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N32H473xC/xE/xG BAEF M

N32H473 & %K FH32 bit ARM Cortex-MAFRH%, i LIEEM240MHz, XFFERIBHMDSPIES, £l
iE512KB#k AR P-Flash, 512KB D-FLASHRE 4B 53¢#¥), 192KB SRAM(&#532KB CCM SRAM) + 4KB
Backup SRAM, £ g4 12bit 4.7Msps ADC. 84°12bit DAC. 41PGA. 74HCOMP, £RUSB FS Devices
U(S)ART. 12C. SPI. CAN-FDESEEEO, TRXSPIEERMED, TRHFEMCIEMEED, RF12STHE
H, XTI EEEr . B e ERErE. KIS S, XHECordicfiIFMAC, KW EHELELE
PEHnE S %, THFAES/TDES. SHA. SM3. SM4., MD5&E, TR TRNGEMN MR AR, TFCRC16/32

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 ATHEF 0 545
— fei A 240MHz, 300DMIPS
o nEFER
— 512KByte Jv 4 P-Flash, SCREIEAEMH 40 XEBLREARIRY, 1 TS RE, 10 FHIRREF
— 512KB D-Flash ({X N32H473CGQ7/8 3Z#F) , FIIESCREME A%, 20 J3IRHES KL
— 160KB i@ SRAM, SCHREZF R
— 32KB CCM SRAM, _HiERINANIEHA SRAM, At E A CCM SRASM, S f ECC
— 4KB Backup SRAM, >Zf ECC, WJ7E Standby £ R
® I
— Runf=: 45mA @240MHz (AM&5£H] 3.3V@25°C)
— Stop0 #x0: SRAM R, Firf wfE3R%F, RTC Run
— Standby #%:(: 6uA JLAI{E, Backup SRAM {r¥F, FTf & arfFastrty, AlIE RTCRun , 10 {REF
o e
— AMHz~32MHz 8 ik i A
— 32.768KHz #M K i 14
— WEZ A PLL
— SCRF 2 BRI RR Y, TG B R R
— WEBFHE RC 8MHz , -1.5%~+2%4% & 41 FE a1
— WEMIGE RC 32KHz, +/-10%% & 4: i 7 i
o £fr
— SCRE MRS ] R AL
— XRERTIMEA
—  SCRE AT AR A E e U
® B RSCHF 107 GPIOs
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o EfEEN
— 1> USB FS Device #:[1, W& PHY, R AB
— 6N SPIHH, 24128, SRR/ XL, 5 SPI EAH#EN
— 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 KEEAEEE, o 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 H B ROt b — AN @I, SRR3R IMsps,
SCHFE Buffer AN Buffer #irth, wTRASCRES % . 0 oM L (RIS Pyt 1 H
® DACS5~8, > DAC {UCHF 1 % Wi, RFFE 2 15Msps, U SCFFAT BUFFER 1)
R
— A EPERE PGA, SRR 3 BRI B b A
— T A EE A COMP
o EEMET RED
— 1ANXSPI B2, SCRE 1/2/4/8 Migs 5ifE rIic &, v T4M" SRAM. PSRAM Al 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
BB B INE R FMAC, 30 FIR. IR J8J
2 NRIE DMA #h88, Mm%k 8 81E, BEREMNER B M E R TR
RTC SEiFIt S, SIFESETER, MAHEM, RPERE, STRASNTN PR
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, faf=hiHsfE 5.56ns, fANMEM 218 4 MSLHE, SN EE A SRR
B LA . PWM A= R ik b A 0 H
® GTIM8~10, Hi= % HilkELE bns, T ER 2 EIL 4 MISLETE, FAEEH SRR
HELH . PWM AR BRI B ke 2 1, OGBS 1 SCRFRFPEIX BAMRT 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 & HET]HI(WWDG). 1x 12bit #5377 [ 14( IWDG)
o ZmEHTR
— SHF SWDITAG 74kt 1
— 37 USB. UART Bootloader
o otk
— Flash fEfifns, ZHP 2 XEE (SMPU)
— XHFERY (WRP) , ZFELRY (RDP) 454 (LO/LL/L2)
— WEEMSE L IE S| %, FF AES/TDES. SHA. SM3. SM4. MD5 5%
— TRNG HFEHHUKAEH. CRC16/32 i85
— SCHFFRARY), FEFPINE NE, A SCRFAMI SRR IE i B 2 R
— SCHRBTR 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 #5#4Y)
— EFT: VDD (#/-4KV, A %) , 110 (+/-2KV, A %)
o HE
— QFN32(5mm x 5mm)
— QFN48(7mm x 7mm)
— UQFN48(7mm x 7mm)
— UQFN48-1(7mm x 7mm)
— LQFP48(7mm x 7mm)
— QFN60(6mm x 6mm)
— LQFP64(10mm x 10mm)
— LQFP80(12mm x 12mm)
— LQFP100(14mm x 14mm)
— LQFP128(14mm x 14mm)
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H %X

. c OO 1
B ettt s et 1
(O e 1 771 OO 8
L I s 9
y S v |- 71 OO 11
2.1 BEBEZREPIAZ oottt ettt ettt a ettt st nen 11
22 TR oottt 11
R T /NG W ST UR ST 12
222 HRATUSRAM ..ottt ettt 13
223 BRI W EEINVIC) oo 13
B T (0 e B (= I OO O OO 13
A B R G oottt 13
2.5 JEEIIETN ettt 14
O 3 < iy =~ 15
2y B~ ¥ v OO 15
2.8 TTGRAR I BT ZE oottt 15
2K T (10 ¥ Y G v 15
210 BLEETFMEBRITIUDMA) oottt et 16
201 SEBFHTEH(RTC) oottt 16
2 B v 23 1 OO 17
2020 FEARTEITER(BTIMIN2) oot 17
2122 GBI BR(GTIMLNT) oot 18
2,123 EFERTER(GTIMSB10) oottt bbb 18
2124 TETEITBRATIML~NE) oottt ettt sttt 19
2125 ARIHFEIEIT BE(LPTIML~2) oottt 19
2126 RGIFIETEIT BE(SYSUCK) coovvviceiees ettt ettt 20
2127 BT THIERTEEWDG) .ottt ettt n et 20
2 S 00 8 2 2 I OO 21
214 HFHEE FIUUR BE(USART) oottt sttt 21
215 ERATAMEIE TN B AL (SPUI2S) oottt 22
216 ZEREATAMEIETT CXSPL) oottt sttt 23
217 BRI B B R IR (FDCAN) (oot 24
218 RIFEIIMFAEREIERIES (FEMOC) oottt sttt 24
219 AT ELRETEIAZTETT (USB_FS) ooeveeeeeseveeeses st es ettt sttt 25
220 VEBEETIEIITERS (FMAC) oottt sttt 26
221 CORDICAEFEZE (CORDIC) .oooiviveceeieeeeeteeeee e ee s en e se s s eneen s 26
222 BN IHE TT(GPIO) oottt 26
223 BT EELIZ(ADC) oo 27
224 BELEEILZE(COMP) .ottt ettt 28
225 BT AEIUFEHL(DAC) ce.eevoeeeeeere ettt ettt 29
226 FTGRFEBEZE T ICEE(PGA) oottt 29
227 HIEBFHZEMEE (VREFBUF) oottt n sttt sttt 30
228 AEIRTCRIRIETT T TOE(CREC) vttt 30
229 BERBEVERI NI GIEE(SAC) ciiiiereeieieeeetee ettt 30
230 HE BT IS (UID) oottt sttt 31
231 AT HLRITAGIIIR I (SWI-DP) oottt st 31
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B B BB S URIEEIR oottt ettt ettt ettt ettt 32
3.1 B R TR T T oottt ettt ettt ettt ettt ettt e At et et et ettt a ettt ettt e e e er ettt e e enaeas 32
31T QFNB2 oottt ettt ettt ettt ettt ettt ettt ee ettt e et et e et en s e eniens 32
30120 QFNAB oottt ettt ettt ettt ettt ettt e et et n et eniens 33
3130 UQFNAS. ..ottt ettt et e et ettt et e e e e e et e et et ee ettt ettt et et e et n et ee et n et eniens 34
314 UQFNAB-L ..ottt ettt et e et ettt et e e e et ee et et ee et et ee et eee e s et e s e e e ee et e ee et ee e s e eneeseneeniees 35
3015 LQFPAB. ...ttt ettt ettt ettt ettt ettt e ettt en et ee et n e 35
318 LQFPBA ..ottt ettt ettt ettt et ettt e ettt en et et n e 38
3017 LQFPBO. ...ttt ettt ettt ettt e e et e et e et e et ettt n et en e n e 39
3018 LQFPLOD ...ttt ettt ettt et et e e e et et et e et et et ettt et en ettt 40
30109 LQFPL28.....eeeeeeeeeeee ettt ettt ettt e ettt ettt en et 41
3.2 G T FH E S oottt ettt ettt ettt ettt ettt ettt ettt er et en et 42
A BRI oottt ettt ettt ettt ettt en et en e n et 59
4.1 I 2T oo ettt ettt ettt et et ettt ettt ettt et et ettt ee e 59
A1 BRI IR R oottt ettt ettt ettt ettt e ettt ettt ettt n et 59
A2 HETEIBEL oottt e ettt ettt ettt ettt ettt e ettt ettt ettt et neeter e 59

A 13 BEFHEZR e ettt ettt ettt ettt ettt 59
O i == =TT O PP OTTOTRTRTTR 59
A1.5 BB ELIE oot e e ettt ettt ettt ettt ettt ettt et ettt ettt ee e 59
A16 A T 2 oottt ettt ettt ettt ettt 61
AT BTTFEIIEE oo oottt ettt ettt et et ettt ettt e et et en ettt ettt ettt er e 62
42 U T B3 R BT TE AL v et e ettt e et e et e et ettt e ettt e et et ettt e e et r et et et en et en e erens 62
43 B B e ettt ettt ettt ettt ettt ettt ettt en et re e 63
e O T 10 == B (=52 TSP O PP RTSTTOTPTRTTR 63
432 I B TR A E oottt ettt 63
433 IR A B R RV oottt 63
A4 B BT R oottt ettt ettt ettt ettt ettt ettt 64
A3, T R E oottt ettt ettt ettt ettt ettt e ettt ettt ettt ettt ettt et en e 65
A.3.6 AT AR P oottt 69
A3 I T AR PE oottt ettt 73
438 MARIIEERETRII B ITIST TA] ..ottt ettt ettt e et e et et e e et es et et et et et s e e et ee et e s et et eeer s 74
B30 PLLAE oottt ettt ettt ettt ettt ettt ettt ettt ettt 74
310 PR L ASH I B TE oottt ettt ettt ettt et et e s ettt et e e et ettt et et et ettt ettt ettt en e 75
A301 DL ASHA R BT oottt ettt ettt ettt e et et et ettt e et e e et et et et et e e e ettt e s e et et e et en e 76
4312 LT RAE(FIBUBTE) oot 76
N T T 1 b I = TP 77
A3 04 NRSTIHEETE .ottt ettt ettt ee e et ee e e et ee e s e eee et e s et e e e reneeean 80
e T T I 1Y B L PP ROTTTPRP 81
B30 B T I oottt ettt ettt ettt ettt ettt ettt ettt ettt 83
e B o 2 2 W OO 83
A3.08  SPHIZSTE IR oottt ettt en et 84

A 319 XS P oo ettt ettt ettt ettt et ettt e e 88
A3.20 0 FEMOCIETE oottt ettt ettt ettt ettt ettt ettt n e 90
321 USB _FSHFME oottt 102
4322 FEHIBE IR L (CAN)EE TIRETE oo 103
4323 1200 BEBUIEAEEADC)HL B oo 103
4324 1207 BUBE A EEDAC) LB oot 107
4325  EEEEBE(COMPYEETE oot 108
4326 AR B TS (PGAYEFTE ..cvooeeeeee et 109
4327  HEBHEGMEEVREFBUR)EFME ..o 110
4328 A AR (TS)EFIE oo 111

o = 2= 2 TP TP T TSP 112
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5.1 QF N3, oottt ettt ettt ettt ettt et ettt ettt ettt ettt et ettt et e et et et e er ettt 112
5.2 QFNZB ...ttt et ettt et et ettt et et e et et e e et e ettt et ettt ettt ettt et e et en et et ee et 113
53 UQFENASIUQFNAS-L......c..ooeeeeeeeeeeeee oot e et e et et ee e eee et e e e e ees e st es s ee s s s eee s e sen e et en e et en e ees s eeeneneenees 114
5.4 LQFPAB ...ttt ettt e e n et st e et en et eenan 115
5.5 LQFPBA ...ttt ettt ettt n et sttt r et n et en et eenan 117
5.6 LLQFPBO ...ttt ettt ettt ettt n et et n et s et n ettt en et eenan 118
5.7 LQFPL00 ...ttt ettt ettt ettt ee et e ettt ettt n et s et n et neen et neen et eenan 119
5.8 LQFPL28 ...ttt ettt n et n et s et n et en et eenan 120
LR A1 5= = TP PTOTTTPP 121
TR AN L= TR E TP 122
7.1 BT B2 I ettt et ettt ettt et et e e et et et ettt ettt et et et et A ettt et et et et et et et et e e e e et et et et et et et eeeanes 122
7.2 A I R L2 = TP 122
SR 7 73 - <P T TR TSRO 124
0 B ettt ettt ettt et et et et ettt ettt et et et et et et et ettt et et et et et et ete e e ettt et et et et eteenenas 126
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RHEZF
2 1oL NB2HAT 3 R T T B oot e et e ettt e et e e e et e et et ettt e et et et e ettt e 9
BB 2oL B I B T T B I oo ettt ettt ettt ettt ettt et e ettt ee e 17
ZZ 3L B THIIE oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt 42
B AL HE R R oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt en et 62
BB A2 T E oottt ettt ettt ettt ettt ettt et ettt et ettt ettt ettt ettt en et 62
BB A3 R I E oottt ettt ettt ettt ettt ettt ettt ettt ettt et ettt et et er e 63
B A B ) T E B oottt ettt ettt ettt ettt ettt ettt ettt ettt n et en et 63
B A5 B I LI B T E G oottt ettt ettt 63
F 4-6 PR AT T LT AR BTV .ottt ettt n s 63
ZE AT T BB IR oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt 65
F 4-8 i TN R KL AE,  HE A A P S TN IZ AT oo 65
e Y W OB O N2 i T <O OO ORI 66
F 4-10 LA HUE R R A B R K EI T EE®D oottt 66
F 4-11 FEHUAIERHUE R R A R K EIETIFE®D oottt 67
BB 02 A L TG oottt ettt ettt ettt ettt ettt ettt ettt e ettt ettt ettt ettt te ettt et ettt eens 67
2B A1 B T I B oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt n et 69
B2 -0 B I T T I B T oottt ettt ettt ettt e ettt 70
2 A-15 HSE 4~32MHZIR T B TEDD oottt ettt ettt ee ettt et en e 71
F 4-16 LSETRIG 22 EFE (FLSET32.TBBKHZ)W) ..ottt ettt sttt 72
BT AT HSI R T B E D@ oo oottt ettt ettt ettt et et ettt et et ee ettt ee e 73
FE A-L8 LSIHR T A MED oottt ettt ettt ettt ettt ettt e et en et en et 73
2 4-19 MRINFEREIRBIMRIEINT T ..ottt e e e et e s e etes e et ee e esen et eses e e es e eees s et eneeesereeeas 74
B A 20 P LA E oottt ettt ettt ettt ettt ettt ee et en et 74
B2 -2 SHRT P LA oottt ettt ettt et ettt e s e et et ettt e e et et et et et et e et et et ee e et e et et enen e 75
B A2 P L A SH T B e o oottt ettt ettt ettt ettt ettt et en et 75
F 4-23 P-FLASHAFEAE %5 75 G ATBE ARTE IR oottt ninees 75
BB 28 D-F L A SH T B T oottt ettt ettt ettt ettt ettt ettt 76
2 4-25 D-FLASHAFAE 28 75 0 B AT BB oottt ettt ettt et et ee et e et ee et e en s eneeneens 76
G A28 ESDAART IR AR +voeeeeeeeeeeee oot e et ee et e e ettt ettt ettt ettt ettt ettt ettt r et en ettt en et 77
B A 2T EMISEENE oottt ettt ettt ettt ettt ettt ee et et en et 77
R 28 B S oottt a a1ttt t ettt ettt ettt ettt ettt eeeens 77
el [z L TR 77
T A-B0 TOURBIAE TTZEW oottt ettt ettt ettt ettt ettt et ettt ettt ettt ettt ettt ettt 78
B A3 T A TE D) oottt ettt ettt ettt ettt ettt ettt et e ettt et et et 79
C A G L AR i 2L BTN 79
BB A-B3 N R S T G I oottt et ettt ettt et et ettt et ettt ettt ettt ettt ettt ettt ettt ettt e eeeens 81
B B4 ATIMLI2IBFPED Lottt ettt et ettt a et e ettt et e ee et et et ettt a et e s et et et e e e e et et et et et et ene e eeeeeas 81
B2 4235 GTIMLI2IBIAISIBITHEETED ..ottt ettt ettt ettt et et ettt a et e e et et et e e et et et et et ee e eeeeeeeens 82
T2 2236 GTIMBIO LOBFTED Lottt ettt ettt et et ettt ea et e e et ettt e e e ee et et et ettt e e et e s et et et e e eeeees et et et ee e eeeeeeeens 82
B BT LPTIMLI2ZEEYED oottt ettt et ettt ettt e e e et et ettt e e ee et et et ettt a et e s et et et e e e et et et et et et e eeeeeeeens 82
F 4-38IWDG et KA /I BUZALIF ] (LS =32 KHZ) oo 83
F 4-39 WWDG i KA /N B AT ] (PCLKL = 120MHZ) ... 83
TR -0 12T THHTEWD oottt et ettt ettt et et ettt et st ettt ettt ettt ettt ettt ettt ettt et et et eeeens 83
ZE A-AL SPUEFPED oottt ettt ettt ettt ettt ettt ettt ettt en et 85
ZE A-A2 I2SHIETED oottt ettt ettt ettt ettt ettt ee ettt er et 87
2 A48 XOPIE SDREE T T IR oottt ettt ettt e et e ettt e et e et et e e st e et e et n et en et 88
e BB XSSP IZE DD RAE T T I oottt ettt ettt ettt ettt e ettt e et et e et en e et e e e st en et 89
E 445 XOPIZE RX D S T T I <ottt ettt ettt e ettt et ee e et e e et et e et e e ee s et en e et er e 89
% 4-46 FbAE R E FISRAM/PSRAM/NORIEZEEVEIT W@ oo 91
% 4-47 AR T FHIFISRAMPSRAMINOR G EEVEIT M@ oottt 92
% 4-48 5 R E FHIIPSRAM/NORIZIEVEIT W@ oottt r et e et s e er e 93
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% 4-49 LT FHIIPSRAM/NORB HEAEIT FEW® oottt ettt ettt s et 94
% 4-50 A AERZE S FINOR/PSRAMIEET M@ oottt ettt ettt ettt ettt s et en et 96
2 4-51 [ AEE FHPSRAMB I FED®@ ettt ettt ettt ettt ettt ettt ee et s et en e et er e 97
2 4-52 [A12 H FHINOR/PSRAMIEEZIT TG oottt s ettt ettt et ee st ettt et ee s et eneeeeseneens 98
2 4-53 [A12 H FHPSRAME I T W@ oottt ettt ettt ettt et et e s et e et et et et es st en et ereens 99
F 4-54 NAND I AETEE JE B ITIT FEAFPED oottt ettt ettt ettt et e et e et s s e ee s s ee et e eseneeens 102
ZZ A58 USBFSIE BN THL oottt ettt ettt ettt ee e et e ee et et e e et e e et es e e et et e e et et ee et et et et eeeteeseees e et es et ee et e eeeneeees 102
BB 458 S B S L T Ao T oottt et e et ettt ettt et et ettt n ettt et e 103
BB AT U B T L oo ettt ettt ettt ettt ettt e ettt 103
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ZZ B-BL DAC LM SP S T oo ettt e ettt ettt ettt ettt ettt e et et et et 107
2 8-B2 DAC LEIMSPSHF T .ottt ettt ettt e et e e ettt e et et et ettt et et e ettt et et ee e 108
BB -8 T B T oottt e ettt ettt ettt ettt e et et e 109
2 4-64 TR AEI 2 RS B AT TR YED oottt ettt ettt 109
2 4-65 T AR 2 RS ZE TR YED oottt ettt ettt 110
FE 486 HLIE B LB IT B EFNED oottt ettt ettt ettt ettt r et 111
B BT T T A B e oo ettt ettt e ettt ettt et e ettt et et 111
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Rl 2-1 FF A BRI Bl oottt e et e ettt et e et et et ettt et et e n ettt eeen e 12
BEL 2-2 B AR oottt ettt ettt ettt ettt ettt e et ettt ettt ettt ettt ettt e ettt e et et et et en e e enaens 13
PEL 31 QFNSB2 G I3 A0 oottt sttt sttt s ettt 32
PE 32 QFNAB T I Z1 I oot ettt sttt ettt s et e et e e st n e n e nans 33
PE BB UQFNABE | HIZI AT .o eeeee ettt sttt sttt s e st ss s s et n s st nann e naesensnens 34
PE BB UQFNAB-LG] BHIZN A c..vevoeeeeveeee e tes sttt s ettt s e st s et n st n et s an e anaesensanans 35
BE] 3-8 LQEPAB T I AN AT vttt ettt e ettt e ettt 35
BE] 3-8 LQEPBA T AN AT oottt ettt ettt ee ettt ettt ettt 38
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] 3-8 LOFPLOO T A3 A1 vt eeee et e et e et e et e et e et e s e et et e e et et et e s et e et e et en et n e 40
BEl 30 LOFPL28 G| I AT A vttt ettt ettt ettt et ettt et s sttt e bt e st et et et et et e st et et e e et e s e st et er e e et et e et et ete e e tere st e tere et 41
] AL B R B 28 oottt ettt ettt ettt ettt ettt ettt ettt et n ettt 59
B -2 B T AL oottt ettt ettt et et et ettt et ettt ettt e et ettt ettt ettt ettt en e 60
e s 2 iy TP TP T SRR OO 61
B dh B T B IR 77 28 1ottt ettt ettt ettt ettt ettt ettt ettt ettt ettt e 62
B A-5 AP i B I B T SE TS TT ] 1ottt ettt e et e et st s et et n et n et et et en e iens 71
B 46 AP B I B TRISE TS TT ] oottt ettt ettt s et e et ee et s s et et n e r et e e en e neeniens 71
B 4-7 A8 R SMHZE A BT BT I R oot e ettt ettt e e e et et et e e e s es et es et et e e e e en et et eneneeneenenns 72
B 4-8 8 FH32.768KH TR FT BT I FH oot ee e e ettt e st et et e e e e s e s e e ee et e e e e e en et et enenenneenenns 73
B 4-9 B NTT HE ST THETE TE S oottt ettt ettt et eee ettt e ettt et e s et e s et s e st e et et n st ee et neeniens 80
BEL 410 ABBIITEIR ..ottt e ettt e e ettt e et ettt et ettt ettt et et ee et e et et 80
B AL U IN R S T A oottt ettt ettt ettt e et et e st et et en et ee e et e et ee et en e e en e 81
B 4-12 PC R AT I TR FLIE W) oottt ettt e et e et et et et ee e es e s et et e e e e e et et et enenee e eeeens 84
B 4-13 SPIBTFE B — MIBEZCHICLIKPHASO .....ovecveeeee ettt ettt eee et st e s et e eeseee e ees et s eseeeeneeseeeeneens 85
B 4-14 SPIBTFE B — MABEZCHICLIKPHASLIO oottt ettt ettt s et e s e e e st eneeseeen e eeeneens 86
B 4-15 SPUFFFE I — FEAEIRW ettt ettt 86
B 4-16 12S PAFE IR 5 B KT TR W 1ottt 87
B 4-17 12S R TN 7 BRI )W <ottt 88
BE] 4-18 XS PIZE SDRAE TR TR I o oottt ettt ettt e e e ee et et et et e e e e es e e et et et e e e e es et esen s e e eeeens 88
A-19 XSPIZE DRI IR TS IR T vttt ettt ettt et e et ettt etee e e ettt ettt et en e e et ee e et ee et es et et et e et eneeeeseeen 89
4-20 XSPILERX D ST T TR T3 oottt ettt ettt ettt ettt et et ettt e s et et ettt es et et et et et e e e e esee et ee e eeaeee 90
4-21 BB AER L E A HISRAM/PSRAM/NOREEHEVETE T ..o 91
4-22 7B AR R E A ISRAM/PSRAM/NOR G HEVETE T oo s 92
K] 4-23 T4 R FIPSRAM/NORIEZIEVET I oottt 93
K 4-24 T35 R FIPSRAM/NOR B HEVETE I oottt 94
] 4-25 A AE S ZE ST FHINOR/PSRAMIEZET T ovoveeeeeeeeeeeeeee ettt e et e et e e et et e e es e e et et et et e ea e eeee et e e eeaeen 95
] 4-26 [ JE S FIPSRAMIB I FF oottt ettt es et s st e et e eee e s e eee e en e e 96
B 4-27 [F) 2 5 FHINORIPSRAMIEZIT JF oottt ettt ettt ettt et et ettt et e s e s et et ettt ee et et et et et e e ea e eeee et et e eeeeen 98
] 4-28 A2 L FHPSRAMB I JF oottt et ettt ettt ettt eee et et et et et ettt et e s et et et e e s e s et et et et e e ee e eeee et ee e eeaeen 99
B 4-29 N AN D B I E T T oo oottt ettt ettt ettt et ettt et et ettt ettt et et et et et et et et eeeneen 100
] 4-30 NANDIE S B EEAVETRTE oottt ee ettt e s een e eneen 101
K] 4-31 NAND% il 28 7538 AR 25 T BT EIE T oot 101
& 4-32 NANDHZ il 28 76 38 FHAEAE A TR TS EEVETTE oottt 102
K] 4-33USBISJF: EHR(E S E TN T IR TAIIE S ooeeieoeeeeeeeeeeeeeeeeee et e et en s en et en e et e eeen s e eneneenns 103
Sy N Doy - = L OO 105
& 4-35 A3 FHADC L FITETE ] ..ottt ettt n et 106
BE 51 QFNSB2EE 2 TS ottt ettt n et 112
B 5-2 QFNSB2EFZEHRAE IR INW oooeeeeeeeeeeseeseeeeteseetnetneneentnntnntnntnsntnsntnsetnees 112
PE 5-3 QFNABETZE TS ottt ettt 113
] 5-4 QFNASEIZE ML TN ..ottt ettt 113
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N32HA473 £ 51 fdzs il 27 5 SR F 32 ARM  Cortex®-MAFP K%, S BKS [ 1% SIS S MDSPIE 4, s LAE
FA240MHz, N 51A512KB % A 7UFlash, 192KB SRAM(f#532KB CCM SRAM) + 4KB Backup SRAM,
£E %4/ 12bit 4.7Msps ADC. 8/M12bit DAC. 41PGA. 741-COMP, ££/USB FS Device. U(S)ART. 12C.
SPI. CAN-FDZ B EHE I, SCHRAXSPIE R E O, SCRFI2SE AL 11, SCRFZ2 AN e i 2% I8 A e i 48
FEAGEN A5 AKThFEER 48, X FFCordicFIFMAC, W B %R AR InE 51 %, L FFAES/TDES. SHA.
SM3. SM4. MD5&%, SCHFTRNGEFEHIE A LSS, W FCRC16/32

N32H473 & %17 il e 5E TAFE T-40CE+105T/A25THIREEJuE, At dE1.8VE3.6V, At ZFIFEHE
Fa v

B 1125 iz AR50 S 2R HE

E3|23 57N
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1-1 N32H473 ZFIHEE]

] [t |
: TPIU :
| SWITAG ]
ICode | |
< N
Flash < = Cortex-M4FP :
ErC _ _ _ DCode ' | Fmax:200MHz 1
- v " sBus | Core|
[ e, « M ]
i NVIC 1
SRAM1 : FPU :
| ]
SRAM2 i Dsp |
b e e o J
N
SRAM3 T DMA
(CCM SRAM) S DMA1
8
FEMC S DMA
% DMA2
XSPI =
X S
P BKP SARM
S <
- CORDIC
>
a A FMAC
P °F
L RCC
< 1
GPIOA/BIC/DIEIFIGIH |
ADC1/2/3/4 >,
DAC5/6 — g <
DACT7/8 —p 3
\
[ sac |a=—> | H
oL
a
a > 2
> ATIM3
.
> IWDG
- RTC
N
T GTIML/2/3/
EXTI 2 PGALI2I3/4 N A/51617
2 I
5% COMP1/2/3/ LPTIM1/2 E 12C1/2/3/4
< 415617 @
> —
SPI4/5/6 BTIM1&2 % USART2/3
o~ GTIM8/9/10 b
< —
UART6/7 DAC3/4 E SPI2/1252
PI3/12
USB2.0FS SPI32s3
CANFD
12
UCDR

(o]
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% 1-1 N32H473 25K JRR B

B REARBRHERAR NSING TECHNOLOGIES INC.

