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N32H474xC/xE BAEF M

N32H474 £ 3R 32 bit ARM Cortex-MAF %, i LIEEH240MHz, ZFEFERIBHADSPH
4, BEREIE512KB#R AR Flash, 192KB SRAM(f1#%32KB CCM SRAM) + 4KB Backup SRAM,

£ 44 12bit 4.7Msps ADC. 8/ 12bit DAC. 44PGA. 7/ COMP, £ R USB FS Device-

U(S)ART. 12C. SPI. CAN-FDE&EEED, XIFXSPIREFMED, XBRFEMCE#ED, i
12SEFED, XFFERREEENE, ZMNEREEN S, EHEN S, B, KIhiEenr s,

B S EEAINE S %, XRAES/TDES. SHA. SM3. SM4., MD5& B, XTRNGEBEH S KE
#, T#CRC16/32

REERFIE

® i CPU
— 32 fi. ARM Cortex-M4F W%+ FPU, HJE IR TefRrikida 4, SCHF DSP 45 4-F1 MPU
— MHE 8KB 154 Cache £&47, (FF Flash JE B IGHATIET 0 S51F
— #EE45i 240MHz, 300DMIPS
o INEFHER
— 512KByte ;v Flash, CHFIN#AEM. 200 KEHLEARGYT, 1 TS IRE, 10 FH0E (R
— 160KB i fi SRAM, SZRFAF B
— 32KB CCM SRAM, FHLERI AEH SRAM, HHLE AN CCM SRASM, #§ ECC
— 4KB Backup SRAM, 3Z#F ECC, TA[7E Standby #=fRHF
o IiFE
— Run #x: 45mA @240MHz (4MESEH] 3.3V@25°C)
— Stop0 #EX: SRAM Tk, P arfEasfaff, RTCRun
— Standby #55X: 6uA JL7U{E, Backup SRAM fR¥F, Ay &0 Arf7atfRfF, Wi RTCRun , 10 fR¥F
® [ep
— 4MHz~32MHz #Maf e s A
— 32.768KHz #MiKi% i1k
— WEZAEE PLL
— SCHF 2 BRI RPN, T P I R e L I e
— WEFEE RC 8MHz , -1.5%~+2% & 4x I i Sz [l
— WEKIE RC 32KHz, +/-10904% i 4= FZ 7 [
o Hfr
— SCHF A AN S A AL
— XFEETIAEAL
— SCHFVT YR AR A B R A
® B K 107 GPIOs
o EfEEA
— 14~ USBFS Device #:1, W& PHY, SCHRLMAEMN
— 6 SPIIEH, 24128 /e LE, 5 sPI &M
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— 44~ USART 0, 44 UART #% M, 3 H57816. IrDA. LIN, USART3/UARTS/UARTS f¥] TX F RX AJ A4 3| it 4t
— 4N 12CHEH, EEEE 1MHz, EMBRRATES, AR T SCREXHIE I B
— 3~ CAN-FD 24k H, wLl4a5|
AR AN
— 44~ 12hit 4.7Msps ADC, ¥ 12bit. 10bit. 8bit. 6bit SRAFAEEE, B LLEE{: T RAE S 16bit, 1~ ADC £k 16 oML
PRI NIEIE, 3 PRI NGB, SRR AR R 2
— 8/ 12 fii. DAC:
® DAC1~4, /> DAC XA 1 A% s s o8  sb— AN i, SRFEE A IMsps, SRR Buffer Al
ANy Buffer frth, FTRASCREXS vt X5 AT [R] B X Py Xt oy e
® DAC5~8, A DAC USCHF 1/t i N, SRAEH = 15Msps, (XSZRFA T BUFFER Lt
— ANELEIEL PGA, ST ZE /0 A5 AR SR AR 25
— 7T mEE B # COMP
— Z¥E 1S FHE VREFBUF (2.048V/2.5V/2.9V ATt E D
— IR
AR Y RED
— 14> xSPI 1, SCRF 1/2/4/8 fidid v FE TG &, WA T4 SRAM. PSRAM # Flash, 3CHF XIP
— 14> FEMC( Flexible External Memory Controller) %1, 8/16 { ¥#s %8 B AT BC B, 3 #F SRAM. PSRAM. NOR Flash.
NAND Flash

BB L% ] P B2 B BB AR b 2% Cordic
P E SRR INESS FMAC, 328 FIR. IR JBJ
2 NMEIE DMA #5138, SN EHIEESCRE 8 @18, @RI & B Kbk B 7T A
RTC BRI, XRFHESETTES, Mo, FNEMRE, STREASMNRN SR
SE R EAR
— 1A 16 A RS T I LB (SHRTIML), AN ks B2 52 I T3 6 A 16bit e 83 5s, BAMER 3 800H 2
AT RIS, B IR 125ps, SZHF 12 AMNZ PWM firthEk 6 Xt B 4 PWM it
— 37> 16bit BN THEES, SCRFRINER, TAMaH . RIS SEDIRE, momiEHE A ons; BASERARE 6
AL IEE, Hod 4 ANMETESCRR 4 X AN PWM Hith
— 10 4> 16 i@ H & I 45 (GTIM1~10):
® GTIM1~7, fmEhilkEfE 5.56ns, MEAER ALK 4 MSLIEIE, HMBEEA AR, MHiki. PWwM
PR FR B A S
® GTIM8~10, fmfEHHiE bns, FNEMNHLIE 4 MMSLEE, @B MM, Ml . PWM
A BRI AR A Y, SOBTE 1 SCRES SR ELAMATHE,  SCRERI SN
— 2 32bit FEAE B TR
— 27> 16bit {RINFEEN &, FI7E Stop0. Standby #x\ T~ TAE
— 1x 24bit SysTick. 1x 14bit % & IHI(WWDG). 1x 12bit #37F | 141 ( IWDG)
iz A
— 37FF SWDITAG fE£% iRt 1
— # USB. UART Bootloader
ReRM
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— Flash f26igin%, 2 M XEH (SMPU)
— XFEFGHRF (WRP) , ZFERY (RDP) %4 (LO/LL/L2)
— WEBMEREENES %, Y # AES/TDES. SHA. SM3. SM4. MD5 5%
— X FF TRNG (EBENIEUK AR  SCFF CRC16/32 i85
— XFFZAERE, BANE N, TR SR S A R 2k 5

— ZFEBE YR
® 96 £z UID #1128 £ UCID
o TIE%H

— LAFH/EVEH]: 1.8V~3.6V

— TAEREEEHE: -40°C~105°C /125°C

— ESD: #KV (HBM f%1) | KV (CDM %)

— EFT: VDD (+/-4KV, AZ) , 1/0 (+-2KV, A%
o

— QFN32(5mm x 5mm)

— UQFN48(7mm x 7mm)

— LQFP48(7mm x 7mm)

— LQFP64(10mm x 10mm)

— LQFP80(12mm x 12mm)

— LQFP100(14mm x 14mm)

— LQFP128(14mm x 14mm)
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H %X

. 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
I R =y et (] 1 1LY ) [OOSR 17
2122 FEARTEITER(BTIMIN2) oottt 18
2123 GEFHIEITBR(GTIMLNT) oot 19
2124 FERTEH(GTIMB~10) oottt ettt s st n et 19
2125 TETERTBRATIML~E) oottt sttt 20
2126 ARIHFEIEIT BE(LPTIML~2) oottt 20
2127 RGBT IETE T BE(SYSUCK) coovvveeviees ettt 21
2128 BT THIERTEEWDG) .ottt n et 21
2 S 00 8 2 2 I OO OO 22
214 HFHEE FIUUR BEUSART) oot eeves ettt sttt ettt 22
205 ERATAMEIE TN B AL (SPUI2S) oottt 23
216 ZEREATAMEIETT CXSPL) oot ee ettt 24
217 BRI AT AR B B R IR (FDCAN) (oot 25
218 RIFEMIIMEAEREIERIES (CFEMOC) oottt 26
219 AT ELRETEIAETETT (USB_FS) oo sesee e ses sttt 26
220 VEBEETIEIITERS (FMAC) ottt 27
221 CORDICAEFEZE (CORDIC) ..oooiviiveeeeieeeeeteeeeeee s en e sn et en e 27
R Rk N TR e - L (C]=] (@ ) IO 27
223 BB T EEBLIL(ADC) oo 28
224 BELEEILZE(COMP) .ottt 29
225 BUFAEIUFEHL(DAC) ..ot eee ettt 30
226 FIGRFEIEZE T ICEE(PGA) oottt et 30
227 HIEBHZMEE (VREFBUF) oottt sttt 31
228 AEIRTCRIRIETT T TOE(CREC) vttt 31
229 B ETRAE AT G ZE(SAC) ittt 31
230 HE BT IS (UID) oottt sttt 32
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231 BT HLRITAGTHIR I (SWI-DP) ..o 32
B B BB S UARIIEIR oottt ettt ettt ettt ettt n et 33
3.1 B R TR T T oottt ettt ettt ettt ettt ettt ettt e At et et et ettt e et et et ettt a et er ettt e eaaeas 33
31T QFNB2 oottt ettt ettt ettt et ettt et ettt ettt ee ettt e et et ee et en et eniens 33
3120 UQFNAS. ...ttt et ettt ettt et et e et e e s ettt e et ee et e et e e et e ettt eniens 34
3013 LQFPAB....ooeeeeeeeeeeeeeeeee ettt ettt ettt ettt ettt ettt ettt n et en e eniens 35
304 LQFPBA ..ottt ettt ettt ettt ettt ettt ee ettt ettt e et neeniens 36
30105 LQFPBO.....eeeeeeeeeeeee ettt ettt ettt ettt ettt ettt ettt ee ettt et ee et n et en et en et eniens 37
316 LQFPLOD ...ttt e et et e et e e et et et et e ettt en et e et 38
31T LQFPL28....eeeeeeeeeeee ettt ettt ettt ettt ettt ettt en et e e 39
3.2 G HIZ FH E S oottt ettt ettt ettt ettt ettt ettt e et er et 40
A BRI oottt ettt ettt e ettt et et e et n et en et 56
4.1 I 2T oo ettt ettt ettt ettt ettt ettt et et et re e 56
A1 BRI IR R oottt ettt ettt n ettt ettt en ettt en et er e 56
A2 HETEIBEL oottt ettt ettt ettt ettt ettt et en ettt n ettt r et er e 56

A 13 BB R e et ettt ettt ettt ettt ettt e e 56
O i == TP T PP SPTOTRTRTTO 56
A1.5 B IR oottt ettt ettt ettt ettt ettt ettt ettt et ettt e ettt ettt ettt et ettt et er e 56
A6 A T 2 e ettt ettt ettt ettt ettt 58

