
COMP3_OUT
GTIM9_CH4
EVENTOUT

UART6_RX
SPI3_MISO
12S3_AUX_SD
ATIM2_CH2N
12C3_SDA
101] PC11 I/O|FT| Yes | PCl1 XSPICLK -
COMP4_OUT
GTIM10_ETR
ATIM3_CH2
EVENTOUT

SPI3_MOSI/I2S3_SD
USART3_CK
GTIM4_CH2

102 PC12 IIO|FT| Yes | PC12 ATIM2_CH3N -

12C2_SDA
XSPI_100
ATIM2_CH2N
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LQFP128

ATIM3_CH3
EVENTOUT

ATIM3_ETR
SPI1_NSS
103 PG5 /0| FT | Yes PG5 UART7_CTS -
FEMC_A15
EVENTOUT

ATIM3_BKIN

12C3_SMBA
104 PG6 I/O|FT| Yes PG6 UART7_RTS_DE -
FEMC_INT2
EVENTOUT

USART4_CK
12C3_SCL
105, PG7 I/O| FT | Yes PG7 UART7_TX -
FEMC_INT3
EVENTOUT

USART4_RTS_DE
12C3_SDA
UART7_RX

106, PGS I/O|FT| Yes PG8 XSPI. NSSL -

FEMC_NE3

EVENTOUT

USART4_RX
SPI3_SCK
USARTL TX
GTIM8_CHIN
SPI12_MOSI
107, PG9 I/O|FT | Yes PGY GTIMG, Ch2 -
SPI2_MISO
FEMC_NE2/
FEMC_NCE3
EVENTOUT

ATIM2_CH4N
SP14_MISO
SP13_MOSI
UART6_TX

108 PDO I/O| FT | Yes PDO XSPL 01 -

ATIM3_CH4
FEMC_D2

EVENTOUT

ATIM2_CH4
ATIM2_BKIN2
SPI2_NSS/I2S2_WS

UART6_RX
109 PD1 I/O| FT | Yes PD1 XSPI 102 -
121_SDA
FEMC_D3
EVENTOUT

110 VSS S| - - VSS - -

111 VDD S| - - VDD

GTIM2_ETR
ATIM2_BKIN
SPI3_NSS/12S3_WS
XSPI_103
112 PD2 I/O|FT| Yes PD2 ATIM2_CH3N -
SPI2_MOSI
ATIM1_CH4
ATIM2_CH4N
ATIM3 _CH4
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GTIM5_CH2
EVENTOUT

85|113 PD3 I/O|FT| Yes PD3 -

USART2_CTS
GTIM1_CH1_ETR
XSP1_NSS0
SPI12_SCK/I2S2_CK
FEMC_CLK
EVENTOUT

86

USART2_RTS_DE
GTIM1_CH2
114 PD4 I/O|FT| Yes PD4 XSPI_104 -
FEMC_NOE
EVENTOUT

USART2_TX
XSP1_105
GTIM6_CH1
115 PD5 /0| FT | Yes PD5 ATIML CHAN -
FEMC_NWE

EVENTOUT

USART2_RX
GTIM1_CH4
XSP1_106
116 PD6 I/O| FT | Yes PD6 SPI3_MOSI/I12S3_SD -
GTIM9_ETR
FEMC_NWAIT
EVENTOUT

USART2_CK
GTIM1_CH3
XSP1_I07
117 PD7 I/O|FT| Yes PD7 FEMC NEY/ -
FEMC_NCE2

EVENTOUT

JTDO
SPI3_SCK/I2S3_CK
GTIM1_CH2
SPI1_SCK
GTIM3_ETR
ATIM2_CHIN
118 PB3 I/O| FT | Yes PB3 USART2_TX -
GTIM2_ETR
USART1_RX
12C2_SDA
USART2_RTS_DE
ATIM2_BKIN
EVENTOUT

NJTRST
SPI3_MISO
GTIM2_CH1
SPI1_MISO
12S3_AUX_SD
GTIM9_CH1_ETR
119 PB4 /0| FT | Yes PB4 ATING. CHIN -
USART2_RX
GTIM10_BKIN
12C3_SDA
ATIM2_ETR
LPTIM2_IN1
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USART2_TX
EVENTOUT

28

43

43

43

42

74

92

120

PBS5

1/0

FT

Yes

PB5

12C1_SMBA
GTIM2_CH2
SPI1_MOSI
SPI3_MOSI/I2S3_SD
GTIM9_BKIN
ATIM2_CH3N
USART2_CK
12C3_SDA
GTIM10_CH1
LPTIMI_IN1
UART5_CTS
USART2_RX
EVENTOUT

29

44

44

44

43

75

93

121

PB6

110

FT

Yes

PB6

12C1_SCL
GTIM3_CH1
USART1_TX
GTIM9_CHIN
ATIM2_CH1
ATIM2_ETR
ATIM2_BKIN2
COMP4_OUT
LPTIML_ETR
COMP5_OUT
FEMC_NE2/
FEMC_NCE3
EVENTOUT

30

45

45

45

44

76

94

122

PB7

110

FT

Yes

PB7

12C1_SDA
USARTL_RX
GTIM3_CH2
GTIM10_CHIN
ATIM2_BKIN
GTIM2_CH4
12C4_SDA
COMP3_OUT
LPTIM_IN2
COMP6_OUT
UART6_CTS
FEMC_NADV
EVENTOUT

PVD_IN

31

46

46

46

45

77

95

123

PB8-BOOTO

110

FT

Yes

PB8

GTIM3_CH3
GTIM6_CH1
12C1_SCL
GTIM9_CH1
COMP1_OUT
ATIM2_CH2
ATIM1_BKIN
SPI5_MOSI
FEMC_NWAIT
GTIM9_CH4
EVENTOUT

47

47

47

46

78

96

124

PB9

1/0

FT

Yes

PB9

SPI2_NSS/12S2_WS
GTIM3_CH4
GTIM7_CH1

12C1_SDA
GTIM10_CH1
COMP2_OUT

IR-OUT
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31%(2/2(3/2/8|18|8| mmwaw g ®|aeo) DUE

LLELLELLLLLL&& 5‘«93'{?#(\“) LN B

ol | o |00l =
ATIM2_CH3
ATIM1_CH3N
FEMC_NE1/
FEMC_NCE2
EVENTOUT
GTIM3_ETR
ATIM3_ETR
ATIM3_CH4N

-l -l -1-1--1-197[125 PEO I/O| FT | Yes PEO GTIM9_CH1 -
USARTL_TX
FEMC_NBLO
EVENTOUT
GTIM10_CHIL
ATIM3_CH4

-l -1-1-1-1-1-198[126 PE1 I/O| FT | Yes PE1 USART1 RX -
FEMC_NBL1
EVENTOUT

32| -|-1|-|47|63[79]|99 (127 VSS S| - - VSS - -

1 148|48(48|48|64|80(100128 VDD S - - VDD

1. 1= %A, O= fHl, S= HIH.

2. FT: #&5V: FTa: &A5V, ZHEMIME.

3. Fail-safes7 740 /1 /A HIRFIANS , FANO_LIIIA EFHE Vs A RAFERIA BT T AL MITT-FECEI LA —E Bk
IH-HFEHB I TR o

4. N32H473CGQB8(QFN48 #74E) P4 :D-FLASH £ /1 #7EXSPI £ 11, /1 5/ #iPG8-CS, PF1-CLK, PF8-100(DI) , PG12-101(DO),
PF4-102(WP), PF5-103(HOLD#)

5. USART3. UART5. UART8#RTS_DE. TXARX/Z 5 o] LIFELEENO WS
6. FDCANL1. FDCAN2#ITX ARX 15 5 b LI# fFE10 Wi

VE: ZEHNT TS FR R A H B HIADCL2_INX, ZEmix 15/ e LIEADCL_INXZZADC2_INX. #1/47: ADC12_INSZE X 15/ J
AL & VADCL_INS, 4 7] LA & #7ADC2_IN9.

JAEE, FEHHG G IS R by i HE B HIADC34_INX, XI5 AT LIZADC3_INXZZADCA_INX.

FFT T BPAO X W9 L EEF HIGTIML_CHL_ETR, #7v 7 LIAT & %25 A#GTIML_TI1 Z(GTIM1_ETR. /72, PALSX/ /Y
BB I L5609 4 HGTIML_CHL_ETR, A& HEHIE X .

RT3 L1, 7 ZE RO /5 IR 1 /1 224> 7°3.6V o
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4.1.2 BLARIBE

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

4.1.3 BAIHLR
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EREAK

4.1.6 HHFR

K 4-3 gt AF R

VBAT |
- Backup circuit
Power Switch
-~
1.8~3.6V (32KHz Oscillator, RTC wakeup
circuit,Backup register
it 1
|
|
|
10 |
General 1/0 port —@ Le'_\{eL logic :
switch oy
cireuit Core circuit :
(CPU digital |
Vbb circuit and :
H memeory) |
| |
VDD /2 f Volt | :
w/n oltage
regula?or || :
nx100nF ( :
|
+ 1x4.7uF W E ] !
1 |
= Vss1/2/-+/n e - !
V DDA
—
T VDDA o
2
_VEF( ) Analog
—— i peripherals
—— (ADCs
VREF + DACs
+2.2uF COMPs)
100nF +1uF VREF
hd -®
L Vssa | —

I
1. A9 TUF 3 A 775 N b, UQFN32 /975 &V pp 4Pinl, QFN48/UQFN48/UQFN48-1 7/

LQFP48 /975 &V pp APin48, LQFP64 /175 &V pp #Pin64, LQFP80 /775 ZVop #Pin80, LQFP100 /4775
ZVpp APin100, LQFP128 49752V bp #Pin128.

2. LB NRerfiit 5 AN Rer EFFIFZ ) AU 7 RFLUF A 752052, 2UF 77
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BRI
4.1.7 HRHEENE

4-4 FLYH AR T 5

4.2 X BHUE fH

INFEZSAF L A BT i b i <40 fe KBUE(FIR R 4-1. R 4-2. R A3)P e i nIflE, ATREs FEERTK
ANEARIR o 3K BLR R4S HH e AR 2 I KRBT, I AN EIRAEBL 26T T S AT REVEBRAE IO IR » SR I TAT
FER AL 6N 25 e (T 5E 1k

% 4-1 HERE

e iR B/AME BXE b
Vop - Vss A1 3 A4k F A (B B Vopa T Vop) @ -0.3 4.0
Vin FESVA B 51 N B ©) Vss-0.3 55 \%
TEH BRI LA HBE@ Vss-0.3 Vop +0.3
| AVppx | AR 5| I ) {0 s 22 - 50 MV
| Vssx- Vss| AR 5| [ 2 18] s 22 - 50
VEspHBM) ESD# H i FEL R (A AR AY) W 43127

1. FrARIHEE(Vob, Vooa)FIHL(Vss, Vssa) 5 AR 2 E BB AMB R VVE R W It R4 L.
2. ViNARBRHEKE, BERRESER 4-2,
3. USVEZ TG HHEINE5V, Voo ek T2.25V,

% 4-2 MR

s iR BREY ==X VA
lvo 2233 Voo/Vooa IR 28 1) L FELIE (15 HLIAD) (D@ 400
lyss 223 Vst 2k (1) A2 BRI (7 HY ER IR (D@ 400
| AT NOFNE ] 51 a0 _E P % HH B FRLUAL 12 mA
© AT R OFNF il 5| AL 1% H LR 12
NRST 5| I FI7EN LR -5/0
||NJ(P|N)(2)(3) S Ny

HoAh 5] BN R +/-5

1. FTAERIRIE(Vop, Vooa)MHL(Vss, Vssa) Tl IAZUG ZE R RIS AL VE I K St R 5t

2. HViNSVool, B—ANIEFENBER; MViN<Vssi, B—NRFETENER. eSS H 5 KE, BERES%ER
4-1,

3. REFEANHGSTHBAIBIER. 2843237,

4, RARKHEAN, SEVook KHIER 0.1V,
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BRI
® 4-3 W
5 iR e LA
Tste i Al Y -40 ~ + 150 oC
T, WARERE, BERS AT 125 °C
wKGEEE, BEFRS N8 140 °C

4.3 THe&%Ap:
43.1 ERI{EEZHE

x£ 4-4 B TAEEM

#5 ¥ % B/ME BAE ==K (vA
freLk P30 AHB B4 i 2 - 0 200
B S MHz
freik W Al APBL/2 I 4 - 0 180
Vbpa TN 43 A B W5 VooWAH[HE] 1.8 3.6 \V
VBaT B TAEH R - 1.8 3.6 \Y,
BERRET 7 -40 105 °C
Ta NG
mERRS 8 -40 125 °C
g S 7 -40 125 °C
T, SEIR VO
ERS 8 -40 140 °C

1. E U AAH R AR 9 Voo M Vopa it A, 7E_EFURIIE F AR EBIIE, Voo MIVopa (Al £ fCVFA300mV (12 51 .

4.3.2 bR R TAE& M
FROAMNSHORMIRR 4450 IR STRIE F IR .