I N32H473KCQ7/8| N32H473 Hggmgggggg N32H473CCL7 | N32H473 |N32H473RCL7/8| N32HA73MCL7/8 | N32H473VCL7/8 | N32HA473QCL7/8
N32H473KEQT/8| CGQ/8 |\ o1 ia7sccute | N32HAT3CELT | REQ7/8 |N32HAT3REL7/8| N32H473MEL7/8 | N32H473VEL7/8 | N32H473QEL7/8
TAEFR 1.8~3.6V/-40~105°C /125°C
J— ARM Cortex-M4F @240MHz, 105°C, 300DMIPS
ARM Cortex-M4F @200MHz, 125°C, 250DMIPS
P-Flash% & (KB) 256 512 512 256 512 256 512 512 256 512 256 512 256 512 256 512
D-Flash# & (KB) No No 512 No No No No No No No No No No No No No
Total | General SRAM | 112 160 160 112 160 112 160 160 112 160 112 160 112 160 112 160
SRAM | CCM SRAM 320
(KB) | Backup SRAM 4
ATIM 3*16bit
7*16bit
GTIM 3*16hit®
BTIM 2*32bit
SR8 LPTIM 2*16bit
SysTick timer 1
WWDG 1*14bit
IWDG 1*12bit
RTC Yes
SPI/12S 412 5/2 6/2 5/2 6/2
12C 4
. USART 2
B UART 4
USB FS Device Yes
FDCAN 2
ey XSPI Yes® Yes
i FEMC No Yes® Yes
GPIO 26 42 37 55 52 66 86 107
WKUP Pins 2 3 3 2 4 4 5 5
9

ke PRYITTES L X Erp b X =R 6 1095 [/ I AR K E
Hii: +86-755-86309900
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DMA 2
Number of channels 16 Channel
12bit ADC 4 4 4 4 4 4 4 4
Number of channels 13Channel 21Channel 20Channel 39Channel 26Channel 38Channel 45Channel 51Channel
12bit DAC 8
Number of channels 8 (4 External/Internal + 4 Internal)
PGA 4
COMP 7
VREFBUF No Yes
B SCRE DES/3DES. AES. SHAI1/SHA224/SHA256. SM3. SM4. MD5. CRC16/CRC32
TRNG Yes
Cordic Yes
FMAC Yes
ALY LERY (RDP/WRP) | fEEINE . XA, Z4R3)
ESE QFN32 QFN48 U%%m‘gl LQFP48 QFN60 LQFP64 LQFP80 LQFP100 LQFP128
T
1. CCM SRAM L HiERIAAIEH SRAM, F/ el LAECE & CCM SRAM
2. TWERE, @WIE 1 XEFEANEERH
3. XSPIYZHF 4 26
4. FMEC X SZ Rl 228 Ao s 258
5. N32H473CGQS8 P #F D-FLASH {i#i F )52 XSP1 %10, 55| PG8-CS, PF1-CLK, PF8-100(DI1), PG12-101(DO), PF4-102(WP), PF5-103(HOLD#)
6. SZHFM 2 4 FDCAN Jy FDCAN1. FDCAN2, H TX Fl RX {55 7] LAZEAE 3 10 s

10
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2 IheEfifr
2.1 bEBR A%

N32H473 R 54 ARM Cortex™-MAFANEE 2, T HRHF s BEALFEH.50 (FPU) « DSPAIFEAT U EFE 4, Hefit
250DMIPSHIfIE S PERE » [RI FE 25 5 Ab R RE /) 5 Cortex-M R A EL 23 AR ThFE, ARAAR 2 T8 F 1
LA, A A2 78 B H RS 5 A ER & e 1 B 5 T AN H 5.

ARM Cortex™-MA4F 327 & & 115 & S AL PLES BA L IO AR R0R

2.2 TP

N32H4A73 R HZ A E IR A NS NAE (Flash) 764 IR AIUSRAM, T BN 28 ik s .

11
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B 2-1 ffifdemii B

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
ATIMZ 0x4003_2400 - 0x4003_27FF
ATIML 0x4003_2000 - 0x4003_23FF
Reserved 0x4003_1000 - 0x4003_1FFF
Reserved 0x4003_0000 - 0x4003_OFFF
Reserved 0x4002_E00 - 0x4002_FFFF
GPIOH 0x4002_DCO0 - 0x4002_DFFF
GPIOG 0x4002_D80O - 0x4002_DBFF
GPIOF 0x4002_D400 - 0x4002_D7FF
GPIOE 0x4002_D000 - 0x4002_D3FF
GPIOD 0x4002_CCO0 - 0x4002_CFFF
GPIOC 0x4002_C800 - 0x4002_CBFF
GPIOB 0x4002_C400 - 0x4002_CTFF
GPIOA 0x4002_C000 - 0x4002_C3FF
ADC4 0x4002_BCOO - 0x4002_BFFF
ADC3 0x4002_B800 - 0x4002_BBFF
ADC2 0x4002_B400 - 0x4002_B7FF
ADC1 0x4002_B00O - 0x4002_B3FF
DACT/8 0x4002_ACO0 - 0x4002_AFFF
DACS/6 0x4002_AB00 - OXSFFF_ABFF
SAC SRAM 512B*2 0x4002_A400 - 0x4002_ATFF
SAC 0X4002_A000 - 0x4002_A3FF
Reserved 0x4002_7000 - 0x4002_OFFF
Reserved 0x4002_5000 - 0x4002_6FFF
SMPU 0x4002_4C00 - 0x4002_4FFF
Reserved 0x4002_4000 - 0x4002_4BFF
BKP_SRAM 0x4002_3000 - 0x4002_3FFF
m Reserved 0x4002_2800 - 0x4002_2FFF
T CORDIC 0x4002_2400 - 0x4002_27FF
< FLASH 0x4002_2000 - 0x4002_23FF
FMAC 0x4002_1C00 - 0x4002_1FFF
OXE010_0000 - OXFFFF_FFFF Reserved CRC 0x4002_1800 - 0x4002_1BFF
Reserved 0x4002_1400 - 0x4002_17FF
RCC 0x4002_1000 - 0x4002_13FF
Vendor Specific 511MB Reserved 0x4002_0C00 - 0x4002_OFFF
OxEOOF_F000 - OXEQOF_FFFF ROM Table Reserved 0x4002_0800 - 0x4002_0BFF
0XE004_2000 - OXEOOF_EFFF External PPB DMA2 0x4002_0400 - 0x4002_07FF
0XE004_1000 - OXE004_1FFF ETM DMAL 0x4002_0000 - 0x4002_03FF
0xE004_0000 - OXE004_OFFF TPIU Private Peripheral - External 768KB
Private Peripheral - Internal 256KB
0XE000_FO00 - OXE003_FFFF Reserved
0XE000_EQ00 - OXE000_EFFF NVIC Reserved 0x4001_4000 - 0x4001_FFFF
0XE000_3000 - OXE000_DFFF Reserved PGA 0x4001_3C00 - 0x4001_4FFF
0xE000_2000 - OXE000_2FFF FPB comp 0x4001_3800 - 0x4001_3BFF
0XE000_1000 - OXE000_1FFF DWT SPI6 0x4001_3400 - 0x4001_37FF
OxE000_0000 - OXE000_OFFF ™ SPI5 0x4001_3000 - 0x4001_33FF
SPI4 0x4001_2C00 - 0x4001_2FFF
0xA000_3000 - OXDFFF_FFFH Reserved Extended register 1GB L:JS:RRT? gjjggfffgg 3::3211’?:;
0xA000_2000 - 0xA000_2FFF FEMC Register o~ UART6 0x4001:2000 - 0x4001:23FF
0xA000_1000 - 0xA000_1FFF, XSPI Register o USARTL 0x4001_1C00 - 0x4001_1FFF
0XA000_0000 - 0xAQ00_OFFF Reserved [N SPIL 0X4001_1800 - 0x4001 1BFF
< GTIM10 0x4001_1400 - 0x4001_17FF
GTIMY 0x4001_1000 - 0x4001_13FF
0x9000_0000 - OXOFFF_FFFF XSPI Bank GTIM8 0x4001_0C00 - 0x4001_OFFF
0xB000_0000 - OX8FFF_FFFF FEMC Bank3 NAND2 AFIO 0x4001_0800 - 0x4001_OBFF
0x7000_0000 - OX7FFF_FFFF FEMC Bank2 NANDL EXTI 0x4001_0400 - 0x4001_07FF
0x6C00_0000 - OX6FFF_FFFF FEMC Bank1 NOR/PSRAM4 Reserved 0x4001_0000 - 0x4001_03FF
0x6800_0000 - OX6BFF_FFFF FEMC Bank1 NOR/PSRAM3
0x6400_0000 - OX67FF_FFFF FEMC Bank1 NOR/PSRAM2
0x6000_0000 - Ox63FF_FFFF FEMC Bank1 NOR/PSRAM1
Extended Device 1GB
0x4400_0000 - OXSFFF_FFFF Reserved Reserved 0x4000_8800 - 0x4000_FFFF
0x42C2_0000 - Ox43FF_FFFF Reserved(bit-band Alias) Reserved 0x4000_8400 - 0x4000_87FF
0x4200_0000 - 0x42C1_FFFF Peripheral Alias(bit-band Alias) DAC3/4 0x4000_8000 - 0x4000_83FF
0x4010_0000 - Ox41FF_FFFF Reserved DAC12 0x4000_7C00 - 0x4000_7FFF
0x4006_1000 - 0x400F_FFFF Reserved(bit-band Region) 12C4 0x4000_7800 - 0x4000_FFFF
0x4000_0000 - 0x4006_OFFF | AHB/APBL/APB2(bit-band Region) 12C3 0x4000_7400 - 0x4000_77FF
LPTIM2] 0x4000_7000 - 0x4000_73FF
LPTIM1 0x4000_6C00 - 0x4000_6FFF
0x2400_0000 - OX3FFF_FFFF Reserved UARTS 0x4000_6800 - 0x4000_6BFF
0x2260_0000 - 0x23FF_FFFF Reserved(bit-band Alias) GTIM7 0x4000_6400 - 0x4000_67FF
0x2200_0000 - 0x225F_FFFF SRAM/CCM Alias(bit-band Alias) Peripheral 0.5GB GTIM6 0x4000_6000 - 0x4000_63FF
0x2003_0000 - 0x21FF_FFFF Reserved GTIMS 0x4000_5C00 - 0x4000_SFFF
0x2002_8000 - 0x2002_FFFF CCM(bit-band Region) CANFD3 0x4000_5800 - 0x4000_5BFF
0x2001_8000 - 0x2002_7FFF SRAM2(bit-band Region) CANFD2 0x4000_5400 - 0x4000_57FF
0x2000_0000 - 0x2001_7FFF SRAM1(bit-band Region) CANFDL 0x4000_5000 - 0x4000_53FF
USB SRAM 5128 0x4000_4C00 - 0x4000_4FFF
- USB Register 0x4000_4800 - 0x4000_4BFF
OXIFFF_EO1A - OXIFFF_FFFF| Reserved SRAM 0.5GB om UCDR 0x4000_4400 - 0x4000_47FF
OxIFFF_E000 - OX1FFF_E019 OptionBytes o BTIM2 0x4000_4000 - 0x4000_43FF
OXIFFF_4000 - OX1FFF_DFFF| Reserved < BTIML 0x4000_3C00 - 0x4000_3FFF
OXLFFF_0000 - OXIFFF_3FFF SystemMemory GTIM4 0x4000_3800 - 0x4000_3BFF
0x1002_3000 - OXIFFE_FFFF Reserved GTIM3 0x4000_3400 - 0x4000_37FF
0x1000_0000 - 0x1002_FFFF Aliased to SRAML/SRAM2/CCM GTIM2 0x4000_3000 - 0x4000_33FF
0x0808_0000 - OXOFFF_FFFF Reserved GTIML 0x4000_2C00 - 0x4000_2FFF
0X0800_0000 - 0x0807_FFFF Main FLASH CODE 0.5GB SPI3/1253 0x4000_2800 - 0x4000_2BFF
0x0008_0000 - OXO7FF_FFFF Aliased to XSPI/FEMC SPI2N1252 0X4000_2400 - 0x4000_27FF
‘Aliased to Flash/SystemMemory/SRAM1/ 1202 0x4000_2000 - 0x4000_23FF
0x0000_0000 - 0x0007_FFFF SRAM2/CCM/XSPI/FEMC 12C1 0x4000_1C00 - 0x4000_1FFF
IWDG 0x4000_1800 - 0x4000_1BFF
UARTS 0x4000_1400 - 0x4000_17FF
USART3 0x4000_1000 - 0x4000_13FF
USART2 0x4000_0C00 - 0x4000_OFFF
RTC 0x4000_0800 - 0x4000_0BFF
WWDG 0x4000_0400 - 0x4000_07FF
PWR 0x4000_0000 - 0x4000_03FF

2.2.1 RARNFERSR
FEERN 256KFI512KF T HR A INAFE (FLASH) , H 1708 7 A, Ui T K /N8Kbyte, SCRFTTHERR
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WFE . P BFL. PR,
YA AR, S E BN S SR (R PUTER) .

YHRA PG, LT N K, FRFS 2 MR e (T HATRED .
2.2.2 RA SRAM

Fr &£k 192KB ) SRAM(f14E 160KB i&E ] SRAM A1 32KB CCM SRAM)F1 4KB Backup SRAM, E
RGN :

160KB i# F§ SRAM, A B,
32KB CCM SRAM, HLERA NidEH SRAM, HAJELE y CCM SRASM, % #f ECC.

4KB BKP SRAM % &, % £§ ECC, 7 VBAT F1 Standby 45 =X~ #4877 3% £ £, HoAth T1E#2 38 Run/Sleep/Stop0)
B T DA IE H AR

2.2.3 BREKEEXHBrEHIZNVIC)

F R

100 A1 Bk WrdiE (A 16 4> Cortex-M4 [FHIBTZD .

16 M gRFE IR eSS (R T 4 frh ik e g

AR AT R 1 S 5 1 e T Ah 3

PR % 15

RG22 IR T2 I

IRE R WG (NVIC) FACBEBAZ 4 1 B AHIE, P RLSTIAR AL IR 1) T A 23 A0 s 285 b Ak 2 6 51
MR T o 0 1] T 1) 8 A TR (98 P A S 4 I

2.3 S ER BT/ R SR (EXT)

A ER P AR SR A 30 AN A W A e (R A DN R, R S N AT DU T M Bk
AN, DLL BTG BRI ECE XOAHT 3 Ml AR, B nl IO Bk HRE S SRS
LR FWAER, DB A A7 8 A NAL S U#RAE, THER K.

24P RS

PRALZ Fhist bR AL ke, A FE N EEE RC IR HSI (8MHz) , N MG 42h LSI (32KHz) , AMiE
HI 4 HSE (AMHz~32MHz) , AMBAKEF 20 LSE (32.768KHz) .

R BPRYE ATk HSI. HSE. PLL. SHRTPLL. ALK I HSI B £ bk BRIA % BN R G 8h, Bl s - a]
PLUEFRANMT A R ThREN HSE I8l G 2 NI BR300, e, RE0K A shih )2
HSI, WiRAERE T R, BT DARR ISR AH B 1 P BT

LA HiEe F TG B AHB (515 L = APB(APB2) AII#E APB(APB1)[X 2k . AHB 1] fi% =i 4 5 f& 240MHz,
APB2 i f =i 2 180MHz, APB1 K =% A 180MHz.
SR B BR R

& 2-2 Wbt
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Legend:
= High- : HSE 250MHz MAX
HSE = High-speed external clock signal | | *(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
| D1a132 TRNG_CLK 1M
HSI
TRNG1IMSEL
HSE ADCIMPRE!
Dﬁ / C! 3 ADC1/2/3/4_CLK 1M
] 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
Hs! 11/214/8 TRACE_CLK
FCLK
PLLHSI SCLKSW
PRES  pLiip PLLOUT HCLK HCLK CPU AHB BUS
RES PLLMULFCT  PRES 200MHz 78] SysTick
SYSCLK AHB |MAX 118 ysTicl
200MA Prescaler ————
z HCLKPRES
0SC_ouT HSE 05C] MAX | U2l-1512 HCLK to SAC
0SC IN 4~32MHz e
- PLLSR(
PLLSEL L PQSPCE;IIET 180MHz MAX PCLK1 to
HSE 11/214/8/16 APBL1 peripherals
GTIM1/2/3/4/5/6/7_CLK
0SC32_0uT = -
| LSEOSC | |SE RT LK If(APB1 Prescaler = 1) x1 BTIML/2_CLK
32.768KH cce else x2
0OSC32_IN - z Lsi LPTIM1/2_CLK
APB2
RTCSEL Prescaler 180MHz MAX PCLK2 to
LSIRC APB2 peripheral
K IWDG_CLK 1721418116 peripherals
If(APB2 Prescaler = 1) x1
else x2
LPTIM1/2_CLK
SYSCLK GTIM8/9/10_CLK
LPTIM_CLK:
(PCLK1)
LPTIM1/2SEL GTIMCLKSEL
HCLK
SYSCLK ATIM1/2/3_CLK
ATIMCLKSEL
12S2/3_CLK USBHSSEL
1252/3_CLKIN [ —* USBHS_240M
HSE USBHS -
12S2/3SEL FLL
USBHS_48M
USBPLLSEL UCDR USBFS_CLK(48M)
SHRTPLL USBPLLPRES
PLL /1/2/3../15 _ JUSBPLL_DIVCLK
USBFSSEL
e
- HSE 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—IYSISCLK USBHS_240M
I HSE MCOPLLSEL FDCANSEL
mco1 [}
— LsI
— LSE
MCO1

2.5 /BB

TER G A, 7] L@ BOOTOS | JIANIZL I 517 bootfit B Kk B AE B ALE I B8 A
B ERTEAEE RS (Main Flash) 53, f345 Main Flash §i bank (0x0800_0000) #1)5 bank (0x0804_0000)

JR 5

B\ RSk 45 (System Memory) J& 3]
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m  NE SRAM JHZ)
JE FINEFLFF (Bootloader) /771 T A SifEfk #e b, W LUEIE USARTL il USB # L% FLASH Memory #4745

2o

LA Ll L B RCC_BOOTREMAP.REMAPSEL[2:0]#E47 473 0 5 Hudil: 25 ik i«
B\ xSPI 4547 remap JE 51

B\ FEMC #MER A7 fifi 2% remap )5 5f)

2.6 fLHTTR

ANHNER Y. VDD VDDA, VREF. VBAT., HAVDD2 % i, FEgh ity 245, Heh 2% {ikd1; VDDA
RSN YR, FEAEAMEALE,; VREFAE AN IS Z YR, DRI E S RFEE . VBATER:
Ht, AR iRt R,

SAN LR X g, i A s FL YR 45 AN R] A P XA

® Vppld: HEVEME N 1.8V~3.6V, FE N MR. KB4 GPIO. HSE. HSI. PLL. POR/PDR. BOR.
PVD. USBPHY ftr,

® Vppal®: HETEMEN 1.8V~3.6V, FTE K ADC, DAC, COMP. PGA. VREFBUF. TS &t
® Vppeki®: HEJEE N 1.8V~3.6V, FE A WKUP 5|f#l. NRST. PC13/14/15. LSE. LSI &ftH.

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

® Vpppeki®: HLE AN 0.9V 8¢ 0.8V, T %4 PWR. Backup SRAM(4KB). RTC. LPTIM. WKUP 5] .
NRST. PC13/14/15. %4 IOM. IWDG #1 RCC_BDCTRL 27 {7 23 1,

2.7 841

PR T I P 7 (POR) I i S 157 (PDR) LB, S 4 HLES G b T T (IR, (1T 2 26 (i 1.8V
T AE: Vool T B2 M (Veorpor) i, BEEET AL ARAS, TSR P4 0 2 7 FEL 4

2.8 7] 4R 2 H IR A 0 2%

WE— A e E R (PVD), & BAVoo/Vooafit 5 A Vevo ELEL 24 Vool & T80 5 T RE Vevo it
By, WA ERR R ] DR B (S B . PVDINRE T Bl FE P A « KT Veorror M Vevo I{H S %
* 4-6.

2.9 R ThFER

N32HA473 SCHFPUFPMIR D FERL A :

B SLEEPHR

FESLEEPHE F, RACPUEIL, BT AL T TARIRA I vl 78 & A v Wi/ =4 i i BECPU
B STOPO#Z

STOPO# 3L T-Cortex -MAFIR FEHEIRIE X, 7ESRAMAIZ- /728 N AN E ML, STOPORE R AJ LLIA B 55
R REVH#E. TESTOPORRZUR, T HE ISR A KR o< ], H1UiPLL. HSI. HSE.

Mafg . A DLE AT A B R EXTINE 5300 5 WSTOPOKE e i, EXTHE 5 0] LA AT 16 MNEXTIE 5
(/O#A=) + PVDH . RTCHEEE. RTCIHEHZE.

B STANDBY#F

FESTANDBY 30T AT A R R AR A RV AR S o A BT AR FL s A s #3485 G P PLL HSIIRCHIR ¥ 23 FTHSE
ARG S B OC ] BEASTANDBY G, K ar A as N B 225, & w45 A B AR R I
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backup SRAMAJIEIREF, 25 sk Bk A TAF .

M. NRST LAMTEENAES . IWDGEAL. WKUPH| JHI_E il . RTCMeEEEXRTCHI W 8h, LPTIMMEE F
o

B VBATHIZ

TEATTEHE, HEE Vop SR, #E a0 VBAT ., £ VBAT BT, K7 NRST. WKUP.
PC13_TAMPER. PC14. PC15 Z4b, KRZH( /0 5| AT & AR S o

MfiE: VDD g

2.10 EEFEHEFI(DMA)

DMA# i 28 s FL 7] BAY5 3] 1~ ML: Flash. Sraml. Sram2. CCM Sram3. FEMC. XSPI. CRC.

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

DMAFE il 4% B CPUFE I LASAT MIE ) H I POE AR #2530 . FCE SEJs, Jo7E CPUT Tl Rl if 4& 4mAicdh .
I, AT LURECPU T Hofth 550145 AT 55 B Y5 44 38K R GiTh#E .

SHE AP ADMA (DMAL. DMA2) £ZiH4%, S ADMAEHI 2L/ B HEIEIE., M EEEHTRS KA
BN AN NAE DT R . SRR #s 5 A [RI DMAETE AL 26 2

FEREI T

B 16 MASZECE Y DMA JEiE: DMAL #1 DMA2 %4 8 MifiH.

W RFNERINAE AR RIS RISMEE R A7 =R

B 5> DMA SIS SCRAREAE KA A R 5 2 AR 4, I e &
|

£ DMA JEE#A % R 5629 (DMA_CHCFGX.PRIOLVL[1:0]47, XM 4 MESEZ) , Al LA
AL E . B R RAA Se R @E ek 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 EEIE AT E M

m RANEER 3 ML FE SR (PRse k. P O A LA RT TS (3 A
FAFHIZAEEBED

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

B A E AR LA (0~65535)
B CCRERRRARR, RAEKERECE, RIWE 1/2/3/4/5/6/7/8 H.IT

211 SERFEFBR(RTC)

RTC2 —IESHE TR THEES, WE O P e, AT s (b7 4 P DR, 30 BAT I e o b 0 ) S04 b T T e
TR R

SEINF IR (RTCO) &2 — ML) BCD &I 28 /1H £ ds

B LR A M

A G PR I Sl s I A

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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P 32 (L aF A S WA MBIy >y by & AL B JLS) B8 CERDJD
PHANBRNT ) 32 A7 5 A7 4 00 55 G R o] Bl L AD

B R R D) RE

SHEN BRI —NEIE RSN PR (50 5L 60HZ) RENS H T et 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 MUEEER 8. IRIER. AR

RCC # /78 {fiflE RTC Hible FLHLFRARISE LA, RTC TEALMTBLA FAR 2421k (4% RUN #E
#. SLEEP 0. STOPO #3{. STANDBY #i:(fl VBAT #x0)

® RTC AL Fhnfa i AT LU MCU M FTA BRI FEARL T M i (SLEEP 58, STOPO #:#1 STANDBY
50

2.12 ERSBMEIIH

N32H473 SCHFm % 3 MmduEn 85 10 MMEAER &, 2 MEAER 28, 2 MEDIFEER 28, LA 14V
SETIERGE . LS DR T ER 4881 1A RGTR T E I 4

NERILEL T S BE N & B A JE A E N S AR D AR € N A5 R T RE -
# 2-1 SERTERINRELLE

SERTEE TR R THIRRE | WaHRK TR/ LLBGEE HAMATH
ik,

ATIM1~3 16437 E 1~655362 [a] 1 = B 4k 4 4
) _EIR
ik,

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

GTIM8~10 1647 MR, 1~655362 [A] FE = A 4 1
A

BTIM1~2 3211 )k 1~65536.2 [a] AT = B AL 0 e

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

2121 FE AR E R ER(BTIM1~2)
FEA I S5 — 32407 [ Bl ki g
FERFEL R
W 32 [N EE N O R .
B 16 (A gmiE T g . (O IRAREATICE Y 1 3 65536 L [A] AT = AE)D
B A FR/DMA SRR
& EHHM
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2.12. 2B FH e 8 (GTIM1~7)

i ER 2 (GTIML/ GTIM2/ GTIM3/ GTIM4/ GTIMS/ GTIM6/ GTIM7) EE T LA R4 SN 53k
ATURE DA A S PR ket 9 AN A R S

F W R

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

WIE TR PWM St fh e, sk iU . 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

WE (GER) middien . A TaEss T ul T g it
BRI HF = A AL

W SCRERER N LR AR S

2.12.3 18 F e i 23 (G TIM8~10)

HWEHER A (GTIM) EEA TR E: XA E AT TR DRGSRk 58 BEAT A 5%
A5 EAIE N g BA TAMM N DIRE . JEXIARIR 4= DhRE. &M T rpLAE)

TR
16 7 H Sh3EE T AAs . (ArsEBlim) Bk RGBSR RO
16 A Al gmAE T ids . (r SR BAT G By 1 31 65536 2 [A] (A 8D
A Y FE B TR
GTIMx % 5 N iliE
4 MERIEGEE, TR : PWM i . frd tess, sk Bt . fan a3k
IANSCRECZ IR A EMANGE S, TR e B0 a5 E T 20 5 ol ik E
W A AR A T /DMA:
CEEsTR s
fiuh R A
LIPNETHEIN
i H L
REE SN
L I AP g e Y R A
& ST GTIMx, il 1 S Hrkhfg

* 6 6 0 o

18

H R ARBAERAR NSING TECHNOLOGIES INC.

Hodik: ZRINT RS L X Eb X = R 6 1095 [ R A K E
il +86-755-86309900 f£H: +86-755-86169100
[4k:  https://www.nsingtech.com [lli%i: 518057



\ Y

 EIREK

N\

www.nsingtech.com

AT A s 2
AN B P R B, LA 4 1 ) i
Wi (IE0) s AT B T ou RN e Jr fr
BRI T AL

B RN SN S I
2124 K ERER(ATIM1~3)

FPAEHER S (ATIMX) EER TR 6 MRAE S AT TG RS S Bkl 58 LA™
MBI . mPUER S RA TAMA L Zh e SRR ZE D RE . 38 T Lz

F RN

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

16 FLATmiE T ids . (O PAREATIC & v 1 5] 65536 Z [A] (AT = AE)D

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

AN A AN A W /DMA:

& THHEM
& il RFEF
L PN E7S
L 4

L 4

o b
EIESERSEIPN
W GEDX R T AR A EL M
& ST ATIMX, @i 1. 2. 3. 4 SZHritkIhag
A I A EAE i
ZANEI 3 A EERAE D, LLSEILE I 5% 0 [R5 B 1
WE (GER) gmigder: e Ess i Ul et i
BRI B F = A B L
W flR AR A I B B T R A
2125 FEE I 28 (LPTIM1~2)

LPTIMA& /R LI BRI 1607 E I 25, BT LAEPTA DIARRE A N (R 71247 LPTIMAT LAFESAT A
I BRI OL T agAT, AR ko tH8es . seAh, LPTIMAT LUK R G0 MR D FERE e i, DLBRAR A Zh
FESCHL N ThEE”

FEREEWT

® 16 fii[n) it

® 3bit M, 8 iR T (1. 2. 4. 8. 16. 32. 64, 128)
® AN BRE
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&  NEBINEPYE: LSE, LSI, HSI, HSE 5% APBL1 4
& HMEREFERYE: GEIE LPTIM Inputl % N FOANEES 85 CTAER TG LP IRy asictT, T Bkibit-Boss v
FD

16 bit B 3% # 7 F4% (LPTIM_ARR)

16 bit tbi 77 /745 (LPTIM_COMP)

S BB R TS

] S R 1 R P N fid

FH -1 98 B 0 1 v G AR 7 DB A

A E Rt (PWM)

AT E 10 He

GmAD A AR

kb B, SRR kR XU GRS AR IESD)
12.6 RGuHT 2 2 B 85 (Systick)
ANE 85 BT SE e RS, AT 2R AE R R KR
HA TR

pZE DB Ra e

[ 3h T n#k oh g

MR O B BE AR — A TR i R 4R
L IR
2.12.7F 1 V) E R 23 (WDG)

V\]E?@J_Elﬂﬁ (IWDG) FIE HET 1M (WWDG) ER 2%, R R FEN R, & 1402 i g3
EH RE, $em T RGH %4 A g I Fa 1) v A 1

MASrETTH (AWDG)

MAZFETIH (IWDG) BB AT AES2KHZ I A RN B (LSIIS #) 3X3), FEFEIEI HAFsMCU-RIER L
I, VIR UEAT . XA LRG0y B R EEAE [T RE T . B n] DUIE R R ok
IR R S S ) R G . IWDGHRGE & 5 255 [ 1IFE LN AR e Z AME Dy S ST i RE IS AT (HIN e
A P R A R A ST e o

2 HL YR 27 25PWR_CTRL2.IWDGRSTENAZ & 1°, IWDGTHE2siAFI0K;, /=4 KRG H A (i E
‘0, IWDGEIHHEATELELD

FEREEWT

WS 12 A7 I A RS

RC k% #s PR UL B SZ (I e, mT DA TAE#E SLEEP. STOPO #il STANDBY #5{

AJ DAVCHC 52 A7 R Dy AE Rk i

bR H AR A F) 0x000 B, RGEAL CUnRENE T E T 1D

HOEIMH (WWDG)

&A1) (WWDG) (1 £ 2 APBLES i 4 22 B L4096 45 I 1), J8 ik i [ 7 11 F) e SR MU AR 7 32 47 2

P.........