0 B == T =2 =< T TSP PE OO 59
4.2 T B R BT TE AL c+v vttt ettt ettt e e et et e et ettt ettt et e ettt A et ettt et e ettt et et et et en et erans 59
4.3 B 2B ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt n et arens 60
e T T 0 == =< TP 60
432 IR B TR A E oottt ettt 60
433 IR AR L R R VR oottt 60
A4 B B IR oottt ettt ettt ettt ettt ettt ettt ettt 61
A3, T R E oottt ettt ettt ettt ettt e ettt ettt ettt ettt ettt en e 62
A.3.6 BT AR AP oottt ettt 66
e B A T 42 = L TP 70
438 MARIIEERETRII B IS TA] ..ottt ettt ettt e et e e ettt e et es e e et et et et e ee et e et es et et et eees s e 71
B30 PLLA T oottt ettt ettt ettt ettt ettt ettt ettt 71
310 FLASHIE I B ENE oottt ettt et ettt ettt ettt ettt e ettt en e 72
4301 LR RAE(FTIBUBETE) oottt 72
A302 OB VT oottt ettt ettt e et et e ettt et et ettt e ettt r et ren et 73
A303  NRST G BT oottt ettt et et e et et e e et et et e e et e et en et et s et en et et e e en et en e 76
4314 SHRTIMIERT ZEEETE oottt ettt et e et e et et et et et e e s e et e et en e eer s et er e 77
A3.05  TIMIE I B e oottt ettt ettt ettt ettt et e ettt ettt r et 78
B30 B T I oottt ettt ettt ettt ettt ettt ettt 80
B30T O T I oo ettt ettt ettt ettt ettt e ettt ettt ettt n et 80
A3.08  SPHIZSTETIEFE oottt ettt ettt en et 82

A 319 XS P oo ettt ettt ettt ettt ettt en e 85
A3.20 0 FEMOCIETE oottt ettt ettt ettt ettt ettt ettt ettt ee e 87
A3.21  USB _FSHFME oottt ettt 98
4322 FEHIEE IR LG (CAN)EE TIRETE oo 99
4323 1200 BB B (ADC)HL B E oot 99
4324 1207 BB BB (DAC) LB oot 103
4325  EEEERR(COMPYEETE oot 105
4326 AR 2R T B (PGAYEFTE ..o 105
4327 HIEBEGIZEVREFBUR)EFNE ..oooooooeeeeeeee et 107
4328 I A R (T ) E oot 107

B BB RN et ettt ettt et ettt ettt ettt en et er et ner et en e 108
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5.1 OFN B2 ettt ettt s et et ettt ettt ettt ettt ettt ettt et et et et ettt ettt ettt e ettt 108
5.2 UQFNZAB ...ttt ettt et e e s s e s e s ees e e s e esees e et e s ees e et eseeseesee s e e et es et es et et et es et e s et et es e e er et er et ens 109
53 LQFPAS ..ottt e ettt e e e et et e et et et ee et ettt et tee et et et et et ettt e sttt ee e et et 110
S LQFPB oottt ettt ettt ettt ettt ettt ettt ettt et n et 111
5.5 LLQFPBO ... e e e e e e e e e e e e e et e et e e s et et et et ee et ee et et sen e eri 112
5.6 LOFPLO0 ..ottt e e s e ettt ettt et s et e e et ettt e s et r et 113
5.7 LQFPL28 .ottt ettt ettt ettt et ettt ettt ettt ettt 114
LR A= 17~ < [T 115
TR AN L= TR E TP 116
7.1 BT B2 I <ottt et et ettt et ettt et et e e et et et et ettt ettt et et et et Attt et et et et et et et et ee e e et et et et et et eteananes 116
7.2 A R L = RO 116
SR 7 7 3 - <o TP PT TP 118
-~ 1 < [OOSR 120

EHREARBHHERAR NSING TECHNOLOGIES INC.

Hihk: PRYITE G L X BT Ab X E IR %1095 [F RE AR K
Hii%: +86-755-86309900 15 H: +86-755-86169100
R4k https://www.nsingtech.com Hi4: 518057



Ay,
%) EREK

www.nsingtech.com
KHEHZ
2 1L INB2HATA B B I B oottt et et ettt et et e et e et et ettt ettt ee e r ettt en 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 40
B AL HE R R oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt en et 59
BB A2 T E oottt ettt ettt ettt ettt ettt et ettt et ettt ettt ettt ettt en et 59
BB A3 R I E oottt ettt ettt ettt ettt ettt ettt ettt ettt et ettt et et er e 60
B A B ) T E B oottt ettt ettt ettt ettt ettt ettt ettt ettt n et en et 60
B A5 B I LI B T E G oottt ettt ettt 60
Fo 4-6 PRI AR B AZ B R IE oottt ettt ettt ettt e ettt 60
ZE AT T BB IR oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt 62
R 4-8 BATHEU R I K RTEFE, ZE AR FRARAD A P T TN AF H I AT oo 62
e Y W OB O N2 i T <O OO ORI 63
F 4-10 IR R AU R R BT EED oottt et n et n et 63
F 4-11 R R AU R K BT EED oottt ettt sttt et 64
BB 02 A L TG oottt ettt ettt ettt ettt ettt ettt ettt e ettt ettt ettt ettt te ettt et ettt eens 64
2B A1 B T I B oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt n et 66
B2 -0 B I T T I B T oottt ettt ettt ettt e ettt 67
2 A-15 HSE 4~32MHZIR T B TEDD oottt ettt ettt ee ettt et en e 68
F 4-16 LSETRIG 22 EFE (FLSET32.TBBKHZ)W) ..ottt ettt sttt 69
BT AT HSI R T B E D@ oo oottt ettt ettt ettt et et ettt et et ee ettt ee e 70
FE A-L8 LSIHR T A MED oottt ettt ettt ettt ettt ettt e et en et en et 70
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 71
B A 20 P LA E oottt ettt ettt ettt ettt ettt ee et en et 71
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 71
B A2 R AT B L oottt ettt ettt ettt et r ettt 72
S A R AR e e A 11 OO 72
G A-2A ESDAART IR AR «voeeeeeeeeeeeee oottt e ettt et ettt ettt ettt ettt ettt ettt ettt ee et erer et en et 72
B A 2D EMISENE oottt ettt ettt ettt ettt n ettt en et 73
B A28 B A oottt ettt ettt ee ettt er et 73
B AT OB S I oottt ettt ettt ettt ettt en et 73
B A28 TOURBIAE TTZEW oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt 74
B 420 A L TE D) oottt ettt ettt ettt ettt ettt ettt ettt ettt et 74
B A-30 HNT AT TIEETED oottt ettt ettt ettt ettt ettt ettt ettt e ettt ettt ettt en et r e 75
BB BB N R ST G e oottt ettt ettt ettt e et et e e et et ettt et e e e ettt ettt ettt et e et et 76
T2 232 SHRTIMIEFPED. oottt ettt et et et ettt et e e et et ettt e ee et et et ettt e e et e s et et ettt e e et et et et esee e eeeeeeeens 77
o 4-33 SHRTIMAS U LR I T RE ) oottt ettt e et e et e et ee et en e e et en e e et e et ee et eeeneeeeeesneens 77
# 4-34 SHRTIMX A F4E 122 107K 40t ) B (IREE B AL ERM) oo 78
# 4-35 SHRTIMA B HAE 12 108046 H I BL(FIEBEIRD) oo 78
FE 4-36 SHRTIMIT NI EE D .ottt ettt e et et e e s et ee e e e ee e e e e e e e e e s e e e e s e eeeeeeeeeneees 78
B 2B ATIMLI2IBIFPED Lottt ettt ettt et e ettt et eee et et et ettt e et e s et et et e e e e et et et et et et e eeeeens 78
2 A-B8 GTIMLUI2IBIAISIBITEETED ..ottt ettt ettt ettt a e et e e et ettt a et e et et et e e e et et et et et et e eeeeeeeens 79
2 8230 GTIMBIO LOBFTED Lottt ettt ettt et et ettt et et et et ettt e aee et et et ettt e e et e s et et et e ea e e et et es et et ee e eeeeeeeens 79
2 A-A0 LPTIMLI2ZEEYED oottt ettt et et ettt et e s e e et ettt e e e e et et et ettt e e et e s et et et e e ee et et ee et eeee e eeeeeeeens 79
# 4-41 IWDG Ft KA/ N B AT ] (LS1 =32 KHZ) oot 80
# 4-42 WWDGH: KA /N E AL TH] (PCLKL = 120MHZ) ..o 80
G A-AB P2CTETTEFTED oottt ettt ettt ettt e ettt e ettt ettt ettt er et 81
G A-BA SPUEFYED oottt ettt ettt ettt ettt ettt ettt ettt 82
G BB I2SHETED oottt ettt ettt ettt ettt et ettt ettt ettt e et r et et 84
e 4-86 XSPITESDRIELIL T HIEETE .ottt ettt sttt ettt s e en e et s e s en s s eeneees 85
F A-87 XSPITEDDREETZR T FEIEFYE oottt ettt ettt ettt n et e s s s s s s eeneees 86
Fe 4-88 XSPITERXDSHE T T HIETE .ottt sttt ettt s e e s s s eeneees 86
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% 4-49 B IER LT FIISRAM/PSRAM/NORIEZEEVEIT M@ oottt 88
% 4-50 B AR F ISRAM/PSRAM/NORGEEVEIT W@ oo 89
% 4-51 5 AR T FHIIPSRAM/NORIZIEVEIT W@ ettt ettt ettt s et en e 90
% 4-52 3 AR T FHIIPSRAM/NOR B HEAEIT FEW® oottt ettt r et s et en e 91
% 4-53 A AERZE S FINOR/PSRAMIEET M@ oottt ee ettt s ettt et en e e s 93
2 4-54 [ AEE FHPSRAMB I FED®@ oottt ettt ettt ettt et ettt et e et s st e et eraeens 94
2 4-55 [A12 H FHINOR/PSRAMIEEZIT W@ oottt ettt e ettt ettt e et s ettt e et s et en et ereens 95
2 4-56 [A125 B FHPSRAM B I W@ ettt ettt e et ee et et e et n et n et en et 96
22 4-57 NAND R TF AL G B B IS A TED oottt ettt ettt ee e et e et eeee e 98
2 B-B8USBIS BT TH] oottt e et e et e et e e e et e e e e e et et et et e e s et e et et ee e e e e et et et et e e n e 98
BB BB U S B S B T AT T oottt ettt ettt ettt ettt ettt en ettt enen e 99
BB B-B0 U S B T L T oo ettt ettt ettt ettt ettt e ettt ee e 99
B2 BBl AD AT oottt e ettt et et et ettt ettt e r ettt ee e 100
482 ADCTTREITTHIM oottt ettt et et et ee et e s et et et e et et et e e et et e et et et et et ee et ee et en et 100
2 4-63 ADCHEE — JRIBRAIMIRRZEAED@ @) oottt ettt e r et en e 101
ZZ -84 DAC LIMSP S T oo ettt e ettt ettt ettt ettt ettt e ettt et et en e 103
2 4-B5 DAC LEIMSP ST oot e ettt et ettt e e ettt et et et ettt e et et et e ettt et et e 104
BB B8 Ll B T oot ettt ettt ettt ettt et ettt ettt ettt et e 105
2 4-67 TR AEI 2 TR B IR AT TR VED oottt ettt ettt 105
P 4-68 TG AE I 2 RS ZE TR VED oottt ettt et 106
B 4-89 LR B BB IR EFNED oottt ettt ettt et r et n et 107
BB AT T A B E oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt et en e 107
B T-LINB2HAT A B BT B S B oottt ettt ettt et ettt et e e et et et ettt e e e e et ettt eees et et et ee e e e eneens 116
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K H ok
B -1 NB2HATA B HIURE B oottt ettt e e e e et et e e et ee e en e e s e et es e et en e et en e st ennes 8
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 14
PEL 31 QFNSB2 G I3 A0 oottt sttt sttt s ettt 33
PEL 3L UQFNABE HIZI A coovveveeeeeteeeee ettt sttt s s s st s s st s nss e s esenanans 34
BE] B-2 LQEPAB T I AN AT vttt ettt ee ettt ettt ettt e ettt 35
BE] B-3 LQEFPBA T AN AT vttt ettt e ettt ettt ettt 36
PE B LQFPBO G BHIZI AT vt eeee ettt ettt s s s st s et e e s s s n s naesenanans 37
BE] 3-5 LQFPLOOG] FHIZI A0 .ottt ettt ettt e ettt e et e et n e 38
BE 3-8 LQEPL28 G| I T3 A0 .ottt ettt e ettt ettt n e 39
] AL B R B 28 b oottt ettt ettt ettt ettt ettt ettt ettt ettt r ettt 56
B A-2 B T AL oottt ettt ettt e et ettt ettt et ettt et ettt e ettt e ettt ettt ettt et en e 57
] 43 D L 7 2 oottt a1ttt e e ettt ettt ettt ettt ettt ettt et ettt ettt 58
] A R T BT R 7 2 oottt ettt ettt ettt ettt ettt ettt ettt ettt 59
] 4-5 AP S I B R SIS T ] oottt ettt ettt ettt ettt ettt 68
B 4-6 A I AR R AT TR T TE] oottt ettt n ettt 68
B 4-7 8 R SMHZE A BT I R oottt ettt et e e e et et et et ee e e s e s e s es et et e e e e et et eeeneneeneeneens 69
B 4-8 8 FH32.768KH TR FT BT N FH oot ee e e ettt et s et et et e e e e eseees et e e e e e en et et eneneeeneeneens 70
B 4-9 B NI HE ST TEEETE TE S oottt ettt ettt ee ettt ee ettt e s e ettt e e st e et et ee et en st ee et en e e eniens 76
BEL 410 ABBIITEIR ..ottt e et e et e e e et e et ettt et et et e ettt et e ettt et et n et et n et 76
B AL U IN R S T A oottt ettt e et ee et e et ee et es e et en et ee e es e et es e et en e en e 77
B 4-12 PC R AT I TR R FLIE W oo ettt e et et et e e e e e e e et et et e e e e e et et eneneeneenenns 81
B 4-13 SPIBFE B — MIBEZCHICLIKPHASO .....oveceeeeeeeeeeeee ettt ettt e et s e s e s et e eeseee s ees et s eseeeeneeseeeneens 82
B 4-14 SPIBTFE B — MABEZCHICLIKPHASLIO oottt ettt s et s e st sees e en e s eeeniens 83
B 4-15 SPHFFFE ] — IR oottt ettt e et s et et e et en et et ee et ee et en et en e 83
B 4-16 12S PAFE IR 5 B KT TR D oottt 84
B 4-17 12S RIS 7 B KT T W <ottt 85
BE] 4-18 XS PITE SDRAE TR TR I o oottt e et ettt et ettt e e et et et et e e eseses et et et e e e e en et eeeneneeeneereens 85
BE] 4-19 XSPIZE D DRI T I oottt ettt ettt e s et et et ee e et e e e e s es et et e e e e e et esen s e eneeneens 86
] 4-20 XSPIZERX DS IR TR I oottt e et ettt ettt e et et et et ee e e e e s e e es et et e e e e en et esen s e eneeeeens 87
4-21 PR F ISRAM/PSRAM/NORIEEEVETETE oo 88
4-22 PR R E F FISRAM/PSRAM/NOR G EEVEIETE ..o 89
4-23 535 ML FHIPSRAMINORIEZEEVET T oottt s s 90
4-24 535 L FIPSRAMINORGEEVETETE oottt n e 91
K] 4-25 [ JE L ST HINORIPSRAMIEZIT T oovoeeeeeeee ettt e e s st s st s et seen e es st ee e een e eeeeeen 92
] 4-26 [ JE S FIPSRAMIB I FF ..ottt ettt e st s et eee e eee s et een et ee e 93
B 4-27 )22 5 FHINORIPSRAMIEZIT FF ovoeoeoeeeeeeeeeeet et ee ettt ettt et et et et et e et ee s e s et et et et ee e s et et et et e e e e eeee et et e eeaeen 94
] 4-28 A2 L FHPSRAMB I JF oottt tet ettt ettt ettt e e ee et et et et et s et et et e e et et ettt es et et et et et e e ea e esee et et e eeaeen 95
B 4-29 N AN D B T E T T oot ettt ettt ettt ettt et ettt et et et et s et et et et et e e es et et et e eeeeen 97
B 4-30 N AN D B B A E T T oot ettt ettt ettt et et et ettt et ettt ettt a et et et et et et et et e eeneen 97
K] 4-31 NAND il 28 7538 AFAE 25 T BB VETE T oottt 97
B 4-32 NAND 1] 24 1E T8 A A T T B VBV T oottt ettt e et e e s eeeenes 98
K 4-33 USBIN s HRAS S LT FAT T BRI TEITE S oot 99
ey N Doy - = L OO 101
& 4-35 A3 FHADCHLL I TETE ] ..ottt ettt ettt 102
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N32HA474 251 fdz ) 7 5 5K F 32 ARM  Cortex®-MAFP K%, S BUKS [ 1% SUS S MIDSPIE 4, s LAE
FA240MHz, K 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-FDEEEEHE, SCREXSPIREEAAEHE O, SCRFI2SE ML, SCRB RS ER 2%, SXRZ2 M5
PERT AR EAER A FEAER A (RIIFEE R ES, SCRECordicFIFMAC, P4 B3 0 By s inek 5] 2,
Y FEAES/TDES. SHA. SM3. SM4. MD55%, SZHFTRNGHFENLIE K %5, SZEFCRC16/32.