F 4-5 AR R A AR SR

5 S8 P Jis w/ME BAE | B
Voo EFHEZE 20 00

tvobp - us/'V
Vop T FE#EF 80 o

4.3.3  PYHRER LA A PR R B R
FRBA IS HRAARR 4-45) R EHRE FAIVoo R F IR/ i«

F 4-6 RS ATRT LY S hA U 1

"5 S8 %4 s/ ME HAE wAE Bhr

PRS[2:0]=000 (_TH) 2.09 2.18 2.27 \Y;

-01= 2L
R R PRS[2:0]=000 (T~ F&¥) 2 2.08 2.16 \%
v 58 S 4R PRS[2:0]=001 (- 7HF) 2.19 2.28 2.37 \%
e (PWRTCTRL i PRS[2:0]=001 (T F&#Y) 2.09 2.18 2.27 \Y/
MSB 7 0) PRS[2:0]=010 (_EFH) 2.28 2.38 2.48 \%
PRS[2:0]=010 (T F&Y) 2.19 2.28 2.37 \Y,
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EIREK

PRS[2:0]=011 (L THY) 2.38 2.48 2.58 \%

PRS[2:0]=011 ('~ F&#Y) 2.28 2.38 2.48 \Y

PRS[2:0]=100 (_ETH%) 2.47 2.58 2.69 \Y

PRS[2:0]=100 ('~ F&#Y) 2.37 2.48 2.59 \Y

PRS[2:0]=101 (_LTHY) 2.57 2.68 2.79 \Y

PRS[2:0]=101 (T F&Y) 2.47 2.58 2.69 \Y,

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

PRS[2:0]=110 (T F&Y) 2.56 2.68 2.8 \Y,

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

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

PRS[2:0]=000 (_LTH%) 17 1.78 1.85 \%

PRS[2:0]=000 (K F&Y) 1.61 1.68 1.75 \Y

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

PRS[2:0]=001 ('K &) 17 1.78 1.85 \Y

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

PRS[2:0]=010 ('K &) 18 1.88 1.96 \Y

R R PRS[2:0]=011 (tﬂf&) 2 2.08 2.16 \%

0 P R PRS[2:0]=011 ('K &) 1.9 1.98 2.06 \Y
(PWR_CTRL ¥ PRS[2:0]=100 (_E7Hi) 3.15 3.28 3.41 \%

MSB 75 1) PRS[2:0]=100 (T F4:%) 3.05 3.18 3.31 Vv
PRS[2:0]=101 (_ETHE) 3.24 3.38 3.52 \%

PRS[2:0]=101 (T B&¥Y) 3.15 3.28 3.41 \%

PRS[2:0]=110 (LT 3.34 3.48 3.62 \%

PRS[2:0]=110 ('K &) 3.24 3.38 3.52 \Y

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

PRS[2:0]=111 ('K &) 3.34 3.48 3.62 \Y
Vpvphyst) PVD B - - 100 - mvV
Vror }gﬂD ﬁi BITRE - - 1.66/1.58 - \%
BOR_LVL[2:0]=000(_b7Hi) - 1.66 - \%

BOR_LVL[2:0]=000(F F&¥) - 1.62 - \

BOR_LVL[2:0]=001(_THE) - 2.1 - \Y

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

Veon BOR J‘:‘EE/‘F =] BOR_LVL[2:0]=010(_EF+) - 2.3 - \Y,
A7 IRE BOR_LVL[2:0]=010( F F##H) - 2.2 - \Y
BOR_LVL[2:0]=011(_THE) - 2.6 - \Y

BOR_LVL[2:0]=011( k&) - 25 - \Y

BOR_LVL[2:0]=100(_L-F+%) - 2.9 - \Y,

BOR_LVL[2:0]=100( F F&%) - 2.8 - \Y

Trstrempo®) | B AL FFLEHT [H] - - 0.8 4 ms

1 i RIE, AEE PR,
434 HENSHEHE
FRAA IS HRAARR 4-49) R EHRE FAIVoo R F IR/ 1 -
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BRI
x 47 NERNZREBE
iincg BH % B/ME HRUE BAE L:X 174
VREFINT WEZSHRHBE -40°C< Ta< +105°C 1.164 1.2 1.236 \Y,
2L S IR R
vrefin @ 1 N - - . . @
Tswein®™ | gt " ADC 0 RRERT I >1 171 hs
IRJEEANKAEAE | VDD =33V
AVreriNT TR -40°C< Ta< +105°C -14 14 mV

1o SR ARRRE I ) R S R H v ) 22 IR IR A5 2
2. HBCHRIE, AEAEF PR

4.3.5 HLEBERRE

HUALHFEZ Z M S BN R R ahs, XESHMN RO TR S HEERE. V051 5.

L E . ARSI VORI B AR . B P AEAA 2% R AL B DA ST ARG 45
HL A FE I &M, VELIE 4-4.

AN s I P AT BT I AU AR e, FRRAE DT — BRI A .
4.35.1 BKHERHEFE

A IR AL T B AT

.
=)
S an

B A MVOG HEA TH A, HEE B — NS HF L ——VopBlVss(L113K) .

B A MANEEAE T OCHPIRES,  BRAERR Ui .

W DA A R I B 8] 3 5 21 BT 8 38 AT ) SR PR (0~40MHZ I 0N S545 8 1, 40~B0MHzI 1445
¢ 3, 80~120MHzH 924545 8 191, 120~160MHZz I 32543 & 1, 160~200MHzIN g4 2645 8 1)

B IRATURIIR T E (R XS B B I B RS & TR ) .

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

B Vpp=3.63V, IR EZET105°C /125°C,

®A-BNIR 4-9han IS HL, RAKYEER 4-45|H IR ETIRE T AVoo it H iU R AT
R 4-8 AT BT MR AE, B A EACHS A BN A7 s AT

HAEO
#E ¥ %A freLk Ta=- Ta= Ta= L:<K v
o TA=25C | TA=85C - A
40°C 105°C 125°C
200MHz 82.42 85.32 98.10 108.60 124.17
e 180MHz 76.10 78.93 91.44 101.76 117.24
@, ffifg | 150MHz 70.93 73.67 85.92 96.12 111.32
.
Prsh i 100MHz 4955 52.01 63.47 73.27 87.73
AT 50MHz 30.32 4156 65.71
oo | THIfLR 28.07 2115 mA
HL 200MHz 26.63 29.14 40.25 49.78 64.26
shapten | 180MHz 2473 27.23 38.20 4772 62.13
@, ki 150MHz 22.65 25.04 35.90 4538 59.70
L
FAATMEE [ 1 00MHz 16.46 18.72 29.16 38.41 52.25
50MHz 1013 12.28 22.92 3215 46.27
1. HgGEEIHLEE, ANEAEFFIE,
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ERRAK
2. Yfuck>8MHzi} j3 FIPLL.

K 4-9 MR T A HOR I AR

HBAREO
#e e 20 x4 freLk Ta=- Ta= Taz= i:<R VA
40°C Ta=25C | TA=85TC 105°C 125°C
200MHz 74.64 77.41 89.96 100.21 115.77
g 180MHz 68.92 71.64 84.01 94.19 109.58
@, ffifE | 150MHz 64.78 67.41 79.57 89.68 104.91
9
G 100MHz 45.32 47.73 59.37 69.16 83.99
REEHR A% 2 50MHz 28.03 39.24 63.31
oo LR 25.84 48.74 mA
H7 200MHz 16.53 18.71 29.72 38.98 53.34
g 180MHz 15.45 17.61 28.59 3781 52.15
@, Wl | 150MHz 13.95 16.09 27.00 36.22 50.49
P STt 100MHz 10.50 12.59 23.42 3259 46.83
50MHz 7.05 9.08 19.81 28.85 43.06
1. HZEETEEROE, AL,
2. Yfuck>8MHzi} j5 FIPLL.
1352 (RTHRMAAMMEE
MCU4L T N 41 A
B A MIOG AR TR AL, FFIEER — S H T E——VopEVss(TL73R)

B A RSN TR EPRES, BRARR U .
R 4-10 EHUMAFHUELCT () S0 BRI R K AT AR

HAEO #
it E =1 XA Ta=- Ta Ta Ta Ta Br
40°C | =25°C | =85°C | =105°C | =125°C
AT 278, LSE #T
JF, RTC#IF, IWDG >, 1.30 2.84 13.00 21.84 35.59
STOPO Kzt Ry | Backup SRAM fif
[[>15) va mA
LN VR N . "~
WA AT LP #5K, LSE $17F,
RTC #TJF, IWDG 4], 0.87 1.67 7.72 13.24 22.15
BackupSRAM {4
LSE #77F, RTC #IJF, IWDG 3%
i, BackupSRAM ff 17.4 18.7 29.4 44.0 70.2
STANDBY fitst | LSE4IJF, RTCKM, IWDGX | 175 | 456 | 293 | 440 | 708
Iop IR H 37 @) [#, BackupSRAM {R¥F uA
LSE #TJF, RTC <M, IWDG 3%
H], BackupSRAM A{5-HF 173 18.6 294 441 4
VBAT #30 FHY LSE #T7F, RTC #IJF, IWDG 3%
lbb_vBAT R B3R i, Backup SRAM 155 2.6 3.8 10.9 19.8 34.4 uA

1. HEZEETGE RGAE, AEEE NN,
2. XFTN32H473CGQ8%ALE, AN ED-FLASHRIER AR, BARD-FLASHRIER SIS LR 4-24.
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ERRAK
3. EEFBERE AR

R A-11 FEHUMEF U T A S BRI R K AL T AR

HAUEO M
e S *AF Ta=- Ta Ta Ta Ta Br
40°C | =25°C | =85°C | =105°C | =125°C
PR T BT, LSE T
JF, RTC #T7F, IWDG %], 1.30 2.84 13.00 21.84 35.59
STOPO #i= T IH Backup SRAM TR¥F
Iop e mA
A HEL IR \ . e
W ERS AT LP #55K, LSE #17F,
RTC #TJF, IWDG 34, 0.87 1.67 7.72 13.24 22.15
BackupSRAM frEF
LSE #JJF, RTC 4TJF, IWDG 3%
7, BackupSRAM [2F5 2.8 3.9 16.3 313 56.8
Iop TR B 7@ [, BackupSRAM =g UA
LSE #T7F, RTC %M, IWDG %
B, BackupSRAM A 26 37 162 314 >80
VBAT BT 1 LSE #TFf, RTC 4T, IWDG 3%
loo_veat AN B, Backup SRAM f## 2.6 3.6 123 224 394 UA

1. HEEA NS ROUE, AEAF IR,
2. STFN32H473CGQ8EL S, MU D-FLASHHIERZASIhEE, BARD-FLASHHESINFES LE 4-24,
3. ETCHCS L R
4353 AN EFIHFE
£ 4-12 HMEHTIHFE

M b HARUE Bpr
DMA1 4.47
DMA2 4.12

AHB HA/MHz
FEMC 15.44
XSPI 14.45
BKP SRAM 0.41
CORDIC 3.55

AHB1 HA/MHz
FMAC 6.93
CRC 0.83
ATIM1 10.17

AHB2 ATIM2 10.82 HA/MHz
ATIM3 10.69
GPIOA 45.33
GPI1OB 45.82

AHB3 LA/MHz
GPIOC 46.06
GPIOD 44.89
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BEREAK
GPIOE 4541
GPIOF 45.81
GPIOG 44.98
GPIOH 4452
ADC1 17.54
ADC2 14.06
ADC3 14.90
ADC4 14.66
DAC5 0.37
DAC6 0.37
DAC7 0.42
DAC8 0.42
SAC 2.49
DAC1 4.64
DAC2 4.64
DAC3 4.75
DAC4 4.75
12C1 6.40
12C2 6.80
12C3 6.77
12C4 6.40
LPTIM1 3.91
LPTIM2 4.83
UART5 5.39
UARTS 5.53
GTIM1 9.61
GTIM2 8.85
APB1 LA/MHz
GTIM3 9.38
GTIM4 11.60
GTIMS 11.47
GTIM6 11.61
GTIM7 11.65
CANFD1 16.92
CANFD2 16.69
USBFS 23.75
BTIM1 6.56
BTIM2 6.38
SPI12/12S2 6.64
SPI13/12S3 6.48
USART2 6.62
USART3 6.85
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BEREAK
RTC 3.26
WWDG 3.70
PWR 4.60
PGAL 3.51
PGA2 3.51
PGA3 3.51
PGA4 3.51
COMP1 3.61
COMP2 3.61
COMP3 3.61
COMP4 3.61
COMPS5 3.61
COMP6 3.61
COMP7 3.61
APB2 LA/MHz
SPI1 5.14
SP14 5.28
SPI5 4.77
SP16 4.82
USART1 6.83
USART4 9.17
UART6 551
UARTY 551
GTIM8 13.50
GTIM9 13.36
GTIM10 13.62

4.3.6 SMERRTEHEMRFE

4.3.6.1 AMPEERSPIE (HSE)
TP IR S MO A8 B — AN B A SRR Bl (BypasstEzl) WIS, FAEZEEERGE R R AR 44

1) 2% A
R A4-13 FEANE P R

#e B2 &AF /M HAUE BE BAr
fHse_ext F P AR e A2 O 1 8 50 MHz
VHsEH OSC_IN iy A\ 5| e 1 L 0.7Vop - Vbp -
VHsEL OSC_IN % 5| B P & Vss - 0.3Vop \%
tw(HSE) OSC_IN & Bl AL g s ) @) i 16 - -
tr(HSE) ns

OSC_IN EJFE R [ [a] - - 20
ti(HsE)
671122
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BRI
DuCy(tise) HaE L - 45 - 55 %
I OSC_IN #i N\ IR Vss<VINSVD -1 - +1 HA

1 RERE, AREEAP PR,
4.3.6.2 AFEPARERTSME (LSE)
T Z g H R SO fa P — AR (A 0 b5 (Bypassizt) WIS, IREDEEERIEHE BE &% 4-4

o
K 4-14 AR AN R
w5 S %M B/ME HAE BXE Bfr
fLsE_ext FH P A IR e AT 2R O 8.8 32.768 1000 KHz
OSC32_IN i\ 5] Bl i
VLseH TR 0.7Vobp Vb \Y
OSC32_IN % A\ 5| B H
VLsEL R Vss 0.3vDD mV
tw(LsE) b J ek i -
((l))SCSZ_IN fei AL F S 1) 450 ] -
tw(LsE)
ns
"9 | oscsz IN Lt R ] ] 50
A TE]
ti(LsE)
DuCy(Lsk) ke - 30 - 70 %
I OSC32_IN #i N HLi Vss<VINSVDD - - + pA
1. BEWRIE, AEA IR,
4-5 A I B R 1) 2 Y
A
VHSEH —
90%
00
VHSEL e E— -
t
Lr(HSE) > > —<tf(HsE) | ™ > tw(HSE) - tW(HSE)
~——THSE——>
IL
External Clock Source fHSE_EXt OSC_IN

JLrutL
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BRI
4-6 HMERAR I I B Y5 A2 YA I 1
A
VLSEH —
90%
00
V LSEL 10% |
Lr(LSE) > »—<tfLsE) ™ > tW(LSE) - tW(LSE)
T SE—>
I

External Clock Source

JuUuL

A F — A A B B T R AR AR Y R AN R I
Fe I SRR B (HSE) AT A ] — N 4~32MHz ¥ 1A F B i R & (R iAia MR e 2. A Tih gy

H A5 2o

BT R PA RSN T AR, B SR SR RIS R AR R, RS AN 1

AU ] BE L FE TR G A% (K51 A, DAyst N 2R RS B (AR E I 18] . A7 R A PRI IR AR (1 TR 2
WOE . B, KRS, THE WML . (X RIRP MR IR 5 B2 BA 8 H U A IR)