® & O K
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S Rk, WWDGEHR TRME, & F T I3 R AT 8 T0 v 7000 132 48 2 4 5 2500 FH R A 25 L
1E 5 B R B A e . 2 WWDGHE I T B3 75 1A B i 1 27 A7 2 E 2 BT ET BlWWDG_CTRL.T647 4% ~0
25, RERGEN.

TERHELTR -
B 14 R STIE T EE AT g A
B WWDG JFHlJE, LR e kAR
& BRI E /N T 0x40
& HIEUEJE ITH AR T DA SRR, ERN A

WM EE P W RR T R 3 0F HLob A AR, T S E A I 0x40 BF & 7 A e R v
(WWDG_CFG.EWINT)

213 12C B&EEO

12C(inter-integrated circuit) s £ /& — Rl {2 N FH B R E5H, & RAPIIRBALL, BIEE B 28 SDAFII 4 i
LESCL, IBILIXHIRLR, P 512CHELFHA 11 230 nT LUBIE 1PC R 28 7% I E 815

1°C £ PSRRI SN A AT 12C B2k, FIHT MCU MIANE 12C BL& IR, 12C F2 DB SEEL 1 12C Bl
bR AR A PRE R, B 2% CRC THEIRLR T BE L SCHF SMBuUS(FR 48 BELEL £k) 1 PMBus (FL RS BELE L),
IEANE SRt E EHLIIRE, EHIITA 12C B4R E I P Tl ¥ 1°C #EORHB S0ff DMA #i5X, o
A R CPU 44t

12C #% O E B ReffIR W

[ — 42 1 B T S B AL D e S RT SEE AL

FIFAT B R 12C B e ad

SCHE T LA 10 AL bR R HE Tk

TERN 1PC A A LAPAER b RIG1E SR 5 S

V£ 12C A LB TR R 12C HBER I L 452 1k R A T g
WFFARE (5 100kHz) . PRLis (5 7 400KHZ) A8 QAR I +(Hxe 1y IMHZ) R
SCRERWT IR, 0 TR i IR R A

A3 P B e i )

S HF DMA KR

ALIEFER) PEC (HROCESRATID A2 BORIR B

Fe2¢ SMBus 2.0 Al PMBus

B R FIFO f3X

214 EHRAZRIUCREE(USART)

W R PR S (USART) R R TR AT MR Az 1, SRR B DIEE. ARG E, B
i+ 5 2 AR i & HEAT S0 T A e o

USART #1050 Rl E, Wi DMA #HTESE(S . USART b 57 22 40 8 285/ (5
LIN #50, F2P . ekl 0 TdlfE . e kAP, IrDA SIR ENDEC IhRg. DU A Thae .

USART F Z4Re U
B RN R
B SRR B
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B OERRRAACE, BEPE AR AT 15Mbit/s
B 7R 8 % 16 f5 i R AE
B 73 8bit 5L 9bit EdE i
B RN T USOR BRI FIFO
B 7 FF 1bit 56 2bit (Z 14
W SRR AR ORI AT SR B A
B CCFREECRALEE RTS. CTS
B 78 DMA Ik
B CREEAAEREG: WRMHEAUTES, HENFRERA S, AT A PR 2R AR B R AR R e i
B CEREDAER, VR P AR A A O [R) A R AT A
B CCRRERE RN, 7S 1S07816-3 Frifk
B CRERATAAMM (rDASIR) Zmfith 5@y, FRALIEWR S{RThFEM Mz 1T
B HEFLIN B
B CCRFR AP R TR Wi IR MR KIRENR
B S EZHWNER:. KEBIET AN CTS iy KIESER . HdE S, BuolEri . SN .
RO LIN AW A ioRs il . DA S 22 2% b DX GE A Hh ) Mt 7 b a6 M HH s 5% A 1
A -
BB USART1 | USART2 | USART3 | USART4 | UARTS UART6 | UART7 | UARTS
SR Y Y Y Y Y Y Y Y
eSS Y Y Y Y Y Y Y Y
LIN Y Y Y Y Y Y Y Y
EEZ N Y Y Y Y N N N N
BRI (WD Y Y Y Y Y Y Y Y
FRERRE Y Y Y Y N N N N
I'DA 2T 4ME Y Y Y Y Y Y Y Y
DMA B = Y Y Y Y Y Y Y Y
A AR Y Y Y Y Y Y Y Y

Y = SCRRZIEL N = AR

2.15 BTAMNEEEO/NEEHEL (SPI/I12S)

SPISC VR Fr SANE B LI T AP sRAT 5 aUIE S . SPIM] ARG E R A 2 B, IF 4k
B SR ALEE I B (SCK) . I T2 A0 HE, B — XA s e L B T[R4, 183

fE{FCRCR B

12S & —Fh [R5 HR AT 82 @ M B S REDURh B AAn e, ELFE CHRIH 12S FrifE, MSB Fi1 LSB X 55 AnifE,
DL PCM bR, BAEEM TR, ATCLTAEE MM 2 FE R S erE N F &N, et o4
YN & R

SPI £ L EEDIREU T
B XTI T R
B EEAAL MR R

B S7FF 8bit 5 16bit EdE ks =X
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KO AL 7] G P2

P A B e A

FSF ol e e R Ak o7 T P
FIEFEWCSC A CRC 75 AR5
S FEDMAfE S TR

W BUKIEFIFO 87711

12S F: F ) EZ DRl R -

R R4 T A R

W SRR A e

W 4R AARE T LA R KR 12S bRvfE. MSB X FEAR#E. LSB X FEARdER PCM frifE
B EHCRAEAE AL E, YOI 8KHz #| 192KHZz

W FRASE B AT E

B HdE TR MSB

B SCEDMALRIIRE

W SRR R T

2.16 ZLHBITHEED (XSPI)

XSPI2 FH T B DU\ B SPIAMRBAR I 45 1 o ) AR [R]H AN P A7 B 2Rt =R LA

SCRFIAEAE G, HIXSPIRTAF A AT T B0 NAFMRSTRES:  AER N7 WU s il g ik 2316, R4t
R HAL N A A Gk A

FERAELR

A fic B 1/2/14/807

B 7 #Single SPI/Normal SPI. DUAL SPI. QUAD SPI. Dual-QUAD. OCTAL SPIfE =
B 7 #FMotorola SPI:

€ Standard/Dual/Quad/Octal SPI

% #; SDR #1 DDR iz

IO e, B AR S RFDDR A% £

SCRER B E K

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

SOV 8/16/32 A HdE Vil

+ F116Word TX FIFOF116Word RX FIFO

SCHRFDMA

XIPHEASCRFSPIRE, SCHFH{TNOR FLASH

& SCRRESLH

& SCRPEUER T
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SCEEXSPISNEHATACHS B Bh a5, BIXSPIAMSARIS 28 S AEAit, AT A I 2B 35 S0 [ B 5 o W S
CPUBAT, LM AMEAFAE VT R, R a4 I B 2R BE, ARG NVRIX, FHPA
B!

% HH4FNAND FLASHFIPSRAM

XSPUHAMTAFAEIEAT IR S Vi ), M MoexSPIVIMGIL )G, SAMT AR AN 76k 2 8] B s AN A7 i AN
AN 2 A TR B X XSPIUMAIAMNEC &, B B E A7 77 0 GBI SRAMSAE) 4T 525 447
fik

U S FF2A 0 Ah F st 4], MBS Rr N ik N, MU R BT 2 A A ik b H i
10, MM FES AT & FA At A\

SR EfhETIRE

217 BHRBRFR WA RER 2 RE M (FDCAN)

N32H473#2t2/-FDCAN, £741S0O 11898-1:201545#, Z#FCAN 2.0A/B5CAN FDMYL, FAIEISObRHE
tiBosch i

Fif FDCAN Fitt 2 —AE E RAM X5, A THol Bk iEss . #2UR FIFO. #RURgem X . RIEZE X
KIEFEM FIFO. WE RAM i F MCU N#8 SRAM H, gt vllic B, &R 20Ad 4480 7 (32bit) -

FEFFEW T

£54r 1S0O 11898-1:2015 A1 1SO 11898-4 Ak
SCF CAN FD, % 64 1%

X HF CAN fiiz H &l

Y HE AUTOSAR #rife

S FF SAE J1939 Hrifk

G5 M HOL IR A T AE

PN TTIC e FIFO

PRI R SR 0 BN B R S SRR

% 64 L B IX

% 32 ML HRIEZ X

Al HC B A% FIFO B BA%1

AIHC B AR IE AT FIFO

SCREAIBCE S RAM, 15 FDCAN 45| 2§ 3L 52
BTN v e

A B R AR e

PN Bldg: CAN N AZ I A APB S5 42 i 4l
SCRFR R

2.18 RIGEHISNTAAEERIZE (FEMC)

RGN AT i 4 (FEMC) RIRUS R 5B A7l as, RIARSE N 5 22, 5 (E b AT AN R SR R R R
ARG YR, BERSLE A ISR O IE OL R RN & 2 MR SRR I S A2l A . T (AR A

i

AL EFEMCHE M A H A bE . BURAEHIE S, FEMCHBE —ANE— 1 Fr ik (S5 RIX A F M
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FERHEA T

B SCERPANTRAR gt
SRAM

PSRAM

ROM

NOR Flash

NAND Flash (SLC)

LCD (8080/6800)
SCRFFIAS NAND [AA7ER, fififF 1bit-ECC nlAGill 2k 8K 7715 %
KRR FE B 2 (Burst) ViR, 41 NOR [N/7H1 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 sl oyiE 4] 16 A1 8 Az, SLHLASMA
16 1780 8 A7l s F (A5 4 32 AL AHB Ui FITEK, P BIESLN 16 £707 8 £2f, XA 16 78k
8 a7 )

B PSRAM Fil SRAM #1437 57 5 fi GE A 7715 i 4

2.19 BHETRKEEREED (USB_FS)

T H R AT M2 AT A 4 1 (USB_FS_Device) & — AN & USB2.0 4 MM AN . ‘BaL & T YIE 21
USB PHY, RN&EZEHSMAIPHY . USB_FS_Device X FFUSB2.0WM N 5 X HIiEHAE . HLEfEH. M
TS E P AL DU R L 2R

TR

B 54 USB2.0 4id s 4% ik

B RZ SR 8 AN AALE Y USB i

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

ML

Sl

EEZEE

ity s 5] i SR LR L

CRC(EH TUARALIE) L B, R AN (NRZI) /e A 57 3 78
SCHF USB HEEC/K A # 4

T B e o e A=

L R JNR BE R JNR 2
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2.20 JEBHHEFEMER (FMAC)

TEPASHCAIE BT RETEARZE, Ul B LA SO2R, s At
FEA# A TR B ICRIATR G IZRICS R A A 22 X, DA SeEL A PR B (FIRD
JEPAATC IR PSR (R YR s F BT DB I -

TR AR A G T EE BT K IUEBERAE, MR BUE BLA AT AR S5 . AEVF 210U, HEAFSEEL
FALE, ERT DO PRIESE T S A E AT AN R OSBRI 18] 4F: 55 PO AL R T

F W R

16 x 16 fir3feika%

24 + 2 PL RN, A IVERRIL T e
16 A7 78 R N Ry H B

256 x 16 D7 H#E Lz 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
JEPERThEE:  FIR. IIR (EH#EER D
RERH: BB B Mt

S HF DMA 35 34

www.nsingtech.com

2.21 CORDICAt# 4 (CORDIC)

CORDICHEf i SLA D E i B (RELR = MR E0 PATREMRINE . 5 T rplEsl. &, (F5 4
FIVE 2 JLAt AT 0 3 RO R MO 5

T BRI

WSRO

W SCRER AR R L AR R R G

B BRI, AR EUR A S R S M RS RPIRE, BRI TR, PRt ER T
FESE BN s E AR 2 A s 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 i R B2 5 .

IEACKE BT A o

222 EREMABHEDGPIO)

B Z 5 107 4 GPIO, L4543 8 #H (GPIOA/GPIOB/GPIOC/GPIOD/GPIOE/GPIOF/GPIOG/GPIOH) .
GPIO ity I A H A B 2 AN IR 51, P AT DARE 75 5K RIGHECE . 55 GPIO 51 AR AT LAAL ST Fic B R4
W ER BT « BN G328, EReNRD 88 AN ThRE . B TR ThRE S AL, HAh) GPIO
S| A K ERE I RE
GPIO ¥ I E A LN RFE

B & GPIO Gy U A] AR5 I HC B A DA AR
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PN

LIPANEREDA

VNS EA

ALl Th e

DAL (TS s B N AT S

e, BN ATEE

ST ThRE, BRI ACE

THREMIIRE, L THRiRcE

W ST R E B FR T RE
W A 10 STRFANER
WA 10 SCRMRIIFERE A, BT e R AT E

*
*

16 /> EXTI A B F STOPO #isXmafig, Fif 10 v & HN EXTI
PAO/PA2/PC5/PC13/PE6 7] | T STANDBY #5i X n fift

R EMUR 10 B HIRE
W SCEF GPIO BUENLE, BUE jF R AEEE RALFHER

BEANON AT AT R A, (HAA AU 3207 75 i /O 1 3 478 (AN FRVFL6AL B8 AL U7 1)) o
TES T — A0 AR .

2.23

BB 5 ¥ 28(ADC)

12 {7 ADC & fff FIZ 8T (1) iRl A e e 2% . oA P04~ ADC, (ADC1/ADC2, ADC3/ADC4) #in] LAZH
A ADC; ADC1/ADC2/ADC3 w] LA4H % 3ADC. %4~ ADC £ 19 NMEH@EE, &/ MEEr AD ik
WIEF AR B, L. A6, AW FHAT. ADC BB (EXFIAXF) 18 16 A5l Zir o
W AT DOl I AEALE T 1/2/3 R N R & B EH o MR ERME N, B ADC i NP ok

B K 80MHz.
ADC T ZRFERR U
W CEF 4N ADC, R, EAHIA
¢ ADCL R 16 MAMBIEIE, 3NN, Hr 2 AN iE nf L 03] PGAL it
€ ADC2 3(HF 18 MMEREIE, 1 ANAHEE, o 2 ASFhEEE o) DUE B IE R3] PGA2 Hirth;
& ADC3 HF 19 M ERimiE, Hrbh 2 NS IE Al AR R R PGAS Hi
€ ADCA4 3CHF 19 M EmiE, Horh 2 ANAMEEIE AT DO RS PGAS it ;
W SRR 1247. 1047, 8 . 6 hirHEER
& 12bit 7} PN s R AR AR 4.7TMSPS
€ 10bit 7} #r# N s R A E % 6MSPS
& 8bit SR T R ECKAFEZ 7.2MSPS
& 6bit 7R T R EKRAE S OMSPS
W ADC 4IRS TARRTBIE SR B Y5 il e 5
¢ (AL E AHB_CLK 1EA TAERBHR, f5m nl £ 240MHz
&  FCE PLL /EARAERT B, dRmml 2] 80MHz, SCRF/r4 1,2,3,4,6,8,10,12
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& WTCE AHB_CLK 1EJyRFEI B, fmn] 2 80MHz, SCR¢4r40 1,2,3,4,6,8,10,12,16,32
& PR T AR ThRE, SR A E R IMHzZ
SCRFACKAE, 4% 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
B R ERE
W R — S R
m EBE T
& EI AR A B R N 4
& HEIARERTCE M AN AR S (GPIO F N F A a8 I A5 FE ) SR JE Sl R 45 R N B e
B RFE
& TETTRIRREEEL R x2, x4, x8, x16, X32, X64, X128, X256
& HUELAL0-8 W E
& 16 AR Ss R AE AR
C € R I GEE
& SORRIE AR AM
®  CHHmBAME
B % ADC
€ XUADC #{: ADC1 f1 ADC2 #41#. ADC3 fll ADC4 H&
& = ADC#: ADC1. ADC2. ADC3 4l &
B ADC (W LAEHEAE 1.8V 3 3.6V Z[H]
B ADC SCRFFH I HLEAE Veer M Veers Z ]

2.24 HEHIHEZZ(COMP)

COMP 5 F LLAZ PN AL L IR A R0y, AR HE LB SRt i MR o 2 “INP™ g N\ S R 7
TOINM 4N B FU I, R At D o, S INP i A s H AT <IN A\ iy FE S N, B A
NAKHT

LS R BT RE R

B 7GR R

B NE A 64 JgmARE R LB L S 2% VREFL, VREF2, VREF3
W SCRRUERA R, JEMREAN
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AR AT B K

SCHF 8 AN AT AR IR 45 2%

ECBL S R ATt 3 1/0 o 1 el e I 4%, T3k $F. OCREF_CLR H. RIZEZH{F, A bl
%y NJEIE AT 3 1/0 B . VREF1. VREF2. VREF3 . i) 12bit DAC Fl A ¥ PGA ()i i ¥
A AR, AESUE TS DL T RRE R A A R

XFFHERE (Blanking) , WL E =L Blanking FIHERIE

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 AP TR SRR

2.25 FFEHFEE(DAC)

DACRE FIE S 2s, FERB M, BIEH L . DACEHE A him1267 Fifiiz, LEDMAILJAE.
Y DACHL & N 12bithk i, DACKE il LA X 5585 4 6555 2MDACHED & N8bith Ui, DACKUE 1] LA %)
%o TDACHSA — ML as, AL T, [EXDACH AT, BADACEER] DAt 47
¥, AL/ DAC (DAC1&DAC2, DAC3&DAC4, DAC5&DAC6, DACT&DACS ) Al LALH B —4H) [7]
I EAT #E B IE . VREF+E I 5] % AME NDACE % i)k, i DACHIHEHEdaks S Hm. NEM
VREFBUFH AT UAE NDACIHIZHHIE, HXRBEESHZEMN (VREFBUF) #4)r, 1EZHVREFBUFE T,

MDACH H X PEREE A A&, DACX_OUT 5| m] LAHAEIE F i N4 (GPIO) o mI LA MEHL
J& FH DACH H 22 2% LASRAS e SR 5 H L

FERFEUT

Y FF 84 DAC, > DAC XN —/ ML) DAC e ias

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

B> DAC I3 DMA i, 3R DMA i ek il

DMA XUH 1 ) 58 S v

WEFE I IR SR R

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

iR e i

BN 278 HLUTE S RF Veere M1 B VREFBUF

W SN R e

2.26 TR WK AR(PGA)

PGA W] A (1 [FI AR s BORHS, H T ORI HUE o %8 3EF 42 PGA, FANZ 5 PGAR R 73 A4
HIRPGATF AN . PGA i H AT IEFF PN # 4% F ADCE#E COMP {5 NI IE -

FEEFHI R
BRI
B 7 12-bit DAC 7N PGA B
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B R FE A AR 2R E Y X, 2X, 4X. 8X. 12X. 16X. 24X. 32X f
B ARG E N 2X. 4X. 8X. 16X. 24X. 32X. 48X. 64X 1%
B SZEF ATIML_CC6 Xt PGAL [fifi A\ PIN H sl PGA2 fii A PIN [ H 311, ATIM2_CC6 Xf PGA3

f% N PIN E 214 F PGA4 % X\ PIN [ H 2h )4
| IS VAT

227 HESEZMEE (VREFBUF)

S A NE T HESHE e, 7 H/EADC. 12bit-DAC. COMP N #56bit-DACIK HL[E £ %, i@ VREF+
S| RAEAN A B E S

228 EFILARKH T HIT(CRC)

LR T CRC32 fil CRC16 HITRE, TEM LRI (CRC) T B TARYE [l (1) A= pl 2 1 A5 2T =
CRC iIH &R, fEHAMRN A F, CRC A 3% 56 F B A& 5 s S8 774 (1) IE R ME R 52 224 . ENJIEC
60335-1 $2 it 7 — M IS N A7 SE B (1) 1« CRC THE SR o] UAERE P 1847 I TS B AR IR, SR e S
RN RS RRRFF AT LU, ARG A TETR 2 I N A7 S TR

CRC32 FEHF 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 H AL B

CRC T 5 [H: 1/ AHB Il EH (HCLKD
WH 8 A ey (Rl A7l i 45D
TEHTCARTHE A E W B &

CRC16 F R

CRC16( X6 + X5 + X2 +1)

8 P FE I HE AN 16 Ak H R B RY

CRC 5 [E: 14 AHB BH8iEH# (HCLK)
AT B IOAIUAME, P TC B AR I0 H5HE 1K /N g
Y FF 8bit LRC ReBE A ik

& ERIURUHEAIGE T E

229 FRGEEEMSINE S (SAC)

PR BELVEREAE I 51 88, SRR 22 B B 5025 A ] 5 5 L o PR 8 0 SRV A0 2% 8 S R SR e, AR T 2
LI 5 REAR R IR 4 i N A 3 S P

T AF SCRF RO SRR

> X DES X REE
<% ¥ DES Al 3DES hnfi#a5iz 51
<> TDES 3#F 2KEY 1 3KEY #&=
<% 32 CBC M1 ECB #ix{,

> SCFF AES XFRREE
<% X4 128bit/192bit/ 256bit B 4K
< ¥ CBC. ECB. CTR =

> SR SM4 G R
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<% 3Z¥F CBC. ECB #iz

R SHA Zei 5k

< X H SHAL/SHA224/SHA256
W MD5 ¥ Lk

T HF SM3 4B Bk

X HEBENLEAE K

JF: SACHELE T fFIT #42/E180MHz,  AIHHCLK A% 1 5E#771/180MHz, LA #SAC F bz B 57 7

A\

YV V VY

230 ME—i&&F5]5(UID)

N32HA473 Z 41 7= it P B A [ I ME— & %5 7 41 5, 43 3 99647 JUID(Unique device 1D) 11284 (1]
UCID(Unique Customer ID), XN % 7815 A7 UL NAF A o (N RGBELE IR, ST aS G BAEH
J B RS, FFRIEXME R —ANMCURIE S 88 FEAT 5 0 N A2 ME— 1, B P B R 7 BN 15 46 vl DA S
CPUBSWDHz 3L, ANAr &k .

UIDN96HL, 18 FRAE N TS B E NS, 1E9S AR, Kb — A R 5 A i s BIE A &,
— IR A AR LE A A 28 N I 2 2, 0 m] F T30S 7 22 A DI Re Y B 2512 1 (Secure Bootloader).

UCID 12807, 55 E RECAREG o 5E 3 B E SR A5 ZRAHKE S
231 HBTHELITAGIHR O (SWJI-DP)

WHRARMIISWI-DP#2 [, 254 TITAGHI A AT LRI FE 1, AT DASEEl 83 47 B2k 1l D 80 TAGH: L 11
ER:, JTAGHIITMSHIITCKAE 543 5| 5 SWDIOFISWCLKEL B 51 i, JTMSHEI_E it — MR S S 2 5 T
1EJTAG-DPAISW-DPIa] 1] #z .
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& 3-1 QFN32 3|4 4i

1pPB8-BOOTO

w0 N~ © [Te} <t o™ UH)
n m m m m m <
> o o o o o o
TSN A O T O O A O
_________ 32 31 30 29 28 27 26 25
vDD| i1 24§ _________ PA14
PHO-OSC_IN| i2 QFN32 23{ __|PA3
PH1-0SC_OUT| i3 22{ _|PAL2
PH6-NRST| |4 : i o1 PA11
[ --------- ; 33 R
ivss i poeenneas
PAOf  i5 ; ; 20{ | PA10
PAL| 16 19 A9
PA2| 7 18 |PAs
PA3| 18 17{ __{vop
S, 10 11 12 13 14 15 16
< T} © ~ o < < %)
: £ £ £ 8 3 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

& 3-2 QFN48 3| {431

www.nsingtech.com

PAS|

PAG

PAT}

PC4
PBO [
PB1
PB2

33

VREF+|

VDDA{

PA13

VDD

PA12

PAll

PA10

PA9

PAS

PC6

PB15

PB14

PB13

PB12

PB10
VDD |
PB11
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3.1.3 UQFN48

3-3 UQFN48 5| 51434
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“1PB8-BOOTO

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

PAO

PAL

PA2

PA3

PA4

2 2% 38 8 8
o o o o o o o

34

VREF+|

VDDA{

PA13

VDD

PA12

PAl1l

PA10

PA9

PA8

PC6

PB15

PB14

PB13

PB12

PB10
VDD
PB11
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3.1.4 UQFNA48-1

K| 3-4 UQFN48-1 3| 4310

o
|_
(@)
(@)
ﬂll — o n <t
8 (o)} [ee] N~ [{e} n <t o — — — —
m m m m oM m m O O < <
> o o o o o o o o o fan o
OURERERE T T )
° P P P
________ 48 47 46 45 44 43 43 4T 40 3/ O3 5|
VBAT| i1 36i PA13
PC13{ i2 35{ _1VvDD
PC14-OSC32_IN| i3 34i 1PAL2
UQFN48-1 S
PC15-0SC32_OUT{ i4 33, ... PALL
PHO-OSC_IN| i5 32i 1PA10
PH1-OSC_OUT| i6 ; 31 1PA9
_______ i VSS :
PH6-NRST{ 7 § i H PAS
PAO| 18 29{ IPC6
PC2{ 19 281 IPBI5
PALf 110 27{ |PB14
PA2f 111 26{  |PBI3
PA4f 112 25{ 1PB12
13 14 15 16 17 18 19 20 21 22 23 24
Q P b Pood b y,

PA5
PAG
PAT7
pcal”
PBO
PB1
PB2
VREF+
VDDA
PB10{
VDD
PB11

3.1.5 LQFP48
3-5 LQFP48 5| {43 Afi
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\
45| ] PB8-BOOTO

48| ] vopD
a7 Jvss
a6 |pBo

PC14-05C32_IN[ |3 34[ ] pa12

PC15-0SC32_OUT [_| 4 33[ ] ran1

PH0-0SC_IN[_|5 32[ ] rat0

PH1-0sC_ouT[ |6 31| | Pa9
L] LQFP48 u

PH6-NRST [ |7 30[ ] pas

Pa2[ |10 27( ] PB13
PA3[ |11 26] | PB12
a4 |12 25] ] pB11
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3.1.6 QFNG60
K 3-6 QFN60 5| 44

X
o O 9
I5 o [a)
o) s =
m 0 o 3 o
O I o 0o 0o 0 A 0O 0 o « <« <« < O
> o o o o o o o o o o o a [an o
SUBERE T S R )
o Pl :
........ 5--6' Pp—
PF7{ i1 45 PC8
PF8i “1pc7
PF9 QFNG60 PC6
PF10| “1vDD
PHO-OSC_IN{ "1 PD15
PH1-OSC_OUT PD14
NRST| “1pPD13
PCO} vss 1PD12
PC1 PD11
PC2 PD10
pc3i “1PD9
PALI 1pD8
PA2| “pB15
PA3{ 1pB14
PA4T “1pPB13
L 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 )
Lm LLD L'\ L.E.S.l l.8 l.‘_| l.g L< L&.l l.D E-' II;.I.J) 1:9 Lé-' ﬂ
T £ £ 2 2 22 a 8 @ o o W oW i
> >
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3.1.7 LQFP64

PC14-0SC32_IN [_|
PC15-05C32_OUT [_|
PH0-0SC_IN [_|
PH1-0SC_OUT[_|
PH6-NRST [_|
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=

10

11

12

13

14

15

16

LQFP64

o

'_

(@]

o]

[an]
8U)mob|\<om<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

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

38

vssa [ |27

VREF+ |28

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

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

PHE-NRST [_|
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N
{

[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

LQFP80

68| |pc12

67| |pci1
66| _]Pcio
65| | PALS
64| | PAL4
63| _]ra1s
62| ] voD
61| ] vss

60 | PAL2
s59[ ] PAL1
58| ] PAL0
57[_] A9
s6[ ] pas
55 ] Pco
54[ ] Pcs
53] pc7
52| ] Pce
s51[ ] voD
s50[_]vss
a9[ ] Pp10
48[ ] Ppo
47[ ] Pos
a6 ] rB15
45| | PB14
44 ] P13
43[ ] rB12
a2[ ]rB11
41[ ] vop

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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3.1.9 LQFP100
& 3-9 LQFP100 5| 1431

95| | PB8-BOOTO

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

~N
10| | voD

H
(

75| ] vop
74[ ] vss
73[ ] Pa12
72[ ] Panl
71[ ] Pato
70[ ] P9
69 | Pas
68 ] Pco
PC15-05C32_OUT [ 67| ]rcs
Pro[ |10 ] I
Prio[ |11 ] I

PE2 |
PE3[|
PE4[|
PES [
Pe6 [
VBAT [
rc13[_|

PC14-05C32_IN [_|

© © ~N o u A W N

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

a4 |26
Pas [ |27
PA6 [ |28
PA7 [ |29
pca[ |30
pcs [ |31
PBO [ |32
PB1[ |33
Pe2 [ 34
vssa [ |35
VREF+ [ |36
VDDA [_|37
Pe7 [ |38
reg [ |39
Peo [ 40
P10 [ |41
pE11[ |42
PE12 [ |43
PE13 [ |44
PEL4 [ |45
PE15 [ |46
pB10 [ |47
vss [|48
vDD [_|49
pB11 [ |50
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3.1.10LQFP128
3-10 LQFP128 3| 14y 4

=
o
8
- N —+H O v
OO0 AdnAdmAam Ao o e e
M e m 8 @ R T N 8 5 @ @~ 9@ %999 Fa——— T N 5 5 2 @ =
e 5§ 8838 Y FFZFFT 55233 53=:288858888¢8¢8 3558585
P2 |1 96 | PA13
PEs[ |2 95 ] voD