N32H474 & 5|7 il Fa g TAFE T-40CE+105T/25THIREEJuE, AtHdHE1.8VE3.6V, At ZFhIFEE
Fa v

B 1125 iz AR50 S 2R HE

www.nsingtech.com

1-1 N32H474 ZFHEE]

] S —_— T I
I TPIU :
I
I SWATAG |
ICode | |
< -
Flash < - Cortex-M4FP :
D! N
EFC < > < Code > Fmax:200MHz |
SBus | Core|
iCache |<—> < > ETM/ITM ]
: NVIC |
SRAM1 : FPU :
| |
T L= '
______________ ]
SRAM3 T DMA
(CCM SRAM) S DMAL
o
o
[Crone Jo—s{|_om
3 DMA2
XSPI =
X —
< [«
=
o A
g 0 FMAC
z gl
< 1
GPIOA/BICIDIEIF/GIH | g
ADC1/2/3/4 >,
DAC5/6 — g <
A
I D i ATIVE
af;
> » 2

i

IWDG

RTC

AFIO Wi

GTIM1/2/3/

EXTI WWDG 4/5/6/7

PGA1/2/3/4

USART1/4 COMP1/2/3/ LPTIM1/2 12C1/2/3/4

4/5/6/7

SPI4/5/6

APB2 Max:180MHz

SPI1

UART6/7

Hhe

BTIM1&2

I
|

Max:180MHz

GTIM8/9/10
DAC1/2

DAC3/4

APB1

i

USB2.0FS

USART2/3

UARTS5/8

SPI2/12S2

SPI3/12S3

CANFD
1/2/3

UCDR

(o]
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1.1 84—%
% 1-1 N32H474 25 % JRRC B
Py N32H474KCQ7/8 | N32H474CCU7/8 N32H474CCL7 N32H474RCL7/8 | N32H474MCL7/8 Hggﬂﬂ%gt%g N32H474QCL7/8
N32H474KEQ7/8 | N32H474CEU7/8 N32H474CEL7 N32H474REL7/8 | N32H474MEL7/8 N32H474QEL7/8
N32HA474VEL7-W
TAEREE 1.8~3.6V/-40~105°C /125°C
CPUSI% ARM Cortex-M4F @240MHz, 105°C, 300DMIPS
e ARM Cortex-M4F @200MHz, 125°C, 250DMIPS
Flash& & (KB) 256 512 256 512 256 512 256 512 256 512 256 512 256 512
Total General SRAM 112 160 112 160 112 160 112 160 112 160 112 160 112 160
SRAM CCM SRAM® 32
(KB) Backup SRAM 4
SHRTIM 1*16bit® 1*16bit
ATIM 3*16bit 3*16bit
7*16bit 7*16bit 7*16bit
GTIM 3*16bit 3*16bit 3*16bit
i BTIM 2*32bit
ENT 2 -
LPTIM 2*16bit
SysTick timer 1
WWDG 1*14bit
IWDG 1*12bit
RTC Yes
SPI/12S 42 5/2 6/2
o 12C 4
T
USART 4
UART 4
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USB FS Device Yes
FDCAN 3
) XSPI Yes® Yes
AN
FEMC No Yes® Yes
GPIO 26 42 38 52 66 86 107
WKUP Pins 2 3 3 4 4 5 5
DMA 2
Number of channels 16Channel
12bit ADC 4 4 4 4 4 4 4
Number of channels 13Channel 21Channel 20Channel 26Channel 38Channel 45Channel 51Channel
12bit DAC 8
Number of channels 8 (4 External/Internal + 4 Internal)
PGA 4
COMP 7
VREFBUF No Yes
HIESHr DES/3DES. AES. SHA1/SHA224/SHA256. SM3. SM4. MD5. CRC16/CRC32
TRNG Yes
Cordic Yes
FMAC Yes
ALY SR (RDPIWRP)  fAfighns. # XA, 24 Bsh
ETp QFN32 UQFN48 LQFP48 LQFP64 LQFP80 LQFP100 LQFP128

i

1.CCM SRAM L FE BRI\ Z3E ] SRAM, i/ A] LLEC &y CCM SRAM
2.UQFN48 11 LQFP48 Wil 3K, SHRTIM {3 #F A~D 4 ANER #6; QFN32 UL EF AL B2 AME #t

3. XSPI R 8 LAt

4. FMEC 1Y Sz Hp bt 5 4R At s 2 5

10
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2 IheEfifr
2.1 bEBR A%

N32H474 255 ARM Cortex™-MAFANEE 25, HRHF mis BEALE H.50 (FPU) « DSPAIFEATUHEFE 4, $efit
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

N32H474 R 5| ZAF B E IR A NS NAE (Flash) fAfif#s . IR AIUSRAM, T BN 28 ik s

11
H REABAH R AT NSING TECHNOLOGIES INC.
Hohik: ZRYITTRE L X AL X E R %1095 [F R 3 A K E
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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
SHRTIM 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 MARNGTAERR
FrNEER 256K EI512KF iR N INAFE (FLASH) , F TA7HORE 7 A5, DU K /N8Kbyte, S7HF U4
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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 KidEH SRAM, HAJECE 5y 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 DL IE H AR

2.2.3 BREKEEXHBrEHIZNVIC)

F R

110 A BE ik WrdiE (A 16 4> Cortex-M4 [HIBTZD .

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 R AHIE, P RLST IR AE IR 1) BT Ach 23 A0 s 285 b Ak 241 21
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