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

e ¥ %AF B/ ME HRIE BAE E:<VivA
fosc_in PR A - 4 8 32 MHz
Rr J 4t L RH - 380 kQ
. BTN VDD=3.3V, VIN=VSS
i2 HSE Kz i 30pF Fi 1.8 mA
gm PR a1 5 IEE5) 10 mA/NV
tsu(Hse)® Ja SE B (BM i 1A) Vb /& F8 1 3 5 ms

1 IR IR PE S Ok B AP R R A I R 25
2. HBCHRIE, AEAEF PR

3. tsumse)fe A BN (A], A2 MEPHEREHSETT 26 &, B 213 2158 E FIBMHZYR & X BUN 18] o XM BRI AE — MRHER) F ki
PRas LIRS R, e A B A I A R TR

4-7 A FH8MHz < 1) st 784 7

Resonator with
integrated capacitor

Gain
control

f

E HSE

1. Rexr$oft i O REEGEE -
A58 PR — A B 4R 7 2 IR TR S e o
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EIREK
R PRI B (LSE) AT LA I —132.768KHz ) i A /P B i R e CliABia) MRz a7 28 . A
AR B AR T TR AI M RN TTa SR SRRV S RIS R . FEN A, I RA AT
D L7 s U A et S A AR a1 SRR, DADRE/ N R SEORR ZhI RO RERE IR 8] o A3 5 il AT R # RO V4
SRR B WA, EEWMANMEAE] . (X RIRB AR IR 52 FA T8 H U A Tl A R)
VEE: X TFCuRCL, @R T AN N2 LT G RR NN B it ey . B HCUMC L AH
HAZH o i HEHIE T 3 LIC U AIC o 9 5 T2 2057 ] T BT S 4

ﬁ%@@g‘»CLﬂ Tﬁlfﬁ‘ CL=CuL xCp / (CLl + CLZ) + Cstray1 ﬁ%bcstray/% ?/ifﬂ/??@ﬁfﬁPCBﬁEéPCBfﬁ%ﬂﬁ
7

Bl anEFE 7T AN A CL=6pFIiE R %S H H Coray=2pF, N|CL1=C,=8pF.

www.nationstech.com

% 4-16 LSEHR % 23 r PE (fLse=32.768kHz)®

Ziine) ZH #H B/ME Ja A BoRE L EA

Rr S A5t L PH - - 5 - MQ
fIRBKZN 300

12 LSE 9Kz} H it R3] 750 nA
EIREN 1000
ICIRE) 9

Om EoN L] ) 120 HANV
L) 27

tsu(se @ JB B ] Voo & F5E ) 2 s

1. WMEZREPHERIE, AEE Pl

2. tsuusefe /A BN TE], R B RELSETF RN &, 245 258 5E 1132, 768KHZHR % 1X B[] o X AN EUER A — MRiE T
M IRAS LIRS R, el A B R A I A Rl T AR AR

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

MCU

Low-power
Control

IN ouT

1
LT
1
LT

{0

Xtal

- Cu

|
]

4.3.7 PERE BP R
T e th i R S R (B R AL R R B 5 44 2T 5
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4.3.7.1 HIEMNIBHSHRCHRT 2

£ 4-17 HSIHR 23 HEO@

www.nationstech.com

fine) 2% M RAME | BEME = INIA Ffr
fhsi LIES VDD=3.3V, Ta=25°C, k)5 7.960) 8 8.04®) MHz
VDD=3.3V, TA=-40~125C -15 2 %
ACChsi HSI &% #s A5 @ | VDD=3.3V, TA=-10~85°C -1.2 1.2 %
VDD=3.3V, Ta=0~70°C -1 1 %
tsu(Hsi) HSI %35 2 3 2 [1) - - - 6 s
IDD(HsI) HSI 437 a2 DhAE - - 100 120 HA
1. Vop=3.3V, Ta=-40~125°C, FRIEREHIW.
2. HBIHRIE, AEA A,
3. EPERHERSTE, REFEERE . FR R R I 2 T 4 %,
4. SRmZEAIEEERIORN, BEk AR IR, ATEA R AT IR
4.3.7.2 {RENIB(LSI)RCIRZ 2=
* 4-18 LSHRY 2 PE®
i 4 F RAME | BEME | BAME | B
25°C itk Voo =3.3V - 32 KHz
flsi® Mt \T/ZD:_l‘ingB?g%V‘ 28.8 32 352 | KHz
tsuwsn® | LSI ARG ARIEEHITE | - - 60 84 ps
loowsy@ | LSI 4% 45 Th4E - - 0.6 - nA

1. Vop=3.3V, Ta=-40~105°C, F&IEH:TIVLE.
2. WIEAHRIE, AREAF .
4.3.8 MAKTHFER N5 BE ) vt 6]

R A-1951 H MR I [R]E AR — N8MHZITHS I RCHR vz a B M B B S 30 o MR i {8 0 B B 4 = i
R A AR T E -

B STOPOZ{STANDBY#Z: I8P ZRCHRE %%
B SLEEPHIZ: HJERR &3t NSLEEPAE R BT FH B B b
B [P TR) 2 A A B IR B AL B R FF & 3R 4-410 26 AR5 31

R 4-19 RIHARAE R A (]

"5 E 2 HAEO AL
twusLEep AR AR A e 6 Cycles
MAZAAR S O MRBE (R R 234 T8 478 ) 20 us
twusToro
MAZAAR S O MR (R 25 R ThFERE ) 22 us
twusTpBY AR =gt i 100 us

1. PRI 1] 02 MR AT a0 = 0 R P SR — SRR 2

717122

A AR AR 5 Nations Technologies Inc.

bk PRI R X m AL X SR 109 SEEREAKNE
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EREIAK
4.3.9 PLL4M:

R 4-209 IS HUE M ARSI LA i U AT AR 4-4R0 26 HI 15 5.

2% 4-20 PLLERME

HE
ws B R/ME RAE | BKEY i
_ PLL % \ It @ 4 8 50 MHz
- PLL % N 7 25 LG 40 50 60 %
feLL_out PLL fHifay H ) 32 - 200 MHz
tLock PLL Ready 18755 i Hi i) - - 150 us
Jitter Rms cycle-to-cycle jitter @200MHz - 5 - ps
fvco_out PLL VCO output 64 - 500 MHz
lpLL Operating Current of PLL @200MHz VCO frequency. - - 1500 uA

1 WMZRAEIESE L, AEE .
2. WEVERA A IERROEIRE, TTARIEPLLA NI B3 A A5 foLe_ourib T SO VFTE N

12/122 A AR AR 5 Nations Technologies Inc.
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BRI
% 4-21 SHRTPLLAM:

Hoid
=) E 21 L XA
R/ME HBARE | BRREY

SHRTPLL %t Nif 4h @ 4 8 50 MHz
fsHRTPLL_IN " —

SHRTPLL #5725 L 40 50 60 %
fsHrTeLL out | SHRTPLL 135 4y H it 75@ - 2500 MHz
tLock SHRTPLL Ready #87~15 5 i i i [A] 10 62.5 125 us
Jitter Rms period jitter @250MHz - 100 - +ps
IsHRTPLL Operating Current of SHRTPLL @250MHz VCO frequency. - 9.2 - mA

1 HGEIWPEGEH, AL PR,
2. THEERAMEAESRIRE, RIS SHRTPLLA AR #4553 15 fsnrrLe_ourhh T Fo Vit P9 .
3. SEBRSHRTPLL#Hi }y300MHz~1000MHz, 454 f I P #52x [ B k47453 4

4.3.10 P-FLASHfEfE#S R PE

BRAERS UL, TR IESHORAETA = -40~105°C 1531,

% 4-22 P-FLASHTEfE 2845k

"5 ] % &/ME® HRIED BAEO LA
Ta=-40~105°C, 10
double word ##5; j )
ez
tprog | 64 fiILALIN A= 40-105C. _ o _ s
buffer program 1%
terASE TU(BK 77 EEBR I ] Ta =-40~105C - 10 20 ms
tme B PR BRI [R] TA = -40~105C - 10 20 ms
e,
frcLk=200MHz, 4 4~
! - 4.2 5.45 mA
SRR,
VDD=3.3V
HH,
frcLk=200MHz - 6.5 - mA
lbo | Heru VDD=3 3V
B,
fHcLk=200MHz - 45 - mA
VDD=3.3V
i B ML
Vo0=3.3-3.6V ] 0.05 465 HA
Vprog YmFEHL - 1.8 3 3.6 \%

1 W8 RIE, AR .

K 4-23 P-FLASHA# it 5 75 i AU ORAT HHER

Gincs ZH %44 B/MEY LA
o v TA =-40~105<, Flash &&= ,

PR =975 A

Nenp Al BEIRE) Jy 512KB 10 RN
10kcycle® at Ta = 85<C I 20 H
trReT A R AT IR 10keycle® at Ta = 105<C Hf 15 i
10kcycle® at Ta = 125<C I 10 H

1. WAL, AEE PN,

73/122 A AR AR 5 Nations Technologies Inc.
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BEREAK
4.3.11 D-FLASHZfE 245
U N32H473CGQ8 .
% 4-24 D-FLASHTE il 23551k
s 2 & B/MED | BRAEEO | KREO| B
Clock frequency for all
instructions vdd from 1.8 ~ - - - 50 MHz
Fr 2.3V
Clock frequency for all
instructions vdd from 2.3-3.6V | - i i 60 MHz
Byte Program Time - - 60 150 us
tprog -
Page Program Time - - 11 1.5 ms
Sector Erase time - - 2.5 7 ms
terase | Block(32 KB) Erase time - - 25 7 ms
Block(64 KB) Erase time - - 2.5 7 ms
tve Chip Erase time - - 5 13 ms
Write Status Register Cycle
tw Time - - 2 3 ms
ISB Standby Current SSD#S VDD, all other inputs at 0V or - 7 35(/400) UA
IDBD | Deep Power Down Current SSI’D#SVDD’ all other inputs at OVoor| 0.19/0.26) [2.09/4.00| mA
Fr=1MHz, DO=Open - 0.5@/1.0® 3.0 mA
ICC1 Current Read Data(03h)
Fr=33MHz, DO=0Open - 1.3@/2.00 4.0 mA
Fr=50MHz, DO=Open - 2.04)/3.00 8.0 mA
ICC2 Current Read Data except 03h
Fr=60MHz, DO=0Open - 5.0 10 mA
ICC3 Program Current CS#=VSS - 1.04)/1.5® 3.0 mA
ICC4 Erase Current 4KB,1KB CS#=VSS - 0.54/0.9® |1.04/3.06) mA
ICC5 Erase Current 32KB CS#=VSS - 0.54/0.90) |1.04/3.00| mA
ICC6 Erase current 64KB CS#=VSS - 0.54/0.90) |1.04/3.00| mA
ICC7 Erase current chip CS#=VSS - 0.54/1.00) |2.04/3.00| mA
1 HBOHRIE, AEAT .
2. Ta=-40"C~125°C, VDD=1.8~3.6V
3.  CS#: D-FLASH Chip select, DO: Data out from D-FLASH
4, VDD=18~23V
5. VDD=23-~3.6V
K 4-25 D-FLASHAFfif % 75 i A1 405 R A7 R
fine) 24 M BME® AL
Nenp FHAr(E: BB Ta=-40~125<C 200 Keycle
trReT B CRAT IR Ta=85<T 30 Years

1 W8 RIE, AR .

4.3.12 4% KR (B RBURE)
SEFARFMTRESD, ES, LU), {8 FIHHE (770, okt b AT 4R A It L s 2 1l B et 7 T 1

PERE .

141122 A AR AR 5 Nations Technologies Inc.
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BRI
B HLE L (ESD)

F EE AL (— AN IE I KR 2R T 1] B — FD e J5 — AN 07 B kv ) e I 21 Bl B 5 b IR BT ) D o
% 4-26 ESD4E T e KA

®e S %AF eyt BAREV L:<¥ivA
. " Ta=+25 T, & MIL-STD-883K
2 - 1)
VESD(HBM) B FEL T R R R (A AR ASEAEYD) Method 3015.9 3A 4000
\Y;
—_ /\-/\-A _
Vesocow) | BUBRIEGEREAHIL) | [0 a0 T HTTESDANEDECIS | ¢y 1000

1 HGEIEE S, REEFR.
2. VBATSH| JIHUE K 92000V
HL L BURME(EMS)

*£ 4-27 EMSH;%

] E 20 %A =371
Vv TEATAR] /O 5l B s hm e R BR ), DA & Thig VDD = 3.3V, LQFP144,TA = 25<C, HCLK AA
PR = 200MHz, conforms to IEC 61000-4-2
JEd7E VDD Ml VSS 5l A 100 pF B4 L | VDD = 3.3V, LQFP144,TA = 25<C, HCLK A
R RS R R AR, CLSEThRe T3k = 200MHz, conforms to IEC 61000-4-4
VEFTB
HF 11O B B I SR A B A AR S I RIE B SS | VDD = 3.3V, LQFP144,TA = 25T, HCLK 4A
R R AR, CASIASIhAE T4t = 200MHz, conforms to IEC 61000-4-4
BARB(LY)
N T VAR RE, T EAE6MRE T2 B AN S AR B
B OARAEEIESE, SRR PR A
B EEAIN FEATATECE B0 5] BN R
XANMNR & EIAJJESD78ALE A HL IR A BTt
* 4-28 FEAREH
#5 SH F A Eyit| B/MEW
LU Iy ExEs Ta=+125<, £F& JESD 78E A +200mA, 1.5*VDDMAX

1 EERIRAM TR
4.3.13 /0% 454k
BRI\ R
BRARFEFIBE, T RIH M SEORIEIRE 4-40 K EM R H] . T FI/O3 452 R CMOSHITTL.
% 4-29 O AHE
| %2 | 2K | %M | B | mEME | BRE | a6 |

75/122 A AR AR 5 Nations Technologies Inc.
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BRI
Vbp=3.3V Vss 0.8
Vi PN iR AT Vpp=2.5V Vss 0.7
Vpp=1.8V Vss 0.3*Vop Vv
Vpp=3.3V 2 - Vobp
Vin B\ e PP R Vop=2.5V 1.7 Vop
Vop=1.8V 0.7*Vop Vop
o . i Vpp=3.3V 200
Vhys gf; (LS LR EVPYSY: 200 mv
Vpp=1.8V 0.1*Vpp®@
I HOGRHLO VDD:Max‘imum 1 ) 1 WA
Vpap=0 B¢ Vpap=Vpp®
Rew 48 1 B4 O VDD=3.3v,Vin= Vss 80 220 kQ
VDD=1.8~3.3v,Vin= Vss 60 500 kQ
o VDD=3.3v,Vin= VDD 80 220 kQ
Reo 8 R S 3 3V VIN= VDD 60 500 kQ
Cio 1/0 5| I B2 - 5 pF

a M w dh e

F A 1103 1 # - CMOSHITTLIE A (R & - ic &),

i HH IR B LR

GP IOty A\ /4 H 3 1) T MR AL 5l H 220K

YU R R e

TiA L4275 25 H A0 e K BUE M -

B A 1/O% H Voo b B HE A

fEIvop(FR 4-2).