PE4[ |3 94[ Jvss
PEs[ |4 93| _JPa12
PE6 [ |5 92| JPa1L
vBAT [ [ ]Pa10

pc13[_] S

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 8o ] 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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QFN32
QFN48®

UQFN48
UQFN48-1
LQFP48
QFN60
LQFP64

LQFP80
LQFP100

LQFP128

EHA

KA
I /0 &#®@

Fail-
safe®

3

EIhhe
(BALfE)

AHEHI R e

NN

HxE X

PE2

1/0

Yes

PE2

GTIM2_CH1
SP14_SCK
ATIM3_CH1
USART4_TX
FEMC_A23
EVENTOUT

PE3

1/0

FT

Yes

PE3

GTIM2_CH2
SP14_NSS
ATIM3_CH2
USART4_RX
FEMC_A19
EVENTOUT

PE4

1/0

FT

Yes

PE4

GTIM2_CH3
SP14_NSS
ATIM3_CHIN
FEMC_A20
EVENTOUT

PES

110

FT

Yes

PES5

GTIM5_CH1
GTIM2_CH4
SP14_MISO
ATIM3_CH2N
FEMC_A21
EVENTOUT

PE6

110

FT

Yes

PE6

GTIM5_CH2
SP14_MOSI
ATIM3_CH3N
LPTIM2_IN1
FEMC_A22
EVENTOUT

WKUPO
RTC_TAMP3

VBAT

VBAT

PC13

1/0

FT

Yes

PC13

RTC_OUT1
ATIM1_CHIN
ATIM1_BKIN
ATIM2_CH4N
LPTIM2_ETR
ATIM3_BKIN

EVENTOUT

WKUP2
RTC_TAMP1

PC14-OSC32_IN

110

FT

Yes

PC14

GTIM7_CH3
EVENTOUT

OSC32_IN

PC15-0SC32_0OUT

110

FT

Yes

PC15

GTIM7_CH4
EVENTOUT

0SC32_0uUT

10

PF3

110

FTa

Yes

PF3

ATIM3_CH4
12C3_SCL
XSPI_l01
FEMC_A3

EVENTOUT

ADC3_IN17

11

PF4

1/0

FTa

Yes

PF4

ATIM3_CHIN
COMP1_OUT
12C3_SDA
XSP1_102
GTIM5_CH1
12C3_SCL
FEMC_A4
EVENTOUT

ADC3_INO

12

VSS

VSS
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35202 2|2(38(8|8|  wwen | B||aes| THE
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o|5/8|g|90|913(3| S =
N VDD S| -1 - VDD - -
ATIM3_CH2N
XSPI_103
GTIM5_CH2
I N I I A PF5 I/O|FTa| Yes |  PF5 12C3 SDA ADC3_IN13
FEMC_A5
EVENTOUT
GTIM7_CH1
ATIM3_BKIN
GTIM4_CH2 ADCL INIS
XSPI_102 PGA1_VINP
N PF7 I/O|FTa| Yes |  PF7 SPI5_SCK -
PGA2_VINP
UART?_TX PGA3_VINP
GTIM8_ETR -
FEMC_A1
EVENTOUT
GTIM9_CH1
ATIM3_BKIN2
GTIM4_CH3 ADC2_IN1
-0l -2 - |18 PF8 I/O|FTa| Yes | PF8 XSP1_100 PGAL_VINM
SPI5_MISO COMP1_INP
FEMC_A24
EVENTOUT
GTIM10_CH1
ATIM3_BKIN
GTIM8_CH1
SPI2_SCK
|-1-1-1-13|-|- 10|17 PF9 I/O|FTa| Yes |  PF9 GTIM4_CH4 PAESI?ACZ‘L\}'I\II\TIZ/I
XSPI_l01 -
SPI5_MOSI
FEMC_A25
EVENTOUT
ATIM3_BKIN2 ADC4_INO
GTIM8_CH2 PGAL_VINM
SPI2_SCK PGA2_VINM
-1 -]-14-]-|11]18 PF10 I/0|FTa| Yes | PF10 XSPI_CLK PGAI VINM
FEMC_AO0 PGA4_VINM
EVENTOUT COMP2_INP
12C2_SDA
SPI12_NSS/12S2_WS
ATIM1_CH3N 0SC IN
2|5|5|5|5|5|5|5|12{19] PH0-OSC_IN |I/O|FTa| Yes | PHO USART2_RX ADCLINIO
GTIM5_CH3 -
ATIM3_CHIN
EVENTOUT
12C2_SCL
SPI2_SCK/I2S2_CK 0SC_OUT
USART2_TX ADC2_IN10
3|6|6|6|6|6|6|6|13/20] PH1-OSC_OUT |I/O|FTa| Yes| PH1 GTIMS5. CHA COMP3. INM
ATIM3_CH2N COMP3_INP
EVENTOUT
417(7|7|7|7|7|7|14|21] PH6-NRST  |I/O[RST| Yes | NRST MCO1 NRST
EVENTOUT
LPTIML_INL ADC12 ING
ATIM1_CH1
UART RX COMP7_INM
-|l-1-1-1-18|8|8|15|22 PCO I/0|FTa| Yes |  PCO 1203 SOL COMP3_INM
— PGA3_VINP
USART4_TX COMP3 INP
XSPI_RXDS —
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©l5|3|9(2]°13]3(9]9 -
GTIMI10_CH1
EVENTOUT
LPTIML_OUT
ATIM1_CH2
UARTT_TX ADC12_IN7
sP13 MOST/263 sp | COMPT_INP
|-1-1-1-19|9|9|16]|23 PC1 I/0|FTa| Yes | PC1 — — COMP3_INP
SP12_MOSI/12S2_SD
- = PGA3_VINM
12C3_SDA COMP1_INP
USART4_RX -
GTIM10_CH2
EVENTOUT
SPI2_MISO
12S2_AUX_SD
LPTIML_IN2
ATIM1_CH3
COMP3_OUT
COMP7_OUT ADC12_IN8
-|-1-19]|-|10/10[10(17 |24 PC2 I/0|FTa| Yes | PC2 ATIM3 CH? PGAL VINP
XSP1_105
SPI3_NSS/I2S3_WS
GTIM10_CH3
UAR7_TX
EVENTOUT
SPI2_MOSI/1252_SD
LPTIML_ETR ADC12_IN9
ATIM1_CH4 PGA2_VINP
ATIM1_BKIN2 PGA3_VINP
| -1-1-1]-|11|12|11|18|25 PC3 I/0|FTa| Yes | PC3 XSP1_106 PGA4_VINP
SPI3_SCK/I2S3_CK | COMP5_INP
GTIM10_CH4 PGAL_VINM
UAR7_RX COMP2_INP
EVENTOUT
12C2_SMBA
ATIM3_CH3
-0 - [19]26 PF2 I/O|FTa| Yes |  PF2 XSP1_100 ADC1_IN13
FEMC_A2
EVENTOUT
USART2_CTS
UART6_TX
GTIM1_CH1_ETR ADC12 IN3
GTIM4_CH1
ATIM2_ETR WKUPL
5/8|8|8|8]-|12]12[20|27| PAO-WKUP1 |[I/O|FTa| Yes | PAO - COMP1_INM
COMP1_OUT
— COMP3_INP
ATIM2_BKIN RTC TAMP?
SPI3_MISO -
ATIM3_CH3N
EVENTOUT
USART2_RTS_DE
UART6_RX
GTIM4_CH2 ADC12_IN4
GTIM1_CH2 COMPZL_INP
RTC_REFIN PGAL_VINP
6|9|9|10|9|12|13]13|21|28 PAL I/O|FTa| Yes | PA1L GTIM8_CHIN PGA3_VINP
SP14_MOSI PGA4_VINM
SPI3_MOSI/I2S3 SD | PGA2_VINP
SP16_SCK RTC_REFIN
ATIM3_CH4N
EVENTOUT
44

H R ARBAERAR NSING TECHNOLOGIES INC.

Hodik: ZRINT RS L X Eb X = R 6 1095 [ R A K E
il +86-755-86309900 f£H: +86-755-86169100
Mik:  https://www.nsingtech.com [i§%s: 518057



A
"?' ERRA www.nsingtech.com
% _ AT AT B
= A o | ) £ | Fail- b
3522 |2|8|2|2|8(8| mmwen |B|Eeeo ZOE ‘ ‘
TIZILIE(LIE L5 5 K| O |xH H NN EE X
ettt lctleticrte =
USART2_TX
GTIM4_CH3
GTIM5_CHL1 ADCL_IN5
GTIML_CH3 COMPZ_INM
COMP2_OUT PGAL VINM
GTIM8_CHL_ ETR | PGA2_VINM
PA2 Yes| PA2 XSP1_NSSO PGAZ_ VINP
UART7_TX WKUP3
125_CKIN PGA3_VINM
COMP3_OUT LSCO
SPI6_NSS
EVENTOUT
VSS - VSS - -
VDD - VDD - -
USART2_RX
GTIM4_CH4
GTIM5_CH?2 ADCL_IN2
GTIML_CH4 PGAL VINM
GTIM8_CH?2 PGAL VINP
PA3 Yes| PA3 XSPI_CLK COMP2_INP
UART7_RX PGA2_VINM
1252 MCK COMP5_INP
MCO2
EVENTOUT
SPIL_NSS ADC2_INL7
SPI3_NSS/I2S3 WS | DACL OUT
USART2_CK COMPL_INM
GTIM2_CH?2 COMP2_INM
XSPI_NSS1 COMP3_INM
PA4 Yes | PA4 12C2_SCL COMP4_INM
SPI6_MISO COMP5_INM
GTIM7_CH1 COMP6_INM
LPTIM2_IN2 COMP7_INM
USARTL TX PGA4_VINP
EVENTOUT PGA2_VINP
ADC2_IN13
DAC2_OUT
SPI1_SCK COMPL_INM
GTIML_ CHL ETR | COMP2_INM
ATIM2_CHIN COMP3_INM
XSPI_CLK COMP4_INM
12C2_SDA COMP5_INM
PAS Yes|  PAS SPI16_MOSI COMP6_INM
USARTL_RX COMP7_INM
XSPI_100 PGAL VINP
GTIM7_CH2 PGA2 VINM
EVENTOUT PGA3_VINP
PGAL VINM
PGA3_VINM
SPIL_MISO
ATIM2_BKIN
GTIM9_CH1
GTIM2_CH1 ADC2_INO
ATIML_BKIN DAC3_OUT
PAG Yes | PAG COMPL_OUT COMPL_INM
XSPI_103 PGA3_VINP
UART7 CTS
1252_MCK
XSPI_100
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COMP2_OUT
EVENTOUT
SPIL_MOSI
ATIM2_CHIN
GTIM7_CH1
ATIM1_CHIN SGAL VINP
PA7 Yes | PA7 SE'I\TF}ZO—SS% PGA2_VINP
XSP! 103 COMP6_INM
XoPIIOL DAC4_OUT
o1 COMPL_INP
GTIM9_CH2
EVENTOUT
ATIML_ETR
12C2_SCL
USARTL_TX
XSPI_IO7 ADC2_IN5
XSPI_102 PGA3_VINM
PC4 Yes| PC4 UART7 TX COMP4_INM
123_SCL COMPS5_INP
LPTIM2_OUT
ATIM3_CH3N
EVENTOUT
GTIM8_BKIN
'TJTS'/'X'lelCHR‘;’(\' ADC2_IN11
xSl 153 PGAL_VINM
PC5 Yes| PC5 UART7_RX 'TD%AAi—\\//'INN'\Ff'
COMP4_OUT S
1263 SDA COMP6_INP
GTIM5_ETR WKUP4
EVENTOUT
GTIM2_CH3
ATIM2_CH2N ADC3_IN12
ATIM1_CH2N COMP4_INP
XSPI_IO1 PGA2_VINP
PBO Yes| PBO SPI5_SCK PGA3_VINP
SPI3_MOSI/1253 SD | COMP3_INP
COMP5_OUT PGA2_VINM
USART4 TX ADCL_IN1
EVENTOUT
GTIM2_CH4
ATIM2_CH3N
ATIM1_CH3N ADCL_IN12
Compior | COMPLIN®
PB1 Yes | PBL XSPI_IOO COMP2_INM
UART7_RTS_DE —
SPIE NS COMPZ_INP
USARTA X PGAL_VINP
COMP1_OUT ADC3_IN1
EVENTOUT
RTC_OUT2
LPTIM1_OUT
GTIM4_CH1
. . ATIM3 CHL ADC2_IN12
es| PB2 15C3 SMBA COMP4_INM
P 108 PGA3_VINM
GTIMI_CH4
SPI3_MOSI/I2S3_SD
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b

QFN32
QFN48®

UQFN48
UQFN48-1

LQFP48

QFN60
LQFP64

LQFPS0

LQFP100

LQFP128

EHA

RA)
1/0 4@

Fail-
safe®

3

E ] 3
(Bhr)E)

IEKE M ThRE

NN

HxE X

UART6_TX
SPI1_NSS
GTIM6_ETR
EVENTOUT

19

23

27

27

35

42

VSSA

VSSA

14

19

23

27

27

35

VREF-

VREF-

24

43

VREF+

VREF+

15

20

24

28

28

36

44

VREF+

VREF+

15

21

24

29

29

37

45

VDDA

VDDA

16

46

VSS

VSS

17

47

VDD

nunnunnunonmn

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

1/0

FT

Yes

PF13

ATIM3_CH2
12C4_SMBA
MCO1
FEMC_A7
EVENTOUT

51

PF14

1/0

FT

Yes

PF14

ATIM3_CH3
12C4_SCL
MCO2
FEMC_A8
EVENTOUT

52

PF15

1/0

FT

Yes

PF15

ATIM3_CH4
12C4_SDA
FEMC_A9

EVENTOUT

25

30

38

53

PE7

1/0

FTa

Yes

PE7

ATIML_ETR
UART7_RX
UART6_RX

SPI1_SCK

GTIM4_CH2

GTIM9_CH4
FEMC_D4
EVENTOUT

ADC3_IN4
COMP4_INP
COMP3_INM

26

31

39

54

PES8

110

FTa

Yes

PES8

ATIML_CHIN
GTIM4_CH3
UART7_TX
SPI1_MISO
FEMC_D5
EVENTOUT

ADC34_IN6
COMP4_INM
PGA2_VINP
COMP2_INM

27

32

40

55

PE9

1/0

FTa

Yes

PE9

ATIM1_CH1
GTIM4_CH4
SPI1_MOSI
FEMC_D6
EVENTOUT

ADC3_IN2

28

33

41

56

PE10

1/0

FTa

Yes

PE10

ATIML_CH2N
XSPI_CLK
SPI12_NSS/I2S2_WS
ATIM1_CHIN
GTIM2_CH1
GTIM9_CH1
USART4_TX

ADC34_IN14
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EHA

RA)
1/0 4@

Fail-
safe®

3

E ] 3
(Bhr)E)

IEKE M ThRE

NN

HxE X

FEMC_D7
EVENTOUT

34

42

57

PE11

110

FTa

Yes

PE11

ATIML_CH2
SP14_NSS
XSPI_NSS0
SPI5_NSS
SPI12_SCK/I2S2_CK
USART4_RX
FEMC_DS
EVENTOUT

ADC34_IN15

35

43

58

PE12

1/0

FTa

Yes

PE12

ATIML_CH3N
SP14_SCK
XSP1_100
SPI5_SCK

SPI2_MISO
GTIM7_CH4
FEMC_D9
EVENTOUT

ADC34_IN16

29

36

44

59

PE13

1/0

FTa

Yes

PE13

ATIMI_CH3
SP14_MISO
XSPI_IO1
SPI5_MISO
SP12_MOSI/12S2_SD
FEMC_D10
EVENTOUT

ADC3_IN3

37

45

60

PE14

110

FTa

Yes

PE14

ATIM1_CH4
SP14_MOSI
ATIM1_BKIN2
XSPI_I102
SPI5_MOSI
FEMC_D11
EVENTOUT

ADC4_IN5

30

38

46

61

PE15

1/0

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
XSPI1_NSS0

12S_CKIN

COMP5_OUT
FEMC_D12
EVENTOUT

ADC12_IN14
COMP6_INP
PGA4_VINP
COMP2_INP

48

H R ARBAERAR NSING TECHNOLOGIES INC.

Hodik: ZRINT RS L X Eb X = R 6 1095 [ R A K E
il +86-755-86309900 f£H: +86-755-86169100
Mik:  https://www.nsingtech.com [i§%s: 518057



A
"?' ERRA www.nsingtech.com
% _ AT AT B
NRE = | & |Fail- .
3%(22|2(2/2|8/8|8| mmen |B|E ke LI
AR R | O |xpy| EMLF) Bk Bz X
5/5/Sl52/612(9|3|3 -
SPI2_NSS/1252_WS
12C2_SMBA
USART3_CK COMP3 INM
ATIM1_BKIN —
GTIM4_ETR ADCL_IN1L
- |25|25(25/|26| - |34|43|51 |66 PB12 I/0|FTa| Yes | PB12 = COMP7_INM
UART7_RTS_DE =
NI PGA4_VINP
SPI4_NSS ADC4_IN1
COMP4_OUT -
GTIM9_CH3
EVENTOUT
SPI2_SCKJ/I2S2_CK
USART3_CTS
ATIM1_CHIN ADC3_IN5
UART7_CTS COMP5_INP
- |26|26(26|27|31|35|44|52 |67 PB13 I/0|FTa| Yes | PB13 SP14_SCK PGA3_VINP
ATIMI1_CH2 PGA4_VINP
GTIM10_CH2 COMP4_INM
GTIM9_CH4
EVENTOUT
SPI2_MISO
ATIM1_CH2N ADCA ING
GTIM8_CH1 =
- COMP3_INP
ATIM2_CH2N GA2 NP
- |27]27(27|28|32|36|45|53 |68 PB14 I/O|FTa| Yes | PB14 12S2_AUX_SD -
ADC1_INO
COMP4_OUT =
- COMP7_INP
GTIM9_CH2 COMP3_INM
USART4_CK -
EVENTOUT
SPI2_MOSI/I252_SD
ATIM1_CH3N RTC REFIN
ATIM2_CH3N =
— COMP6_INM
GTIM8_CH2 ADC2_IN15
- |28|28(28|29|33|37|46|54 |69 PB15 I/O|FTa| Yes | PB15 GTIM8_CHIN -
PGA2_VINM
COMP3_OUT —
— COMP4_INP
ATIM2_CH4 "DC4 TN3
UARTS_CTS -
EVENTOUT
SPI3_NSS/12S3_WS
ATIM1_CH3 ADC4_IN12
| -1-|-|-|34]-|47|55|70 PD8 I/O|FTa| Yes | PD8 GTIM10_CH1 PGA4_VINM
FEMC_D13 COMP6_INM
EVENTOUT
SPI3_SCKJ/I2S3_CK
ATIM1_CH3N
GTIM9_CH3 ADC4_IN13
| -1-|-|-|35|-|48|56|71 PD9 I/O|FTa| Yes | PD9 GTIM7_ETR PGA4_VINP
GTIM10_CH2 COMP6_INP
FEMC_D14
EVENTOUT
USART3_CK
ATIM1_CH4 ADC34_IN7
|- 1-|-|-|36| - |49|57|72 PD10 I/0|FTa| Yes | PD10 ATIM3_ETR COMP6_INM
FEMC_D15 COMP5_INM
EVENTOUT
USART3_CTS
GTIM4_ETR ADC34_IN8
-l - - - |37 -] - |58|73 PD11 I/0|FTa| Yes | PD11 12C4_SMBA PGA4_VINP
SPI3_MISO COMP6_INP
USART4 TX
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12C1_SCL
GTIM10_CH3
FEMC_CLE/FEMC_A16
EVENTOUT

59

74

PD12

110

FTa

Yes

PD12

GTIM3_CH1
SPI3_MOSI/I2S3_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

wn

VSS

51

64

79

VDD

VDD

29

29

29

38

52

65

80

PC6

1/0

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

1/0

FT

Yes

PC7

12S3_MCK
ATIM2_CH2
USART4_RX
GTIM2_CH2
COMP5_OUT
12C4_SDA
SPI2_SCK/I2S_CK
USART2_RTS_DE
ATIM2_CH2N
GTIMS_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
-l - - -] - |83 PG1 IIO|FT|Yes| PG1 GTIM7_CH3 -
FEMC_A11
EVENTOUT

ATIM3_CH3N
SPI1_SCK
12C2_SCL

S I I I I I R I 1 PG2 I/O|FT| Yes | PG2 GTIM5_ETR )

FEMC_A12

EVENTOUT

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

ATIM3_BKIN2
12C4_SDA
SPIZ_MOSI
S R I R I I PG4 IIO|FT| Yes | PG4 GTIM6_ETR ’
FEMC_Al4

EVENTOUT

ATIM2_CH3
GTIM2_CH3
USART4_CK
COMP3_OUT
ATIM3_CH3
-|-1-|- |45|40|54|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
-|-|-1-|46|41|55|68|88 PC9 I/0|FTa| Yes | PC9 COMP6_OUT PGA4_VINM
SPI2_MOSI/I252_ SD | COMP4_INP
USART2_RX
ATIM2_CH3N
GTIM8_CH3
FEMC_NOE
EVENTOUT

MCO1
USARTL_CK
ATIM1_CH1
12C3_SCL
30(30(30(30| - |42|56(69|89 PA8 I/O|FTa| Yes | PA8 12C2_SDA ADC3_IN18
1252_MCK
12C2_SMBA
COMP7_OUT
GTIM3_ETR
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HxE X

COMP3_OUT
EVENTOUT

19

31

31

31|31|47

43|15

77

0|90

PA9

110

FTa| Yes

PA9

USARTL_TX
ATIM1_CH2
12C3_SMBA

12C2_SCL
12S3_MCK
COMP5_OUT
GTIM8_BKIN
GTIM1_CH3
SPI2_SCK/I2S2_CK
12C4_SCL
12C1_sCL
EVENTOUT

ADC4_IN18

20|32

32

32(32| -

44

58

71191

PA10

I/O|FT

Yes

PA10

USARTL_RX
ATIM1_CH3
GTIM10_BKIN
12C2_SMBA
SPI2_MISO
COMP6_OUT
GTIM1_CH4
ATIM2_BKIN
12C2_SDA
12S2_AUX_SD
SPI5_MOSI
12C4_SDA
FEMC_NWE
EVENTOUT

PVD_IN

21

33

33

45

59

72192

PA11

1/0

FT

Yes

PAl1l

USARTL_CTS
ATIM1_CH4
USB_FS_DM

SP12_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

93

PA12

110

FT

Yes

PA12

USART1_RTS_DE
ATIM1_ETR
USB_FS_DP
GTIM9_CH1

12S_CKIN
ATIM1_CH2N
COMP2_OUT
GTIM3_CH2
SPI4_MOSI
USART4_RX
COMP6_OUT
SPI2_NSS
EVENTOUT

35] -

47

61

74

94

VSS

VSS

35

35

35

36| -

48

62

75

95

VDD

VDD

23

36

36

36

37|48

49

63

76

96

PA13

1/0

FT

Yes

PA13

JTMS-SWDIO
GTIM9_CHIN
12C4_SCL
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HxE X

12C1_SCL
IR_OUT
USART3_CTS
GTIM3_CHS3
UART6_TX
GTIM8_CH3
EVENTOUT

97

PH2

1/0

FTa

Yes

PH2

USART4_RTS_DE
USARTL_RX
GTIM3_CH4
GTIM9_CH3
EVENTOUT

24

37

37

37

38

49

50

64

77

98

PA14

1/0

FT

Yes

PAl4

JTCK-SWCLK
LPTIML_OUT
12C4_SMBA
12C1_SDA
ATIM2_CH2
ATIML_BKIN
USART2_TX
UART6_RX
GTIM8_CH4
EVENTOUT

25

38

38

38

39

50

51

65

78

99

PA15

1/0

FT

Yes

PA15

JTDI
SPI3_NSS/12S3_WS
GTIM1_CH1_ETR
SPI1_NSS
ATIM2_CH1
12C1_SCL
USART2_RX
UART6_RTS_DE
ATIM1_BKIN
UARTL_TX
USART2_CTS
ATIM2_CHIN
ATIM3_ETR
EVENTOUT

39

39

39

52

66

79

100

PC10

1/0

FT

Yes

PC10

SPI3_SCK/I2S3_CK
UART6_TX
ATIM2_CHIN
XSP1_NSS1
COMP3_OUT
GTIM9_CH4
EVENTOUT

40

40

40

53

67

80

101]

PC11

110

FT

Yes

PC11

UART6_RX
SPI3_MISO
12S3_AUX_SD
ATIM2_CH2N
12C3_SDA
XSPI_CLK
COMP4_OUT
GTIM10_ETR
ATIM3_CH2
EVENTOUT

54

68

81

102

PC12

1/0

FT

Yes

PC12

SPI3_MOSI/12S3_SD
USART3_CK
GTIM4_CH2

ATIM2_CH3N
12C2_SDA
XSPI_100

ATIM2_CH2N
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ATIM3_CH3
EVENTOUT

ATIM3_ETR
SPI1_NSS
A -1--1--]-]- o3 PG5 IIO|FT|Yes| PG5 UART7_CTS -
FEMC_A15
EVENTOUT

ATIM3_BKIN
12C3_SMBA
B R R I I I I A Y PG6 IIO|FT|Yes| PG6 UART7_RTS_DE -
FEMC_INT2
EVENTOUT

USART4_CK
12C3_SCL
-1 -f-|-|-|-]- o5 PG7 IIO|FT|Yes| PG7 UART7_TX -
FEMC_INT3
EVENTOUT

USART4_RTS_DE
12C3_SDA
UART7_RX
-l -f-1-|-]-]- o8 PG8 I/O|FT| Yes| PG8 XSPI. NSS1 -
FEMC_NE3

EVENTOUT

USART4_RX
SPI3_SCK
USARTL TX
GTIM8_CHIN
SP12_MOSI
-] -55| -] -] - 07 PGY I/O|FT| Yes | PG9 GTIMG, Ch2 -
SPI2_MISO
FEMC_NE2/
FEMC_NCE3
EVENTOUT

ATIM2_CH4N
SP14_MISO
SPI3_MOSI
UART6_TX

“l-1-1-|-|-[69]82108 PDO IIO|FT|Yes| PDO XSPI 01 -

ATIM3_CH4
FEMC_D2

EVENTOUT

ATIM2_CH4
ATIM2_BKIN2
SPI2_NSS/I2S2_WS

UART6_RX
-|-]-1]-|51| - [70[83 109 PD1 IIO|FT|Yes| PD1 T -
121_SDA
FEMC_D3
EVENTOUT

== o VSS s -] - VSS - -

Sl -l -- - -] - VDD S| -] - VDD

GTIM2_ETR
ATIM2_BKIN
SPI3_NSS/12S3_WS
XSP1_103
-|-]-]-|52|55|71|84 112 PD2 IIO|FT|Yes| PD2 ATIM2_CH3N -
SPI2_MOSI
ATIM1_CH4
ATIM2_CH4N
ATIM3 CH4
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GTIM5_CH2
EVENTOUT

85

113

PD3

110

FT

Yes

PD3

USART2_CTS
GTIM1_CH1_ETR
XSP1_NSS0
SPI12_SCK/I2S2_CK
FEMC_CLK
EVENTOUT

86

114

PD4

1/0

FT

Yes

PD4

USART2_RTS_DE
GTIM1_CH2
XSPI_104 -
FEMC_NOE
EVENTOUT

87

115

PD5

1/0

FT

Yes

PD5

USART2_TX
XSP1_105
GTIM6_CH1
ATIM1_CH4N
FEMC_NWE
EVENTOUT

88

116

PD6

110

FT

Yes

PD6

USART2_RX
GTIM1_CH4
XSP1_106
SPI3_MOSI/12S3_SD -
GTIM9_ETR
FEMC_NWAIT
EVENTOUT

89

117

PD7

1/0

FT

Yes

PD7

USART2_CK
GTIM1_CH3
XSP1_107
FEMC_NE1/
FEMC_NCE2
EVENTOUT

PG14

110

FT

Yes

PG14

FEMC_A25
USART4_TX
XSPI_100
SP14_NSS
SPI2_MISO -
12C1_SCL
GTIM6_CH3
ATIM2_CH4
EVENTOUT

PG15

110

FT

Yes

PG15

JTDO
USART4_CTS
GTIM6_CH4
12C1_SDA
SPI6_NSS
ATIM2_CH4N
USART1_RX
EVENTOUT
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26

41

41141

40

56

72

90118

PB3

1/0

FT

Yes

PB3

JTDO
SPI3_SCK/I2S3_CK
GTIM1_CH2
SPI1_SCK
GTIM3_ETR
ATIM2_CHIN

USART2_TX -
GTIM2_ETR
USART1_RX
12C2_SDA
USART2_RTS_DE
ATIM2_BKIN
EVENTOUT

27

42

42

42

41

58

57

73

91119

PB4

1/0

FT

Yes

PB4

NJTRST
SPI3_MISO
GTIM2_CH1
SPI1_MISO
12S3_AUX_SD
GTIM9_CHI_ETR
ATIM2_CH2N
USART2_RX
GTIM10_BKIN
12C3_SDA
ATIM2_ETR
LPTIM2_IN1
USART2_TX
EVENTOUT

28

43

43

43

42

58

74

92

120

PB5

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

59

75

93

121]

PB6

110

FT

Yes

PB6

12C1_SCL
GTIM3_CH1
USARTL_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

60

76

94

122

PB7

1/0

FT

Yes

PB7

12C1_SDA
USARTL_RX
GTIM3_CH2
GTIM10_CHIN
ATIM2_BKIN
GTIM2_CH4
12C4 SDA

PVD_IN
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b
#

QFN32
QFN48®

UQFN48

UQFN48-1

LQFP48

QFN60
LQFP64

LQFPS0

LQFP100

LQFP128

EHA

HmO
110

Fail-
safe®

3

E ] 3
(Bhr)E)

IEKE M ThRE

NN HE X

COMP3_OUT
LPTIM_IN2
COMP6_OUT
UART6_CTS
FEMC_NADV
EVENTOUT

31

46|46

46

45

61

77

95

123

PB8-BOOTO

1/0

FT

Yes

PB8

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

59

PH4-BOOTO

1/0

FT

Yes

PH4

GTIM4_CH1
GTIM10_CHIN
USARTL_TX
EVEVTOUT

47|47

47

46

62

78

96

124

PB9

110

FT

Yes

PB9

SPI12_NSS/1252_WS
GTIM3_CH4
GTIM7_CH1

12C1_SDA
GTIM10_CH1
COMP2_OUT
ATIM2_CH3
ATIM1_CH3N
FEMC_NE1/
FEMC_NCE2
EVENTOUT

IR-OUT

97

125

PEO

110

FT

Yes

PEO

GTIM3_ETR
ATIM3_ETR
ATIM3_CH4N
GTIM9_CH1 -
USARTL TX
FEMC_NBLO
EVENTOUT

98

126

PE1

110

FT

Yes

PE1

GTIM10_CH1
ATIM3_CH4
USART1_RX -
FEMC_NBL1
EVENTOUT

47

63

79

99

127

VSS

VSS

48|48

48

48

60

64

80

100

128

VDD

VDD

= #A, O= %, S= kK.