LTS HiEe F TG B AHB (515 L 5 APB(APB2) AIIE 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

13
H REABAH R AT NSING TECHNOLOGIES INC.
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Legend:
T " HSE 250MHz MAX
HSE_— }—!lgh speed_external clock _5lgnal | *(CLKF/16384)/(CLKR +1)/4 SHRTPLL to SHRTIM
HSI = High-speed internal clock signal Hsi
LSE = Low-speed external clock signal SHRTPLLSRC
LSI = Low-speed internal clock signal HSE TRNGIMPRES
HSI 12/41--+132
TRNG1MSEL
HSE ADCIMPRES
% 72)m132 b—» ADC1/2/3/4_CLK 1M
HSI
ADCIMSEL
FLASH_CLK to
Flash programming
RNGCPRES
111213/4/---132 RNGC_CLK
USBHS_240M ADCOTGPLLPRES
T fAf2l-n2 ADC1/2/3/4_CLK
ADCOTG
PLLSEL
CKMOD
TRACEPRES
Hsi 11/2/4/8 TRACE_CLK
FCLK
PLLHSI SCLKSW
PRES PLLINP PLLOUT HCLK HCLK CPU AHB BUS
RES PLLMULFCT  PRES 200MHz I SysTick
SyscLk | | (AHB [MAX = VeTie
200MA Prescaler ————
z HCLKPRES
0SC_ouT HSE 0sC] MAX | 2512 HCLK to SAC
0SC IN 4~32MHz AR
- LI
PLLSEL || Pg:gller 180MHz MAX PCLK1 to
HSE 11/2/4/8/16 APBL1 peripherals
GTIM1/2/3/4/5/6/7_CLK
0SC32_0uT =
— LSEOSC | LSE RTC CLK BTIM1/2_CLK
0SC32_IN 32.768KHz LsI - LPTIM1/2_CLK
APB2
RTCSEL L | Pprescaler 180MHz MAX PCLK2 to
LSIRC APB2 peripheral
K IWDG_CLK 172141816 periphera’s
If(APB2 Prescaler = 1) x1
else x2
HSI LPTIM1/2_CLK
HSE SYSCLK GTIM8/9/10_CLK
LPTIM_CLK:
(PCLK1)
LPTIM1/2SEL GTIMCLKSEL
HCLK
SYSCLK ATIM1/2/3_CLK
ATIMCLKSEL
12S2/3_CLK USBHSSEL
12S2/3_CLKIN C —* USBHS_240M
HSE USBHS N
12S2/3SEL PLL
T USBHS_48M
USBPLLSEL UCDRH USBFS_CLK(48M)
SHRTPLL: USBPLLPRES
PLL /1/2/3../15 _ [USBPLL_DIVCLK
USBFSSEL
-
C H3e SHRTPLL —[FDCANPLLPRES
MCO2 [+ | 1172
— Lsi
L FDCANPLLPRES
LSE PLL PLL 23015 FDCAN_CLK
MCO2 PLL MCOPRES
12/3/41..15 SHRTPLL Hee
E 'S_‘\gISCLK USBHS_240M
L HSE MCOPLLSEL FDCANSEL
mcol [J
— LSI
— LSE
MCO1

2.5 )33

FERGUR BN, 7T LLEIEBOOTO S| AL T 7 boot it B AW £ 48 R A7 Jm i1 3 sh s 3

B M\ ENTEIERE 2% (Main Flash) B3, 345 Main Flash B bank (0x0800_0000) #1)5 bank (0x0804 0000)

JA )

14
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B RG A A (System Memory) i 5

B )\ HE SRAM 53]

JA B ML (Bootloader) f7 /i - R Zi A7 fifids ', T LUEIE USARTL A1 USB #1156 FLASH Memory #E47 4
o

3 AT LU AT E RCC_BOOTREMAP.REMAPSEL [2:0]HE /T4 HE 0 5 Hufi 28 W

B\ XSPI #PEAT i #% remap JA 2l

B )\ FEMC #iA7 ff#s remap JG 20

2.6 TR

ANHIER Y VDD VDDA, VREF. VBAT. KA VDD2 8 ik, EEA At R4, ek 2%t H; VDDA
ISP R, FEABIIMEALE; VREFGBFIIMESMES YR, DR E Sk & . VBATER:
Hth, N IR A FLA

SAN LR X g, i A s FL YR 4G AN R A P X I A

® Vppil: HJEVEMEN 1.8V~3.6V, FE N MR. K4 GPIO. HSE. HSI. PLL. POR/PDR. BOR.
PVD. USBPHY ftr,

® Vppald: HIEVEME N 1.8V~3.6V, F %k ADC, DAC, COMP. PGA. VREFBUF. TS &ftHi,
® Vppeki®: HEJLE N 1.8V~3.6V, FE A WKUP 5|f#l. NRST. PC13/14/15. LSE. LSI &ftH.

® Voppl®: HEAN 1.1V 86 0.9V, FZ N CPU. AHB. APB. SRAM. FLASH. RCC. TRNG Fl A4
AN E

® Vpppek i: HLE N 0.9V 5 0.8V, E% kN PWR. Backup SRAM(4KB). RTC. LPTIM. WKUP 5|l
NRST. PC13/14/15. %4 IOM. IWDG #1 RCC_BDCTRL 27 /7 23 i,

2.7 841

WEREE R 1 I LB A7 (POR) A5t HE 2 A7 (PDR) HLES , IXFR 7 HLBR UG 2% b T TARIRAS, TRAE R GAE g 1.8V
I TAE: Vool T B0 KR (Veorpor) N, BT E ARG,  MALAE MBI AL R .

2.8 A g A2 R I 0 2%

WE— g R RN (PVD), & BAVoo/Vooafit H 5 B{EVevo ELE Vool & T 805 T REVevo it
K, TRIACERRR R AT AR M S R . PVDIIRE R Bl AP )E - T Veorror 1 Vevo FIME S5
* 4-6.

2.9 R TFERR

N32H474 SR DU FMIR DD FERE K

M SLEEP#Z

fESLEEPHE F, HAHCPUEIL, BT 4L T TARRAS I vl 78 & A b/ AR i e i CPU
B STOPO#iZ

STOPO# 3L T-Cortex -MAFIR FEHEIRIE X, 7ESRAMAIZ- /728 W AN E M, STOPORE R ] LLIA B 5
R REVH#E. TESTOPOREIN T, = FEYRIR A KER i 0 o< 41, #lanPLL. HSI. HSE.

MafE . T DB AT B B REXT IS 24085 B MSTOPORE = e i, EXTUHE 0] LLEAMPBI6 MEXTHE =
(/OMZK) . PVDRIHIH . RTCHMifiE, RTCH &M%,

B STANDBY#F

TESTANDBY 3 1] PLIA B B ) FL IRV FEAR S o Y 30 AR HEL LR IR 28 8 5< 4, PLL HSIHIRCHR 3% %8 FITHSE

15
H REABAH R AT NSING TECHNOLOGIES INC.
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a ARG A DG HEANSTANDBY#ESUG, K A as N ek £k, & 24748 10 N AT/ R B
backup SRAMA[IELREE, &8 i %475 T4 .

M. NRST LAMTEENAES . IWDGEAL. WKUPH| I iy . RTCMeEEEXRTCHI W 8h, LPTIMMEE H
o

B VBATHIZ

EARfT A, HEE Vop R, #% a3 VBAT . £ VBAT #RT, BT NRST. WKUP.
PC13_TAMPER. PC14. PC15 Z4b, KZH( /0 5| AT & AR S o

mafE. VDD FF )5

2.10 EEFEHEFI(DMA)

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

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

DMA#Z | 2% FHCPUFE | LLAAT MWIE 2] B I ol Bk #25h . BLE SERE, o CPUT-TRD A& 4%kt .
UE, ATRURBE S CPUF - Hofth 1 S84 AT 45 815 48 B4k R G ThAE

SHE AP ADMA (DMAL. DMA2) £iHi4%, S DMAEHI 2L 8/ B HEIEIE., M EEEHTRS KA
AN Z MM NAF VT TG R . g 45 1A [RI DMATEE 1L e 2%

FERFEW R

B 16 PMAMOZECE ) DMA J@iE: DMAL Fl DMA2 %45 8 MliH .

B SCRENAFRINAE . A RIS BRI B A7 = PR 252

W & DMA JEIE SCRFE PR SRRk AR B Bt , I AR

B & DMA BIBEE A L A %% (DMA_CHCFGX.PRIOLVL[1:0]47, %M 4 MESeZk) , 7T LLH
PUPECE o B A R A S 2 i g — 2P LR R 5] GRIE S DU E S e ) (515K
(RiEE g ED .

Gl =M R SR o N N 6| 2 = A VAT € N Y P A

W RANEIE T E AL A

B RANEEA 3 AMMSLAFE R (e, PR AT A LA RTh RS (3 A
FAFHIZAEEBED

m 0] MAAL: Flash. Sraml. Sram2. CCM Sram3. FEMC. XSPI. CRC. FMAC. CORDIC. APB1.
APB2. SHRTIM. ATIM. ADC. DAC.

WA E AR L L (0~65535)
B R RAL, RAEKEREE, "k E 1/2/3/4/5/6/7/8 H.t

2.11 SERTESBH(RTC)

RTCE —IESHEAT RIS, WE H I phisise, ar s (o4 I Thae, b FAT ) B o i A0 R Sk P b T e

FEREEWT

® SN (RTC) £ — ML) BCD & /it 8

® M SFFE I AAME

® AR JE BTk EH B I A

® N RMFHFB/ALH . o B FEL A H UL« EH (2D
® M) 32 M A ARG A

10 E R ABRAE R AT NSING TECHNOLOGIES INC.

Mk ZRYNTT G LD X el b X 5 R 1095 B R B AR K E
Hiif: +86-755-86309900 f#: +86-755-86169100
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®  PigAE B

® P32 frF AR . B L B B U9 L B (BEJD

®  NIRNLIY 32 AT AF 6L iR ] B LAY

o HrAEEIHELIAE

® M. —NEME BRSNS BiIR (50 B 60HZ) RENS T et H A R

®  —TITECE PN A ES L AR A A

o fHEDIRE

® 20 EMAAEAy, AIAEARDREAE U R A

o AP, AR AL R B W B R, NG

® RCC #{ranfiiit RTC fb H UL ORFFEE TAEVHIN, RTC EARMARA AL (B4 RUN £

. SLEEP #%z. STOPO f%z. STANDBY # = Al VBAT #z{)

RTC $A L Fhfe Y AT LA MCU T K THFEAR T i (SLEEP 558, STOPO #&:(f1 STANDBY
50

2.12 ERERANE M

N32H474 SRR % 1 MEEFEEEEN &, 3/ mPUEit a5, 10 MEMER &8, 2 MEAE 8. 2 MIKThHE
SEMS &, LR LAMISLE TTRGERS 88 1 ANE FE T IHE 88 1A R GUM IS 5 4% o