B A 1O RIS Vs At T HEFLE A, i1 EMCUTEVss Lt 18R KiZ4T

KEEE vss(R 4-2).

RO

R, N EMCUTE Voo E3RE i Kia

it A R i R BT O T IR R L R o HER G VPSR . AR A
%/5100mV.
W BRAEAR QD 5] R S e L IR AR
AR i AR B A — N AT TF R FIPMOS/NMOS SEH .
Veao 218 10 B KIS UL -

EAIRRESE T 280 FICMOS LZ B TTLS 4

+-12mAH . ER NS, VORIIE H D R IE XS

AT LI, AN AR I L x e KA E

R, ANREER IS 20

s R
FRAERERI UL, R 4-31%5 H S E02 # AR A Vop it LR FF &% 4-410 46 FE15 3. FTra 1110
Uit R A S CMOSAITTLAY .
* 4-30 108K 5hHE 1KMW
- loH, loL, loH, lot, loH, lot, N
WG VDD=3.3V VDD=3.3V VDD=2.5V VDD=2.5V VDD=1.8V VDD=1.8V B

2 -2 2 -1.5 1.5 -1 1 mA

4 -4 4 -3 3 -2 2 mA

8 -8 8 -7 7 -5 5 mA

12 -12 12 -11 11 -7 8 mA

1 Wt ORE, AR Pl

761122

H R A F7 PR 2 7 Nations Technologies Inc.
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ERRAK
® 4-31 B ERHE®
s 2% %A R/ME BAE LA
Vop=3.3V, loL¥=2/4/8/12 Vss 0.4
VoL@ i A Vop=2.5V, lo.®= 2/4/8/12 Vss 0.4
Vop=1.8V, lo.®=2/4/8/12 Vss 0.2*Vop v
Vop=3.3V, loH®= 2/4/8/12 2.46) o
Vor® it ey LT Vop=2.5V, lon®=2/4/8/12 1.8 Vob
Vop=1.8V, lon®=2/4/8/12 0.8*Vop Vob
1 TR B hob AR 25 G2 4-2vh 45 Hh I A0S 5 R ATUE AR, RIS Lo ¥ S T (BT /O JENAN 425 i B AN RE i i Ivss o
2. BRI oL AURLIEIER 427 45 AR BORBIUEAE, R o SR (B 1 /ORI il Bk A B i lvop
3. HZEEIHERH, ATEAF IR,
4. SEPRIRFNRE S WA 4-30,
5. PC13,PC14,PCISAELILTERE M .
TP T Bk s

B N SRR A E OB AAE ] 4-9F15% 4-3245 H
BrARREA U, R 4-328 S B (AR SRR EAN S U AT B3R 4-4R0 25 RS 2.

R 4-32 Ny A S REE®

DSy[1:0]Ac & w5 S & B/ME BAE L:=F (A
CL=5pF,Vpp=3.3V - 75
Fmax(10)out BRI CL=5pF,Vbp=2.5V - 50 MHz
CL=5pF,Vpp=1.8V - 30
CL=5pF,Vpp=3.3V - 37
00(2mA)
taoyout B0 HA ZE ) CL=5pF,Vop=2.5V - 4.8 ns
CL=5pF,Vpp=1.8V - 7.2

) CL=50fF,vDD=2.97V,vDDD=0.81V input
taojin Wi\ SERS characteristics at 1.8V and 2.5V are derated ) 2 ns

CL=10pF,Vpp=3.3V - 90
fmax(lo)out E‘jj(}ﬁﬁ$(2) C|_=10pF,VDD=2.5V - 60 MHz
CL=10pF,Vpp=1.8V - 40
01 (4mA) CL=10pF,Vpp=3.3V - 35
taoyout A ) SE B C.=10pF,Vpp=2.5V - 45
CL=10pF Vobp=1.8V - 6.8 ns
) o ] CL=50fF,vDD=2.97V,vDDD=0.81V input
taoyin WA | haracteristics at 1.8V and 2.5V are derated i 2
CL=20pF,Vpp=3.3V - 100
fmax(i0jout B KR CL=20pF,Vop=2.5V - 75 MHz
CL=20pF,Vop=1.8V - 50
10 (8mA) CL=20pF,Vpp=3.3V - 35
taoyout A6 ) SE B CL=20pF,Vop=2.5V - 4.8
CL=20pF,Vop=1.8V - 6.6 ns
taoyin i NGER CL=50fF,vDD=2.97V,vDDD=0.81V input ) 2

characteristics at 1.8V and 2.5V are derated
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BRI
CL=30pF,Vpp=3.3V - 120
fmax(o)yout I KR CL=30pF,Vpp=2.5V - 90 MHz
CL=30pF,Vpp=1.8V - 60
11 (12mA) CL=30pF,Vpp=3.3V - 34
taojout i Y S Isf CL=30pF,Vbp=2.5V - 4.3
CL=30pF,Vop=1.8V - 6.4 ns
) A ] CL=50fF,vDD=2.97V,vDDD=0.81V input
tojin Wi\ characteristics at 1.8V and 2.5V are derated 2

1. /O DRzl fE /it PMODEY[1:0]fc &, 2 W 7 F M S<GPIOH it B & 77 23 A 1 B o
2. WRIIRTEE 4-9% L.

4-9 gy N A SRR E X

90.% 10%
I I

EXTERNAL OUTPUT on

CL

tra0)out traojout | |

| | ! |

I o
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 fEHIEIR
DVDD VTD DVIDD

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

!

0,
Input ><7D5§6{’D Input 50% VDD

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

4.3.14 NRSTE| 4t

NRST 5| Il NI FHCMOS T2, BRI AREWTIT ) LAz AL, Reu(Z MR 4-33). BRARKEAI UL,
* A3 SHGE AT SRR BB R ER 4-4 5% &5 3.

781122 A AR AR 5 Nations Technologies Inc.
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ERRAK
% 4-33 NRST5| Jil45E:

ikl e tin R/ME #AME RAE LA
Vicrsn® NRST #i A& HFHLUE - Vss - 0.3*Vop v
VinnrsT) NRST % A\ = HF HL R - 0.7*Vop - VoD
Vhys(NRST) NRST jiti 2 5 i &% 2% i IR iy - - 300 - mv

Reu 55 LR SR BA® ViN= Vss 30 50 80 kQ
Vrnrsn® NRST % A\ JE B kit VDD=3.3V - 100 ns
VNenRrsT)Y NRST %y A A 35 ik VDD=3.3V 300 ns

1 JEBAEH

HIBETH ORI, ANFEA ™ Al
o R BERE VS — AN B IE F LR R B — AN AT S IPMOSSEBIL . 3% MPMON/NMOSH < L FHAR 71N (20 1 10%) o

4-11 Y HINRST 5] B3

VDD

External reset circuit®

Filter

Internal reset

o

2. S DBAURIENRSTSBIH AR T2 4-330 31 B K Viunrsn BL R, B IIMCUAR REAS 3 E 7 .

4.3.15 TIMERT 28451k

# 4-34. F 4-35. F 4-36F1F 4-375) IS EH B AT RE .

A RN 2 DR T I H EEAS. FNAEER . AR PWME ) BORFPIETENS , 18 WL 284.3.1375.

X 4-34 ATIML/2/3 435t

/e e 28 FAF B/ME BKE E:<F (VA
1 trimxcLk
tres(TIM) SE ] 248 43 N 1] frimxeLk= 5
200MHz ns
0 frimxcLk/2 MHz
fext CH1 % CH4 [ I 28 4P 0 iR frimxcLk=
200MHz 0 100 MHz
Restim SE I 48 7 PR 16 bit
Cowaren | ZUEFET MARTGIN, 16 GRS | : 095%6 UL
é‘: ﬂ: TIMXCLK=
S 200MHz 0.005 327.68 us
65536Xx65536 tTiMxcLK
tmax_count | B R ATRERITHEL frimxcLk= 215
200MHz ' s
1. HBEHRIE, AEAFE RN,
7917122

A AR AR 5 Nations Technologies Inc.

Huhbs PRINTIRI L X FEIL X AR 109 5 H R A K E
FHiE: +86-755-86309900 f5EL: +86-755-86169100

HE4: info@nationstech.com EEZw: 518057




Nation &

www.nationstech.com

BEREIR
% 4-35 GTIM1/2/3/4/5/6/ 745D
5 S % B/ME BXE LKA
- 1 - trimxcLk
tres(TIM) TE I 2% 3 FE I [ frimxeLk= 100MHz 10 - ns
frimxcLk= 180MHz 5.56 - ns
- 0 frimxcLi/2 MHz
fext CH1 % CH4 [f @ I 23 /M E0 % | frimxck= 100MHz 0 50 MHz
frimxcLk= 180MHz 0 90 MHz
ResTim EN 2SR - - 16 bit
S R T BRI, 16 A5 - - 0o5% Rl
P H M) DA? = _
tCOUNTER I 01 frimxcLk= 100MHz 0.01 655 us
frimxcLk= 180MHz | 0.00556 364 us
- - 65536x65536 trimMxcLK
tmax_count | B R ATRERITTHEL frimxcLk= 100MHz - 429 S
frimxcLk= 180MHz - 23.9 S
1. BWIHRE, AEAFAHINER.
# 4-36 GTIM8/9/1045EW
5 B %M B/ME BXE EEDA
- 1 - trimxcLk
t 28 43 RN [
res(TIv) FERT & 5 frimxcLk= 200MHz 5 - ns
- 0 frimxcLk/2 MHz
f CH1 Z CH4 {5E P e AT R
= S e 2 00MHz 0 100 MHz
Restim SEIT 28> HER - - 16 bit
MIERE T WECET RN, 16 fiih AR - 1 65536 trimxcLk
tcounTeR -
I ] 31 frimxcLk= 200MHz 0.005 327.68 m
- - 65536x65536 trimxcLk
t =] AT &Y (134 H
MAX_COUNT | Bt K AT RERITHEL frmmoLr= 200MHz - 15 s
1. BWIHRE, AEAFAH IR,
% 4-37 LPTIML/2%5 1@
#e E 28 % B/ ME BNE L:2K VA
- 1 - trimxcLk
t SEIN 285 N
res(TIV) FERT 3853 P T frimxcLk= 100MHz 10 - ns
- frimxcLi/2 MHz
fi CH1 % CH4 W EI ERE b AR
=T HITE RS 285+ HRT BhAgoE frimxcLk= 100MHz 50 MHz
ResTim ERT B HER - - 16 bit
MIERE T EET BT, 16 fiih AR - 1 65536 trimxcLk
fcounTER -
4 30 frimxcLk= 100MHz 0.01 655.36 us
- - 65536x65536 trimxcLk
t = AT &L i34 %
MAX_COUNT | Bt K AT RERITHEL frroc= 100MHz - 129 s
1. BEWHRE, AEAM IR,
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#* 4-38I1WDG i KA/ N IHEE AL ] (LS = 32 KHz)

R PD[2:0] B/MHERL[11:0]=0 B XAHERL[11:0]=0xFFF By

/4 000 0.125 512
/8 001 0.25 1024

/16 010 0.5 2048

132 011 1.0 4096 ms
164 100 2.0 8192

/128 101 4.0 16384

1256 11x 8.0 32768

1 W8 RE, AR P,

#* 4-39 WWDG i KA/ i+ E AL 7] (PCLKL = 120MHz)

W55 TIMERB[1:0] B/NEET BT Vv
/1 0 0.0341 556.92
2 1 0.0682 1113.84
/3 2 0.136 2227.68 ms
/4 3 0.273 4455.36

1 BB RIE, A .
4.3.17 IPCEOFReE
BRAERRBIBIL, 2 4-4051]Hh 112 HOR A FFR BRI, fooL i IR FIVon b BLFEAF 422 4-400 A% PRI L1351,

N32H4737 & I 12CH: A FF A A dEPCEAS T, (EH W FRRH]: SDAFISCLA Z“E IR EI#, MECE N
FriR4 i, 725 H AV Z [8] FIPMOSE 8 < 1, (BT RAFAE

IPCH IR RS T-38 4-40, A kN b 2 Zhae 5 I (SDARMISCL) ks Vel , 2 IL554.3.1375

X 4-40 12CHE V@

PRI PuE B PRI+ N
= § AN
i H b | BR | Bh | BA | Bh [ BA | T
fscL 12C $2 O4% 0.0 100 0 400 0 1000 KHz
th(sTA) FF 4 26 A ORI (8] 4.0 - 0.6 - 0.26 - us
twscLy SCL. I 18] 4.7 - 1.3 - 0.5 - s
twscLH) SCL B £ i i [ 4.0 - 0.6 - 0.26 - us
tsusTa) G -Yi0PI R g Al 4.7 - 0.6 - 0.26 - s
thspa) SDA Hdfs RFF I i) 300 - 300 - 0 - s
tsuspa) SDA 7 57 i ] 250.0 - 100 - 50 - ns
?(SD’” SDA I SCL k- JHirf (il - 1000 20 300 - 120 ns
r(SCL)
tt“SDA) SDA I SCL T [t ] - 300 - 300 - 120 ns
f(SCL)
tsusTo) {52 1k 2% A ST ) 4.0 - 0.6 - 0.26 - us
25 s ST
tw(sTo:sTA) 1%%@%?ﬁﬁu%{¢mﬁlm 4.7 - 1.3 - 0.5 - us
Cb Al e 400 - 400 550 pf
tyspa) Bl B0 18] 3.45 - 0.9 0.45 us
tv (ack) R A 0 ] 3.45 - 0.9 0.45 us
AI» \“D? == L’ 1| B4 /l\ﬂ& N
tp iﬁi’i}{)ﬁ{&%ﬁﬁﬁ}ﬂ%mﬁﬁ % ik i 0 50 0 50 s
)=
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VDD VDD
& )
4.7KQ g4.7KQ
100Q "
1
1°C Bus Ml SDA
W scL
®)
100Q
Repeated Start
Start Condition f”d't'on
sca /(T
AY/ —- tsusTA) \_
y )< >< > Start Condition
tf(;;Af)’“ —>—i<— tisDA) <—t5yspa) A \ B ‘\:/
tysoia) thspa) 7 7 HysTASTO)
th(sTA) tw(SCKH) - < > - —»——«— Stop Condition
o s - > tuack)

L e .
/NS S,
tw(sckL) —] tiscky—m 4_ > trsc) Y o s#u(sm)

—] /fy o = 9 th clock

1% clock cycle
1. & A E TCMOSHE: 0.3VopHI0.7Vop.
2. bR A BHBHEBRTI2CE D#EE.
3. HPHEECR T SERREAEE, AT DURERE ST, 55 8EE,

4.3.18 SPI/12S$E 14k

BRAERE U, R 4-415 M ISPIZHANER 4-42 B IIPSSHRAE LR, fecL MR AVop it HLHL T
FFaaR A-ARZHNERR 2.