FT: Z&5V; FTa: #ZZ5N, ZHEMSN L.

Fail-safe 757250/ /% WA NS » PO LT T D SAF TN 5 T IEA LS MITT-FEOE I L ik,
HHFEBIRHI IR -

N32H473CGQ8(QFN48 #1) A1 HD-FLASH /& /7 9 EXSPI £ 11, (/] 7/ PG8-CS, PF1-CLK , PF8-100(DI) , PG12-101(DO),

PF4-102(WP), PF5-I03(HOLD#)

USART3. UART5. UART8/#RTS_DE. TXARX {55 i LI 7 (FE1O 4.

FDCANL. FDCAN2 #TX ARX 15 5 i LA 7 F B0 M4
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T e FEHG T S FR bR B HIADCL2_INX, X1~ G AT EAZADCL_INXZEADC2_INX. #47: ADC12_IN9 Z7vix 1~ 5/
i L{EE & AADCL_ING,  #71] LIA B ADC2_IN9 .

JAIRE, FE )T IS B R o IADC34_INX, X 1] 1 a] LUEADC3_INX Z2EADCA_INX .,

FEHFHT T HPAO X W7 L EEF HIGTIML_CHL_ETR, F7v 7 LIAT B 12 )5 AGTIML_TI1 Z(GTIM1_ETR. /A2, PALSXTAY
BB E LGN S HGTIML_CHL_ETR, A4 HEHEX .

FHET 195710, 7 ZEHi RO H /5 R H J e 227 73.6V .
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4 HS4FHE

4.1 R F

FrAERER UL, BT BRI #S AV ss AR 1E .
4.1.1 B/PMHBERKEE

Betahit A< fix /N KAE 23 T i T HAT o

FERFAN RS T FEM P U VOB 235 VAl Bt 0 BB L2 S 2 8, A fEEr g BT
Mt AELEE VP IR b, R NSRBI AR AN G5 » BT B E A8 =5 RS A (P 241£3Y)
(CEIR

4.1.2 BLARIBE

BRAREE R, MR T Ta=25 THIVp=3.3V(1.8V < Vpp < 3.6VHLEJE ). XE¥E A T it5
S ARL AR o

4.1.3 BAIHLR
BRI I AR T B ST ARG
414 HEBHEE
T3 B0 1 R At T a1,
B 4-1 31 AR S

N MCU

30pF —

4.1.5 SFIHBNEE
B _E O\ R B 77 R TR 42
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1.8~3.6V

VBAT

Power Switch
-~

Backup circuit

(32KHz Oscillator,RTC wakeup
circuit,Backup register

|
|
I
10 I
General 1/0 port —@ Levell jogic :
switch circuit . |
Core circuit |
(CPUdigitl |1
Vbb circuit and :
H memeory) |
| |
VDD 12/ Volt | |
vl oltage
regulator || :
nx100nF | :
|
+ 1x4.7uFW E ( |
| |
= Vss1/2/-+/n e - !
VDDA
—
VbDA
: - —@
2
_VEF() Analog
—— i peripherals
— ] (ADCs
VREF + DACs
100nF
] OPAMPs
+2.2uF COMPs)
100nF +1uF VREF
hd I
— Vssa | —

7

1. _ERHHIATUF B 75 A 775 eV b, QFN32 /975 & Voo APinl, QFN48/UQFN48/UQFN48-1 77
LQFP48 /775 #&Vpp #Pin48, QFNG60 /75 #Vop APin60, LQFP64 /775 Vb #Pin64, LQFP80 /75
Vop APin80, LQFP100 475 EVop #Pin100, LQFP128 4775 #Vpp »Pin128.

2. LBNrerfiit] 5 ANRer EFFIFE 7y AU 7 BFLUF H 752052, 2UF H 77
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4-4 FLPH AR T 5

Ipp-VeaT

( ) VBAT

IDD

4.2 X BRHUE fH

INAEZSAF L A B i b <40 fe RBUE(E PR (GR 4-1. R 4-2. R A3)P e i nfl, AIREs SEERTK
JNEIRIR o 3% HL 28 Y RS2 I B KT, JFANEORAE DL SR A T 8 AH I D REPEIRAE o iR . S AT
EREINIEE IS A SR E G

% 4-1 HERE

e iR B/AME BXE X
Vop - Vss A1 3 A4k F A (B B Vopa Rl Vop) @ -0.3 4.0
Vin TESVA W5 E RN B E® Vss-0.3 5.5 \%
TEH BRI LA HBE@ Vss-0.3 Vop +0.3
| AVppx | AR 5| I ) {0 s 22 - 50 .y
| Vssx- Vss| AR 5| [ 2 18] s 22 - 50
VEsp(HaM) ESDi# Ho U H HE (N A3 ) W 4.3.127%5

1. FrA R HIE(Vob, Vooa) FIHL(Vss, Vssa) 5 DA UG &R B ANE R v Bl N Bkl R 48 L.
2. VNN HREKME, Bt %R 4-2.
3. USVEZ S| HEINESV, Voo Rk T2.25V,

% 4-2 HRERE

75 iR BREY HBfr

lvo 2233 Voo/Vooa HLIE 2R 1) A L I (07 L T ) D) 400
lyss 2235 Vst 25 1) 5 FEL IR (U L L) (D@ 400

| AT NOFNF ] 51 A _E P B E FRLUAL 12 mA
© AT NOFNF ] 51 A _E 1 LA -12
NRST5| JHIFIEN B -5/0

||NJ(P|N)(2)(3) N -

AR S IR +/-5

=

JA HTEYR(Vop, Vooa) I (Vss, Vssa) 51 I 006 28 352 B SMEE SR VEVE FEl N O B e R 4 L

2. HViNSVool, B—ANIEFENBER; MVin<Vssi, B— AN RFETENER. hneny SN H 5K E, BERES%ER
4-1,

3. RIAENERS TR W554.3.2371.
4,  RAEBRKHERF, REVoolk KIFER N0.1Vop.
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* 4-3 B

®5 iR $E HAr
Tsto AR R 65~ + 150 °C
T, REEEE, BERTNT 125 °C
KGR, BERRS N8 140 °C

4.3 THe&%A:
43.1 ERI{EEHE
* 4-4 BHTIEXMS

Fia=s ¥ %M B/ME BXE E:<X VA
freLk P30 AHB B4 i 2 - 0 240
B S MHz
o | T APBL2 I B ] 0 180
Vbpa TN 43 A B W5 VooWAH[HE] 1.8 3.6 \V
VBaT sy TR R - 1.8 36 \Y,
RS 7 -40 105 °C
Ta NG
RS 8 -40 125 °C
g S 7 -40 125 °C
T, SEIR VO
ERS 8 -40 140 °C

1. EUUE FAH R F U 9 Voo M Vopa it A, 7E_EFURIIE F A2 EBIIE, Voo MIVopa (8] £ fUVFA300mV (12 51 .

4.3.2 bR R TAE& A
FROA N SHIRHIRR 44501 TRIE IR .

F 4-5 AR R A AR SR

i) 28 % B/ME BAME | AL
Voo EFHEZE 20 00

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

4.3.3  PUHRER LA A PR R B R
FRBA IS HRAARR 4-45) R EHRE FAIVoo i fuE T IR/ 1«

F 4-6 RS ATRT LY S hA U 1

"5 S8 %M s/ ME HRE wAE Bpr
PRS[2:0]=000 (_ET+1%) 2.09 2.18 2.27 \%
R AL PRS[2:0]=000 (T F&3) 2 2.08 2.16 \Y,
v B B ST 4 PRS[2:0]=001 (- FHF) 2.19 2.28 2.37 \%
e (PWRTCTRL i PRS[2:0]=001 (T F&#Y) 2.09 2.18 2.27 \Y/
MSB % 0) PRS[2:0]=010 (_E.7#1%) 2.28 2.38 2.48 \%
PRS[2:0]=010 (T F&Y) 2.19 2.28 2.37 \Y,
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PRS[2:0]=011 (L TH) 2.38 2.48 2.58 \%
PRS[2:0]=011 ('~ F4¥%) 2.28 2.38 2.48 \Y
PRS[2:0]=100 (L THY) 2.47 2.58 2.69 \Y
PRS[2:0]=100 ('~ F4#%) 2.37 2.48 2.59 \Y
PRS[2:0]=101 (_LTH) 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 \Y
PRS[2:0]=111 (' F4¥%) 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 (L TH) 1.8 1.88 1.96 \Y}
PRS[2:0]=001 ('K %) 17 1.78 1.85 \Y
PRS[2:0]=010 (_E7Hi) 1.9 1.98 2.06 \Y
PRS[2:0]=010 ('K %) 18 1.88 1.96 \Y
R R PRS[2:0]=011 (Lﬁf&) 2 2.08 2.16 \Y
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 \Y
MSB 75 1) PRS[2:0]=100 ( F F&HY) 3.05 3.18 3.31 v
PRS[2:0]=101 (LT+#Y) 3.24 3.38 3.52 \Y}
PRS[2:0]=101 (T B&¥Y) 3.15 3.28 3.41 \Y
PRS[2:0]=110 (_EFH) 3.34 3.48 3.62 \Y
PRS[2:0]=110 ('K F%¥Y) 3.24 3.38 3.52 \Y
PRS[2:0]=111 (LT 3.44 3.58 3.72 \Y
PRS[2:0]=111 ('K F%¥Y) 3.34 3.48 3.62 \Y
Vpvphyst) PVD B - - 100 - mvV
Vror }gﬂD ﬁi BITERE - - 1.66/1.58 - \Y
BOR_LVL[2:0]=000(_b-7Hi) - 1.66 - \Y
BOR_LVL[2:0]=000("F F&if) - 1.62 - \
BOR_LVL[2:0]=001(_THE) - 21 - \%
BOR_LVL[2:0]=001(F F&) - 2 - \Y,
Veon BOR J‘:‘EE/‘F =] BOR_LVL[2:0]=010(_EFH) - 2.3 - \Y,
A7 IRE BOR_LVL[2:0]=010( F F##H) - 2.2 - \%
BOR_LVL[2:0]=011(_:THE) - 26 - \Y
BOR_LVL[2:0]=011( F k&%) - 25 - \Y
BOR_LVL[2:0]=100(_L-F+¥%) - 2.9 - \Y,
BOR_LVL[2:0]=100( F F&3%) - 2.8 - \Y
Trstrempo® | B AL IFLLI ] - - 0.8 4 ms

1 WBHRIE, AR PR,
434 HENSEHE
FRAA IS HRAARR 4-45) R EHRE AV ool U R F IR/ 1 -
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® 471 NERSREEL

&5 S *AF B/ME HWRIE BKE L:<¥ VA
VREFINT WEZSREE -40°C< Ta< +105°C 1.164 1.2 1.236 \
B S R
. (1) - - 2
TS_vrefmt HTJ‘, ADC E/‘J;ﬁilﬁ- ]Eﬂ 5.1 17.1 us
ARV N A | VDD =3.3V
AVRerINT TR 40°C< Ta< +105°C -14 - 14 mV

1. B SRR REI TR] 2 @ i S 1 2 IR E IR 3 .
2. WMETHRIE, ANEAFEFINR .
4.3.5 fte E S

HTH M Z M S HR R A Tahr, RESHPR R AR TR PR VOS5 I 53, 7
L E . TAESR . VORI B A . B P AEAA A 2% KA B DA SCHAT ARG 45

R AE RO TI R , TELE 4-4.
AFihas M A AT T W RTEFE I A, R AT — ARG T A .
4351 BAKHFHFE

e A T R4

B A IVOGI R T A, RSN ERAS A b
B A RSMRERAE T OCHPIRES, BRAESRRI UL .

B [RAEAFfE A 1 U7 A B R] 3 282 2] By B8 38 17 1) i R (0~40MHz I 0N 36455 B 1, 40~80MHz 145
5 JE A, 80~120MHzH S92/ 25437 & B, 120~160MHzH 9342543 & B, 160~200MHzH 442545 J& B,
200~240MHzItf 544545 Ja 31) o

B R TUIIRETTE (PR IXASSHL AAE BB PR R e iR ) .

B YFFEANEET: freike = frok/2, froike = frelk/2.

B Vpp=3.63V, FEGIHELET105°C /125°C,

T ABRIE 49 HMSE, RIKIER 4-45) H R T AIVopfh L BLE IR H .

VppEXVss(TG 11 %K) »

R 4-8 BATHEAT I EK BT AE, Bl A EACRS  ERIN A7 s 4T

HAEHO ™
ﬁ% %%ﬁ %'ﬁ: fHCLK Ta=- Ta= Ta= Ta= Ta= ﬁl
40°C 25°C 85°C 105°C 125°C
240MHz 100.12 103.85 114.35 127.03 144.21
200MHz 82.42 85.32 98.10 108.60 124.17
zfgﬁ1gfj] 180MHz 76.10 78.93 91.44 101.76 117.24
’ He
Bt i 150MHz 70.93 73.67 85.92 96.12 111.32
TR 100MHz 49.55 52.01 63.47 73.27 87.73
Iop AR R 50MHz 28.07 30.32 4156 51.15 65.71 N
N m
I 240MHz 31.21 33.86 45.19 54.81 60.33
S 200MHz 26.63 29.14 40.25 49.78 64.26
@, ] 180MHz 24.73 27.23 38.20 47.72 62.13
UKL 150MHz 22.65 25.04 35.90 45238 59.70
100MHz 16.46 18.72 29.16 38.41 52.25
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| | | 50MHz 1013 12.08 22.92 32.15 w21 | |
1. HZEAEWESE, A4,
2. Hfuck>8MHzH} J5 FIPLL.
# 4-9 HEIRBICT 15K LT FE
HAEO
w2 | sm | & | few T T T T
40°C 25°C 85°C 105°C 125°C
240MHz 90.54 93.24 10524 | 115.34 13431
200MHz 74.64 77.41 89.96 100.21 115.77
g%ﬁgﬁ 180MHz | 68.92 7164 | 8401 9419 | 10058
, H
ﬁﬁﬁ%i’; 150MHz 64.78 67.41 79.57 89.68 104.91
100MHz 45.32 47.73 59.37 60.16 83.99
RS 2 50MHz 25.84 28.03 39.24 48.74 63.31
Iop iokEI
e 240MHz 19.26 21.48 32,59 41.85 56.35 mA
200MHz 16.53 18.71 29.72 38.98 53.34
SREBITER [ 180MHz | 15.45 17.61 2859 37.81 52.15
Gt | 150MHz 13.95 16.09 27.00 36.22 50.49
100MHz 10.50 12.59 23.42 32.59 46.83
50MHz 7.05 9.08 19.81 28.85 43.06
1. HZEAAGEERGAE, AEE R,
2. Hfuck>8MHzit j5 FPLL.
4352 {RTFEHEABRERE
MCU4LT R A1 44
B A VOS5 E A TA AR, HEE R NS E P L ——VopEVss(E 1 #K) -
B TEANREAL T SR APIRZS BRAER B o
£ 4-10 (FHURIAHUBE T I B AR B K FLRE T #E )
HAREHO M
e B M4 Ta=- Ta Ta Ta Ta fr
40°C | =25°C | =85°C | =105°C | =125°C
PR T 2478, LSE 4T
FF, RTCHTHF, IWDG %I, 130 | 284 | 1300 | 2184 | 3559
STOPO X F iy Backup SRAM (Fsd
lop . mA
LE VA . u
WA AT LP #50, LSE #17F,
RTC #T7F, IWDG %7, 087 | 167 | 772 | 1324 | 2215
BackupSRAM R
'[;ﬂSE ;Taiu E;i&T{};i'WDG Rl 74 | 187 | 204 44.0 70.2
| STANDBY Hiz i P ki A
DD s
TR O " ~
i LSE #T9F, RTC 9€I7ﬂ,iIWDG3€ 173 18.6 993 44.0 208
B, BackupSRAM {4
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LSE §TJF, RTC %[, IWDG 3¢
F], BackupSRAM A4 173 186 294 44.1 L4
VBAT #3 FHY LSE §TJF, RTC #T7F, IWDG 3¢
lob vBAT R B3 ], Backup SRAM 1 2.6 3.8 10.9 19.8 34.4 uA

1. HEZEANERIE, AR,
2. XFFN32H473CGQ8MLE, AN D-FLASHI#EAThFE, HARD-FLASHI#AIIFES LR 4-24,
3. FETFBRCN IR

R 411 FEHUMEFHUB T A SRR R K AL T AR

HRIEO M
iR S *AF Ta=- Ta Ta Ta Ta e
40°C | =25°C | =85°C | =105°C | =125°C
AT ET8EA, LSE #T
7, RTC 4T, IWDG k4, 1.30 2.84 13.00 21.84 35.59
STOPO %‘:JA:Q‘FEI"J Backup SRAM T%T%
Iop e mA
EigvAzz Y N o -
WERS AT LP 55, LSE #17F,
RTC #T7F, IWDG %4, 0.87 1.67 7.72 13.24 22.15
BackupSRAM frEF
LSE #T7%, RTC #T7F, IWDG %
B, BackupSRAM {4 28 39 163 313 568
Iop F AL R H 7@ F#, BackupSRAM {R¥F uA
LSE §T9F, RTC %[, IWDG 3%
B, BackupSRAM A 26 37 162 314 286
VBAT #i30 T LSE #J 7, RTC #IFF, IWDG 3%
Ibp_vBaT BRI i, Backup SRAM 15 2.6 3.6 12.3 22.4 394 uA

1. GBS RE, AEA IR,
2. XTFN32H473CGQ8AE, AN ED-FLASHIIFRADI#E, BAKD-FLASHRIFRSIHFES LR 4-24.
3. FETFCHUE AR 3

4353 AMEHERERE
£ 4-12 HNEHFEHEE

MR Loy HRUE LA
DMA1 4.47
DMA2 4.12

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

AHB1 HA/MHz
FMAC 6.93
CRC 0.83

AHB2 ATIM1 10.17 HA/MHz
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ATIM2 10.82
ATIM3 10.69
GPIOA 45.33
GPIOB 45.82
GPIOC 46.06
GPIOD 44.89
GPIOE 4541
GPIOF 45.81
GPIOG 44.98
GPIOH 4452

AHB3 ADC1 17.54 LA/MHz
ADC2 14.06
ADC3 14.90
ADC4 14.66
DACS5 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

APBL UARTS8 5.53 HAMEz
GTIM1 9.61
GTIM2 8.85
GTIM3 9.38
GTIM4 11.60
GTIM5 11.47
GTIM6 11.61
GTIM7 11.65
CANFD1 16.92
CANFD2 16.69
USBFS 8.48
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BTIM1 6.56
BTIM2 6.38
SPI2/12S2 6.64
SPI3/12S3 6.48
USART2 6.62
USART3 6.85
RTC 3.26
WWDG 3.70
PWR 4.60
PGA1 3.51
PGA2 3.51
PGA3 3.51
PGA4 3.51
COMP1 3.61
COMP2 3.61
COMP3 3.61
COMP4 3.61
COMP5 3.61
COMP6 3.61
COMP7 3.61
APB2 p— 12 LA/MHz
SPI4 5.28
SPI5 4.77
SPI6 4.82
USART1 6.83
USART4 9.17
UART6 5.51
UART7 5.51
GTIM8 13.50
GTIM9 13.36
GTIM10 13.62

4.3.6 SMERRTEHETRFE

4.3.6.1 HPERETERBPIR (HSE)

TRPE RS ERA N —A R RSNTE BE (Bypasstiz) 4T, MR R BIETTER 4-4

IO SCEe
#® 4-13 mEEANEE I Bl
Gikc) ZH - is =/ME HRUE BAAE A
fse_ext FH P AR B ) - 1 8 50 MHz
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VHsEH OSC_IN ¥\ 51 s s~ fa 0.7Vop - Vb
VHseL OSC_IN ¥\ 51 B s~ fe Vss - 0.3Vop \%
tw(HSE) OSC_IN = i B [ 16 -
tr(HsE) ns
OSC_IN |- F+-3 T B fty b ] ) - - 20
ti(HsE)
DuCymse) | Hixslt - 45 - 55 %
I OSC_IN f A\ Js FLift Vss<VIN<VDD -1 - +1 HA

1 RERE, AREEAP PR,
4.3.6.2 APEARERN YR (LSE)

FRBE RS ER A MCE RSN B (Bypassta) WS, MEGREMME R BRET R 4-4
A

R 414 RSN I BloR

&5 e 21 %AF B®/ME HRIE I BAfr
fLsE ext FH P AR i AR O 8.8 32.768 1000 KHz
OSC32_IN i N\ 51 i v
VLSEH TR 0.7Vpp Vobp \Y
OSC32_IN #i A\ 5| MK H
VLseL R Vss 0.3vDD mV
tw(LsE) - S
(Cl))SC32_IN fef B ARG PR ] 450 -
tw(LsE)
ns
i(ese) 0SC32_IN - FHak F R4 ) 50
A TE] )
ti(LsE)
DuCy(Lsk) mi S L - 30 - 70 %
I OSC32_IN i NI HEIR Vss<VIiN<Vbp - - + pA

1 W8 RIE, AR P,
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VHSEH

90%

10%

VHSEL

Y

UHSEy == = <tfpHsg) '~ ~lwHsE) tW(HSE)
«——THSE—>
fHSE ext 'L
External Clock Source — OSC_IN
s =
4-6 AP I B I R A2 i 5 1A
A
VLSEH A
90%
10%
VISEL — =
t
tr(LSE) > —wtgise) | T IW(LSE) <« = LW(LSE)

-~ T LSE"%

External Clock Source

JuUuL

f LSE_ext

0SC32_IN

A5 P — A A P B T R AR AR B R A R e

e ISR I Bk (HSE) AT LA ] — AN 4~32MHz ) S AP ZE i IRt Cl A #y iR & 7= s o Ao s
HIAE B T N R 1 R SR AN s 1, I SR SRR TSI RIS R . AR, ISR AR AT 6
B A UL AT RE B SE IRV 4 (1 51 B, LU/ 2K NS BN (RS E N 18] o A7 0% S (A IR 4% (1 TRAR 2
O, B, FERESE), THEWAANAA ) 7. (X A2 3]0 A AU IR 2 5 A T3 3% U R o IR B 9R)

% 4-15 HSE 4~32MHzHR 1% 2245 14 0@

/e e 21 %M B/ME HAUE BKE L:<¥ VA
fosc_in P35 A AR - 4 8 32 MHz
Rr &g\l - 380 kQ
. BTN VDD=3.3V, VIN=VSS
i2 HSE IKZ)) Hi7L 30pF 12 1.8 mA
Om P a5 5 =53] 10 mA/V
tsu(Hse)® Ja BES E](BM 1) Voo 72 5E 1 3 5 ms
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1 ERSSIRHE S E O AP VS IR A & R 45

2. HWIHRIE, SEEFFIER.

3. tsumse) B BNIE], 2 MEREREHSETFihI &, B 215 2158 E M8MHZIR 7 X BN [A] o SX ANBUE AR TE —ANhr i 1) i 1R 1
PRA B R, TR Re D8 d A I R A A T AR AR

4-7 {5 FH8MHz ¥ < 1) S 4 [ ]

Resonator with
integrated capacitor
f

i | it lOSC_IN HSE
! |> ’

8MHz 3SR, Gain
Resonstor S control

1. RexrHoft i RGO -
58 FH — A e M B A 8 7 2 IR TR SR e o

IR SR (LSE) W] A —1~32.768KHz ) /P Bo il k& (R =D MBIk a2 . AT By
S SR T MR P AN RSN, B SR AR E VA B ZR . AER A A, I IRE AN
T AL PR AT R Hh S IR a0 5L, LUSE/ Nyt 2R RS B AR E I A] o A3 2R R TR A O PR 2
SRR B, KRS, HEWAHRRET R (X HLIR B AR IR 552 JA T8 Ul i Tl iR
JERE: X TCuMCL, EWRE EIH AT ZI B a5, HPRERT G ZR I R it e a5 . W HCLuACLAH
HFZECs g (R HIE T 5 LICL AIC L Y B T H 245 1 R E -9 24

ﬁﬁ@g‘{:LE Fﬁifﬁ CL=Cu xCp / (CL1+ CLZ) + Cstrayr ﬂﬁhcstray/% §/ifﬂﬁ7@§fﬁPCBﬁ@€PCBﬁ%ﬁ
7.

flhn: dniRERE T — AR AR CL=6pF i i Ik 43 JF H.Csray=2pF, N|CL1=Ci,=8pF.

F 4-16 LSEHR ¥ wiedo 1t (fLse=32.768kHz) W

iy 4 # B/ME HRUE BAME L ¥0A

Rr St EEL BE - - 5 - MQ
IKIRE) - 300

12 LSE 4¢3 H it TR Z) - 750 - nA
L) - 1000
IKIREN - 9

Om EONE R . 12 ] HA/V
= R3] - 27

tsuse)®@ JE I ] Voo /& FaE [ - 2 - S

1. WEZRE PRI, AR Pl

2. tsuwse) R E BT IE], MWK RELSEF IR, B A 15358 5E 032,768 KHZR 37 X BEIS 1] o 1X N A& 7E — PR UER i
PREIRAS ISR, T AT A D] A 3 T A AS [F) T AR K
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K 4-8 11 F132.768KH Ak [t s 7Y 7

MCU

Low-power
Control Amp

IN ouT

1
LT

1
LT

{0

Xtal

- Cu

i}
—

4.3.7 NEBETEPIRSRE
T2 g R S O S PR IR A L R R B 4-4 DA 5.
43.7.1 EENIBHSI)RCHIRG 2

K 4-17 HSIHR; &R PE 0@

Fia=s e 20 %M B/AME | HBUE BAE E:<X VA
fusi i VDD=3.3V, Ta=25°C, KH#J5 7.96@ 8 8.04®) MHz
VDD=3.3V, TA =-40~125°C -15 - 2 %
Vop=3.3V, Ta=-40~105°C -1.2 - 2 %
ACCus HSI 3R % 28 KRS EE @)
VDD=3.3V, TA=-10~85°C -0.8 - 15 %
VDD=3.3V, Ta=0~70°C -05 - 1.3 %
tsu(Hsty HSI %% &% J5 sh i 8] - - - 6 us
IoD(Hs1) HSI #5745 Th¥E - - 100 120 pA
1.  Vop=3.3V, Ta=-40~125°C, BRAFEFHITLHT.
2. MR, AN,
3. APRUHERE T, RO R R N 2 0 4%,
4, BRMECTEIEEARE M, ok ARSI, AR R TIR.
4.3.7.2 REANE(LS)RCIRT; 52

F 4-18 LSHRG 34510

/e i %M B/AME | BRME | BXE | B
25°C X #E, Vop =3.3V - 32 - KHz
fLsi®@ B AR Vob=1.8V ~3.6V,
TA = -40~105C 28.8 32 35.2 KHz
tsucsy®@ LSI ¥R 4% J5 sl 1| - - 60 84 us
loosn®@ LSI ¥R 43 Th#E - - 0.6 - pA

1. VDD:3.3V, TA=_40N1050C, Izé__:j'ﬂﬁj‘:%ljﬁéwac
2. HIRHHRIE, R4 R,
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4.3.8  MRTHFER A ML EE ) [E]
% 4-LOFIHH ORRRS 191 2 A — SMHZITIHSI RCHR Y %5 H0WEREIN BB 1950 . WRRAN (0 (OB 24

g AR AR ST e -

B STOPOZ{STANDBY#Z: I #piEZRCHRE 4%
B SLEEPHIZC: HJERR 2 HE NSLEEPA: R BT FH f B b
BT (P TR) A2 A A B IR AL R P & 3R 4-410 2R 21531

R 4-19 fIRTAEAR 2 i A 1]

www.nsingtech.com

s S8 HAEO Bhr
twusLeEer AR R A 2 Ao 6 Cycles
MAFHLAE K O Rt (1 F 25 Ak T 12 1T 5X0) 20 s
twusToro
AT O e (1 i 23 9 IR ThFERE =) 22 Hs
twusTpbBY TR e i 100 us
1. RGPS A] R0 e ARG AR T 46 22 P R P BB — SR 48 2.
43.9 PLL4%M:
F 4205 K S HOEE RS IE AL B R AR 4-4R0 2 £ 453 .
# 4-20 PLLAFE
gz
ci= 3
fs x BAME | BRI | mAmo | T
; PLL %y \ I @ 4 8 50 MHz
P PLL # NI 5 25 1L 40 50 60 %
foLour | PLL 5454 Hi kb 32 - 200 MHz
tLock PLL Ready #8715 5% Hi i ] - - 150 us
Jitter Rms cycle-to-cycle jitter @240MHz - 5 - ps
fvco_out PLL VCO output 64 - 500 MHz
lpLL Operating Current of PLL @240MHz VCO frequency. - - 1500 UA

1. hGEAAE, AEE PN,
2. WEVERMEAIERROREIRE, TTARSEPLLA A B  AE A3foLe_ourib T SO VFVEFE N
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% 4-21 SHRTPLLAM:

Hoid
=) E 21 Bfr
R/ME BAE | 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 i1 [A] 10 62.5 125 s
Jitter Rms period jitter @250MHz - 100 - +ps
IsHRTPLL Operating Current of SHRTPLL @250MHz VCO frequency. - 9.2 - mA

1L hGEIHESRH, AEEP PR,
2. HEERAMEHEFOGIRE, AR SHRTPLLA A B A5 A6 5 fonrrpLe_outAbT 70 V13 B A o
3. SZPRSHRTPLL% H y300MHz~1000MHz, % 4M 55 T 4 52 1 BhiEAT 45045 .