PR T mPoEn a. WAER &8, FEACE I S8 MMRTIAE & I 28 1 DI fe -

*® 2-1 ENARIRELLAL

ERTER TSRO RR TR biba Y W/ BGEIE B

ik,

ATIM1~3 16437 E 1~655362 [l AT = B AL 4 4
CITA
ik,

GTIM1~7 16437 E 1~655362 [l AT = B AL 4 e
) _EIR
ik,

GTIM8~10 16437 E 1~655362 [l AT = B AL 4 1
A

BTIM1~2 3241 Gl 1~65536.2 [A] AT = AL 0 ¥

LPTIM1~2 1647 EN 1. 2. 4, 8, 16. 32. 64. 128 0 o

2.12. 18R B ER 23 (SHRTIM)

T HERGER SR AT AR IR 12 B R E N USSR B RSN I AR 2 R YR e ) AR G A U
Wt R4, (HWATHT, — RO ) 2 F A A e ER IR o

ZE I R IR ERAL I, W] A O ST B 8RR ST o O i 2UE 5 5 (R TH s AN LB e
DA Z R AN AT COnanl sl [t AR R (E ) e, BT A oK EA R S5 S (PWM. AH
Mo AEZE Ton..) , AT & K ER 0 e Hdh PN 7 3K

NSRBI, %€ I S B E N I ThRE, JFERBINER ADC Al DAC sz, Btob,
ZENSHIE A REE HR, BERSAC BB AR AL, ANTITSE I 22 45K T

17

E R ABRAE R AT NSING TECHNOLOGIES INC.
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TR

LA EI BT
W 125ps R, FTE YISO RSP, TRl B kiR R U s L ARk T

B 6 16 fERFIG (BAERNBRICES 1 MM EEs M 5 Mo (i 5 THTF
ADC fii&) )

W12 R T IER AR AT N e, Rkl 2k 32 NEAL B

B PSR R ZAIECA 1 B 2 DNITORAISL AR oK, AT 2 D BRI 2T R 4
oK

Zik 10 MMEFAE, W AL E T

A Y REAR A A i

10 A=A A T b

10 g T T AR A Tk i A
NS A RE T S s ok 2 SUR)

10 MM F A AU BT = GPIO BT =AU L e #

EZ SUPCLIpE E AR DTN T

B 10 MHT ADC #rasfl k{55, ADC k(S5 al &Ml 2T = L T
m 3 MNT DAC H#snikiES

B 7 NHTEME S R LA AR

F8& R L]

6 S I N T 2 A SR ORI BT ] S I BT
SN S EE e s E e

A R AR PRI R, e ik 3%
SHEIRAD AR L 1T IE R Ry

ZA SHRTIM SEBI AT 5 AMBFEREHN fithFED

Z Uik %

e = S ACIE N

B AT AR

BB

RS, 0 RN A 2 A3 R, SCRF 32 A R AR AT
8 MR, BAMEREZEA 14 ME

7 /> DMA &K, ZAA 14 DN, w8 R RS2 F A7 a8

B}

2122 B AR BB (BTIM1~2)
AR I B A 32 AR TR
F R

32 £z B sh B A B s
16 fLAIgmFE T Aiids . (P AARKRTRCE Dy 1 #1 65536 2 [a] AR RAED

18 E R ABRAE R AT NSING TECHNOLOGIES INC.

Hohk: PRYITTRE L X i IE X 5% 1095 [F R BEAR K E
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m P FWI/DMA R

& T

2.12. 3B e i 2 (GTIM1~7)

JEFHER 28 (GTIML/ GTIM2/ GTIM3/ GTIM4/ GTIMS/ GTIM6/ GTIM7) EEH T LA T4 : MANE 5
TR ME NS 5 Ik ok 78 B AP A ok 4% .

EE%%ET%ZDT

B 16 M HIBEHIT RS, CTSEA B BRI, LB .

W16 (AR T A . (ARG E Dy 1 B 65536 (8] AT A
B GTIMx &% 3CHF 4 N iliE
W EIE AR PWM Bt i th s, Sk . SR
B R FEAERAERTTEAETBI/DMA:

& EHHF

& il RFEIF

L PN EPS

L =
W AE NS S A
B DA ERN BN R, DS I AR 1 R D B
R (ERD) gmfiddss: F TR RIS Tl AT e s 77 r
W RO T A AL
W SCRERR LU AR S

2.12.438 FH 2 B 28 (G TIM8~10)

HWEHER A (GTIM) EEA TR E: XAE AT TR DRI G 5 Ak 58 BEAT A et 5
A, W E I 3 BA AN DU RE . SEXHmAFRN 4 ThRE . &M T rLiEdl.

T ERAELR

L N R A= PoIE S - o S G 5 1 1 e O T N /N VA N )
16 (/A miE T Aids . (pSRAREATICE Ny 1 3 65536 A AE =l
W YR E SR
B GTIMx &% 5/ il
B A NFR R, TAERACh: PWM St S bess, siom it . iR
B SRR IE A E MG S, TR EN SR A S B T2 2R R E
BN R AR A T/DMA:
& THEEL
& iR FHAF
L R TV HETR
& it

19 E R ABRAE R AT NSING TECHNOLOGIES INC.
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® FEETHAN

B DX B ) 7T 2 2 £ EL A M

& X T GTIMx, J8iE 1 CFFtT)ae

A I A EAE i 2

ZAER SN R, DASEIE I A8 )[R0 B e
e (B2 middsd . FHTEERISATHE AT ek i hr
BRI FT = A B L

o R B N A'E Sy A1 S Bl i T D L O

2125/ E R 2R (ATIM1~3)

HRERER 4 (ATIMO EZH TN 6 A ST G TSRS 5 BObke 58 AT A4 4
HPIEAE . @MPUEN S BA LAMM L DIRE . SEXCIARIRN 4 ThEe. &R ALz

F R

L N RS PoIES= - o S 5/ 1l e o O T N /S VA N )

B 16 LA AR T A . (O PARECPTIC E v 1 5] 65536 7] (AT = AH)D

B AR E A

B ATIMx &% 9 M@

AR BOEE, TAESEACN: PWM S S b sk . SNFl3k
B2 SRR R RS S

BN R AN A A T/DMA:

FIETR S

fiuh A

LD EIN

i LA

GIESEREETPN

B DX B ) 7T 2R A2 1 EL A M H

& ST ATIMX, 8 1. 2. 3. 4 3CHrithIhRe

FE IS A ] e i AR

ZA T 3 A EOERAE S, DASEIIE I 25 1 5] 0 sl 12
e (B2 mlidsd . - TaERIE AT FfgbT ek 77 hr
BRI O T = A E L

i R B N A R A/ B b T D L O

*® ¢ 6 0 o

2.12.6{RTIFEE R 8 (LPTIM1~2)

LPTIMZ —/NEE Z 2160 e 2%, ©n] DLEITE DR R R ERHZE1T . LPTIMT] BLTEE A
BRI L I8 4T, AT CARE“ Ik HE8s . eah, LPTIMAT LUK R 48 MR THFER e i,  DIARAK A Th
FESLIL BT DhRE” .

FEAFEIT

20
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16 fr) b itas

3bit 440, 8 FharANEF (1. 2. 4. 8. 16, 32, 64, 128)

LA B

& PEREHERJE: LSE, LSI, HSI, HSE k¥ APB1 i 4

& MR @I LPTIM Inputl A MAMEI R (TAERE LP IR 451217, AT ket 2
32D

16 bit B zh% #7745 (LPTIM_ARR)

16 bit tbi 7 745 (LPTIM_COMP)

SR BB R T AR

] Y R A SRR\ i R

FH T 3o 908 2 o ) P G R R I

A E Rt (PWM)

AT E 10 He

GmAD A A

® kPR, SCRERL KA Uk A GERRAIEIERD)
2.12.7 RGuAt = i 3% (Systick)

XA ER 8L T Se e RS0, ] 24— it R 4 as .
' RA AR

24 AT IR TS

1 3h & n#k Ih g

MBS O I BEF= A —AN AT B il 2R Gt b

& YRR R

2.12.8F '] € if 28 (WDG)

WE LA (IWDG) FIE DA T 1 (WWDG) SERT &%, R AR SR 8. AT 140 e i 2848
ew Rk, $em T RN SR e I Fa b e .

MILE TR (IWDG)

MALET (AIWDG) HHIZATE32KHZ IR A RN h (LSIR B BKZ), FESEIRAFFEMCU-RIER A
I, ETRTT AT . X AT AR AL i 2 e o). SERPRS BN T 1 RAE . e T Llod i = R A ok
I TR S S ) R G . IWDGHRGE & 5 255 [ 1IFE LI AR e Z AME D S A ST i RE IS AT (HIN e
Hi P BR A AR R ML IR Y o

2 B YR ] 27 25PWR_CTRL2.IWDGRSTENAZ & 1°, IWDGTHE2siAFI0K;, /=4 KRG H A (i E
‘0, IWDGEIHEEAF=AEEA)

TR R

BT 12 ST AR

B RC IR AT R ehiE, ATLLT{EE SLEEP. STOPO fl STANDBY #iix{
W 0] DLDCE A RV DR e

L IR B 2

2 E R ABRAE R AT NSING TECHNOLOGIES INC.

Mk ZRYNTT G LD X el b X 5 R 1095 B R B AR K E
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B YA R 0x000 I, REEAL CWIREE 1TE T 1)

HOEH (WWDG)

WA (WWDG) [k APB LI Bh 453 B LA4096 75 1) i), 38 i 7] & 11 (K B B SR AG R s 4T 2 7
S . Rk, WWDGHE A& s e iy, & BT W45 R 38T Pe sl 02 U0 032 56 25 A 5 SR F R 5 2
IEH R IRT (PR b . A WWDGIE I 1T E 2% 75 1A B B 1 27 A7 2818 2 BT LET BlWWDG_CTRL.T6/7 45 40
ZJG, RERGHEN.

FERHEM T
W 14 A gk T E S T S
B WWDG G, fELNFEN R RAERN
& EBETHEER I E N T 0x40
& CUBRIE T EEER T E DS AR IO, ER N Ek

W GEAT B R W R IS B R WA R, 2 o B (A B 040 B & 7 2R M R R I
(WWDG_CFG.EWINT)

213 12C B&EEO

12C(inter-integrated circuit) s £ /& —Fi {2 N FH B R 45 M, & A PIIRBUAILL, BB B 28 SDAFII 4 i
ZRSCL, BT IXPIMRL, A 5 12CaZ A IR & # rT DL I 12C a5 bk Bl AS

12C 22 CUEB R HI S B AT 12C 2k, TR MCU FIANE 12C B4 B . 12C B2 B SZHL T 12C #pl
AR AR RN P AR 5, B &% CRC THE R IR THAE « S FF SMBUS(FR Gt 8 BELE 28) I PMBus (HL 5 2L 28),
HANETRMEZ FHLIhRE, #EHIATA 1°2C BRFRE P, il k. 1°C BT R DMA 15, 7T
B RO CPU Byf4H.