A N 2 I ThEE S| BI(SPIFINSS. SCLK. MOSI. MISO, I2S[JWS. CLK. SD)F4F NS, S0

4.3.1377,
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BRI
* 4-41 SPIFFED
®5 2 - Yia B/ME ARG BKRE E:<F VA
fscLk 22 EX 5 - - 60
Ltyscr SPI h A A - - 40 MHz
DuCy(SCK) SPGB 8 5 25 L SPIMAE 45 50 55 %
tsunss) @ NSSZE 37 i 1] A tscLk/2 - -
thinss)® NSSERFF B[] A tscLk/2 - -
tW(SCLKH)(i) SCLK = FMI [ (7] FH tsck/2-1 tscLi/2 tsclk/2+ 1
twscLky)®
tsu(MI )(1) W A A I*ﬁﬁ 3 - -
ey HCE N LI [A) INCER 35 - -
thovny® ot 4o F 25 - -
o) @ Fm i N AR R 8] TS > - - ns
taso)D@ By U A s 1] MAR 9 - 2*tscLk/2
taisso) P By 28 1R () NN 9 - 16
tusoy® ot [P, MAR(EREIL AT J5) - 9 12
ho® | L A T RGN ) : 3 5
thso)® N S M ([ REIL I 2 &) 5 - -
o ® | Rt (R 1 LBABRLR L) 0 : :
1. BWIHRE, AEAFAHINER.
2. /MERIRIRShEH BN ], S KA R IE R RS B0 1 f KR 1] .
3. UMERIR SIS RN TR, R E R R ER 2 B T s P AS I KR (A

4-13 SPIF P — MR FICLKPHA=0

NSS input \

CLKPOL=0

CLKPOL=1

MOSI input

: tunss) | te(seLk) N /7 L thuss) JI
€ i X ! R "
| I | | | |
| twscLkr) | I | I
I twscky | | 1
| ] | ! 5
| I I I |
| | h | |
| taso) | I tyso) | thso) I tais(so)
4 , |
: I | tr(SCLK)
< )I I ¢ ,. )] f(SCLK) |
MISO output 4< | : MSB out >Q Bit6~1 out/” LSB out >—
]
tsusy | !
>, | ,
T
I
l¢ thesn N
1 A

CLKPHA=0

4 /i
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BEREIR
Kl 4-14 SPI P B — ML ANICLKPHA=1®
CLKPHA=1
NSS input \ : // /:
¢ |

: tunss) € (SCILK) :; | ::@,l :

| |
CLKPOL=0 | I : |

! | bwscike) | | | |

I I twseky I I : I I

I N—>: | I | | I :

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

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

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

wostinwut [ wseim ) swexn™ X s X

1. WE AW ET0.3VooM0.7Vob.
Kl 4-15 SPII /P B — EREAO
NSS input //
L te(scLk) X |
CLKPHA=0 : '
CLKPOL=0 | : |
B ! | | Il
I ' | | I
CLKPHA=0 : ' | '
CLKPOL=1 | | ! :
R ! | : Il
B ' | | Il
CLKPHA=1 ' | !
CLKPOL=0 : : : : |
B l | : Il
_ N l | I
CLKPHA=1 | | | | I/ tyscLi)
CLKPOL=1 ' | ! trscw
T | | tw(sCLKR) | | |
> ! :‘ twscii) , | '
MISO input //////////// | MsBin | D< /fBit6-1in : >< LSB in X?NHNHN
P — i
thomyy | , :
| /4; |
MOSI output MSB out | | Bit 6~1 out | | LSB out
|
e e,
tymo) h(MO)
1. W& K% E T0.3Vop#l0.7Vop.
84/122 A AR AR 5 Nations Technologies Inc.
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BRI
R 4-42 12SHRE®
5 B %1 w/ME BRAE | B
fmeLk 128 =E B AR FE 256x8K 256Fs®)
fCLK 20 A% j{i‘ﬁﬁ(SZblt) - 64Fs® MHz
Uty | VS BRI T 2 (32bit) ; 64FsO
DuCy(SCK) | 12S i A\ B 4f 7 25 L 125 AR 3 30 70 %
s ® | WS T ERTEN o j >
: e 1252 2
thows) ™D WSERIER [H] FHEA 1253 > -
tsu(WS) @ WS%EE# ]‘ﬂ Miﬁﬁ :ggg ; :
thows)® WSERIERT ] A :;gé 8 :
twicLkey® . N N . 3125 -
n @ | CLKE A 1] MR, feek = 16MHz, ¥ 4i48kHz 345 -
W(CLKL)
tsuso_mRr)® FElkas :;gg 2 :
AR ST 1 e : -
tsusp_sr)® MBS 1253 7 - ns
thsp_mr)P@ EHEUE :;gé 8 -
CCE N = 2
thsp_sr) M@ e 1253 1 -
2 -
tasosn®® | Bt 1) IR BRI ) e : =
2 -
taso_s® | HCARH AT 1) RIS B (LI 2 ) Lo ) :
tusowm®@ | Bt 200 ERIBERELIT2ZIR) 125 : 2
taso_wm® | HcHRAfth R ERHEBRDIELIR) o : :

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

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

5 teeLky O

CLKPOL=0

| | |
CLKPOL=1 —\—/—\—/—\—M
| | |

|
PR | twelky) | : L. thows)
e | e
WS input \ | |
| ] : : Ten s //// I thsp_sT)
tsuws) — > | V(SD_ST) | >y
| | / |
T 0
SD transmit >< Last bit transmit® >< I MSB transmit >< //Bitntransmit >< Last bit
A transmit
tsu(ISD_SR)l thsp_sR) \
—rle——
| | / -
SD receive >< Last bit receive® >< MSB receive >< /7y Bit n receive >< Ir_eacs;i?/let

1. IE &S ET0.3Voof0.7Vob.
2. W F A RIBARALRIB AR . TR — AT 2 AT E XA AR 1 R IR
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BEREIR
Bl 4-17 128 F A= e B (R i) @
teeLi) | trcLk) trcLk)
) " I I
CLKPOL=0
| I | I I
| I | I I
: I : I I
CLKPOL=1 w
I'f [ | | | |
! Su(WS) | tweLkh) | tweLky | : | ith(WS)
| ’ |
WS input \ | | I I
P ! | | y/2ERY,
| | 1Ty(sp mm) 77 | thsp_sn)
| ! | | , i |
T n
SD transmit >< Last bit transmit®® >< :MSB transmit >< /7 Bit n transmit >< tl;;isggitt
, tsu(SD_SRi thso_mR) ,
| | -
SD receive >< Last bit receive® >< MSB receive >< /7 Bit n receive >< Ir_eacseti?/let

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

F 4-43 xSPITESDREL S T (145t

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

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

[l 4-18 xSPI7ESDREE S F I

It (CK)l !‘ tiek ;: L tw (ckH) J ) tw ok k: | 1 (cK)l
Lo | f I h | ro
I I I I | | I
1/ I\ |
Clock | I | | | I S
I [ leun | It oumy | | | [
I | | | I : .
{ ! \ cc
Data output \ DO | D1 D2 ) 55
I | '
| | I'[s(m)l thany I
' b e——
"7 |
. / I
Data input \ DO | D1 I D2 —
I I 1
I |
(. |
(I |
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BEREIR
% 4-44 xSPI{EDDREE N HI4FH4:
®5 Eail B/AME SRIH BAE L
fox XSPI} i - - 60 MHz
1/tcky
tw(CKH) PP tcky/2-0.5 - tery/2 ns
tw(ckL) SCK KR IF tcky/2-0.5 - tcky/2 ns
tng BRI 1 3 : : ns
tsr(IN) 5 - -
thiany; thr(iny B N BE DRI (] 2 - - ns
tviouT);twr(ouT) A H R A S (8] - - 5 ns
thicoum); throuT) A H R R FRI (8] 4 - - ns

4-19 xSPI#EDDRAE R, N F B

[ | | [ | I f rol
1/ [ | I\
Clock I | | ' ' ' ' $S
| I I tur (OUT)I |tm (©oun | | ter ounl T ouT) | | |
I A = | “—H | '
T
Data output <|i : :X D1 :X D2 X D3 X D4 |X SS
| I T : T T T
! | ! | tsrany | the vy | I I | tsr vy |t"'('N)|
RO A
Data input < DO X : D1 : X : D2 X X : D4 : j PS—
f T T T T |
[ I | [
| | | Lol
| | | | | |
# 4-45 xSPILERXDSHIZ T i1k
/5 ¥ B/ME MR BAE E:<Fiv2
fex XSPI I B % - - 60 MHz
1/tck)
tw(ckH) o t(CK)/2-0.5 - t(CK)/2
SCK i ]
tw(ckL) t(CK)/2-0.5 - t(CK)/2
tucLk) IR 24T (] - - t(CK)+2
thcLk) s 4 gy s (1] t(CK)+0.5 - -
tw(cs) Jr i i (] 3*t(CK) - -
ns
tv(oQ) B N R0 [a] 0 - -
tv(s) H 5 3 N\ A T (A 0 - -
thos) H 1 3 N AR I TR 0 - -
tv(RWDS) H ik 3 A AR TR - - 3*(CK)
tsf0Q);tsr(0Q) BN BE 2 S (A 3 - - ns
thiDQ); thr(dQ) BN FE R R (8] 2 - - ns
tvfouT);twr(ouT) i H R A R (A - 6 7 ns
thiouT); throuT) i HA U PR R ) 35 - - ns
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EREAK
K] 4-20 xSPI{ERXDSHE T 1T

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

4.3.20 FEMCHi%E

B RBEEARF

B 4215 E 4-2450R8 T BB, £ 4-465 K 4-49%5 H T RNV P . IX S i 1 45 = 14 R id
FEMCHC & 1931

> ik ST R (AddressSetupTime) = 0

> bk R4 E] (AddressHoldTime) = 1

> U ST [E] (DataSetupTime) = 1

88/122 A AR AR 5 Nations Technologies Inc.
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BRI
K 4-21 5AER 2R F I SRAM/PSRAM/NORISE AR I
He tw(NE) =:
|
!4—_tV(N OE_NE) ::: tW(NOE)———P:C—Pl thNvE_NOE)
FEMC_NOE i :
| |
| | I
FEMC_NWE i i i 5/ : I
—>: id— tya_ng) tha_NoE) :<—H
FEMC_A[23:0] m Address i W / / /
I T I
—|  |*te g th(BL_NOE)H—I-b:
i I
FEMC_NBL[1:0] I I A
] {
| = ltt—th(pata_ne)

- tsu(DalaiNOE)—>'<_P|| thData NOE)

tsu(Data_NE)

FEMC_D[15:0] —

[*€=tynaDv_NE)

-
-«

7777

N1

Data

lw(NADV)

FEMC_NADV®

N\

J

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

% 4-46 F25AE R E T ISRAM/PSRAM/NORIE 1 IR 0@

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

1. |O%KzhAE 778mA, Capacitive load = 30 pF
2. M&ESRKETCMOSHF: 05VDD
3. tHcLk >= 1/200MHz
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BEREIR
K 4-22 S5AER LR F I SRAM/PSRAM/NOR S 5 /E  FE
- . ol
(g tw(NE) >
| |
FEMC NEx _ _ _ N l/;;;;‘;‘;
I
! !
FEMC_NOE iiij)l i T\'ttttﬁz
|
:<—tV(N WE_NE) > : < L —. s L)
I
FEMC_NWE I /|
I
—>: |<— tya Ng) th(A_NWE):4——>:
I f
FEMC_A[23:0] m Address : X// / /
I |
—| H_tv(BLiNE) @t ) :<_>|
I I
FEMC_NBL[1:0 |
o 777K /44
I
: | | th(Data_NOE)
- J th(Data_NWE)
i‘ tv(Data NE) > Il
| |}
. | v
FEMC_DI[15:0] | K Data }Q/€>§/;/;//
- :4— tynADV NE) | '
< tw(nADV) >
I |
FEMC_NADV® \ /

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

447 FBAER L HE T ISRAM/PSRAM/NOR S #: 4 i 2 (0@

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

1. |IO%KzhAE 778mA, Capacitive load = 30 pF
2. M&ESRKETCMOSHF: 05VDD
3. tHcLk >= 1/200MHz
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BRI
K 4-23 752k 2 FHPSRAM/NOR A i 12
L 4 al
[ tw(NE) >
I I
FEMC_NE <SSS>I |§3333;7
H—tV(NOEiNE) > : < tw(NOE) > :<—>' thne NoE)
FEMC_NOE |
I I
| I I
FEMC_NWE i i i 5 / : I
I :;;;;S§
—>H<— tya Ng) thia_NoE) :<—H
X
| t
FEMC_A[23:16
_Al 1 ml( Address : EX////
I
—> -ty g th(BLiNOE)||<—>|
! |
FEMC_NBL[1:0] I
77X X7
I I ! _:!_H_th(Daia_NE)
I I lsu(Data_NE) 1 |
I fuane e tsu(Data_NOE) :!: ::th(DalaiNOE)
| I
FEMC_AD[15:0] —:—( Address K Data X////
I
—’f—H— tynADV NE) —> <ty a0 n0V)
:<_tw(NADV)_>:
FEMC_NADV \ /{
R 4-48 530 M A IYPSRAM/NOREL R /T 5 (D@