4.3.10 P-FLASHfE-fE#SHRFPE

FrAERF AU, A RS EUEAETA = -40~105°C 531,

% 4-22 P-FLASHTEfE 2845k

e ] % &/ME® SAEO BAEO - V72
Ta = -40~105°C, 40
X double word = i i
T K] 20 R S
tprog 64 {7 [ mRE R [7] Th= -40-105C, _ . _ ps
buffer program 1%z
terASE TU(BK 77 BEBR I ] Ta =-40~105°C - 10 20 ms
tme B PR BRI [R] TA = -40~105C - 10 20 ms
e,
frcLk=240MHz, 4 4
S L, - 4.2 5.45 mA
VDD=3.3V
HH,
frcLk=240MHz - 6.5 - mA
lbo | Heru VDD=3 3V
B,
frcLk=240MHz - 45 - mA
VDD=3.3V
Vprog YmFEHL - 1.8 3 3.6 \%

1 W8 RIE, AR .

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

w5 ZH %44 B/ME L:=X(vA
o v TA =-40~105<C, Flash &&= ,

PN =% U4

Nenp Far(E: BE5RE) Jy 512KB 10 T
10kcycle® at Ta = 85C I} 20 48
treT i CRAT IR 10kcycle® at Ta = 105<C I 15 IE
10kcycle® at Ta = 125<C I 10 HF

1 WAL, AEE PN,
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fUN32H473CGQ8 .
R 4-24 D-FLASHT7fit 28451
s 2 %A B/MEO | REEO | BREY BAr
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 ) 60 MHz
Byte Program Time - - 60 150 us
tprog -
Page Program Time - - 11 1.5 ms
Sector Erase time - - 25 7 ms
terase | Block(32 KB) Erase time - - 25 7 ms
Block(64 KB) Erase time - - 25 7 ms
tve Chip Erase time - - 5 13 ms
Write Status Register Cycle
tw Time - - 2 3 ms
ISB Standby Current SSD#;VDD, all other inputs at 0V or ) 7 35@/400) UA
IDBD | Deep Power Down Current SSI’D#SVDD' all other inputs atOv'or| 0.19/0.26) [2.09/4.00| mA
Fr=1MHz, DO=0Open - 0.54)/1.06) 3.0 mA
ICC1 Current Read Data(03h)
Fr=33MHz, DO=Open - 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 - 0.54/0.90) |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. HETHRIE, AEAF I,
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-FLASHAFfifi & 7 fin A A DR A7 91 R
fine) 24 M BME® LK ivs
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 48X KA (B RBURHE)
TR R ESD, ES, LU), {8 FHE e IR 71, bt 4T R A vk 5 i Pl A R e T 1

PERE .
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B L (ESD)
B B SCEEL (— AN IE A Bk 4R i T80 g — RD b I — AN A7 Bk ) e n B BT A RE b BT 51 B

* 4-26 ESD4an 2 KAE

®e e 211 %AF E3i BREV B
N - Ta=+25 T, & MIL-STD-883K
@ : o]
VESD(HEM) A FEL T R R R (A AR ASEAEY) Method 3015.9 3A 4000
Y}
—_ A‘(\‘A -
Vesocow) | BRHUBRIEGER B HI) | [0 20 T HITESDANEDECIS | ¢y 1000

1 HGEIEEE, REEFR.
2. VBATSH| JIHUE K 92000V
HL R BURME(EMS)

*£ 4-27 EMSH;:

] E 20 % &S
v TEARAT /O 51 bt i & BRI, DAk ) e VDD = 3.3V, LQFP144,TA = 25, HCLK A
PR = 240MHz, conforms to IEC 61000-4-2
JWid/E VDD A VSS 52 a1 100 pF % L | VDD = 3.3V, LQFP144,TA = 25<C, HCLK A
R RS R R AR, CLSEThRe T3k = 240MHz, conforms to IEC 61000-4-4
VEFTB
HF 11O B B I SR A B A AR S I RIE B ES | VDD = 3.3V, LQFP144,TA = 25T, HCLK 4A
FE R R KBRS, LA IR = 240MHz, conforms to IEC 61000-4-4
BARP(LY)
N T VR RE, R EAEFE M B T2 B MY ER S AR B
B ONRANEIESE, SRR IR PR A
B ERAIN FE ARG E A1/O 5] BN R
EANNR & EIAJJESD78ALE A HEL B8 A iRt
F* 4-28 ERARBL
#5 S % it B/MEW
LU N EES Ta=+125<, £F& JESD 78E A +200mA, 1.5*VDDMAX

1. fEFEERAM T,

4.3.13 1/O¥%s K44

SN R b

BRI, FRIH NS HRIRIRE AR MRS, 1A RO 1452 e A-CMOSFRITTL.

& 4-29 |/OFPAFFIE

| %2 | ¥ | %1 EXEEETIETEETS
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Vpp=3.3V Vss 0.8
ViL BN H T HLE Vbp=2.5V Vss 0.7
Vop=1.8V Vss 0.3*Vop Vv
Vop=3.3V 2 Vbbp
ViH I\ 1= FL P FL R Vpp=2.5V 1.7 Vop
Vpp=1.8V 0.7*Vpp Vb
Vop=3.3V 200
skt -
Vhys fﬁ%f; (LS LR EVPYSY: 200 mv
Vop=1.8V 0.1*Vpp®
Vpp=Maximum
| AR -1 1 A
ko " o Vpap=0 8¢ Vpao=Vop® :
R 5 |- 432 e VDD=3.3v,Vin= Vss 80 220 kQ
55 VA
P A VDD=1.8~3.3v,Vin= Vss 60 500 kQ
VDD=3.3v,Vin=VDD 80 220 kQ
R ol v TN L)

PP CAER L VDD=1.8~3.3v,VIN= VDD 60 500 kQ
Cio 110 5| JHIH 2% - - pF
R R 2SI R P RR A L . SRS IR TR, AR IR,

#/5100mV.

WISRAEAH AR 5] A S i) B AEARIEE , DR FELIA T R T e R
R A R B S BT O — AN AT I SR IPMOS/NMOSSE B .
Vpap 278 10 & BTN L%

a M w hoE

FTA 11O I #BZCMOSHITTLH A (A R AL ), EMTRER S R T Z2H0™ FICMOS L Z B TTLS 4

i HH JR 3 FL I

GPIOGH FH 4 N /% B i ) AT LA Wi sl H 22 38 +/-12mA L . 76 FH 7 S v, VORI 3 B 4 5 {AIF 3K 5 e,

TiA L4275 25 H 480 e K BUE M -

B A 1/O%H Voo EFREU RS, N EMCUTEVop E3REUH) i Kiz

fEIvop(FR 4-2).

B A 1O IR Vs it T HEFLE A, i1 EMCUTEVss Lt 85 KiZ4T

KAGEHIvss(R 4-2)

7R, AREEE T

Y0t B K HUE

R, ANREER IS 20

EHHEE
BRAEREBEE, R 4-31%5 H S HUE SR A Voo it LR FF AR 4-42HNE52]. Fra o
Uit TR A& 2 CMOSAITTLHY .
F 4-30 109K RE JJR O
- lon, loL, loH, loL, loH, loL, \
WET R VDD=3.3V VvDD=3.3V VDD=2.5V VDD=2.5V VDD=1.8V VvDD=1.8V AT
2 -2 2 -15 15 -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 .
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% 4-31 Hith RO

s 2% *MF R/ME =N i< B
Vop=3.3V, loL¥=2/4/8/12 Vss 0.4

Vor® i A Vop=2.5V, loL®=2/4/8/12 Vss 0.4
Vop=1.8V, loL®=2/4/8/12 Vss 0.2*Vpp v
Vop=3.3V, lon®=2/4/8/12 2.40) Vob

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*Vpp Voo

ORI PR Lo AR £ G 2. 4-2rP 45 IR X B R TR AL, RJERS o B SR (T /OB AN 2 1) ) A B i Lvss o
O H I PR Lo AR AR R 4-2rP 45 A X R BIUE AL, (RIS Lo P SR (T 1/ VAR 42 1l A S B i Ivoo
HZEE PP, A=Al

SLPREKENRE S WK 4-30.

. PC13,PC14,PCISATELLTLE A

N Sz AR

iy N HE S IR 1) 5 SOREUE 2 iIAE ] 4-9F15% 4-3245H .

BRAEREAIULIE, % 4-3251 ISR M BER E AL B R 538 4-4 6 F I EAS 3] .

I N

R 4-32 Ny A SR E®

DSy[1:0]EC & Fia=s S A4 B/ME BAE By
CL=5pF,Vpp=3.3V - 75

fmax(IO)out ﬂExlj(}/F)ﬁ$(2) CLZSpF,VDDZZ.SV - 50 MHz
CL=5pF,Vpp=1.8V - 30
CL=5pF,Vpp=3.3V - 3.7

00(2mA)
taoyout A FE R 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,Vbp=3.3V - 90
fmax(IO)out ﬂExlj(}/F)ﬁ$(2) CL:lopF,VDDZZ.SV - 60 MHz
CL=10pF,Vpp=1.8V - 40
01 (4mA) CL=10pF,Vpp=3.3V - 35
tioyout iy H FE IR CL=10pF,Vpp=2.5V - 4.5
CL=10pF Vop=1.8V - 6.8 ns
) "~ ] 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
fmaxgojout | I RHERA CL=20pF,Vop=2.5V - 75 MHz
CL=20pF,Vop=1.8V - 50
10 (8mA) CL=20pF,Vpp=3.3V - 3.5
t(1ojout i A CL=20pF,Vbp=2.5V - 4.8
CL=20pF,Vop=1.8V - 6.6 ns
taoyin i N GE R CL=50fF,vDD=2.97V,vDDD=0.81V input ) 2

characteristics at 1.8V and 2.5V are derated
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CL=30pF,Vpp=3.3V - 120
fmaxojout | I AHNZE@ CL=30pF,Vop=2.5V - 90 MHz
CL=30pF,Vop=1.8V - 60
11 (12mA) CL=30pF,Vpp=3.3V - 3.4
taoyout i H S CL=30pF,Vop=2.5V - 43
CL=30pF,Vop=1.8V - 6.4 ns
) "~ ] CL=50fF,vDD=2.97V,vDDD=0.81V input
tojin Wi\ characteristics at 1.8V and 2.5V are derated - 2

1. /O D IRzl fE /7t PMODEY[1:0]fc &, 2 W 7 F M i S<GPIOH it B & 77 23 I 1 B o
2. WRBIRTEE 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 >ﬁ5k?§D Input 50% VDD

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

4.3.14 NRSTE| 4t

NRST 5| 4 NSRS FHCMOS T. 25, WHEER— A REW T B LR HFH, Reu(Z W3E 4-33). BRIEFR:HIUEHT,
K 4-33FH S HRMF SRS AL R ERF AR 440955252,
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% 4-33 NRST 5| ek

e £ %4 B/ME HWEME BAE L
ViLwrsn® NRST #i A& B P HLUE - Vss - 0.3*Vop v
VinnrsT) NRST % A\ = HF HL R - 0.7*Vop - VoD

Vhys(NRST) NRST Jii 25 45 finh /2 2% B 1 IR i - - 300 - mV

Reu EERR oSN EAS) ViN= Vss 30 50 80 kQ
Vrnrsn® NRST % A\ JEH kit VDD=3.3V - - 100 ns
VNenRrsT)Y NRST %y A AE I35 ik VDD=3.3V 300 - - ns

1. HBHRE, A4 R,
2. ERHBEA RN A EIER LR BE— AN AT TR FIPMOSSEHL . 1XMPMON/NMOSTH: 5% ) HLBEAR 71N (2 &5 10%) -

4-11 EHINRST 5] R

VDD
External reset circuit® Reu
@

[————— JNRST _ Internal reset
| ' 3 b— Filter oy
| |

| |

| 10.1uF

I b |

[ I |

1. ERRAEH.
2. S DAURIENRSTSBIH AR T2 4-330 %1 B K Viunrs BL R, B IIMCUAR REAS 3 7 .

4.3.15 TIMER 284% 1%
# 4-34. F 4-35. F 4-36/1F 4-375) KIS EH BT RAE .
H o N 2 ThaRE 51 I Giar B LR Ase . B NdiZR . AMERI Bl . PWME D) IREMETERS, 18 1L554.3.1375,

X 4-34 ATIML/2/3 435t W

5 BH %M B/AME BXE L Wiv
- 1 - tTimxcLk
tres(TIM) SE ] 248 43 N 1] frimxeLk= 5
200MHz i ns
- 0 frimxcLk/2 MHz
fext CH1 % CH4 (15 I 23 F R B a2 frimxcLk=
200MHz 0 100 MHz
ResTim FE I 28 0) R - - 16 bit
o | T AAITES, 16 (it HCE 6 | ! 65536 L
1 TIMXCLK=
SR 200MHz 0.005 327.68 us
- 65536x65536 trimxcLk
tmax_count | AT REMITTEL frimxcLk= 215
200MHz : >

L HHRIE, A A

81
H R ARBAERAR NSING TECHNOLOGIES INC.

Hodik: ZRINT RS L X Eb X = R 6 1095 [ R A K E
il +86-755-86309900 f£H: +86-755-86169100
[4k:  https://www.nsingtech.com [lli%i: 518057



ay,
%) EREK

% 4-35 GTIML/2/3/4/5/6/745 1@

www.nsingtech.com

5 B %M B/ME BXE E::Xiv
- 1 - trimMxcLK
tres(TIM) TE I 2% 3 FE I [ frimxeLk= 100MHz 10 - ns
frimxcLk= 180MHz 5.56 - ns
- 0 frimxcLi/2 MHz
fext CHL1 % CH4 [1)5E I 2% 4 MBI B % frimxcLk= 100MHz 0 50 MHz
frimxcLk= 180MHz 0 90 MHz
Restim JEI 25 P - - 16 bit
S R T BRI, 16 A5 - - oo5%® UL
P H M) DA? = _
tcounTER B 30 frimxcLk= 100MHz 0.01 655 us
frimxcLk= 180MHz 0.00556 364 us
- - 65536Xx65536 tTIMxcLK
tmax_count | B R ATRERITTHEL frimxcLk= 100MHz - 429 S
frimxcLk= 180MHz - 23.9 S
1. BWIHRE, AEAFAHINER.
# 4-36 GTIM8/9/1045EW
e 2% %FF BME | B B
- 1 - tTiMxcLK
t 28 43 RN [
res(TIV) EH] 25T BRI frimxcLk= 200MHz 5 - ns
- 0 frimxcLk/2 MHz
fi CH1 % CH4 fE H s A 2
= 2 00MHz 0 100 MHz
Restim SEIT 28> HER - - 16 bit
MIERE T WECET RN, 16 fiih AR - 1 65536 trivMxcLk
tcounTeR -
I i 3] frimxcLk= 200MHz 0.005 327.68 us
- - 65536Xx65536 trimxcLk
t =] AT &Y (134 H
MAX_COUNT | Bt K AT RERITHEL FrmoLr= 200MHz - 25 s
1. HWIHRE, AEAFAHINER.
% 4-37 LPTIML/2%5 1@
e ¥ %M B/ ME BAAE E:<iv
- 1 - trimxcLk
t SEIN 285 N
res(TIV) FERT 3853 P T frimxcLk= 100MHz 10 - ns
- frimxcLi/2 MHz
fi CH1 % CH4 W EIr B g R
=T HITE R 285 T BRAcE 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
- - 128x65536 trimxcLk
t = AT &L i34 %
MAX_COUNT | Bt K AT RERITHEL Frroc= 100MHz - 83.9 s

1 HBHRIE, AEAF .
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W45 PD[2:0] B/NHKRL[11:0]=0 B XAHERL[11:0]=0xFFF =i
14 000 0.125 512
/8 001 0.25 1024
/16 010 0.5 2048
/32 011 1.0 4096 ms
164 100 2.0 8192
/128 101 4.0 16384
/256 11x 8.0 32768

1. HHE, AREAE .
% 4-39 WWDG i K AR/ v # & A7 s 18] (PCLK 1 = 120MHz)

gl TIMERB[1:0] B/t R L-Xiva
/1 0 0.0341 556.92
2 1 0.0682 1113.84
/3 2 0.136 2227.68 ms
14 3 0.273 4455.36

1 WBeHRE, AR P,

4.3.17 12CE DR
BRAERE I, R 4-40%1 H H SRR FIFFBEE BT, feoLk IR AIVop BE L HL IR/ & 4-400 2% E N RAR 5,

N32H4737 & I 12CH: A FF A A dEPCIEAS T, (EH W FRRH|: SDAFISCLA Z“E IR EI I, MECE N
FrR4 iy, 7251 KAV Z [8] FIPMOSE 8 % 1, (BT RAFAE

IPCH IR RS T-38 4-40, A kN b 2 Zhae 5 I (SDAMISCL) ks Ve, 2 IL554.3.137

X 4-40 12CHE V@

FRUERER PR PR+
& 04
i % rYSEE SR 2NE CE 2Nk c
fscL 12C f2 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 KA 18] 4.7 - 1.3 0.5 s
twscLr) SCL i i i [ 4.0 - 0.6 0.26 s
tsusTaA) B W UR 2 A ST ) 4.7 - 0.6 0.26 s
thspa) SDA Hdfi R FF I ] 300 - 300 0 m
tsuspa) SDA 7 57 i ] 250.0 - 100 50 ns
i“SD’” SDA 1 SCL _I- 7Hit il 1000 20 300 120 ns
r(SCL)
tt“SDA) SDA 1 SCL T [ ] 300 - 300 120 ns
f(SCL)
tsusTo) {52 1k 2 A S ) 4.0 - 0.6 0.26 us
=N Iy AL S nEl
tw(STO:STA) @Z@%?ﬂ” ALFHRT 1 4.7 - 13 05 us
Cb TR BB 1L 400 - 400 550 pf
tu(sDA) B AT R 7] 3.45 - 0.9 0.45 us
tv (AcK) LA S 7] 3.45 - 0.9 0.45 us
A W “3 LS4 L’ 1| B4 /l\ﬂg N
tp @}{;ﬁ«ﬂz%ﬁﬁ}ﬂ%mﬁ I ik o i 0 50 0 50 s
)=
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1. HETHRIE, AEAF RN,

4-12 1PCIRZRAZ I AT & @)

vDD VDD

(2) (2)
4.7KQ g TKO
47K 100"

A
I°C Bus ( SDA
WA scL
Repeated Start

Start Condition fndmon

soA /(T
AY/ —- tsusTA) \—
J )( >< —-> < Start Condition

tf("’SDAf)“ —>—i<— tisDA) p—ia—t5,(5DA) ______ \ o \:/
tvspa thisDA) P o itwsTAsTO)
bt twsekry T ST e Stop Condition
SCL -« viacK)
\ . /i ¢
tw(sckL) tiscky—m — > tyscx) Y o s#u(sm)

—] /fy o = 9 th clock

1% clock cycle

1. MESEETFCMOSHT: 0.3Voofl0.7Vop.
2. e BARRE BT I2CH D
3. HHPHEE R T bR e S, WU EATHEIL, E9REIE.

4.3.18 SPI/12SE: O4%:

AP, R 4-ASIHIISPISRANR 4-42 SIHMIPSEHR RIS, frouoEMVooht R
P A-AM IR,

A e N 2 ThRe 51 EI(SPIFINSS. SCLK. MOSI. MISO, 12SfJWS. CLK. SD)RIIEVERS, W5
4.3.13%i.
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5 e %4 B/ME HWAUE BRAME | B4
fscik EXXL 5N - - 60
D 2R
tyscrk) SPIR B MAR - - 40 MHz
DuCy(SCK) SPGB 8 5 25 L SPIMAE 45 50 55 %
tsunss) @ NSS#E L] 7] A tscL/2 - -
thinss)® NSSERFF B[] A tscLk/2 - -
1)
LasoLkr) 1 SCLK i A K i 7] R tscuw/2- 1 tscL/2 tsaw/2+1
twscLky)®
tsu(MI)(l) 2w A R I*ﬁﬁ 3 - -
toaio)® B N LI () INCER 35 - -
thovn® s o FEHI 2.5 - -
e @ Hs iy N PR KR I 1) TS > - - ns
taso) @ Bkt Vi A I TR) MR 9 - 2*tscik/2
taisso) V@ Hdf i 4% B[R] AR 9 - 16
tuso)® M3 1 e MR I I 2 ) - 9 12
o ® | BT I EBR(E AL 2 J5) : 3 5
thso)® st i MABE (DI 2 )R) 5 - -
tawo® | AR H EREIT I B (LI 2 J5) 0 : :

1 W8 RE, AR PR,
2. E/MEFRGRIREh T KRN ], SR KB R IR A 0 B K 1]
3. BUMEFIR IR A RN ], R ERRIERE R E T A K ORI ]

4-13 SPIRT P — MAEURICLKPHA=0

CLKPHA=0
NSS input I
p \ // (I
: tunss) | te(scLk) R / | th(nss) I I
& — »| Lad : ; I
[~ T N | |
_ [ I
CLKPOL=0 I | twscLir) | | : | |
I tweciky | 1
I I I I
e S :
| |
CLKPOL=1 | | ! I ! | :
| taso) | I tyso) | thso) I tais(so)
: | . ! tr(SCLK) |
< ,I I — ! ) f(SCLK) |
MISO output 4< | : MSB out >Q Bit6~1 out/” LSB out >—
]
tsusy | !
>, | ,
, i r//
MOSI input M I MSBin E>< Bit6~1i >< LSB in XZHHH”NH”
I
le thsi) »l
[} ]
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Kl 4-14 SPI P B — ML ANICLKPHA=1®
CLKPHA=1
NSS input \ /) (I
[ / | |

: tunss) 1€ (SCILK) > ’ | ::@,n :

| |
CLKPOL=0 | I : |

! | bwsok) 1 | I I

I I twseky I I ! I

| | | ! ¥ |

|
CLKPOL=1 | | | I W tseL L

I taso) b It : It : | tyscLiy | ldis(s0)

: ! = / / = ! |
T t // A
MISO output ———— >< : : MSB out >Q Bit 6~1 out >< LSB out >—
tsuesn : | Thesiy
L ' N //
77

vostnew )N wsein ) misan™ X wssin XTI

1. &S BEE T0.3Voo0.7Vob.
K 4-15 SPIR P — FEAEA®
NSS input //
| te(scLky |
< > |
CLKPHA=0 ! '
CLKPOL=0 | : |
|| | | | |
I | | | | ||
CLKPHA=0 : | | '
CLKPOL=1 ! | ! :
)| | | : |
)| | | | |
CLKPHA=1 I | I
CLKPOL=0 : : : : |
A R SR
CLKPHA=1 : | : | : trscLk)
CLKPOL=1 | | | treox
Ty | | | tw(sCLKR) | | |_|<; )
> ! !‘ tw(SCLKL), , | '
MISO input //////////// : MSB in : D< /it 6-1in : >< LSBin XZHHN/N/
————» !
thomyy | , :
|
MOSI output >< MSBout | >€ /it 6-1 out : !r>< LSB out ><
l
< !<_>|t
tymo) n(MO)
1. W& SRE T0.3VopH10.7Vop.
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e 5% = BAME | BOAE | B4
fmcLk EERANEIIES FE 256x8K | 256Fs®
fCLK 20 A% I*ﬁﬁ(SZblt) - 64FS(3) MHz
Uty | VS BRI T 2 (32bit) ; 64FsO
DUCY(SCK) | 125 i B i 2 EL 175 HBLR 30 70 %
e ® | WSHRI T BB 252 : 0
bois® | WSIREFIN ] R > 2 :
tuws @ | WSEESTI e 1o ! :
towe® | WSERFFIT I Mtk > : :
twicLkey® . N N . 3125 -
n @] CLKEAMII ] M, ek = 16MHz, % 4i48kHz 345 -
W(CLKL)
tsuso_mRr)® FElkas :;gg g :
AR\ 2 S ) 1235 : :
tsu(sp_sr)®) MR 1253 7 - ns
thsp_mr)P@ FHEs :;gé 8 -
AR B ] = 2
thisp_sr) D@ e 1253 1 -
2 -
tuso_sn®@ | HeHEiyth A7 R ) W 52 R 2 ) e : "
2 -
o sn® | Hellhh H (e MR B2 (R 2 ) e ) :
tuso_wn®@ | B HA R ] EREBERDIZIF) o2 - >
tasowm(® | HcHd R EER E RSB REILI L) [ as 5 :

1. HEWIRIE, AEA IR,
2. KHiTfecko. B1U0, WRfeck=8MHz, M| TrcLk=1/frcLk=125ns,

3. HHRRHR.

K 4-16 125 A2 I e B (KA s @

5 teeLky O

CLKPOL=0

I
I I
: I : I I

CLKPOL=1 \
| I

|
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 AL I R IR

87

H R ARBAERAR NSING TECHNOLOGIES INC.

Hodik: ZRINT RS L X Eb X = R 6 1095 [ R A K E
il +86-755-86309900 f£H: +86-755-86169100
[4k:  https://www.nsingtech.com [lli%i: 518057



?

A
"?' ERRA www.nsingtech.com
Bl 4-17 128 F A= 7 B (R )@
| teeLi) | trcLk) trcLk)
) " I I
CLKPOL=0
| I | I I
| I | I I
| I | I I
I tsuONS) I t, | 1, I | | t
| | -W(CLKH) | w(CLKL) | | | h(WS)
—\ | ' ! | T
i | |
WS input \ | | | // | J
| | 1Ty(sp mm) 77 | thsp_sn)
[ | i | , .<—>:
SD transmit >< Last bit transmit®® >< IMSB transmit >< //Bitn transmit >< Last bit
1 transmit
, tsu(SD_SRi thso_mR)
' ' /// Last bit
SD receive >< Last bit receive® >< MSB receive >< Bit n receive >< :
receive
1. IE&SBEE T0.3VopH0.7Vop.
2. BT RIBARALAIE AN . TR — AN Z AT XA S AR [ AR R
4.3.19 xSPI5FiE
# 4-43 xSPITESDRAE 2R (4R
e 28 B/ ME kil BAE BAfr
fex QSPI I 4tz : . 60 MHz
1/tck) >
tw(ckH) N ) tck)/2-0.5 - texy/2
SCK =ik [a] ns
tw(ckL) tck)/2-0.5 - t(eky/2
tsan) LN (€T VA ]| 25 - - ns
th(iny A N B CRFFIN ] 55 - - ns
tviouT) i HA R A S (] - 25 35 ns
thouT) i H 20 ORI ] 2.5 - - ns
Kl 4-18 xSPITESDRIE A T (I} 7
It ol !: tew :: L tu ok :: ) tw ey k: | trcky
I | | | h f (N
| | | | | | |
1/ | I\ |
Clock I I I I I I S
I [ leun | It oumy | | | [
[ | | | | ' L
| \
Data output <|i Do K | D1 X D2 ) SS
| | :
! ! I'[s(m)l thany I
"7 |
. / I
Data input \ DO | D1 I D2 —
I I 1
I |
(. |
(I |
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# 4-44 xSPI{EDDRIE N HI4FH4:
®5 B3 B/AME SRIH BAE L
fox XSPI B2 - - 60 MHz
1/tcky
tw(CKH) PP tcky/2-0.5 - teKy/2 ns
tw(ckL) SCK &R 17 tcky/2-0.5 - tcky/2 ns
Ef::; BRI 1 : : : ns
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/EDDRAR 20 R K

Lo | | | | ) | Lol
1/ [ | I\
Clock I | | ' ' ' ' $S
| I Itvf (OUT)I |tm (©oun | | ter ounl tht (oum | | |
I A = | “—H | '
T
Data output <|i : :X D1 :X D2 X D3 X D4 |X SS
| I T ! T T T
! | ! | trany | tr v | : : I terny Itm(w)|
RO A
Data input < DO X : D1 : X : D2 X X : D4 : j PS—
f T T T T |
[ I | [
[ | | Foor |
| | | | | |
# 4-45 xSPILERXDSHIZ T i1k
/5 ¥ B/ME HWRIE BRE BAr
fex XSPI I} £ 5% - - 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
tvcLk) IR 4[] - - t(CK)+2
thcLk) i A gy s (1] t(CK)+0.5 - -
tw(cs) i v (] 3*t(CK) - -
ns
tv(oQ) e N R0 [a] 0 - -
tvos) B 326 38 5 N R TR 0 - -
thos) Hi 1 0 N R I TR 0 - -
tyRWDS) Hi e i 3 A R TR - - 3*(CK)
tsf(0Q); tsr(dQ) B N 8 ST ) 3 - - ns
thipQ); thr(DQ) N B PR R 1] 2 - - ns
tvfouT);twr(ouT) i H FE A R (A - 6 7 ns
thiouT); throuT) i H A TR B ] 35 - - ns
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K] 4-20 xSPILERXDSHE T 1T

b
NCS |
bcis [#—————— tanc= Initlal accass ———— tpcc:-q
CLK, NCLK T YTy r YTy T o
i || N | B | I | S L) W | IS | TN | S— S T— | |
bmwns byns) thins)
H—h i 1 1
RXDS Y ]
(L \Ur
bioury  bwouTy e —  J  tpa by twod '
L{OUIT) hOUT) | Latency count Do L,,#o tming !
: (hao) sz (ai24] 26 1ma) 70 | On ( B Ty B
D[F.0] '.4 wlﬁ.u?l.e 24 Iz.e u.-l:|: 58 | 7o ) g O | N 2
|<—Command address —-|
Hoet drives DQ[7:0] and the memaory drives RWDS.