12C D E B ReffIR W

[ —42% 1 BE A S I 3 LT R SR S BT B

FEIFAT LR 12C B g

SEHE 7 LA 10 A7 (b R SRR Sk

TER 1PC A AT AP ER b IG1E SR 55

1EN 12C A B AT Ya A 12C HuhbAG I . 122 1L A7 A (1) Th g
FFARE (5 100kHz) . BRLi (5 7 400KHZ) A8 QAR I +(dx 1y IMHZ) R
SCRERWTIA R, AL e R R A

A I RIS 4 Ty R

S HF DMA KR

ALIEFER) PEC (HROCESwRATID A2 BORIR B

Fe2¢ SMBus 2.0 Al PMBus

B SO FIFO At

214 EHRAZRIUCREE(USART)

HHFD R PR S (USART) & —F X THATHIE S0, SRR SR PEE. TRIGHE, U
-+ 5 2 Fp o &3 T 2 W T A A He

USART I KE SRR AACE, Sl DMA SHTESHES . USART I8 i Z A28 I8 1S |
LIN #550. [FPAE. R XTI . e R AP . IrDA SIR ENDEC Zhig. LARAEAFRTE S ThEE

22
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USART EZRHEUT

TR T, FP S

SRR XTI

PR TACE , SRR ATIA 15Mbit/s

SCHF 8 588 16 fiF i RAE

SCHF 8bit B 9bit i

SCHRFPAS F T ISR B 16 A FIFO

SCEE bit B 2bit {5 11-£

SCRFRE A AR R B S AL B A

SCRFRE S RTS. CTS

¥ DMA Uk

SCRFZ AL FRARIEAE: QRMIE DU, I3 AN FRBREE K, W I A R S e e ] kb bk A R g
SCRERDP R, fo v Bl P E AR i X R0 B AT 1S

FEERe R TP, F54 1S07816-3 Frifk

SCRPRATZLAMIML (DA SIR) Zifid S5 fEts, SR 4L I SRR Mg 17 =X
SRR LIN ARt

X2 AP ERRI . BRI DR R ER . RIS IR

SCHFFZA WG R R AR A CTS by AOASER. Hdl i, Hmim . 2 A
RO R . LIN AL mURr I DL A 2 2 v DCIEAE A e 7 B Z5 1R R A R A %

L
EEHR USART1 | USART2 | USART3 | USART4 | UART5 | UART6 | UART7 | UARTS
s Y Y Y Y Y Y Y Y
EZGBLIEN Y Y Y Y Y Y Y Y
LIN Y Y Y Y Y Y Y Y
RN Y Y Y Y N N N N
LRl (EXUD Y Y Y Y Y Y Y Y
e Y Y Y Y N N N N
DA ZLAMER Y Y Y Y Y Y Y Y
DMA JE I Y Y Y Y Y Y Y Y
TE A A AR Y Y Y Y Y Y Y Y

Y = ¥FZEL, N= Az
2.15 BAT/MEBEO/NBESWELZ (SPI/I12S)

SPIRVFC  SAMB R A& LW [P, 8477l E. SPIm] B E U 2 38, I hsh
M PRALIEAE N B (SCK) . T T2 R &, AR — 200U R B0 26 i 028 5 TR0 AR, 38 FF
fifif:CRCK: 56 o

12S & —F [E]20 B AT 8 @R e SR DU R AiiAn e, ELFE CHRIE 12S bk, MSB FT LSB X 5545tk
PLA PCM bR, B TR, ATCLTAEE MM 2 PR S E/E N F AR, e 4
TR L S SR AL B E 5

SPI I EEThREW T+

23
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ST A T [0 A X
SRR BRI Z A
SCFF 8bit B 16bit A ks =
EHE AL 7] G

B AL B A e A B

FSF ol e e R Ak o7 T P
RIEFNZWCL AT CRC V5 RS
S FEDMAfL S TR

B BIUKIEFIFO 847

12S $% O ) EZEDhREUn R -

RN A4 L R R

W SRR A

W A FPE SR DA R KR 12S ARvE. MSB XES5FAR#E. LSB X5 ARHER PCM FrifE
B EHCRAEAE AL E, YOI 8KHz #| 192KHZz

W RS AR T E

m HdE T MSB

B EDMAERTRE

C IS S A D R e B

2.16 ZBLEEBITIMEED (XSPI)

XSPLZ T H U WY/ J\ZESPI A M@ A e 11 o AT LATE [0 N A7 B S 2R =0 R A

SCRPIEEARE R HIXSPIFFAF SR BAT I AT A AR AR DA AR U 2 e 2 sk S ), R4
R HAL N A A Gk 1A

TERHEITR

W AP E 120480 H

B #Single SPI/Normal SPI. DUAL SPI. QUAD SPI. Dual-QUAD. OCTAL SPIf =
B 7 ¥fMotorola SPI:

€ Standard/Dual/Quad/Octal SPI

S #F SDR 1 DDR ##x{

e e, B S RFDDR A%

SCRER B E K

FE T RO A AU, s s S R AR RS TR AR G B
W FIFO HFRIEREL

oV 8/16/32 N HdE i il

*% F16Word TX FIFO#116Word RX FIFO

X FDMA
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XIPHA L FFSPILS, LFFH1TNOR FLASH

& SRR AL

& SCRPEER I

B SCEEXSPUMBEHAT IS B B0 fE %, RIXSPISMBARID S SCAE Gk, AT AR 132U SC B Bl 2 o B S
%Ujj%ﬁ, MR AN BEAE AR U7 RS, R v R s R AR e, IR BHAATCTNVRIX, H A

B Y FFH4TNAND FLASHAIPSRAM

B XSPIXAMBAAAEEATE G YT, A TExSPIWIMGL)E, B AN A RIS A 2 18] B S A A
FANTAEfh Z AANT ZEXIXSPUSAANIC B, Y ERGRAE AT 30 CGEISSRAMIIE) TS 4h 47
ik

W CEHURASCRR2 A i ], MU AR i, ENURESCT Bl A 9 Fr ittt i)
10, MHUREAN W] &N Fr ik A

TSR
217 BHRBRFR WA RER 2 RE M (FDCAN)

N32H474#24t3/1-FDCAN, £741S0O 11898-1:201545#, ZHFCAN 2.0A/B5CAN FDHML, FAJEISObRH
ftiBoschi o

FiH FDCAN fb It 22— ME B RAM X3k, F TS BidyEss. I FIFO. Bl X, R X
DL B IEHAE FIFO. 35 5 RAM £7T MCU 3 SRAM 1, G AT S, & o] 20 AC 4480 = (32bit) »

TR

4 1SO 11898-1:2015 F1 1SO 11898-4 fifk

X FF CANFD, % 64 =14

SCHE CAN iR H & id %

Y HE AUTOSAR #rife

Y HF SAE J1939 ArifE

G5 M HOL IR A T RE

PIAN FTC & 10 FIFO

Bl RS g B s UR B SRR

% 64 A FHREE M IX

% 32 ML HRIEZE X

Al HC B A% FIFO B BA%1

AIHC B AR IE AT FIFO

SCREAIBCE S RAM, 15 FDCAN 45| 2§ 3L 52
BIE RN EN v e

B i RS

PN B0 : CAN N AZ IR A APB S5 42 i 4l
SCHFE AR
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2.18 RIEHISNTAAEIRERIZS (FEMC)

FRAG AN EAF P 45 (FEMC) FISRVS R & SME A A, PIIRSE N I /5 22, 5 (b AT AN RIS R KA
FFSAEE R 3RS, REREAE AN G I AN D RIS 0 R RN Ji& 2 PR [FI SR B A A A7 il 4 . T AR A
fiti S5 L EFEMCHE I B H 1 bk . BB A HIE S, FEMCHEE —ANME— 1 7 %455 R X 4 A R S 1%
o

TR R
B SRR RUR AR
SRAM
PSRAM
ROM
NOR Flash
NAND Flash (SLC)
LCD (8080/6800)
THEPIAS NAND [NA7EEL, {4 1bit-ECC mIAM 2k 8K 715 ¥
SRR R AR AE A (Burst) 15 #Rs, 41 NOR [AA7Hl PSRAM
8 Bl 16 1 Hi s s 28
T — AMF R R LI i 3
S I AR T DA SRR & R AN [R] (4 2544

R AN 2 K BHE T B, W 32 A7/ AHB Vi IR R, HshE# S 16 788 8 7, SN
16 H78% 8 (iAFfifi #sAF (5K 32 AL AHB 7 &R, FE#BESEM 16 7% 8 A7, XFAME 16 Ak
8 P Az in

B PSRAM F SRAM #3143+ 5 fi G A7 7 e £

2.19 BERETBREERLEND (USB_FS)

i AT B AR & FE 1 (USB_FS_Device) fHUR —MFEUSB2.0 2 LM AME . &0 T Y32 1)
USB PHY, A#&EASMIPHY . USB_FS_Device s FFUSB2.0WM e ikl fedm . #LBAMm. il
P A R AR L DU A A 2 2.

TR R
B 54 USB2.0 4 & 4
W SR 8 AT E ) USB iy
W AN SR USB2.0 B b i DU Al A 2 A
o InHilfLin
o itEfL4n
o hllifkin
® [FbAk4
W i A [ A i SRR XU L
B CRC(EM IUARRE) LU, [ F AN F (NRZI) S i/ s Ay 35 70

L IR R IR IR R 4
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B 7 USB /R B 4RAE
W TEE N bk A

220 WHEHEEMES (FMAC)

JEPASHCAIE BT REMTEARZE, Ul B LA SO2R, R asx At
S PR B ICR AT RG] o IZ ISR AR ARG P X, DL T SELE A BRI R (FIRD
JEPAATC IR AP IBOR L (R Y8 s F BT DB I -

Z T AR 25 G T BT K D PR AT, WTTRBUE BELE PAT HABAE S5 . FEVFZIEOLT, SEAFSLHL
FALE, ERT DO PRIESE TS E AT AN BR OSBRI 18] 4F: 55 PO AL R

FEREI T

B 16 x 16 fIRiLeS

24 + 2 AL ENES, A AT RE
16 A7 78 F i ARy H B

256 x 16 & #a 2z X

WAL A8 X =AM EE i X (AN, — N ] gife sk b 3 B H AR 5C KN A7 3 38
X

By N1 HE 2 DX ] ) A

JEP A IIAE:  FIR. IR (EEEA D
RERE: m. B e

Y H DMA 35 ¥

2.21 CORDICAit# 2 (CORDIC)

CORDICHBFF I BT AT MO B M (F 2R = MO MEATREPEINE. M T Uil THi, 554
A 22 oAt S FH A FH I B R s 5

FERFEW R

B A B R

WA R AR AR R R

B H RIS, AT E R W A S R SR N B RS ARG, BRI SE R, BT SEE5 R AT LA
FE5E BRI B A 38, AN TR 2 i A i) e P il

T 10 MR % sin, cosine, sinh, cosh, atan, atan2, atanh, modulus, square root, natural logarithm.
SRR RE R s N H 7 5

SCREPbT. A LAN DMA RS

IEACHE L T 2 A o

222 BERABWANAEECO(GPIO)

O A2 SCRF 107 4 GPIO, 444 8 4H (GPIOA/GPIOB/GPIOC/GPIOD/GPIOE/GPIOF/GPIOG/GPIOH) .
GPIO iy AN AR S AN IL I, F P AT DURTE R Sk RIGECE . B4~ GPIO 51 IS AT LA N7 e B R
H GESETTRD - A Q22 EREl N hD slE AR Mg Digesm . B 7 BLDhae5] 4, HARK GPIO
5| IR K s RE /T
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GPIO iy I HA LN RHE :
W AN GPIO iy R E AR5 T e B R LA R R
i NIF- 75
LD 1A
N T
BT RE
S, R E
s, LN rTECE
M ST ThRE, b RRiATACE
& JHREHIIGE, ETHRATEE
W RSZA I B BB R T RE
B JTH 10 SCREANE
BT 10 SCRAMRDDFER i, BT ElC R BT E

® ¢ 6 6 0 0 o
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€ 16 > EXTI n] -+ STOPO #i:\Mefig, Frf 10 Rl & N EXTI

& PAO/PA2/PC5/PC13/PE6 ] HI-T- STANDBY ## 2 nifig

B SCRFERATEUR 10 E A DRE
B SCEF GPIO BUENLE], BUE 5 RAgdEd ALk

B0 AL AT AR SiAE, (HAL AU 321 75 Il /O 1 #5474 (A S VR1607 -7 B8 AL 7 W T 17D o

TR H T —AN/O IR L5 .