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

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

2. MEAKETFCMOSH F: 0.5VDD

3. tHck >= 1/200MHz
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BEREIR
K 4-24 535 R4 E FIPSRAM/NOR 'S #E 1 i
e . o
- tw(NE) >
| |
FEMC_NEx \l '/
! |
FEMC_NOE iiij)l htttt} E
:<——tV(NWE_N E =J|= tw(NWE)—>:<_>: Thive_nwe)
FEMC_NWE |
- | \ A
—>H<— tya nE) thiA_ NWE) lggm——p|
I I
) | I
FEMC_A[23:16] m Address I X// / /
| | |
—> et g T(BL_NWE) |
I } I
FEMC_NBL[1:0] m NBL | X////
f
|1 |
|1 |
=t fy(a N *:_:‘_ ty(Daa_NADV) I‘—»:Ih(oaza NWE)
|1 . _
T | |
. Data
FEMC_AD[15:0] —:—( Address | 2 X// / /
_ﬂ_|<—l tynADV NE) _>:_|<— th(ap_NADV)
:<_tw(NADV)_>|
FEMC_NADV \ /

% 4-49 Tk R4 E HPSRAM/NORE #1E K 0@

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

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

3. tHcLk >= 1/200MHz
|

RIS TG 7
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EREIAK
K 4-25% [ 4-285r T R HIWEIE, £ 4508 3% 4-5345H TN N . XL R0 g 145 B2 % T ik
FEMCHC & 153

> BurstAccMode = FEMC_NOR_SRAM_BURST _MODE_ENABLE, ffifigz kLt

MemoryType = FEMC_MEM_TYPE_PSRAM, 7#fi##s25% NPSRAM

WriteBurst = FEMC_NOR_SRAM_BURST_WRITE_ENABLE, {#ifE5 % 5 #AE

CIkDiv=1, (IMfHites =2 NHCLKE#)(7E: CIKDiv/2FEMC_SNTCFGx 75 {7 %% H [{ICLKDIVAT)
f# FINORIAN {71}, DataLatency = 1; f# FHPSRAMIf, DataLatency =0

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

YV V V V

4-25 [FIH AR 252 FINOR/PSRAML I /¥

| | |
I I I

buci) g ::: :: tw(CLI,K)
I

. -‘|
\

| | |
| L, |
| BUSTURNEO |
| |
| |
} |

FEMC_CLK

|
|
|
|
N
d(CLKL-N
|
|

FEMC_NEx

|

l
baeLkinapvy |t CLKL-N:ADVH; i
FEMC_NADV | : : :
FEMC_A[25:0] f : :
| |

|

T

|

|

|
t |

: d(CLKH-NOEL)
|

| |
t}u(DV-CLKH) IthcLkH-DV)

| ]

|

|

|

|

T

—_ T -
<
Z

FEMC_NOE

£
h(CLKH-DV) |

T
/717777

|

| |
TV) | |

!

| tsu(qv-CLKH)

e - - == e - -r - - ===
—
=
(@)
[y
X
r.
-t
z
o
m
Z
————Xo o p
Fgl ..

FEMC_DI[15:0]

=
=

|
|
|
|
|
T
|
|
|
|
|
|
|
|
|
|
T
|
| tuNwAITV CLKH)

| | H-NWA:ITV)

ey LTTTTTITTTTIT |

| <D

I

|

|
] |
17\
| I |
T |
| | )
: tsu(N\{\/AlTv-c LKH) :th(CLKH_NWA
1

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

cewewarr  ZZZITTTTITTTTITITN |

| SV PR . |
L

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

tsuNWAITV-CLKH) th(CLKH-NWAITY)

\LL
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BEREAK
*® 4-50 [Pk 25 FINOR/PSRAMEL IR Fr@)
inc] ZH B/ME BARE L ¥4
twicLk) FEMC_CLKJ& it 16.67 - ns
t(CLKL-NEXL) FEMC_CLK/XZFEMC_NEXfik(x =0...2) - 1 ns
t(CLKL-NEXH) FEMC_CLK££FEMC_NEX#i(x =0...2) 0 - ns
ta(cLKL-NADVL) FEMC_CLK{iZ=FEMC_NADV(E - 2 ns
t4(CLKL-NADVH) FEMC_CLKfiXZ=FEMC_NADV 3 - ns
tacLKL-AY) FEMC_CLKKZEFEMC_AXA %(x = 0...25) - 2 ns
tacLkL-AY) FEMC_CLK{XZFEMC_AXTE#(x = 0...25) 2 - ns
ty(CLKL-NOEL) FEMC_CLK/£ZFEMC_NOE( - 1 ns
td(CLKL-NOEH) FEMC_CLK/£Z=FEMC_NOE 15 - ns
tsu(DV-CLKH) FEMC_CLK &2 RFEMC_D[15:0]4 2% 3 - ns
th(CcLKH-DV) FEMC_CLK 2 J§FEMC_D[15:0] 45 ks 2 - ns
LSy (NWAITV-CLKH) FEMC_CLK & Z HiFEMC_NWAITH %X 3 - ns
th(CLKH-NWAITY) FEMC_CLK® 2 JEFEMC_NWAITH %X 2 - ns
1. 10%K5hEE J18mA, Capacitive load = 30 pF
2. &S ETCMOSHIF: 0.5VDD
& 4-26 [[20AEEZ AIPSRAM S I 7

| | | | | | | |

tuicL) e =i: e i i BUSTURN=0 i

| | |

FEMC_CLK

FEMC_NEx

FEMC_NADV

FEMC_A[23:0]

FEMC_NWE

FEMC_D[15:0]

FEMC_NWAIT
(WAITCFG=0b,

XFMC_NBL

DATLAT=1+
1

I
t R |
;»Q:ICLKL qul_) |
I I I
I

tacLkL-NADVL ™1, CLKL—I\;ADVH)
I
I I
taccLkL-avy |

tacLKL-NWEL)

ta(cLKL-Dath)

——

locLkLpam) |

|

|
| |
I 1
| |
| |
| |
3 |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
|

D1 D2

| |
Lsu(NWAITV-CLKR)

WAITPOL+0B)

////;//////’/////’////&J

thicLKH-NWAITV)
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Nation &
BERREAK
% 4-51 [FLAEE HPSRAMS i 7@

e 2 ®/ME = IN: Bpr
twicLi) FEMC_CLKJ& 3 16.67 . ns
tacLiL-NEXL) FEMC_CLK/XZFEMC_NEX{K(x =0...2) - 1 ns
ta(CLKH-NExH) FEMC_CLK & ZFEMC_NEX&(x = 0...2) 1 - ns
ta(cLKL-NADVL) FEMC_CLK{XZFEMC_NADV1E - 2 ns
t(CLKL-NADVH) FEMC_CLK{XZFEMC_NADV/& 3 . ns
tycLkL-AY) FEMC_CLK{KZFEMC_AXH %(x = 16...25) - 3 ns
tacLkH-AIY) FEMC_CLK®ZFEMC_AXTEH(x = 16...25) 2 - ns
tacLKL-NWEL) FEMC_CLK/XZ=FEMC_NWEfL - 1 ns
Ld(CLKH-NWEH) FEMC_CLK & ZFEMC_NWE 15 } ns
ta(cLKL-Data) FEMC_CLKIi. 2 J§ FEMC_D[15:0] 47 %k 44 - 3 ns
tu(NWAITV-CLKH) FEMC_CLK®&Z BiFEMC_NWAITH #X 2 - ns
th(CLKH-NWAITV) FEMC_CLK®& Z JEFEMC_NWAITH %% 3 . ns
ta(cLKL-NBLH) FEMC_CLK{&%FEMC_NBLH 2 - ns

1. I05R3hAE 118mA,Capacitive load = 30 pF
2. W& SETCMOSHF: 0.5VDD
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FEMC_NOE

—

l

|
|
: M tacik-noeL)
|
|

NQtlon ». www.nationstech.com
BEREIR
4-27 [A)25 5 FINOR/PSRAM i [
I I I I I I I I :
I I I I I I L
USTURNFO
twicLk :: ::: :: tw(CL:K) : : |B :_ :
I I I I | I
FEMC_CLK !
_ | | <
' ' DATLIAT=0—> ' ' ! |
I I = | I I |
i I I I I I |
tacLkL-NExL) t
FEMC_NEx . ;[ i Lo : : : (CL}?L NEXH):];
| " : : : : + . /
licLkLnabv 1y LacLkL-NaDVH) I I I I [
| 1 1 1 1 1 L |
I I I I I I I | [
. T ! ! ! ! I lycike-Any) =T a—
FEMC_A[25:16] m ot X | | | X
I I I | I i T
| | | I _>L<_
: : : tacLKiL-NoER)!
! ! I
' |
I

|

|

| |

td(c LKL-ADIVH |

|
|
|
!
|
|
|
|
| —
|

|

taccLkL-ADV)

| thicLkH-ADV)

tsuca D:v-c LKH)

th(CLK:H-ADV)

%

| l
FEMC_AD[15:0] ——F¢  afsql th , v X/// / 7] / 77777
i | ts“(N{NA'TV C‘I‘Ki:ih(CLKH NWAiITV) i
Tl I !
FEMC_NWAIT //////////// //////0’ N4\ / //////
(WAITCFGzlb,WAITPOL+dB) : : : s”(NWf'TV'CLK e e I : !
| | | | | | | |
| L | . | . .
FEMC_NWAIT /////////////////.’/A A - \ULLL
(WAITCFG=0b,WAITPOL+0B) 5 DU : L
tsu(NWAlTv CLKH) 'ty h(CLKH-NWAITV) I I I
# 4-52 [F)25 5 FINOR/PSRAMIELIN [ (M@

Zin=) 2% R/MEO N XA
twicLk) FEMC_CLKJ& 4thek - ns
t(CLKL-NEXL) FEMC_CLK{&ZFEMC_NEX{f(x = 0...2) - 15 ns
t(CLKL-NExH) FEMC_CLK{XZFEMC_NEX&i(x = 0...2) 2 - ns
ta(cLKL-NADVL) FEMC_CLK{&ZEFEMC_NADV1K - 2 ns
ta(CLKL-NADVH) FEMC_CLK{[XZFEMC_NADV 3 ] ns
tacLiL-av) FEMC_CLKMXZEFEMC_AxH %(x = 16...25) - 2 ns
tacLiL-AlY) FEMC_CLKfXZEFEMC_AXTR(x = 16...25) 2 - ns
td(CLKL-NOEL) FEMC_CLK{&ZFEMC_NOETf - 1 ns
td(CLKL-NOEH) FEMC_CLK{£%FEMC_NOE 15 - ns
ta(CLKL-ADV) FEMC_CLK{XZFEMC_AD[15:0] % %k - 3 ns
tacLKL-ADIV) FEMC_CLKXZEFEMC_AD[15:0] 3k 0 - ns
tsu(ADV-CLKH) FEMC_CLK &2 FFEMC_ADI[15:0] 5 sk £ 4 3 - ns
th(CLKH-ADY) FEMC_CLK & 2 JSFEMC_AD[15:0] 4 2 2 - ns
tou(NWAITV-CLKH) FEMC_CLK &2 RiFEMC_NWAITH % 3 - ns
t(CLKH-NWAITY) FEMC_CLK &2 J5FEMC_NWAITH 2 3 - ns

96 /122

A AR AR 5 Nations Technologies Inc.

Huhbs PRINTIRI L X FEIL X AR 109 5 H R A K E
FHiE: +86-755-86309900 f5EL: +86-755-86169100

HE4: info@nationstech.com EEZw: 518057



NQtlon »:“ www.nationstech.com
BRI
1. 10YKEz5hfE /18mA Capacitive load = 30 pF
2. MEHETCMOSHF: 0.5VDD
3. therk >= 1/200MHz
Kl 4-28 [ 5 HIPSRAM I 7
I I I I I I I
Eu(CL) el ( | | BUSTURN=Q |
Wi {
I [ w(eLK) | | | | | .
J \ | | | | | | J
FEMC Gl £ A WA WAANYA AN WA
| h I h
' | DATLAT=0-— ! ! | |
FEMC_NEx | Herkeng l L e
— I I | I I | |
tacLkL-NADVL) | TocLrL ADVH) : : : : :
FEMC_NADV . ; — Y
tacLkL-avy | I I I tacLkL-av)
| | I I |
FEMC_A[25:16] I ! L ! W
I I I I I I I
: I I I I I
d(CLKL-NWEL) I I I ¢ I o
I I I I I A(CLKL-NWEH) |
FEMC_NWE | | | | | | |
I T T T T T T
I I I I I I I
| 1 tacLkL-Aov) | | o | |
I I > —_— I I I I
tacLkL-apvy ! | tacckL-Dathy [ | | | |
| | tacLKL-Data) ! | | |
I I | I I | |
I Il L d L
FEMC_AD[150] ——{  apfis0] I X X 7?7 /] 17 77 /7]
I | [ | T [ [
I I | I I | |
I I | I I | |
, . | X X . .
| | I I
eemcwarr  //L1I11LLL LT TTIN L WL
| | [ I I [ [
(WAITCFG=0b,WAITPOL+(B) | tunwA ITV-CLRF) b ! !
I I I ThcLkH-NWAITY) | I I 4:‘4/7__
t t | | | tacLKL-NBLH)I
FEMC_NBL ! ! \ Lo l '
I I I I I I I
1 ' 1 1 1 1 1
# 4-53 [P 5 HIPSRAM S I FrM@)