4.3.20 FEMCHi%E

m RBEEARF

K 4-21% W 4-2488 T 0K, R 44688 44045 H THIN HIN 7. IXEEFRA A 45 2R 3% IR T iR
FEMCHC & 1531

> ik 57 R (AddressSetupTime) = 0

> bk R4 ] (AddressHold Time) = 1

> B ST [E] (DataSetupTime) = 1
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K 4-21 FBaE RS B SRAM/PSRAM/NORISE #AE I T

[
Ll

FEMC_NE § SSS \\I

4 .
Lw(NE) >

ol " >l
!4—_tV(N OE_NE) > : < tw(NOE) | th(NE_NOE)
1
FEMC_NOE | |
I I
| I
FEMC_NWE i i i 5 ¢ : |
|
|
—>: |<—tv(A_NE) th(A_NOE): |
| i .
I T I
—>  |[E—tE N th(BL_NOE)H—:-b:
|
FEMC_NBL[1:0] Lo V4 —
| |
| = la—thoata n)

- tsu(DalaiNOE)—>'<_P|| thData NOE)

tsu(Data_NE)

FEMC_D[15:0]
— [*€=tynaDv_NE)

-
-«

TR 1///4

N1

|
I
| lw(NADV)

N\

FEMC_NADV®

J

1. REFH#2/B. CHID, 7ERNL, AFAFEMC_NADV,

# 4-46 F25AE R E T ISRAM/PSRAM/NORIEE 1 IR W@

e 2% &/ME® = INIER Bfy
tw(ne) FEMC_NEfI A [a] Sthek — 0.5 Steik + 1 ns
ty(NOE_NE) FEMC_NEX{k £FEMC_NOE1K 0.5 2 ns
twnoE) FEMC_NOE/IK T [H] StheLk — 0.5 Sthelk + 1 ns
thne_NOE) FEMC_NOE® ZFEMC_NE{#£5 8] 0 . ns
tva ne) FEMC_NEX{XZEFEMC_AH 2 . 3 ns
thia NoE) FEMC_NOE & 2 Ja H ik A EFA 7] 4 - ns
tyBL_NE) FEMC_NEX{KZFEMC_BLE . 15 ns
theL_NOE) FEMC_NOE®& 2 J5 JFEMC_BL{RFFI ] 0 - ns
Lsu(Data_NE) ¥ A FEMC_NEX= i) 37 7] tucik + 3 ] ns
tsu(Data_NOE) HHE 22 FEMC_NOEX= 14 £ 371 i) Prcik + 3 _ ns
th(Data_NOE) FEMC_NOE =12 Ji5 H A8 fRHF i 1) 0 - ns
tn(Data_NE) FEMC_NEX 2 J& HIEE R FF IR 1] 0 - ns
tynADV_NE) FEMC_NEX{XZFEMC_NADV/& - 2 ns
tw(NnADV) FEMC_NADV/&H ] - ALk ns

1. |O%KzhAE 778mA, Capacitive load = 30 pF
2. M&ESRKETCMOSHF: 05VDD
3. thork >= 1/240MHz

a1
H R ARBAERAR NSING TECHNOLOGIES INC.

Hodik: ZRINT RS L X Eb X = R 6 1095 [ R A K E
il +86-755-86309900 f£H: +86-755-86169100
Mik:  https://www.nsingtech.com [i§%s: 518057



A
"" 3|23 5% www.nsingtech.com
K 4-22 bR 2 E FH FISRAM/PSRAM/NOR & # 11 i1l 2
[ 4 »l
( tw(NE) >
| |
FEMC_ NEx _ _ _ N\ A”;;:;;
|
| !
FEMC_NOE | i I\‘ S S E } E E
|
:<—tV(NWE7NE) ::: twNwEy > hve )
I
FEMC_NWE I /|
—>: :4— tv(a NE) th(A-NWE):4——>|
I
I f
FEMC_A[23:0] m Address : X////
Il |
—»| et N v | |
I I
FEMC_NBL[1:0 |
i 777K - 01/
| I
| | | th(Data_NOE)
- J th(Data_NWE)
i‘ tv(Data NE) > Il
| y
. | v
FEMC_D[15:0] o G Data IX!/// / /
| I v(NADV_NE) |
< tw(nADV) >
I |
FEMC_NADV® \ /

1. REFH#2/B. CHID, 7ERNL, AFAFEMC_NADV,

447 FB AR HE T ISRAM/IPSRAM/NOR S #: 1 i (0@

i ¥ B/AME® BRAES LXivA
tw(neg) FEMC_NEfKI} (7] 3treLk — 0.5 3thok + 1 ns
ty(NWE_NE) FEMC_NEx{K&ZFEMC_NWETK ltHeLk — 0.5 lthek + 0.5 ns
twnwE) FEMC_NWEfKHT [A] 1theLk — 0.5 Ithok +1 ns
th(NE_NWE) FEMC_NWE R ZFEMC_NE &= {R FFi ] 1tHeLk - ns
tya ne) FEMC_NEX{&ZFEMC_AF % - 3 ns
thia_NwE) FEMC_NWE 5 Ji5 fy ik (R 45 I 8] Ithek - ns
tyeL NE) FEMC_NEx{kZFEMC_BLH %L - 15 ns
theL nwe) FEMC_NWE 5 2 J FJFEMC_BL {RFF I [7] Itucik — 0.5 - ns
ty(pata_NE) FEMC_NEX{&Z 54 A 3% - ltHeik + 3 ns
th(pata_NWE) FEMC_NWE 512 J& 1) 38045 ORI 18] 1theik-1 - ns
tyNADV_NE) FEMC_NEx{&ZFEMC_NADV1K - 2 ns
tw(naDY) FEMC_NADV{KH] [H] - Itholk + 1 ns

1. 10%EzhfE J18mA, Capacitive load = 30 pF
2. M&ESRKETCMOSHF: 05VDD
3. thork >= 1/240MHz
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K 4-23 535 R4 E FHIPSRAM/NORBL#E 1 i
e tw(NE) ::
I
FEMC_NE <SSS>I |§3333;7
o 4 wla |
H—tV(NOEiNE) r:~ tw(NOE) V|‘—7 th(NE_NOE)
1
FEMC_NOE |
| I
| I I
FEMC_NWE i i i 5 ¢ : I
—>H<— tya ng) thea_NoE) H
.
| t
FEMC_A[23:16] m Address | W //
I T T
—> -ty g th(BLiNOE)||<—>|
I
FEMC_NBL[1:0] m oL I I ///
|
I I ! _:!_H_th(Daia_NE)
|1 i Lsu(Data_NE) 1 |
I fuane i: tsu(Data_NOE) :!: ::th(DalaiNOE)
|
FEMC_AD[15:0] —:—( Address —~ Data X////
1
_>?_|<_ ty(nADV_NE) _>H<_th(AD_NADV)
:<_tw(NADV)_>:
FEMC_NADV \ /{

F 4-48 S5 2 E P PSRAM/NORBLERVE IR FE D@

Ziine) ¥ B/ME® BRAEO Bfr
tw(ng) FEMC_NEf&H 1] TtHoLk — 1 TtHelk + 1 ns
ty(NOE_NE) FEMC_NEX{£ZFEMC_NOEf 3tHeLk — 0.5 3tHeik + 1 ns
tw(NoE) FEMC_NOE{ [i] 4thek — 0.5 4theik + 1 ns
th(NE_NOE) FEMC_NOE; £ FEMC_NE = {455 it ] 0 - ns
ty(a NE) FEMC_NEX{KZEFEMC_AH & - 3 ns
tywaov g | FEMC_NEX{EZEFEMC_NADV/E 1 2 ns
tw(naDY) FEMC_NADVAHET (8] thok — 1.5 tHewk + 1.5 ns
thap_NADV) FEMC_NADV &2 JEFEMC_AD(HhE)H R frize i 7] tHeLK - ns
th(a_NOE) FEMC_NOE & 2 Ji5 fy ik LR FF I 5] tHerk - 1 - ns
thaL_NOE) FEMC_NOE &1 2 J5 FIFEMC_BL{RHFHT (7] 0 - ns
tusL NE) FEMC_NEX{& ZFEMC_BLA %L - 15 ns
tsu(Data_NE) HHE ZFEMC_NEXS [ % 57 15 1] 1theik + 3 - ns
tsu(Data_NOE) 4 ZFEMC_NOE /=1 ) 2 57 i [] lthoik + 3 - ns
thpata_NE) FEMC_NEX 5 2 Ji5 I HHE CRIFI 7] 0 - ns
th(Data_NOE) FEMC_NOE =1 2 J& 30 SR FR B 7] 0 - ns

1. |O%KzhHE 778mA, Capacitive load = 30 pF
2. M&ESRKETCMOSHF: 05VDD
3. thork >= 1/240MHz
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K 4-24 T35 2k E FHIPSRAM/NORS #:4F % %
- . ol
- Lw(NE) o
| |
FEMC_NEx \l l/
| I
FEMC_NOE §§§5)| I\\SSS> 5 }
:<—tv(NWE_N By =]|= tW(NWE)—>H—>| : thive_NwE)
FEMC_NWE '
: | X /
.| L tang T ||
I |
FEMC_A[23:16] ml( Address : X// / /
|| I |
—> -ty g th(BL_NWE)| i |
I } I
FEMC_NBLI[1:0] m NBL | X////
f
|1 |
|1 |
=t fy(a N *:_:‘_ ty(Daa_NADV) I‘—»:Ih(oaza NWE)
|| : .
FEMC_AD[15:0] —:—( Address : l Data >'<// / /
—>?—|<— tynADV_NE) _>:_|<_ thap_nabv)
:<_Tw<NADV)_>|
FEMC_NADV \ /

F 4-49 S5 B2 E FPSRAM/NORE #1EIN FE D@

s ¥ R/AME® = INI= LXivA
twng) FEMC_NEf&H ] Strek — 1 Sthek + 1 ns
tunwe_NE) FEMC_NEX{& ZFEMC_NWE1& 2tHeLk 2thok + 1 ns
twuwe) FEMC_NWE1KA 8] 2tHeLk — 0.5 2tHek + 1 ns
th(NE_NWE) FEMC_NWE 5 £ FEMC_NE = R FF7 [a] tHek — 1 - ns
tya ne) FEMC_NEX{XZFEMC_AH XL - 3 ns
tynaDY NE) FEMC_NEX{XZFEMC_NADV1X 1 2 ns
twnaDy) FEMC_NADWVAI ] tHeLk — 1 tHeLk + 1 ns
tapnaoy) | FEMC_NADVE 2 JFFEMC_AD( )4 A i ] thowk — 1 - ns
thia NWE) FEMC_NWE 5 2 J& 1 ik O 457 s (1] AtHeLk - ns
L Ne) FEMC_NEX{£%EFEMC_BLA % - 15 ns
thaL_NwE) FEMC_NWE 2 J5 IFIFEMC_BLR KR [H] thok — 1 - ns
ty(Data_NADV) FEMC_NADV = 2 i (R F i (7] - tHeLk + 1 ns
th(pata_NWE) FEMC_NWE 51 2 J&5 U PR Ae I 7] tHeLk - ns

1. 10%EzhfE J18mA, Capacitive load = 30 pF
2. WESETCMOSH: 05VDD

3. tHeik >= 1/240MHz

B FERP AR
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4-25% [ 4285 R T R KK, # 4-50%FK 4-5345H TAHIN IR FF. XSRS R 2B T

FEMCHC & 7531

> BurstAccMode = FEMC_NOR_SRAM_BURST _MODE_ENABLE, ffifigz kL

> MemoryType = FEMC_MEM_TYPE_PSRAM, {72455 APSRAM

>  WriteBurst = FEMC_NOR_SRAM_BURST WRITE_ENABLE, flifigZ8k 51/E

> CIkDiv=1, (I/M7f## =2 HCLKE #)(7F: CIKDivZ&FEMC_SNTCFGXZF 17 #% 1 FICLKDIVA)

> [EHNORIN{FRT, DataLatency =1; {#iHHPSRAMEY, DatalLatency =0

(J¥: DatalLatency &FEMC_SNTCFGx {7 #sH [{IDATAHLD/Y)

4-25 [FIH AR 25 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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#* 4-50 [APHERZEE FINOR/PSRAM LT Fy (@)

s S8 w/ME = I NI Bhr
tuieLi) FEMC_CLKJ& ] 16.67 - ns
ta(cLKL-NEXL) FEMC_CLK{ZFEMC_NEX{&(x = 0...2) - 1 ns
ta(cLKL-NEXH) FEMC_CLKKZFEMC_NEX#Hi(x =0...2) 0 . ns
ta(cLKL-NADVL) FEMC_CLK{&ZFEMC_NADV/K - 2 ns
ta(cLKL-NADVH) FEMC_CLK{XZFEMC_NADV#& 3 - ns
tacLKL-AV) FEMC_CLKfXZFEMC_AXH #(x =0...25) - 2 ns
tacLkL-AY) FEMC_CLK{XZFEMC_AXTR(x=0...25) 2 - ns
ta(cLKL-NOEL) FEMC_CLK{&ZFEMC_NOEfK - 1 ns
td(cLKL-NOEH) FEMC_CLK{&%EFEMC_NOE®; 15 - ns
tou(DV-CLKH) FEMC_CLK 2 HiFEMC_D[15:0] 1 % kil 3 - ns
thicLKH-DV) FEMC_CLK 2 JsFEMC_D[15:0] 1 2 kil 2 - ns
tsu(NWAITV-CLKH) FEMC_CLKE Z RIFEMC_NWAITH %% 3 - hs
th(CLKH-NWAITV) FEMC_CLK®& Z JEFEMC_NWAITH %% 2 - ns

1. 105KzhAE /18mA,Capacitive load = 30 pF
2. W& R E TCMOSHT: 0.5VDD
&l 4-26 [F2 A2 HIPSRAMS I /7
| | | | | [ |
twicLk) :; =i: =i tuieL) i i BUSTUFIQN:O: 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

| |
Lsu(NWAITV-CLKR)

WAITPOL+0B)

////;//////’/////’////&J

th(CLKH-NWA ITV)
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inc] ZH B/ME BARE By
twicLi) FEMC_CLKJA 16.67 - hs
tacLiL-NEXL) FEMC_CLK{XZFEMC_NEX{K(x =0...2) - 1 ns
ta(CLKH-NExH) FEMC_CLK & ZFEMC_NEX&(x = 0...2) 1 - ns
tacLKL-NADVL) FEMC_CLKxZFEMC_NADV/ik - 2 ns
ta(cLKL-NADVH) FEMC_CLK{XZFEMC_NADV 3 - ns
taccLkL-Av) FEMC_CLK{EZEFEMC_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_CLKIiZ J§FEMC_D[15:0] 5 344z - 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. I05R35hAE 118mA,Capacitive load = 30 pF
2. W& SETCMOSHF: 0.5VDD
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FEMC_NOE

taccLkL-ADV)

—

l

|
td(c LKL-ADIVH

|
|
|
!
|
|
|
|
| —
|

|

|
|
: I 1:d(CLKL-NOEL)
|
|

| thicLkH-ADV)

tsu(AD:\/-CLKH)

"' EIRRAK www.nsingtech.com
4-27 [A)25 5 FINOR/PSRAM i [
| | Lo | | | | !
| | [ | | L
USTURNFO
tw(eLk) (e > >t tuciji) | : |B ] :
| | | | | [
FEMC_CLK . /o N\
l l DATLAT=0—— l l o
i | | | | | |
tacLkL-NExL) tacLKL-NEXH
FEMC_NEX .1 T ] | | e )I];
tacLkL-nabwvy ! | | li(CLKL-NADVH) | | | | I
| 1 1 1 1 1 L |
| | I | | | | |
FEMC_NADY tﬁ‘_’jﬁ T N
. T ! ! ! ! I lycike-Any) =T a—
FEMC_A[25:16] QZZZ' -|X< agaze] X l : : : :)@
[ [ [ [ [ [ [
| | | I _>L<_
: : : tacLKiL-NoER)!
| ! |
' |
|

th(CLK:H-ADV)

%

| l
FEMC_AD[15:0] H apjis) th , I ///////////
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 : !
| | | | | | | |
| I | . | . .
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)256 5 FINOR/PSRAMIELIN [37 (@)

i B B/AME® BXE AL
twicLk) FEMC_CLKJ& 3t AtpcLk - ns
L(CLKL-NEXL) FEMC_CLK{%ZFEMC_NEX{i(x = 0...2) - 15 ns
t(CLKL-NExH) FEMC_CLK{XZFEMC_NEX & (x = 0...2) 2 - ns
ta(cLKL-NADVL) FEMC_CLK{&ZEFEMC_NADV/K - 2 ns
ta(CLKL-NADVH) FEMC_CLK{[XZFEMC_NADV 3 ] ns
tacLiL-av) FEMC_CLKMXZEFEMC_AxH %(x = 16...25) - 2 ns
tacLiL-AlY) FEMC_CLKfKZEFEMC_AXTR(x = 16...25) 2 - ns
td(CLKL-NOEL) FEMC_CLK{&ZFEMC_NOETf - 1 ns
td(CLKL-NOEH) FEMC_CLK{£%FEMC_NOE 15 - ns
tacLkL-aDv) FEMC_CLK{&ZFEMC_AD[15:0] % - 3 ns
ta(CLKL-ADIV) FEMC_CLK{%%FEMC_AD[15:0] £k 0 - ns
tsu(ADV-CLKH) FEMC_CLK &2 FFEMC_ADI[15:0] % sk 4 3 - ns
th(CLKH-ADY) FEMC_CLK#& 2 JSFEMC_AD[15:0]4 44 2 - ns
tou(NWAITV-CLKH) FEMC_CLK &2 RiFEMC_NWAITH % 3 - ns
t(CLKH-NWAITY) FEMC_CLK &2 J5FEMC_NWAITH 2 3 - ns
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1. l10YKEz5hHE /18mA, Capacitive load = 30 pF
2. M SR EFCMOSH: 0.5VDD
3. thork >= 1/240MHz
Kl 4-28 [F]:2 5 HPSRAMS I /7
| | | | | | |
t (CLK) II<—>I<—.I t : : BUISTURN:O: :
Wi {
e | l w(eLK) | | | | | .
, s | | | | | | !
FEMCCLK 7 A WAV W AN W
| | | |
' | DATLAT=0-— ! ! | |
FEMC_NEx | Herkeng l L e
— | | | | | | |
tacLkL-NADVL) | TocLrL ADVH) : : : : :
FEMC_NADV . ! — ! Y
tacLkL-avy | I I I tacLkL-av)
| | | | |
FEMC_A[25:16] I ! L ! W
| | | | | | |
t | | | | |
d(CLKL-NWEL) | | | t | |
] % | | | | d(CLKU-NWEH) | :
FEMC_NWE | | | | | | |
| 1 I I I | |
| It | | | | |
| 1 lcLkL-anv) | | | | | |
I I > —_— e I I I I
td(CLKL-ADV) | | td(CLKL-Dat ) | | | |
| | ticLkL-Data) ! I | |
i | | | | | |
I 1 L l 1
FEMC_AD[150] ——{  apfis0] | b1 X e X 7;77 77/ 7] / 7]
| | | | | | |
| | | | | | |
| | | | | | |
, . | . . . .
| | | |
remenwar /L1111 /TN L \LLLLL S
| | | | | | |
(WAITCFG=0b,WAITPOL +(B) | tuuwarTv-cLRH) b : :
| | I TheLkH-NWAITY) | | | —»jF‘
t t | I | tacLML-NBLH)!
FEMC_NBL | | "\ L o
| | | | | | |
1 ' 1 1 1 1 1
#* 4-53 [P 5 HIPSRAM S I Fr @)

5 K B/ME® BXE E: Xiv
twicLi) FEMC_CLK &1 AtheLk - ns
ta(CLKL-NEXL) FEMC_CLKfKZFEMC NEx{&(x=0...2) - 15 ns
ta(CLKL-NEXH) FEMC_CLKTEEEFEMC_NEX%—(X =0...2) 2 - ns
tacLKL-NADVL) FEMC_CLK{XxZFEMC_NADV1L - 2 ns
ta(cLKL-NADVH) FEMC_CLK{XZFEMC_NADV#H 3 - ns
td(CLKL-AV) FEMC_CLKTEEEFEMC_AX%?&(X =16.. 25) - 3 ns
tacLkL-AV) FEMC_CLK{KXZFEMC_AXH(x = 16...25) 2 - ns
ty(cLKL-NWEL) FEMC_CLKA{XZZFEMC_NWETIK - 1 ns
td(CLKL-NWEH) FEMC_CLKf&Z#FEMC_NWEH 15 - ns
tacLkL-ADV) FEMC_CLKf&ZFEMC_ADI[15:0]f %L - 3 hs
tyeLKL-ADIV) FEMC_CLK{{%FEMC_AD[15:0] % 0 - ns
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ty(cLKL-Data) FEMC_CLKI{K 2 JEFEMC_AD[15:0]H % - 3 ns

td(CLKL»NBLH) FEMC_CLK{E&%FEMC_NBLF%—

ns

tSu(NWAITV-CLKH) FEMC_CLK =2 BIFEMC_NWAITH X

ns

th(CLKH-NWAITV) FEMC_CLK &2 JEFEMC_NWAITH %L

w|lw|N

ns

ﬁ@-wwﬁ
W
—

vV V V VYV V V V V V V VYV V V V

03X} 718mA, Capacitive load = 30 pF

M 5% E TCMOSHLF: 0.5VDD

thoLk >= 1/240MHz

NANDZFE #2833 LM 7

4-29% 1 4-32'% 7R 1 L IEIE, # 4-54% T AN (IS 7o IXEERAE i 45 L 2 42 IR T IR FEMCHC &

COM.FEMC_SetupTime = 0x01; (#: FEMC_NCMEMTMXx/ISET, x=2...3)
COM.FEMC_WaitSetupTime = 0x03; (3£: FEMC_NCMEMTMxxWAIT, x=2...3)
COM.FEMC_HoldSetupTime = 0x02; (£: FEMC_NCMEMTMxxHJHLD, x=2...3)
COM.FEMC_HiZSetupTime = 0x01; (#%: FEMC_NCMEMTMXxx[{IHIZ, x=2...3)
ATT.FEMC_SetupTime = 0x01; (3¥:: FEMC_NATTMEMTMXxI¥SET, x=2...3)
ATT.FEMC_WaitSetupTime = 0x03; (E: FEMC_NATTMEMTMxHIWAIT, x=2...3)
ATT.FEMC_HoldSetupTime = 0x02; (3%:: FEMC_NATTMEMTMXx[¥HLD, 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: ECCUHi Kk/h=512774)
TCLRSetupTime = 0; (J3:: FEMC_NCTRLx{JCRDLY)

TARSetupTime =0; (J3:: FEMC_NCTRLx/JARDLY)

4-29 NAND¥E ill 25 e A T

FEMC_NCEX  Low

CLE(FEMC_A16)

|
ALE(FEMC_AL17) X X
|
|
|
|

taaLe-Nog) |

FEMC_NWE J
|
| | I
. . l

FEMC_NOE(NRE) J \ /

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

FEMC_D[15:0] T i ———

th(NOE-ALE)
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K] 4-30 NAND#%Hl| 28 5 E I TE

FEMC_NCEX [ ow

ALE(FEMC_A17)
CLE(FEMC_A16)

e——— tyaLenwg) th(NWE-ALE)

FEMC_NWE J

FEMC_NOE(NRE) J

FEMC_D[15:0]

—
_______\__ﬂ_

ty(NWE-D) :<—>' r_th(NWE-D)_>:

>7

N

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

FEMC_NCEX [ ow

ALE(FEMC_A17)
CLE(FEMC_A16)

th(NOE-ALE)

|
»la >
> -
|
|

< > < tw(NOE)

FEMC_D[15:0]

\ /

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

LTI T ———
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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(N\WE-ALE) I
lyaLenwe) - > twnwey > :: >
| | | !
|
FEMC_NWE J \ /
|
: |
| |
|
! |
FEMC_NOE J : [ . |
-« d(D-NWE) >
tynwED) :<—>: r_th(NWE-D)_’:
. v '
FEMC_D[15:0] ( —
F 4-54 NANDINAE LS Ji BA BB 7R @

5 S B/ME BAME ¥ DA
td(D-NWE) FEMC_NWE & 2 {l £ZFEMC_D[15:0]1 %l A 2% StHeik + 2 - ns
tw(NOE) FEMC_NOEA& ] [&] AtHeik-1.5 AtHeLk+1.5 ns
tsu-NOE) FEMC_NOE® 2 Hi ZFEMC_D[15:0] ¥4k 2L 6 - ns
th(NOE-D) FEMC_NOE 2 J5 FEMC_D[15:0] %4 A #& 2 - ns
tw(nwe) FEMC_NWETKHT 7] Atheik-1 Areik+l ns
ty(NWE-D) FEMC_NWE{KZFEMC_D[15:0] ¥ 5 5% - 0 ns
th(NWE-D) FEMC_NWE & ZFEMC_D[15:0]%4E & 2% 2theik + 3 - ns
td(ALE-NWE) FEMC_NWEK 2 BT ZFEMC_ALEH #X - 3tHek + 1.5 ns
th(NWE-ALE) FEMC_NWE & £FEMC_ALE T2 3tHewk + 2 - ns
ta(ALE-NOE) FEMC_NOE{KZ Hj Z2FEMC_ALEA % - 3tHoLkt 2 ns
th(NOE-ALE) FEMC_NOE%%FEMC_ALE%%[ 3troLkt 3 - ns

1.  Capacitive load = 15 pF,
4.3.21 USB_FSi#:
USB(4=3#) 82 0 2 i@t USB-IFAGE
# 4-55 USBFS /& 5t} [A]
el 28 BAE XA
tstarTup® USBUi % 8 J& Zh I} i) 1 us

1 WBHRIE, AR PR,
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e | BN | F 1 | mae” | gxm” | B
PN
Vop USBI{EHLE® 3.08) 3.6 \Y
Vo Zor N R BUE I(USBDP, USBDM) 0.2
Vou® | 43t A Vol Fl 038 25 v
Vse® B P A A R A 1.3 2.0
fir LT
VoL B AR AP 1.5kQIJRLIZEE3.6VO) ©) 0.3 v
VoH PRSI H P 15kQIRLIZEE Vss® 2.8 3.6
2. T R A A LATAE 2% vt H 28 At
3. AT EUSB2.0A A HITEHE, USBHEMEHL K N3.0~3.6VHL L.
4, IEWHUSBINAERT LAZE2. 7V BIMFAIE, AR AE2.7~3.0V LTI B R R4 10 o S 1
5. MZEAVEAE, AEEPE 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
tf tr
% 4-57 USB4i F < k5
) P F M B | gk’ | B
tr - FH] [E] @ CL < 50pF 4 20 ns
tr N R [R)@ CL < 50pF 4 20 ns
tim L F R A ] DL tr/ tr 90 110 %
Vcrs HHES X HEES - 1.3 2.0 v

1. EEHHRAE, AEAF IR
2. MEHHEESIN10%ZE0%. BFZHEAMEE, S LUSBMITEHT7E(2.0/R).

3. USB_PD (D+) fl USB_DM (D-) AT EAME A& e BB &5 VLACPHIT DA S RA IR P rh . DR SAEHRA

IR FER

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

A i N 2 ThRe 51 II(CAN_TXHRICAN _RX) R TERE , 115 0.454.3.137 .

4.3.23 12/ EEH38 (ADC) S S ¥
BAAERI B, E ABSIMBEUR MG AR -4 BERIE . fucud TR IV ooafit L L FE I R 3 5.