223 /TR AR (ADC)

12 iz ADC s 2 8T 1 s A A e gy . HA U ADC,

(ADC1/ADC2, ADC3/ADC4) #ia] LLZH

A ADC; ADC1/ADC2/ADC3 nJ L4 R, 3ADC. &4~ ADC £ A 19 MR AHIEE, #MEiER A/D it
WEIBE AT AR AR, RS, FH, AW I HUT. ADC B ELEE (IEXTFIAA N 1E 16 S i 2 78
tho AT DB RRRE 110 1/2/3 R g N\ R S TR P e e R EBE N, FF H ADC B3NS 8 1) ok

B K 80MHz.
ADC T ZURFPERIIR T«
B R A ADC, SCRFHRU. ZEMHIN
€ ADCL 3CHF 16 MhEfimiE, 3 /A ErmE,

2 DMHMBIEIE AT DA FEEREE] PGAL it ;

H
€ ADC2 3Zff 18 MAMBIEIE, 1AW AIEE, M 2 MhEREIE ] UEFOERE S PGA2 it ;

€ ADC3 3(HF 19 /MhfidiE, 2 4~k

& ADC4 3 19 MMiEE, Hep 2 Mk
B CRF12 7. 1067, 817, 6 ik

& 12bit 7} HEE N IR R AR 4.7TMSPS

€ 10bit 7} N R FEE A 6MSPS

& 8bit 73R T REEKRAEETE 7.2MSPS

& 6bit 73 FEE T R E A E S OMSPS

W ADC R A TARR BRI SRAE b AT T I I Bt
28

FSIEE AT DLE RS PGAS fith ;
FRIEIE ] DAL FE SR PGAA it ;
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& (UHTPCE AHB_CLK 7E 9 TAER B, f i n] 2] 240MHz
& FE PLL /ERFERTEPYR, S ml ] 80MHz, R4 L, 2,3, 4, 6, 8, 10, 12
& T E AHB_CLK fEARFEREME, &l 2] 80MHz, SCHFSMIL, 2,3, 4,6, 8, 10, 12, 16, 32
& HITER T BTN DhRE, SR I B R IMHZ

B CCRRARCREE, LR EXTITIMER

W T I (R SRAE AR T 1] B 7] 7 e

B §4 ADC A 3 MEUE 1M

B Y ADC ME&LF, REESERG et se B BHE 1) 1/2/3 FAkml il v

C IS E S L Sy
& AR
& ESER

L I TEi =
L JEEEEiTi 5.
B AR
W R — B O
B )T
& EITE SR JE SR R AR N
& EARPE R E R AN 25 (GPIO iy N B I SR ) SR R Bl R e 45 M N B
B R
& A SRR L X2, x4, X8, X16, x32, x64, X128, X256
& HuRELFAL0-8 ML E
& 16 (ZAE A5 R A A7
C € R I GEE
& RS M
& SCRHmAEAM
B % ADC#=
€ XU ADC #z: ADC1 1 ADC2 414+ ADC3 f1 ADC4 414
& — ADC#x: ADC1. ADC2. ADC3 414
B ADC [ TAEHEZE 1.8V £ 3.6V ZIf]
B ADC SCHRPFARIHLEAE Veer 1 Vrers Z [H]

224 HEHILEAR(COMP)

COMP 5 FI - EL B 1 /iy ASEADLHL T (R K0S, R AR L At SRt v A H P o 2 <IN A\ i LS
TUINM A S HL IR IR, ECAR A At D e T, TN N S F I T INME B A B FEL TR I S B A
NG HT

P A 2 ETh RE R
LI e VAt e &
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WE = 64 A gmfE A ELAL R S 255 VREFL, VREF2, VREF3

SCRRIEBE I, SRR AT

WAL E T E . AR

SRR 8 AT AR IR i 45 2%

Pt 2 RT3 1/0 oy 1 5l e i 38, F TSR FF. OCREF_CLR k. RIZFfF. A=l
i NJBIE AT A3 1/0 %% 1. VREF1. VREF2. VREF3 . i) 12bit DAC FlPY #E PGA (13 it f
A R RS, FEPUE TS LT 7 R AL Re iR

Y FHRE (Blanking) , FIHCE <A Blanking 3 FaE

COMP1/COMP2, COMP3/COMP4. COMP5/COMP6 HJ A4k i 11 Lh i %

A I A A T S K RGN Sleep A5 AN

I TG BRI A R

ELWSY T ERNGN

W AJCE TR SRR

2.25 BFHEREB(DAC)

DACZ i F/iEl i 4dy, FERH A, BEHLE . DACKHE A8 120 pifi=, XFDMAIhfE.
Y DACHE & y12bitt =0, DACHHE IT LAZE X 55 88 4 6 5% 24 DACHD B A8bitt =0, DACHUE nT LA Xt
5o BADACHE — ANHOLI 4 ds, nIMOL T 4. fEXNDACEI T, ®ASDACEE AT DAL AT
¥, AL NDAC (DAC1&DAC2, DAC3&DAC4, DAC5&DAC6, DACT&DACS ) il AT LA B —41) [A]
iR AT 3 W I B M. VREF+IE IS 5] 4 A ME ADACS % HiJE, HDACHIH s EMmE T E. NEK
VREFBUF A LAMEADACIZH L, AXHESHS M (VREFBUF) #i4), 152 VREFBUFE 1.

M DACHT X R RIS i B4R, DACX_OUT S| AT BUHAEBE AN (GP10) o A DL F 3
J& FHDACH tH 2% 1 4% LASR AT 2 B sh i L

TR

Y FF 8 4~ DAC, f/~ DAC X} B — M7 ) DAC ¥ 4%
SCHE 8 ATER 12 frdi, B LE 12 AR 4 A 5 A A X 5 R A
XU DAC SCRF[RI A 8 s % 4t

1> DAC $3HF DMA g, I3 DMA R et il
DMA XU A5 AT 148 S 2 iy o

WEFE . SMUIE . SR A AR

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

SR Ih B R A U

by NS 2 B S FF Vrers TN B VREFBUF

W SN R e

226 TFIZmEEH i UKAR(PGA)

PGA N gL (A [FIAR I 25 R 28, FH T IO BT o 106 LG 44 22 40PGA, FFAN 24 PGATT 54 A2 4
FIRPGAFFMSIAE F . PGAR % H AT e 45 4 5 1% 42 2| ADC B COMPI1#ar N BTE .

FERET

30
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PESRIEIL7E TUN

SCHF 12-bit DAC 1E24 PGA M

AR B A AU 2R BB IX. 2X. 4X. 8X. 12X, 16X. 24X. 32X fi%
ATMFEI 2 BB N 2X. 4X. 8X. 16X. 24X, 32X. 48X. 64X fi

S FF ATIM1_CC6 % PGAL [ PIN HZT#H Ml PGA2 4\ PIN () A Y], ATIM2_CC6 Xf PGA3
5N PIN E S I#F1 PGA4 4\ PIN (1) E 3P

B T SR
227 HESEZMNIE (VREFBUF)

TS NE T HESEE s, 7 H/EADC. 12bit-DAC. COMP 4 #6bit-DACIH HLE S %, W] iH it VREF+
5| B AR AN A R 2

228 (B ILARBH T HEIT(CRC)

ZAEREE R T CRC32 fil CRC16 IThAE, T ITUARILE (CRC) THE HLICARYE [l & 4 i 2 D13 2T =
CRC 1IMHZER ., EHABR AT, CRC A 3 B H U0 £ da 44 4 s s 47 6 1 IE A ME RN 52 8844 . ENJIEC
60335-1 $2 it 7 —Fh IS N A7 Se B (1) 1« CRC THE SR o] UAERE P 1847 I TS B AR IR, SR e S
BB PR AR S B AR IR T AT L, SRR G E N (Al

CRC32 FZRME

CRC32 (X3 + X% + X2 + X22 + X164+ X12 + X1 + X104+ X8 + X7 + X5 +X* + X? + X +1)
32 DAL S AR A 32 o7 Fin Hi AR A

CRC 4} E: 14> AHB Ff &0 (HCLK)
WA 8 frarfras Rl H A7l i )
TEHITCARTH AR E v B E

CRC16 FZREan T

CRC16( X6 + X15 + X2 +1)

8 {7 AR U6 HE A 16 A7 B H R 3RS

CRC 4} E: 14 AHB I &H 1 (HCLK)
AT B IAIUATE, P C B A SR R R oK /)N v
Y FF 8bit LRC &2 U E A= ik

& EHICRIEEAIAE T E

2.29 EALEIEREINE S| 2 (SAC)

R SRR IS 51 5, SRR 22 [ PR 1k 2 [ S A of PR T SRR R R B R Rk Il AR T Al A A
RPN L ONIETEI 1 ey

T AF SCRFRO SR IR

> W DES X R
<~ ¥ DES 1 3DES Jnfif a5 iz 5
< TDES 3§ 2KEY Al 3KEY #i5{,
< ¥ CBC M1 ECB #izt,

> SCEF AES GHRREE
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< 3R 128bit/192bit/ 256bit 254K
<% 3#F CBC. ECB. CTR =
> CHF SM4 G FREE
<% 3Z¥F CBC. ECB #im
> WHF SHA L
< X H SHAL/SHA224/SHA256
X MDS5 #3005
W HF SM3 4B Bk
SCREREALEA B

JF: SACHLE T fFIT #42E180MHz,  AIHHCLK A5 1 5E#771/180MHz, LA #SAC f btz B 57 7

Y V VY

230 ME—R&FFSS(UID)

N32HA474 Z 51 7= & B A [ I E— & %5 7 41, 43 0 99647 [JUID(Unique device ID)F11284 (1]
UCID(Unique Customer ID), XM 785 A7 UTE N2 I R G BL B B, e & s B
J B RS, FFRIEXME R —ANMCURIE b 88 FEAT A 5 0 N A2 ME— 1, B P B R 7 BN 15 46 vl DA I
CPUBLSWDHz i, AR

UIDA96AL, 18 HRAE AT I 5 BN EN, E95 NAERE, FbME— R RS S I BEA A &,
— DR AR TE NP A% N I e A, ] T30 i 2 4= D Re ) H 45 #2 7 (Secure Bootloader).