5 ZH B/MEO BAME L: XA
twicLi) FEMC_CLKJ&#i AtheLk - ns
ta(CLKL-NEXL) FEMC_CLKf&ZFEMC_NExf&(x=0...2) - 15 ns
ta(CLKL-NEXH) FEMC_CLKf&ZFEMC_NEx&(x=0...2) 2 - ns
tacLKL-NADVL) FEMC_CLK{XZFEMC_NADV1IL . 2 ns
ta(cLKL-NADVH) FEMC_CLK{kZFEMC_NADV & 3 - ns
tacLKL-Av) FEMC_CLK{EEEFEMC_AX%%[(X =16...25) - 3 ns
td(CLKL-AIV) FEMC_CLK{EE@FEMC_AX;E%Z(X =16.. .25) 2 - ns
ta(cLKL-NWEL) FEMC_CLK{&ZEFEMC_NWEfK - 1 ns
td(CLKL-NWEH) FEMC_CLKT&EFEMC_NWE% 1.5 - ns
tacLkL-ADV) FEMC_CLKf&ZEFEMC_AD[15:0]f %X - 3 ns
tacLKL-ADIV) FEMC_CLK{K £ZFEMC_ADI[15:0] 2% 0 - ns
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BEREAK

ty(cLKL-Data) FEMC_CLKI{K 2 JEFEMC_AD[15:0]H %X . 3 ns

td(CLKL»NBLH) FEMC_CLK{EEEFEMC_NBL—[%— 2 - ns

tsu(NWAITV-CLKH) FEMC_CLK%Z%FEMC_NWA'T%A;& 3 - ns

th(CLKH-NWAITV) FEMC_CLK%ZEFEMC_NWA'T%&& 3 - ns

03X} 718mA, Capacitive load = 30 pF

M 5% E TCMOSHLF: 0.5VDD

thoLk >= 1/200MHz

NANDZFE #2833 LM 7

4-29% 1 4-32'% 7R 1 [FLIEIE, # 4-54%5 T AN IS 7 IXEEAE rh il 45 S 42 IR T IR FEMCTC &

ﬁ@-wwg—‘
W
—

COM.FEMC_SetupTime = 0x01; (#: FEMC_NCMEMTMXx/ISET, x=2...3)
COM.FEMC_WaitSetupTime = 0x03; (7£: FEMC_NCMEMTMxxJWAIT, x=2...3)
COM.FEMC_HoldSetupTime = 0x02; (£: FEMC_NCMEMTMxxHJHLD, x=2...3)
COM.FEMC_HiZSetupTime = 0x01; (#%: FEMC_NCMEMTMxx[{JHIZ, x=2...3)
ATT.FEMC_SetupTime = 0x01; (3¥:: FEMC_NATTMEMTMXxI¥SET, x=2...3)
ATT.FEMC_WaitSetupTime = 0x03; (E: FEMC_NATTMEMTMxKIWAIT, x=2...3)
ATT.FEMC_HoldSetupTime = 0x02; (3: FEMC_NATTMEMTMXJHLD, x=2...3)
ATT.FEMC_HiZSetupTime = 0x01; (3£: FEMC_NATTMEMTMxHIZ, x=2...3)
Bank =FEMC_Bank_NAND;

MemoryDataWidth = FEMC_NAND_BUS_WIDTH_16B; (J&: f#fif 254 o5 fF=1617)
ECC = FEMC_NAND_ECC_ENABLE; (J¥: {#fEECCitH)

ECCPageSize = FEMC_NAND_ECC _PAGE_512BYTES; (J: ECCUi K/hN=51274)
TCLRSetupTime =0; (J3:: FEMC_NCTRLxHJCRDLY)

TARSetupTime = 0; (J3:: FEMC_NCTRLxJARDLY)

V V V VYV V V V V V V VYV V V V

4-29 NAND¥% ill 28 e A

FEMC_NCEX  Low

CLE(FEMC_A16)

|
ALE(FEMC_AL17) X X
|
|
|
|

taaLe-Nog) | th(NOE-ALE)

FEMC_NWE J
|
| | I
. . l

FEMC_NOE(NRE) J \ /

| | |
tsu-NoE) M+ th(\oED)
I I

FEMC_D[15:0] T i ———
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EREIAK
K] 4-30 NAND#% | 28 5 E T

FEMC_NCEX [ ow

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

e——— tyaLenwg) th(NWE-ALE)

FEMC_NWE J \:\

N R

FEMC_NOE(NRE) J

ty(NWE-D) :<—>' r_th(NWE-D)_>:

>7

N

FEMC_D[15:0]

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

FEMC_NCEX [ ow

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

th(NOE-ALE)

|
»la >
> -
|
|

< > < tw(NOE)

FEMC_NOE J \I /:/

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

FEmC-pis0 IS T ———
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ERRAK
4-32 NAND#% il #5 7538 F A7 fift 7% 8] (1) 5 # AR O
FEMC_NCEx _Low
|
ALE(FEMC_AL17) )'( X
CLE(FEMC_A16) | |
: : I th(NWE-ALE) |
lyaLenwe) - > twnwey > :: >
| | | !
|
FEMC_NWE J \ /
|
| |
| |
|
1 |
FEMC_NOE J : [ . |
f——tpNWE ™
tynwED) :<—>: r_th(NWE-D)_’:
. A '
FEMC_D[15:0] ( >7
# 4-54 NAND A A5 J A ) it e v @

5 S B/ME BAME Bk
td(D-NWE) FEMC_NWE 2 | Z2FEMC_D[15:0]% 4 A 44 StHek + 2 - ns
tw(NOE) FEMC_NOEAI it 1] 4theik-1.5 4tHeLk+1.5 ns
tsu(p-NOE’ FEMC_NOE® 2 Hf ZFEMC_D[15:0]1 ¥4k %L 6 - ns
th(NOE-D) FEMC_NOE &2 J5 ZFEMC_D[15:0]1 %45 4 %% 2 - ns
tw(NwE) FEMC_NWEAKH [&] Atheik-1 Atheik+1 ns
ty(NWE-D) FEMC_NWEKZEFEMC_D[15:0]1 ¥4l H 3¢ - 0 ns
th(NWE-D) FEMC_NWE S £FEMC_D[15:0] ¥ T34 2tHelk + 3 - ns
td(ALE-NWE) FEMC_NWE{KZ HT 2FEMC_ALEH & - 3theik + 1.5 ns
th(NWE-ALE) FEMC_NWE& ZFEMC_ALET AL 3tHeik + 2 - ns
td(ALE-NOE) FEMC_NOEfK 2 B &2FEMC_ALEf 3% - 3tHeLk+ 2 ns
th(NOE-ALE) FEMC_NOE®= £FEMC_ALETGRL 3tHelk+ 3 - ns

1.  Capacitive load = 15 pF.
4.3.21 USB_FSi#:
USB(4=#) 82 0 2 i@ USB-IFAGE
F 4-55 USBFS 5 B[]
el 23 BAE LA
tstarTUPY USBYSUK #% 5 Bl 18] 1 us
1. WETHRIE, AEA= RN,
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e | 3% | F 1 | e | gam” |
PN
VoD USB#:{f B E@ 3.0 3.6 \%
Vo Zor N R BUE I(USBDP, USBDM) 0.2
Vou® | 43t 4 Vol 038 25 v
Vse® B P A A R A 1.3 2.0
fir LT
VoL B AR AP 1.5kQIIRLIZE3.6VO) ©) 0.3 v
VoH PRSI H P 15kQIRLIEZE Vss® 2.8 3.6
2. BTG I R A A AR 2% vt L 2R A v
3. AT EUSB2.0A A HITEHE, USBHEMEH K N3.0~3.6VHLE.
4, IEWHUSBINAE R LAZE2.7VARBIMGAIE, T AR AE2.7~3.0V HL VI B R R4 10 o S e 1
5. HZEAVEAE, AEEP PR .
6. SEMNEISKQERE, A,
7.  RUEEREFIUSBUKEhEE LK) #;
Kl 4-33 USBHY Y : RS 5 B AT B[R] 2 X
Differential Data Intersection
Line
w P
Vss H H
D€ PHE
tr t,
% 4-57 USB4-i B <51
) BH F M gE” | mim” | B
tr T[] @ CL < 50pF 4 20 ns
tr TR R @ CL < 50pF 4 20 ns
tim L F R A ] DL tr/ tr 90 110 %
Vcrs BHES X AEES - 1.3 2.0 \Y;

1. HEHHRE, ATEAR TR,
2. MEHIEESMN10%E0%. FLIEMES, S IUSBHMITES 7 (2.0/).

3. USB_PD (D+) il USB_DM (D-) AN EAMi L&y A BRI A VLRGP OB S ERA XM P . COEAEHRA
IR FER

4.3.22 ]88 F 1R 4% (CAN)EE D46k

B St N H 2 F ThRE S IEI(CAN_TXAICAN_RX) AR TERS, 15 W.554.3.1375,

4.3.23 120 B8 23(ADC) S S5
BARRE I, & A-S8IIB MBI A -AIZNFHIFREEREE . oL BRIV ppa it i L4 7551,

o
VLR :

FERTERFA L RS BAT— KA o
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w
BRI
#* 4-58 ADCHE
ines SH - Jix B/ME HAE BAME L:¥vA
Vbpa fILEE - 1.8 - 3.6 V
Vrer+ | IEZEHE - 1.8 - Voba \Y/
faoc | ADC Mo - - - 80 MHz
VDDA > 2.4V - - 47
f ST KL 22 (D) — Msps
) AR 1.8V < VDDA < 2.4V - - 4 P
0(Vssa 5K
VAIN e SO @) - Vrer- & - V/REF+ \%
FlJHh)
2.4~3.3V - - 300
R K5 H B ohm
ADC ﬂ(*ﬂéﬂ:a’i EEIE 18~24V _ _ 480
Croe | WHRIERIRF ] ] 5 ] oF
o
SNDR S_lngal_nmse_ _ - 65 - dBFS
distortion ration
Teal KL UE (8] - 82 1/fapc
fapc = 80 MHz
(P ) 0.0188 - 7.52
N f 80 MH v
SERE T ADC = z i
KL [A] (ki i) 0.0563 7.52
PR E 15 - 601.5
Ts l‘;:JELL_ 1/fapc
15 okt 8 3 4.5 - 601.5
tstaB b HR A ] - 0 0 20 us
RPN ] (B o NP,
t @ EERRE - 14~614(KFE ts + B 5iEIT 125 1/f
CONV/ ST RERT ) CRAf ts + BEIT ) ADC
1. HBEHRIE, AEA RN,
2. KIEAFERE L, Veer 1] LE N IER S Vooa, Vrer- AT LILE R R Vssao
3. CRFFIFRICRFE AR A A BLSIRING 3¢, SR A BLHTRINRURAE I [ (R R R B AR IR 4-59.
# 4-59 ADCHK AL ]
B/NREERE (ns)
Vdda=2.4V to 3.6V, Vddd=1.1 V, Vdda=1.8V to 2.4V, Vddd=1.1 V,
SyERR Rin (kQ) selrange_ldo=L, Tjunction=125<C, selrange_ldo=L, Tjunction=125<C,
fclk=80 MHz fclk=80 MHz.
0.14 45.0 73.0 79.0 103.0
0.6 79.0 103.0 300.0 345.0
12-bit 4.6 300.0 345.0 576.0 651.0
-bi
9.5 576.0 651.0 1131.0 1257.0
19 1131.0 1257.0 2776.0 3051.0
48 2776.0 3051.0 5475.0 5982.0
0.14 39.0 61.0 64.0 88.0
0.6 64.0 88.0 250.0 357.0
10-bit 4.6 250.0 357.0 478.0 540.0
-bi
9.5 478.0 540.0 935.0 1040.0
19 935.0 1040.0 2294.0 2526.0
48 2294.0 2526.0 4532.0 4963.0
8-bit 0.14 33.0 50.0 52.0 71.0
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e e e -

IIIII/ 1 1] 11

y

Y

/ | | | |
/ 4093 4094 4095 4096

VpbA

ET

Eo

Ec

Ep

BRI
0.6 52.0 71.0 202.0 234.0
4.6 202.0 234.0 391.0 457.0
9.5 391.0 457.0 800.0 1012.0
19 800.0 1012.0 1838.0 2027.0
48 1838.0 2027.0 3632.0 3984.0
0.14 27.0 40.0 41.0 56.0
0.6 41.0 56.0 153.0 177.0
6-bit 4.6 153.0 177.0 292.0 330.0
-bi
9.5 292.0 330.0 569.0 642.0
19 569.0 642.0 1435.0 1666.0
48 1435.0 1666.0 3001.0 3919.0
1. WEHRUE, AEA= RN,
#* 4-60 ADCHEFE — JRPREIIMAFAFO@ @
i) 2% TR A JuRfE g | B
ET iR frcik = 200 MHz, fapc = 200 MHz, 13 5
EO LGS sample rate=1.75M sps, sigle ended, 1 3
ED Wy etkir %= Vopa=3.3V, Ta=25< 1 2.2 LSB
s LL YEL &R EADCK HEZ Ja #ET I
EL BUMA P i {JJEI_E*T CrefE 2 Ja it T ) 3
VRrer+= VDDA
1. ADCHIHEUH EHUE AL T N TR HE FF =1
2. ADCHESRFFENBERMPIRKFR: 5B RGBT ATARE PR 51 By N R ] i, BUORIXRE 22 B 2 BRIk 5 — A
RN B IEFESEAT ok B o PR RT e 7= A2 R v N IR PR HEAS DL B | B b, (1S bz [8]) 38—/ E %
FETRE
3. WFTIEMPFENBER, RELTEA2RE B nenTEEZ N, B mADCH B .
4, AL, AR,
4-34 ADCH 5 51
e ) A le of tual ADC
) [1LSBoen = Yz or Vooa oty ] (1) An example of an acu
4095 — e (2) Ideal conversion curve
®3) The actual conversion endpoint
4094 — line
4093 — Synthesis error: the maximum

deviation between the actual
conversion curve and the ideal
conversion line

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

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

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

Integral linear error: the maximum
deviation between the actual
conversion curve and the terminal line
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EREIAK
K 4-35 {iF ADCHL Y 132 45 K]
VDD
VT
0.6V Sample and hold ADC
converter
1
Ram AINX Ranc®
r ' | 12 bit

converter]

J_ L
Charasitic VT IL+1uA @)
]: 0.6V I CADC

IH

= Parasitic
capacitance

1.
2.

HIRain~ RaocHICaocHIZUE, SR 4-58.