)
TR

FERTERFA L RS BAT— KA o
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5 B %AF B/ME HWRIE BAE LA
Vbpa fILEE - 1.8 - 3.6 \Y
Vrer+ | IEZEHE - 1.8 - Voba \%
faoc | ADC IR - - - 80 MHz
VDDA > 2.4V - - 4.7
fs KFEE RO — Msps
RAFE 1.8V <VDDA <24V - - 4 P
0(Vssa 5%
VaiN e SO @) - Vrer- & - V/REF+ \%
FlJHh)
2.4~3.3V - - 300
R KAE T 2 B P ohm
poc | RHETF X oy _ _ g
Croc | PURTERGERIE ] _ ; _ .
o
SNDR S_lngal_nmse _ _ - 65 - dBFS
distortion ration
Teal KL UE (8] - 82 1/fapc
fapc = 80 MHz
(P ) 0.0188 - 7.52
b f 80 MH v
SEAE R ADC = z )
KA [A] (ki i) 0.0563 7.52
W IE 15 - 601.5
Ts %ﬁLL 1/fapc
(U BlibE] 45 - 601.5
tstae | L HE(A] - 0 0 20 us
RPN ] (B . NUREN
t @ ISR - 14~614(CKFE ts + F 8T 12.5 1/t
CONV/ ST RERT ) CRAf ts + PRI ) ADC

1 W8 RIE, AR PR,

2. AR A B8, Vrer+ AT LAYE 22 Vopa, Vrer- AT PATE N EBIEHE E Vssao
3. CRFER R FEE BB PIRING ¢, e KA BHHTRINFIRAFE I (8] FR6] B 206 R BAKR LR 4-59.,

% 4-59 ADCRFERT [A]®

B/NKAERE (ns)
Vdda=2.4V to 3.6V, Vddd=1.1V, Vdda=1.8V to 2.4V, Vddd=1.1V,
Sy 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
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
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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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. HETHRIE, AEA .
#* 4-60 ADCHEZ — JRIFR A % A1 (D@ &)
5 SH PR WEE | g | B
ET LRERE fucLk = 200 MHz, faoc = 200 MHz, 13 5
EO AT sample rate=1.75M sps, sigle ended, 1 3
ED o LR IR Vopa=3.3V, Ta=25<CT 1 2.2 LSB
SYVINEN &2 A TEADCRHME 2 J5 AT I
EL BUM 52 {JJEI_E*T CRHEZ JFHEATIN ) 3
VRrer+= Voba
1. ADCHBELFURE EEME R IEL T R HE f5 & 1
2. ADCHKEFEL 5 IAEN IR C R 5 2B S AEAT AT AR A A B 5 I BV EN SR HR, ORI 2 B 2 PR 5 — A
RN 51 B b IEAEEAT (R ks B2 o R DUHE PTRE A8 S Al N IR AR AE S0 S B, (SIS 1)) 39 n—A> H F
R .
3. WTIEMMENRR, REATHE429 P B nenTEEZ N, A2 IADCH .
4. WMEZEAVHNIRIE, ATEA IR,
4-34 ADCH  F5E
REF+ ! A le of tual ADC
\ [15Bren = Ve or Vaoa occmmanysmio] (1) An example of an actua
4095 — e (2) Ideal conversion CL.|rve -
®3) The actual conversion endpoint
4094 —| line
4093 — Synthesis error: the maximum

e e e -

IIIII/ 1 1] 11

ET

Eo

Ec

Ep

/ | | | |
/ 4093 4094 4095 4096

VpbA

\

EL

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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K 4-35 {3 F ADCHL Y 3% 452 K]

VDD
VT
0.6V Sample and hold ADC
converter
1
Ramn @ AINX Raoc®
- . | 12 it

converter]

J_ L
Charasitic VT IL+1uA @)
]: 2 ;O.GV I CADC

le

= Parasitic
capacitance

1.  A*Ran RaocHICapcHIZE, ZLE 4-58.

2. CparasiticZ/RPCB( 5 1R MPCBA & it s Al 2%) 5 4R % _E 13528 - (R LA TpF) - B K i Cparasitic BUE s PR #L e S B
PN 3 AN TN 1ol
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ErARE R U], R 4-61 INSERMAFTER 4-4 MBI L  fucu AT Vopa Bt BRI EAS 3]

% 4-61 DAC 1IMSPS¥{it
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s S %4 B/ME | REVE | AME | AL
Vopa AL F L DAC #2170, &R | 24 3.6
VRer+ IEBEHE DAC ¥t 27 M1, Hib A Es: | 2.4 VDDA | V
V/REeF- MSHHE - VSSA
- ‘ DAC ffithgn | JEEFI VSSA 5
R e A B4y 7 2 HRL P kQ
L % g FT FF IS ) S L T3 1271 VDDA =
Ro i BT DAC i 22 h e 1] 10.3 12.3 157 | kQ
CL B L ZE - 50 pF
. VREF+ -
= i AR T I 0.2 \Y;
DAC—iUT # I DAC_OUT %t Hi [ 02
B g2 b s e 0 VREF+
oo FEF IR S (FEH LB ) DAC B - 180 230 | pA
JH#E(Voop+VopA+VREF+) - 400 610 pA
WEN (V. 12 M | DAC Zrhes1JT CL <50 pF,RL>5 3 a1
tseTTLING Mt/ ME AR Nt KAE k€ us
DAC_OUT ik | KA [+ LSB) DAC ZZ #5550 2.1 2.6
AT PR 25 e J F e 1) (Ao i DAC ZZ#:4TJF, CL <50 pF,RL>5 4 7
twAKEeuP DAC %] DAC_OUT iAFIH &AM kQ Hs
+ LSB) DAC 2245 %4, CL<10pF 2 4
psrr | PE fﬁ\?ﬂ]@ FL(HR T Vop33A) (4 | DAC i #8417F, CL <50 pF,RL>5 85 30 | dB
NER/TRIERS) kQ
PR E S H ADACX_DATOZF 17 4%
Z AN AL, DURIES AR
S NS A B IR 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 &
DACxy_CTRL.INOUT =1, CL=<10pF 14
DACxy CTRL.BXEN =0
Voffset L\:Iech)ldle code offset for 1 trim code VREF+ =3.6V 1500 Y
T, wANFE
it BT 0x800 250 | 400
Iopapac) | DAC consumption from VDDA ot %ﬁ%@bxﬁ%ﬁﬂﬁ 450 | 670 | pA
WK | A, WA 025
4] 0x800 :
T, wANHE
i 1 B A T 0x800 180 | 240
Ibbvipac) | DAC consumption from VREF+ IF x ﬁ%a’ojﬂ”fg LN 320 400 pA
g haRoe | sk, WA
] 0x800 155 200
DNL H‘I)E’s% P 2 (2 AN S CRY 8] 1) i 5 2 |ise
7%)
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ARLR AR B (AR ARG i I I B
INL %65 0 F1CHS 4095 2 )i Lk - -6 - +6 | LSB
T () 22)
T VREF+ =3.6V -16 - +8
B g)ﬁmﬁ(ﬁﬁ% 0x800 il % pilﬁszssli)Q VREF+ =18V 20 ] 20 | LsB
i g2 P o F,CL < 50 pF, %A RL -8 - +6
WA | MR - - [ #WS | - %
1. HZEAVEGAE, AEAER .
% 4-62 DAC 15MSPSH51%:
il B % BAME | FEUE | BOKME | AL
Vooa | AL R - 1.8 - 3.6 \Y;
VREF+ EZFEHE - 1.8 - 3.6 Vv
Vrer | ISEHIE - VSSA \
DAC_OUT |DAC_OUT H /& - 0 - VREF+| V
DNL | JR£E B (2 MESACHD ] () m 22) - -2 - 2 LSB
AELR PEAR B (AR i DR R S
INL A9 0 FIACHY 4095 2 [a] %Lk 8] i) CL <50 pF, no RL -4 - +4 | LSB
i)
10%-90% - 16 22
VDD >27 . Hiihii 5%-95% - 21 29
BN 1%-99% - 33 46
32Ish - 40 53
1lsh - 64 87
10%-90% - 24 32
VDD 27 . it 5%-95% - 32 43
LA | 99 S A
B (AT 10 AR = =
tserrune | /MBS N K{E, DAC_OUT 1A ns
IH {14 LSB) 10%-90% - 1r | 88
N 5%-95% - 21 116
VDDjﬂtﬁgtﬂm 19-99% - 33 | 181
32Ish - 40 196
1lsh - 64 332
10%-90% - 24 128
VDD <27 . Ml 5%-95% - 32 170
e 1%-99% - 49 265
— /LR RO A oI - = -84
1lsh - 93 483
N AR 25 R R T BT 1) (A {2 % DAC
twAkeuP iﬁ?;gOUﬁgggﬂﬁgéé%Z LSB) CL<10pF - 14 35 us
VDD > 2.7V 66 85 - dB
PSRR | GraslLt VDD <27V 54 85 - dB
Ibbapac) | DAC consumption from VDDA A, HiN T {E 0x800 - - 0.2
Ioovipac) | DAC consumption from VREF+ T, A {E 0x800 - 720 1066 | " A

1. HZEATHEERIE, AR Pk,
4.3.25 LB B (COMP)Re
AP, % 463N BHUL HRIRE AR 44005 ISR . fucL R AV opa it i LI L4351
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* 4-63 LbEERHE
Ginc) 0 v tin RME | BRUE | BRME | BT
Vopa R AL H FL - 1.8 - 3.6 v
Vin N R - 0 - VDDA
oA —_
Vrer 6bit DAC ffis i JE DAC EMEE?;,“ EHV’ VREFP = - 45 42 | mv
DAC Hi{fiti, VREFP =
Iner 6bit DAC static consumption 3.3V 210 350 nA
=) oA —_
from VREFP DAC & K%, 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
R 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 i 450 i H
overdrive square signal

1 W8 RIE, AR P,

4.3.26 T] Y FE 18 25 UK B (PG ARy
BRI,  4-64MN1F A-65(IBRUR MG T A-A0 2N INFRBERLE | fuoL TRV poallt B i R Il

RS
K 4-64 TIYRFENYG S HOK AR H o AR R PR )
w5 ZH %4 B/ME | HBBUE BAME Hhr
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 e - -3 - 3 mV
TorrseT 2 U5 - - 5 - uV/eC
SR R 1A ADC FRAR L2 - 22 - V/us
ke = - 50 -
GBW BRI B T Hmih s = - 75 - MHz
HmiEas =32 - 2.2 -
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B =1 - 170 220
tSETTLE pemaingle| FYEIEET =8 - 400 600 ns
FIGIEAS =32 - 1400 2000
SNR 5L - 80 - dB
THD BB BIR I 925 = 1, Fin = 10KHz, - -80 - dB
ENOB B Amp = 0.94Fs, N =2048 - 13 - bit
SFDR TN A G - 90 - dB
SNR 5L - 72 - dB
THD REBER ST HEEHE2S = 32, Fin = 10KHzZ, - -80 - dB
ENOB R Amp = 0.94Fs, N =2048 - 10 - bit
SFDR T BN A G - 68 - dB
I FLLTH#E HA PGA - - 43 mA
1. BWHHRIE, AFEAFE I,
K 4-65 TIYRFENYG f UK AR 22 A AR PR
ines ZH %8 BME | BAME | BRKE v
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 V
Rin LTPNEET - - 10 - MQ
G ZE oy - 2,4,8,16,24,32, 48,64 -
e s o =2 -0.5 - 05 %
Fon AR ZorE =64 -3 - 3 %
Vos fm#% - -3 - 3 mV
ToFFseT 2 Ui - - 5 - uV/°C
SR JAREE e 38 ADC I FRE B - 44 - Vlus
Z e =2 - 25 -
GBW BRI B R ZoMhaE =16 - 3.7 - MHz
Forilas =64 - 1.1 -
ZEoWE =2 - 170 220
tsETTLE FE 7 ] ZoEE =16 - 400 600 ns
ZorE =64 - 1400 2000
SNR IEL 4 - 81 - dB
THD HIBOR A ¥43H425 = 2, Fin = 10KHz, - 79 - dB
ENOB P Amp = 0.94Fs, N =2048 . 132 . bit
SFDR T BN A Y - 90 - dB
SNR {EMELL - 73 - dB
THD R FE4y 25 = 64, Fin = 10KHz, - -66 - dB
ENOB AR Amp = 0.94Fs, N =2048 - 10 - bit
SFDR T BB A G - 68 - dB
I LAY AR BAPGA - - 6.4 mA
1. BHEHRE, ANEAFFIREL.

4.3.27HESEZ S (VREFBUF)&F 4
R AERE I, R 466 BHUREFIIT AR 440 2% IR B RS . fuoLkIZR ATV ppafit HLHL I I B4 51,
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* 4-66 HIESHopPARFRED

s 2 %1 BME | HREME | BRME | B
Vopa AL FL Y5 L - 24 - 3.6
VRS=00, Ta=25C 2.044 2.048 2.052 Vv
V/REFBUF_OUT 22 H 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 HFR - - 40.05 0.1 %
CL Uik Rk - 0.5 1 2 uF
DC 48.9 74.7 -
PSRR A FE I L dB
100KHz 25 40 -
tsTART J& Bl TR CL=1F - 500 650 us
|DDA(VREFBUF) VREFBUF\C/%]ISDTDUW from lload <= 10 mA - 45 80 pA

1 W8 RE, AR PR,

4.3.28 B EEFERKIL(TS) Rt

BRAERE I, R 4-67TM SRR GR 4-400 ISR L« fuou IR MV opa it L i ST 13 21

R 4-67 IRSEALEAIRRME

5 S B/ME HRUE YN Hpr
T.O® Vsense FHXT - EE A 26k - + +3 <

Avg_Slope® SEHREE -3.7 -4 4.3 mv/<e
Vo) 1 25 I (1) L - 1.32 - \Y
tstarT® ST ] 4 - 10 us
Ts_temp@® LiBGR R, ADC SRAER A - - 3 s

1 WEZREPETRIE, AR Pl

HIBCTH ORI, ASEEA ™ il

B R RO SRAE IR 80 7T DL e S P A PPl 3 2 R PR R E
R P A TR I RSy R, T AR SR

A w0
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5 HIER~T
5.1 QFN32

Kl 5-1 QFN32 $f3: R ~F

D D2 MILLIMETER
h SYMBOL MIN | NOM | MAX
[ wuUUuUJuuy . A 0.70 | 075 | 0.80
' = =1 Al — | 002 | 0.05
2 - [ d 2 b 0.18 | 025 | 0.30
= - 0.18 | 020 | 0.25
R S = S
— - = : - =

= | — e 0. 50BSC

= — Ne 3.50B5C
/J_T nn mﬂ@ E 4.90 | 5.00 | 5.10
- /e k] A 2 3.40 | 2.50 | 3.60
E;\POBED THERMAL Ne \\Ml A L 0.35 | 040 | 0.45
PAD ZONE h 0.30 | 0.35 | 0.40

BOTTOM VIEW

Al

3 BRED Option & 3 M#H option B

Kl 5-2 QFN32 HEs A d il ™

3.5
57 3.8 -—1 R 35 ="

\

| =

| 0.5
|

JO00

s
10

)000000]

1 ReFArhzR
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D Nl syvEoL | LMETER
18 k MIN | NOM | MAX
0 8 1000000000010 A |o080| 085|000
: ) 2 = al 0 | 002 005
- = nl Y b 020 | 025 | 030
= ‘ < bl 0.1SREF
:’ N “ c 0.152REF
= u P D 690 | 7.00|7.10
— — o 5 — — E 2 m 550 | 560 | 570
I~ L2 Al Nd 5 50BSC
) o e 0.50BSC
= ‘ [ E 600 | 7.00|7.10
-} K E2 | 550560570
“/fonagelboodna i TR
o A00aqQqooooind L 35 | 040 [ 045
| I L e e Lot ot
EXPO SED,_T}.]E RMAL / - K 0 30REF
T0P VIER FAD OB BOTTON VIER b 030035 040
SIDE VIEW
B 5-4 QFN48 S SEAi idil(™
05 0.2
OO
U000opoo0aL os
| T
37 i —24
— —
— | —— 0.3
— | — !
— i —1
78 58 = Iy S =
— ! ——
— | —
— | —
+ 48— i —i13
uoupnpununl
\
1 12
6.2 |
7.8
1. RoPgbhrh=EK
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3 UQFN48/UQFN48-1

K| 5-5 UQFN48/UQFN48-1 F# R~

D No W MILLIMETER
18 [ I3 : MIN | NOM | MAX
0 - PpOO0OC000[000 (JEVD A |o0s0]o0ss]| o060
N P 1 (L Mok - = (S e Al 0 | 002|005
) ):byc 2 b 020 | 025 | 030
E [ E b1 0.18REF
= i =1 c 0.152REF
5 ut = D |69 700][710
— — u 5 = = E E D2 550 | s60 | 5.70
St - - Nd 5.50BSC
> a ¢ 0.50BSC
- | g E 690 | 7.00|7.10
= K E2 | 550560570
Chooanaac 714? T T Tom]
0 v/an Qapaioooaomi( L 035 | 040 | 045
4 [P LT g .JJ L1 o |oo0s|o10
) ExPo?ED_ THERMAL/ K 0.30REF
TOP VIEW PAD ZONE . h 030 [ 035 [ 040
SIDE VIEW
Pl 5-6 UQFN48/UQFN48-1 £ RS # 7 i D
0.5 0.2
% || 17 25
HOUnOpUOUnL os
\ f
373 i —24
—1 —1
5.7 1 |
— 1 —— 0.3
—— \ — !
—1 | —1
78 58 =|-— e
— | ——*
—1 \ —1
—1 i —1
448 — i —13
V0000000000
\
1 12
6.2 |
7.8
1. Rersirhzk
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LQFP48

K| 5-7 LQFP48 3 R~}

" MILLIMETER
N SRR, | 5. 0 Ol (e e =
/ T_I" \‘ { / 7—3_— \(I\l NOM .\|.\\
] ‘ o o r’ HHHF TTTTT T B all ~g = FEer
= aﬂiﬂiﬂl ili|m _—J} ' il JTAIAAAATAIARAENL, A | 160
il A 4 Al 005 | _ |015
c
F A2 1.35 | 1.40 | 1.45
A3 0.59 | 0.64 | 0.69
i . - - b |o018| _ |026
- DI - r
36 ‘ 2 / bl 0.17 | 0.20 | 0.23
| ARAAAARAAAAR | ! o [T c o3| _ |o17
i o 24 1 L — ez cl 0.12 | 0.13 | 0.14
= B 1 e~ D 8.80 | 9.00 | 9.20
=5 i b DI | 690 | 7.00 | 7.10
= == B * DETAIL: ¥ E 8.80 | 9.00 | 9.20
=i =5 El | 690 | 7.00 | 7.10
o~ b ot eB 8.10 [ — | 825
48 ) sz B
VL. S ! Y T ; ¢ 0.50BSC
1 T O OOT /,‘// le - —
ijdkgkﬁjﬁﬂ[\_;& DR | BASE METAI // \l: A L 0.45 } = l 0.75
1y 2 — o2
=ty e BB WITH PLATING Ll 1.00REF
SECTION B-B 0 0 ’ ‘ 7

5-8 LQFP48 d 3 48 A i (D

T00000000000 z3s

T =23 H | =

99 58 % fffffffffff B =

= 05 °5iz

e B
0000000000

&
%

1 RePAhEAR
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5 QFNG60

Bl 5-9 QFN60 $f 3 R~

— D -
L _LZ_ SYMBOL MILLIMETER
60 E‘L‘: mark) T T 60 MIN  NOM  MAX
’ 1 1| | ‘ A 0.80 085 0.9
21 s JH= I . = ; 1 Al 000 002 0.05
2 = i hL; b 0.10 015 0.20
= ¢ 0.152REF
i [= & \7 D 590  6.00 610
& ol @ D2 1.50 1. 60 4.70
== ¢ 0.35RSC
g = = Ne 4. 90BSC
Nd 4. 90BSC
7 E 5.90 6. 00 6.10
g’ : zl ; = 1 L2 1,50 1.60  4.70
1 I HIN ‘ | L 0.35 040 0.45
el bl 1.2 0.25 030 0.35
TOP VIEW D2 h 0.30 035 0.40
- Nd i k 0.30REF
- - k2 0.40REF
R 0.07SREF
FaRER 4.90%4.90
! BOTTOM VIEW
al T =
1 TR
SIDE VIEW
5-10 QFN60 324 gl ™
. 0.35
45 | T oa
100000000000000 078
\ ot
T 46C= | —30
— i — 1
— 4.7 — f
— ! —
— | —
— i —
68 50 =—F———— —-—4,[—-—-1-— ==
— } —
— | — .
— | ——
= | 035
— 1 —
0 — 1 —
+ B0 | —16
1 15
5.3 .
6.8

1 RFRAhZR
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3.

6 LQFP64

Bl 5-11 LQFP64 33 R~

)
G- T A O [ [ e
(U O mxii R N P
N adl 4
F c A _ _ 1.60
Al 0.05 — 0.15
A2 1.35 1.40 1.45
D A3 0.59 0.64 0.69
b 0.18 o 0.26
Dl
N . bl 0.17 | 020 | 0.23
RAHARARAARHAAHAH c o] _ o
I cl 0.12 | 0.13 | 0.14
37 o | s m
o ] D 11.80 | 12.00 | 12.20
=] o |
=== =] D1 9.90 | 10.00 | 10.10
o o v o e ——
[ e L E 11.80 | 12.00 | 12.20
=]  — o |
o= 4 == g E DETAIL: F El 9.90 | 10.00 | 10.10
g E e 0.50BSC
i ::'E eB 11.05 e 11.25
o= > E= — b L 045 | — | 075
L= : = SR T Ll 1.00REF
0 0 72
L L T — 7 Jl% [ — |
1 16 BASE METAL i l
b e € B B ‘WITH PLATING
SECTION B-B

Bl 5-12 LQFP64 348 f i ™

48 1 33,
JinonoopoouonoD v4s
Tg AHF : —32
= 02 03—
= | =
— ! —
—/ | —/
128 78 = b =
—/ 1 —/
— ! —
(— | , =
= 05 05 ——=
= il | =17
000000000000000
1 | 16
12.8
2. JHRA K
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LQFPS0

& 5-13 LQFP8O0 3 R~

SYMBOL MILLIMETER
MIN NOM MAX
A _ | — 160
Al | 005 | — | 015
- A2 | 135 | 140 | 145
A3 | 059 | 0.64 | 0.69
= ——p - = b 018 | _ | 026
S S bl | 017 | 020 | 0.23
60 41 c 013 | _ | o1
| _RARARAAARAAAAARAARRE | |- ol |01z | 013 | 014
i) IJ 40'; D | 13.80 | 1400 | 1420
= == DI 11.90| 12.00 | 12.10
o == ‘ i E | 13.80 | 14.00 | 1420
== = - Ll— El | 11.90] 12.00 | 12.10
% E DETAIL:F eB 1305 — |[13.25
= Eo L E c 0.50BSC
== = \ -——b— L | o045 [ 060 ] 075
== S g ' L1 1.00REF
= =1 f 0 o | | 7
0= O = e R L=
HHH HHHHWHHHHHHEHHH - G
| S | . SECTION B-B

K 5-14 LQFPSO0 3} 3 42 £ 73 (O

|:|4O

YS— L 15

02

o
w

100uooono
0000000000

149 98 =2

—

It

‘

Tl

o
o

1T
Ju000000DUbO0DD0DOOD
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14.9 !
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5.8 LQFP100

K| 5-15 LQFP100 $f3 R ~f

1
yaza /
4 = 0l ] MILLIMETER
\ ail 11 N ! SYMBOL
\g MIN | Nom [ mAx
—p — A - | 1.60
005 | — | 0.15
—— Dl —_—

135 | 1.40 | 1.45
0.59 | 0.64 | 0.69

RR2RRRRARARRRAAAARRAAAAE |

Bl
- |
SIB|E

% 50 b 018 | _ | 026
bl 0.17 | 0.20 | 0.23
c 0.13 0.17

cl 012 | 0.13 | 0.14
D 15.80 | 16.00 | 16.20

ARAARARAARAAARRAAARARARAS
LELEELEEELEECLEEEEEEEEEL

DI |13.90 | 14.00 | 14.10
E 15.80 | 16.00 | 16.20
DETAIL: F El 13.90 | 14.00 | 14.10
o O " | eB [1505| — [1535
1 ey
— ,l 13 b e 0.50BSC
- ~——bl— L Joas] — Jors
T ' Ll 1.00REF
/</ clc 0 o [ _ 7
BASE METAL | l
T rmpLATING
SECTION B-B

Bl 5-16 LQFP100 355 A i ™

T 10000gpo0000§ 000000000000 <5
S =,
0000000000000000000000003 ‘
L RSPk
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9 LQFP128

K| 5-17 LQFP128 $f# R~

D . COMMON DIMENSIONS
D1 g i (UNITS OF MEASURE=MILLIMETER)
A SYMBOL |_MIN NOM | WMAX
ARAA AR AR RAARARARRARARARRRRARRE £ A = = 1.60
Il g i - Al 0.05 | - 0.15
= e L1NES 1 A2 1.35 | 1.40 | 1.45
== 'l’ = = A3 0.59 | 0.64 | 0.69
= | \ TOP-E-MARK T\ BTM-E-MARK 5 A m. am mE
= 2-91.80X0.10+0.05D 2-01.80X0.10+0.05D = c 0.13 - 0.18
= B= = c1 0.12 0.127 | 0.134
= = = D 15.80 | 16.00 | 16.20
. = e ; D1 13.90 14.00 14.10
wl bl = = = E 15.80 | 16.00 | 16.20
= == = E1 13.90 14.00 14.10
= = — e 0.40BSC
= = = L 0.45_ | 0.60 | 0.75
== == = K] 1.00REF
= INDEX ©1.20X0.20+0.10D = = 2 0.258SC
= { == = R1 0.08 = =
e ) Q b = R2 0.08 - 0.20
= {7/ = = S 0.20 - -
= 0 o 35 7
A ILLEERERELGRREEGEREEEEREL] BLELLR s 07 o = =
11 12 13"
——H$To2 e . ?—0 03 T 17 15
— WITH PLATING b1 AA
-t //2
BASE METAL
% D
vl T \\ “A
Al NOTES:
ALL DIMENSIONS REFER TO JEDEC STANDARD
el MS—026 BEE DO NOT INCLUDE MOLD
‘ SECTION A-A FLASH OR PROTRUSIONS.
o~
i -
L - o3
) ‘“A‘/

K 5-18 LQFP128 & R AT gy ™

T 0000000000000000000000000000000 =
T =Y 1 =[2
= 0.2 =
% o.zi:%
16.9 12.6 % %
= <
% 0.4 %
40128 *‘ ‘“ a3
E]DDDUDDDDDDDDDUDDDUDDDDDUUDDDDDQZ
13.9
16.9
1. ReTRAChZK
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Nation$-

N32XXXX

LOGO

Product series

A

XXXX |

Specific number

Batch number

A

XXXXXXXX

;

Pinl. ———MCU version number
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K] 7-1 N32H473 RFT AL (S B EOR

N 32 H 4 73 C E U 7 X

Company
Abbreviation
Nationstech
MCU Bit Width
- Expansion definition
2bit !
s2bi blank by default
Types of Product
High performance Temperature Range
MCU Core 7 :-40C~105<T
4= ARM Cortex-M4 8:-40T-125C
. Package Type
Product Series T-LOFP
73 = Analog Enchanced Type U=UQFN
Q=QFN
Number of Pins
K =32 Pins
C =48 Pins )
R =60 or 64 Pins Flash Size
M =80 Pins C = 256KB Flash
V =100 Pins E = 512KB Flash
Q =128 Pins G = 1024KBFlash
> —
7.2 3T BAAS(E B
R T-1N32HATIZHIIT I ARILE B
WHASO Ep S BERT (80 SPQ® BV
N32H473KCQ7 QFN32 5mm x 5mm Feit 490 -40°C~105°C
N32H473CCuU7 UQFN48 7mm x 7mm e 260 -40°C~105°C
ot 260
N32H473CCU7E UQFN48-1 7mm x 7mm — -40°C~105°C
o 2500
N32H473CCL7 LQFP48 7mm x 7mm e 250 -40°C~105°C
N32H473RCL7 LQFP64 10mm x 10mm ot 160 -40°C~105°C
N32H473MCL7 LQFP80 12mm x 12mm FEdE 119 -40°C~105°C
N32H473VCL7 LQFP100 14mm x 14mm i 90 -40°C~105°C
N32H473QCL7 LQFP128 14mm x 14mm e 90 -40°C~105°C
N32H473KEQ7 QFN32 5mm x 5mm el 490 -40°C~105°C
N32H473CEU7 UQFN48 7mm x 7mm ot 260 -40°C~105°C
N32H473CEL7 LQFP48 7mm x 7mm FEdE 250 -40°C~105°C
N32H473REQ7 QFN60 6mm x 6mm ot 490 -40°C~105°C
N32H473REL7 LQFP64 10mm x 10mm e 160 -40°C~105°C
N32H473MEL7 LQFP80 12mm x 12mm el 119 -40°C~105°C
N32H473VEL7 LQFP100 14mm x 14mm it 90 -40°C~105°C
N32H473QEL7 LQFP128 14mm x 14mm FEa 90 -40°C~105°C
N32H473CGQ7 QFN48 7mm x 7mm Foit 260 -40°C~105°C
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N32H473KCQ8 QFN32 5mm x 5mm Fofit 490 -40°C~125°C
N32H473CCU8 UQFN48 7mm x 7mm Fohit 260 -40°C~125°C
N32H473RCL8 LQFP64 10mm x 10mm Fofit 160 -40°C~125°C
N32H473MCLS8 LQFP80 12mm x 12mm Fofit 119 -40°C~125°C
N32H473VCL8 LQFP100 14mm x 14mm Fofit 90 -40°C~125°C
N32H473QCLS8 LQFP128 14mm x 14mm Fofit 90 -40°C~125°C
N32H473KEQ8 QFN32 5mm x 5mm Fohit 490 -40°C~125°C
N32H473CEUS UQFN48 7mm x 7mm Fofit 260 -40°C~125°C
N32H473REQS QFN60 6mm x 6mm Fofit 490 -40°C~125°C
N32H473RELS LQFP64 10mm x 10mm Fohit 160 -40°C~125°C
N32H473MELS LQFP80 12mm x 12mm Fohit 119 -40°C~125°C
N32H473VEL8 LQFP100 14mm x 14mm Foa 920 -40°C~125°C
N32H473QEL8 LQFP128 14mm x 14mm Fohit 90 -40°C~125°C
Fofit 260
N32H473CGQ8 QFN48 7mm x 7mm -40°C~125°C
it 2500

1 ORI E B e AT
2. SbBAINEA LS, A HAMRR, ERRRERECR

3. mMuRHE
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H 3]

fA

2023.11.26

V0.6.0

FIURRRAS

2024.4.8

V0.7.0

1B GTIML~7 SCBRRRME K il SR
4i— PGA 5| ity %

NI FEMC s/ 51

78N ADC SR FE I [a]

el

2024.5.28

Vv0.8.0

P E 4-19 SHRTPLL #ik

I8 BTBOR #8 ORI R4 2 IO 4
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