Cparasitic R /RPCB(5 1R FIPCBAG J7 i &A1 2¢) 542 2L 10257 AL R R R 2 7pF) - 1K [ CparasiticEUEL R FRAR FE e R
U ) S pyd A2 9N apc .
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4.3.24 120 BB # IR (DAC)BSSH

FrARAE R U], R 4-61 NS ERMMMT AR 4-4 KB E Frcu AT Vopa it BRI EAS 3]

% 4-61 DAC 1IMSPS¥{it

www.nationstech.com

#e E 21 & B/ME | BEUE | NME | AL
Vopa LA FL B DAC fith 70, M EER: | 24 3.6
VREF+ IEZHHE DAC fiith &7 %0, fr i EtiEsz | 24 VDDA | V
VREeF- M SEHE - VSSA
o ‘ DAC fiithi g | JEHFI VSSA 5
R EEaliE R (1) 7 28k LR kQ
L % MRS FT TE I ) 4k e 5] VDDA -
Ro far BT DAC i i 2% 5 1) 103 12.3 157 | kQ
CL TR - 50 pF
2 VREF+ -
o P AT I 0.2 \Y;
DAC—iUT | DAC_OUT it ik 02
M g s e A 0 VREF+
oo TEFR L (RRHLE ) DAC B - 180 230 | pA
JH#E(Voop+Vopa+VREF+) - 400 610 HA
VB (A5 12 A ARG | DAC ZZdi4TJF CL <50 pF,RL>5 3 a1
tseTTLING Mt/ ME AR Nt KAE kQ us
DAC_OUT ik Z| H 4 E ¥+ LSB) DAC ZZ 33855 1] 2.1 2.6
MRS MEE I i (i | DAC Z2rhs4TJF, CL <50 pF,RL>5 4 7
twAKEeuP DAC %] DAC_OUT iAFIH &AM kQ Hs
+ LSB) DAC Z#8 K1, CL<10pF 2 4
psrr | PE fﬁ\?ﬂ]@ EE(FIXT T Voo33A) (45 | DAC ZZm#417F, CL <50 pF,RL>5 85 30 | a8
HiE) kQ
PR E S H ADACX_DATOZ 17 4%
2 (A FIE /N, DMRIER AR
i AN 4 B IE R ) CL <50 pF, RL> 5 kQ 1
DAC_OUT(1 LSB).
TW to.w |DACXy_CTRLEXOUT =1, s
DACxy CTRL.BxEN =1
DACxy_CTRL.EXOUT =1,
DACxy_CTRL. BXEN =0 5%
DACxy_CTRL.INOUT =1, CL=<10pF 14
DACxy CTRL.BXEN =0
Voffset L\:Ielgdle code offset for 1 trim code VREF+ =3.6V 1500 Y
T, HANTE
i BT 0x800 250 | 400
Iopapac) | DAC consumption from VDDA r %ﬁ%@bxﬁ%ﬁﬂﬁ 450 | 670 | pA
WK | gk, WAhE 0.25
il 0x800 '
T, HANTE
i BT 0x800 180 | 240
Ibbvipac) | DAC consumption from VREF+ i x ﬁﬁabfé”{g LN 320 400 pA
WHgEmaER | T, WAHE
4] 0x800 155 200
DNL %Fé:%ﬁ%ﬁ(z AN SRS IR AR i P 2 | Lss
%)
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BRI
Lt AR B (E AR i Ih I ) B f
INL 5400 0 FIARHD 4095 2 [A] i 2 - -6 - +6 | LSB
ELEEES)
S 2P T VREF+ =3.6V -16 - +8
. E)@ﬁ:é(ﬁﬁ% 0x800 IRl ) ¥t p;TéCLL;Sl?Q VREF+ =18V 20 ) w20 | LsB
B 2B o ] ,CL < 50 pF,i% A RL -8 - +6
WaRE  |WEaiRE - - 405 . %

1 HGEETRIE, AEE Ik,

%% 4-62 DAC 15MSPS#{:

w5 S %1 B/ME | B EUE | BKME | AL
Vopa | UL L L - 1.8 - 3.6 \Y;
VREF+ EZFEHE - 1.8 - 3.6 \Y
VREF- MSHEH L - VSSA \VJ
DAC_OUT |DAC_OUT H /& - 0 - VREF+| V
DNL | 3dR&E B (2 MESACHS E] () m 22) - 2 - 2 LSB
AELL MR R (EARRY | R S
INL |5 0 FI{RAY 4095 2 [AIHELE HI /Y CL <50 pF, no RL -4 - +4 | LSB
B
10%-90% - 16 22
VDD >27 . ity 5%-95% - 21 29
- /I\ttﬁ 2 19%-99% - 33 46
32lsh - 40 53
1lsh - 64 87
10%-90% - 24 32
- 5%-95% - 32 43
32lsb - 57 75
BEE BT A) (4Va 10 Az AACHS 1 - 93 175
tserting | S /AMEFE AR NI K{E, DAC_OUT & ns
IH {14 LSB) 10%-90% - 1 | 88
VDD <27 . Wil 5%-95% - 21 116
< y I
b %‘; o 19%-99% - 33 | 181
32lsb - 40 196
1lsh - 64 332
10%-90% - 24 128
VDD <27 . Hi 5%-95% - 32 170
<Z2.( , Hior
, 1%-99% - 49 265
— AN LA B FIHOK 58
* 32lsb - 57 284
1lsh - 93 483
AT PR 2 e 2 ) e Ti] (A B DAC
< -
WAKEUP | 5 DAC_OUT ik B4 {H 1)1 LSB) CL=<10pF 14 35 | ms
VDD >2.7V 66 85 - dB
PSRR | fLe i
Brea sl VDD <2.7V 54 85 - dB
Iobapac) | DAC consumption from VDDA Tk, Hi N\ 1E 0x800 - - 0.2 A
Iopvpac) | DAC consumption from VREF+ TefE, i\ A {E 0x800 - 720 1066 | "

1. HEZAWNRIE, R4 .
4.3.25 LB B (COMP) fe

BRARRr R, R 4-63MSHCREHIFTGR 4-400 55 AR L . Frcu IR MV ppafit L AL ST & A5 2.
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ERRAK
® 4-63 LLEARFRIE
Ginc) 0 v tin RME | BRUE | BRME | B
Vopa R AL H FL - 1.8 - 3.6 v
Vin N R - 0 - VDDA
oA —_
Vrer 6bit DAC ffi#s i JE DAC E’j@@” EHV’ VREFP = : 45 M2 | mv
DAC " fEifiitli, VREFP =
Iner 6bit DAC static consumption 3.3V 210 350 nA
=) oA —_
from VREFP DAC & K#id, VREFP = i 360 470 UA
3.3V
TsTART LR A B g SR (] - - - 5 us
; Propagation delay for 200 mV | 50pFload | VDDA>=2.4 - 22 35 ns
° step with 100 mV overdrive on output VDDA<2.4V - - 40 ns
VOFFSET &N Full common mode range -6 - 6 mvV
HYST[2:0] =0 - 0 -
HYST[2:0] =1 5 10 16
HYST[2:0] =2 11 20 29
. HYST[2:0] =3 15 30 42
Vhys LR AR AR T mv
HYST[2:0] =4 20 40 58
HYST[2:0] =5 25 50 72
HYST[2:0] =6 31 60 86
HYST[2:0] = 7 37 70 100
Static - 450 720
| Comparator consumption - A
DDA from VDDA With 50 kHz +100 mV ) 450 ) i
overdrive square signal

1 W8 RIE, AR PR,

4.3.26 ] YR FEHY 2RO 22 (PGA) %

BRAERE UL, R 4-64F1K 4-65(S BT ER 4-4MFIFRIAEIRIE | frcud IR Vopaftt H HL

TR
K 4-64 TIYRFENG G O AR H o AR R PR )
w5 2] %4 B/ME | HAUE BAME b
VopA HLAUL AL F LR - 2 - 3.6 \Y
Vain N EVE R - 0 - VopA \VJ
Vour it R VE - 0.3 - Vppa-0.3 \V
Rin LPNEET - - 10 - MQ
G B b 3 - 1,2,4,8,12,16, 24,32 -
EcaN Y3 iRE G = 1 = - ! %
Humiha =32 5 - 5 %
Vos s - -3 - 3 mV
TorrseT % 5 - - 5 - uv/°C
SR EHEER F1#N ADC [FRFE 2R - 22 - Vlus
gt e = - 50 -
GBW BRI B T Hmih s = - 75 - MHz
HmiEas =32 - 2.2 -
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ERRAK
B =1 - 170 220
tseTTLE peRyAin | Hupihai =8 - 400 600 ns
FIRIEAS =32 - 1400 2000
SNR fEME L - 80 - dB
THD BB BIR I 25 = 1, Fin = 10KHz, - -80 - dB
ENOB G Amp = 0.94Fs, N =2048 R 13 . bit
SFDR TN A G - 90 - dB
SNR fEME L - 72 - dB
THD REBER ST HEEH2S = 32, Fin = 10KHzZ, - -80 - dB
ENOB G Amp = 0.94Fs, N =2048 R 10 . bit
SFDR To 2= Bh 25 el - 68 - dB
I FLIRE A HA PGA - - 4.3 mA

1 W8 RE, AR .

R 4-65 TG AR o O AR 22 BRI

ines S %8 BME | BAUE | BRKE XA
Voba RLADL AL H F R - 2 - 3.6 \Y,
VAN L PNE VAR N B - 0 - Vbpa \%
Vour S R VE R - 0.1 - Vppa-0.1 \Y
Rin LTPNEET - - 10 - MQ
G ZE 5y 1A - 2,4,8,16, 24, 32, 48, 64 -
e s ZoE =2 -0.5 - 05 %
Foan AR ZE =64 -3 - 3 %
Vos fm#% - -3 - 3 mV
ToFFseT 2 Ui - - 5 - uV/°C
SR JEREE xS fE N ADC I RE B2 - 44 - Vlus
ZaE =2 - 25 -
GBW BRI B R ZoMhaE =16 - 3.7 - MHz
FZorili =64 - 1.1 -
ZEoWE =2 - 170 220
tsETTLE NI (] E4ZE =16 - 400 600 ns
ZEWE =64 - 1400 2000
SNR (L1 - 81 - dB
THD HIBOR A ¥43H425 = 2, Fin = 10KHz, - 79 - dB
ENOB e A Amp = 0.94Fs, N =2048 _ 132 . bit
SFDR T BN A Y - 90 - dB
SNR fEM - 73 - dB
THD R FE4y 125 = 64, Fin = 10KHz, - -66 - dB
ENOB A R Amp = 0.94Fs, N =2048 - 10 - bit
SFDR T BB A G - 68 - dB
I LAY A FAPGA - - 6.4 mA

1. BWHRE, AEAFARINER.
4.3.27 RS EZ 2 (VREFBUF) ¢4

BRARRE A, R 4-66MZHGE MMM GR -0 AFRIAETIR L . fucLk R ANV ppaftt i L I B A5 31
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BRI
#* 4-66 HLESHo PR REW
s 2 %1 B/ME | BREME | BKME | B
Vopa AL FL Y5 L - 2.4 - 3.6
VRS=00, Ta=25C 2.044 2.048 2.052 Vv
V/REFBUF_OUT 225 Bl R far VRS=01, Ta=25C 2.496 25 2.504
VRS=10, Ta=25C 2.896 2.9 2.904
TRIM Trim B K HER - - 40.05 4.1 %
CL B HL A - 0.5 1 2 uF
DC 48.9 74.7 -
PSRR At FE R L dB
100KHz 25 40 -
tsTART J& it [a) CL=1F - 500 650 us
|DDA(VREFBUF) VREFBUF\C/%]ISDTWO” from lload <= 10 mA - 45 80 pA

1 W8t RE, AR PR,

4.3.28 E AR RS (TS) e
GARKS B, % A-6TINBEOR MGG F -4 I PREEETE . fucu i FIV ootk HE HL 057951,

R 4-67 ISR

5 B B/ME HAUE BAE Wiy
TLO® Vsense XTI Lk P - + 3 €
Avg_Slope® | “FHyRlER -3.7 -4 -4.3 mv/e
Vas® 1E 259 I [ L - 1.32 - Y
tstart® ST ] 4 - 10 us
Ts_temp@® LR, ADC AL A - - 3 us
1 WA THHERIE, A4k,
2. HBHHME, AEAR R,
3. BRI ESRASERR (R AT LA R R @ I 2 AP HRE
4. AR IR (A AR, TR
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5.1 UQFN32

K] 5-1 UQFN32 &} 3 R ~f

Laser Mark 0
PIN 1%
1 )
|
i + = 6]
0
TOP VIEW
|
o SIDE VIEW b
T o™
5:
I
—
57 38 =
I
—1
__2 —
(AN S VASE/S

00000000

00 ‘A (

() ( QO(J

Nd

BOTTOM VIEW

www.nationstech.com

SYMBOL BT

MN | Nom | max

A 0.50 [ 055 [ 0.60

Al 0 002 | 0.05

b 0.20 | 0.25 | 0.30

bl 0. 18REF

c 0. 152REF

D 1.90 [5.00 [ 5.10

D2 | 3.40 [3.50 | 3.60

e 0. 508SC

Nd 3. 5085¢

Ne 3. 5085C

E 4.90 | 5.00 | 5.10

E2 3.40 | 3.50 | 3.60

L 0.35 | 040 | 0.45

h 030 | 035 | 040

K 0.35REF

I lasl=

)000000]

4

5.7
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S

K| 5-3 QFN48 $f 3 R~
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B | TSR] AT
A |oso|oss|om
Al 0 [002] 005
b ] 020|025 030
bl 0 18REF
c 0 152REF
D | 690 700]7.10
D2 | 550560570
Nd 5 50BSC
e 0.50BSC
E |69 700[710
E2 | 550560570
Ne 5 S0BSC
L |o035]040] 045
L1 00s | 010
K 0 30REF
b {030]035] 040

- D Ml 4}
) i - OO0 0000o000g0f
. ] = =
- = E
-] _
- o u 5 N 2 - ; g
0 onoagqlonodna i
_ [P =
EXPOSED THERMAL / -
PAD ZONE
TOF VIEW BOTTOM VIEW
SIDE VIEW
K| 5-4 QFN48 3R At e i@
jlﬁf 0.2
36 ‘ ‘ | ‘ ‘ 25 |
LUDDOO0DUDD0 o8
37 i —24
— —
L1 57 L1 |
— | ——_ 0.3
— | —
78 58 =-H—-——— +-5.7-——1 =
— ! —
— | EZ]“TOE
— | —
— | —
148 — i —13
JUIonounoooy
1 12
6.2 |
7.8
1. RsHsfh=K
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EIREK
5.3 UQFN48/UQFN48-1

B 5-5 UQFN48/UQFN48-1 F}#: R~

D N MILLIMETER
= SYMBOL — .
18 [ b MIN | NOM | MAX
0 - PpOO0OC000[000 UE‘D A | os0]o0ss]| o060
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