UCID #1281, 857 AR o5 @ L, e a7 KA RAE B
231 HBATHELITAGHER O (SWJI-DP)

W HRARMIISWI-DP#2 1, 454 TITAGHI AT B2k AR e 0, n] DLSZEl B 4T 2R 1l B D BRI TAGR: L 1)
HER:, JITAGHIITMSHIITCKAE =43 1] 5 SWDIOFISWCLKAL A 51, JTMSHI_E i — NS5k =S 55 B T
1EJTAG-DPHISW-DP|i] )4 .
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3 BIME SRR

31 HEREE

3.1.1 QFN32
&l 3-1 QFN32 5| 4> 4ii

" 1PB8-BOOTO

[Te)
7 mn @® B @™ @ <
> o o o o o o
é R )
3% 31 30 29 28 27 26 25
VDD i1 24} PA14
PHO-OSC_IN| i2 QFN32 23 __|rA1s
PH1-0SC_OUT| i3 22{ __|PA12
PH6-NRST}{ 4 § i 21i PA11
[ """"" : 33 ' bosmmeeee]
ioVvss i P
PAOf  i5 ; ; 20{ | PA10
PAL} 16 18] {Pag
PA2} 17 18] _|Pas
PA3| I8 17i_Jvop
Q. w0 1112 13 14 15 16
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3.1.2 UQFN48

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

PAO

PAL

PA2

PA3

PA4

www.nsingtech.com

3-2 UQFN48 5| 51434

)
<
[aN

PAG

“1PB8-BOOTO

PAT}

PA13

VDD

PA12

PAl1l

PA10

PA9

PA8

PC6

PB15

PB14

PB13

PB12

PC4

PBO [

PB1

PB2
VREF+
VDDA

PB10 [

VDD

PB11
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3.1.3 LQFP48
3-3 LQFP48 5| i 43 Afi

\
45 ] PB8-BOOTO

37| ]rA13

n <
N~ © o T o - -
[ RN wa S 'a N o'a B o o R G- §
A o o o o o
<t M N 4 O o o
A~ S . U N o p B o )

48| ] vobD
47| ]vss
46| ]PBY

PC14-05C32_IN[ |3 34[ ] pa12

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

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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3.1.4 LQFP64
3-4 LQFP64 5| i/ 4ii

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’)NHOO’\
.omooommmmmmmmmmv

PC14-0SC32_IN[_|3 46 [ ] Pa12

PC15-0SC32_OUT [_|4 45 ] Pa11

PHO-0SC_IN[_|5 a4 [ ] Pat0
PH1-0sC_OUT[_|6 43 [ ] Pag

PH6-NRST |7 a2 [ ] ras
LQFP64

pc2[ |10 39 [ ]pc7

pc3[ |11 38 [ ] Pce

pao[ |12 37 [ ] P15
Pa1[ |13 36 [ | PB14
Pa2[ |14 35 [ ] PB13
vss[ |15 34 [ ]pB12
vop [ 16 33[ | rB11

Pa3 [ [17
PA4 [ |18
Pas [ |19
Pas [_[20
PA7 [t
Pca [ |22
Pcs [ |23
PBO [ |24
PB1 [ |25
PB2 [ |26
vssa [ |27
VREF+ |28
Pe10 [ |30
vss [ ]s1
vop [ |32

VDDA [ |29
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3.1.5 LQFP80

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

PHE-NRST [_|

3-5 LQFP80 5| Jil 43 i
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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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3.1.6 LQFP100
& 3-6 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
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

VDDA [_|37
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3.1.7 LQFP128
& 3-7 LQFP128 5| 4> 1

=
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[_] [ Pas

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

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

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

o
©
=y

~
©
=]

©
©
©

©
©
©

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

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

Paa[ |33
Pas |34
Pas [ |35
Pa7 |36
pca[ |37
pcs |38
pBo [_|30
PB1 [_|40
pe2 [ |41
vssa []42
VREF+[_|43
VREF+ [_|44
voDA [_|45
vss |46
vop [_|47
pri1[_|48
pr12 |49
pr13 [_|s0
pr14 51
pr1s |52
Pe7 |53
pes [ |54
Pe9 [_|55
PE10 |56
PE11 |57
PE12 |58
PE13 |50
PE14 [_|60
PE15 [_|61
PB10 [_|62
vss [|e3
voD [_|64
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3.2 5| B M X
% 31 EHEX
% _ A S A A
I Fall | pe

safe®

g | (RALR) Bl i Y

RAO
I /0 &H#®@

QFN32
UQFN48
LQFP48
LQFP64
LQFPS0
LQFP100
LQFP128

GTIM2_CH1
SP14_SCK
ATIM3_CH1
AR PE2 /0| FT | Yes PE2 USARTA TX -
FEMC_A23
EVENTOUT
GTIM2_CH2
SP14_NSS
ATIM3_CH2
- -] 22 PE3 /0| FT | Yes PE3 USARTA RX -
FEMC_A19
EVENTOUT
GTIM2_CH3
SP14_NSS
| -]-1-]-13]|3 PE4 /0| FT | Yes PE4 ATIM3_CHIN -
FEMC_A20
EVENTOUT
GTIM5_CH1
GTIM2_CH4
SP14_MISO
- -] -14]4 PE5 /0| FT | Yes PE5 ATIM3. CH2N -
FEMC_A21
EVENTOUT
GTIM5_CH2
SP14_MOSI
ATIM3_CH3N WKUPO
LPTIM2_IN1 RTC_TAMP3
FEMC_A22
EVENTOUT

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

RTC_OUT1
ATIM1_CHIN
ATIM1_BKIN
222277 PC13 /0| FT | Yes PC13 ATIM2_CH4N
LPTIM2_ETR
ATIM3_BKIN
EVENTOUT
GTIM7_CH3
EVENTOUT
GTIM7_CH4
EVENTOUT
ATIM3_CH4
12C3_SCL
- -]-]-1- 10 PF3 I/0 |FTa| Yes PF3 XSPI_l01 ADC3_IN17
FEMC_A3
EVENTOUT
ATIM3_CHIN
COMP1_OUT
12C3_SDA
XSP1_102
GTIM5_CH1
12C3_SCL
FEMC_A4
EVENTOUT

-1 ]2 VsS s| -1 - VsS - -

-l-1-]1-1-15]5 PE6G /O | FT | Yes PEG

WKUP2
RTC_TAMP1

-13]3|3(3|8]8 PC14-0OSC32_IN /O | FT | Yes PC14 OSC32_IN

-|14|1414 4|99 | PC15-0SC32_OUT

/O | FT | Yes PC15 0SC32_0uT

-l - - - -1t PF4 I/0 |FTa| Yes PF4 ADC3_INO
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P-T-T-17-1-]13 VDD s|-] -] wvop - -
ATIM3_CH2N
XSPI_103
GTIM5_CH2
- - - 114 PF5 1/0 |FTa| Yes PF5 12C3_SDA ADC3_IN13
FEMC_A5
EVENTOUT
GTIM7_CHL1
ATIM3_BKIN
GTIM4_CH2 ADC1 IN15
XSPI_I02 PGA1_VINP
-l -1-1-1-1-115 PF7 1/0 |FTa| Yes PF7 SPI5_SCK -
PGA2_VINP
UART7_TX PGA3_VINP
GTIM8_ETR -
FEMC_AL
EVENTOUT
GTIM9_CHL1
ATIM3_BKIN2
GTIM4_CH3 ADC2_IN1
-l --1-1-1-116 PF8 1/0 |FTa| Yes PF8 XSPI_IO0 PGA1l_VINM
SPI5_MISO COMP1_INP
FEMC_A24
EVENTOUT
GTIM10_CH1
ATIM3_BKIN
GTIM8_CH1
SPI12_SCK
-1 -1-1-1-110(17 PF9 1/0 |FTa| Yes PF9 GTIM4_CH4 IQA(\BI?A%‘R}:\IN]-IZA
XSPI_IO1 -
SPI5_MOSI
FEMC_A25
EVENTOUT
ATIM3_BKIN2 ADC4 _INO
GTIM8_CH2 PGAl _VINM
SPI12_SCK PGA2 VINM
-l -1-1-1-111|18 PF10 I/0 |FTa| Yes PF10 XSPI_CLK PGA3_VINM
FEMC_AO PGA4_VINM
EVENTOUT COMP2_INP
12C2_SDA
SPI2_NSS/I12S2_WS
ATIM1_CH3N 0SC IN
2|15|5|5|5(12|19 PHO-OSC_IN 1/0 |FTa| Yes PHO USART2_RX ADCl_lNlO
GTIM5_CH3 -
ATIM3_CHIN
EVENTOUT
12C2_SCL
SPI2_SCK/I252_CK 0OSC_ouT
USART2 TX ADC2 _IN10
3|6|6|6]|6(13|20 PH1-OSC_OUT 1/0 |FTa| Yes PH1 GTIM5_CHa COMP3_INM
ATIM3_CH2N COMP3_INP
EVENTOUT
4|7 (7 |7|7|14|21 PH6-NRST I/0 |RST| Yes NRST MCOL1 NRST
EVENTOUT
LPTIM1 IN1 ADC12 IN6
ATIM1 CH1 -
UART RX COMP7_INM
-1-1-18|8|15]|22 PCO I1/0 |FTa| Yes PCO = COMP3_INM
12C3_SCL
= PGA3 VINP
USART4_TX COMP3 INP
XSPI_RXDS -
41
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GTIMI10_CH1
EVENTOUT
LPTIML_OUT
ATIM1_CH2
UART7_TX ADC12_IN7
SPI3 >|\</|SopéT/||02£sl3 SD COMP7_INP
| -]-|9]9]16/|23 PC1 I/0 |FTa| Yes PC1 e il COMP3_INP
- = PGA3_VINM
12C3_SDA COMP1_INP
USART4_RX -
GTIM10_CH2
EVENTOUT
SPI2_MISO
1252_AUX_SD
LPTIML_IN2
ATIM1_CH3
COMP3_OUT
COMP7_OUT ADC12_IN8
-|-|-|10|10[17|24 PC2 /0 |FTa| Yes PC2 ATIM3 CH? PGAL VINP
XSP1_105
SPI3_NSS/12S3_WS
GTIM10_CH3
UAR7_TX
EVENTOUT
SP12_MOSI/12S2_SD
LPTIML_ETR ADC12_IN9
ATIM1_CH4 PGA2_VINP
ATIM1_BKIN2 PGA3_VINP
- -] -|11]11]18]25 PC3 1/0 |FTa| Yes PC3 XSPI_106 PGA4_VINP
SPI3_SCK/12S3_CK COMP5_INP
GTIM10_CH4 PGAL_VINM
UAR7_RX COMP2_INP
EVENTOUT
12C2_SMBA
ATIM3_CH3
- - -] -]19/|26 PF2 I/0 |FTa| Yes PF2 XSP1_100 ADC1_IN13
FEMC_A2
EVENTOUT
USART2_CTS
UART6_TX
GTIM1_CH1_ETR ADCL2 IN3
GTIM4_CH1 =
ATIM2_ETR WKUPL
5(8|8[12]12]20(27| PAO-WKUP1 /0 |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 COMPL_INP
RTC_REFIN PGAL_VINP
6|9|9|13]13]21|28 PAl /0 |FTa| Yes PAl GTIM8_CH1N PGA3_VINP
SPI4_MOSI PGA4_VINM
SPI3_MOSI/12S3_SD PGA2_VINP
SP16_SCK RTC_REFIN
ATIM3_CH4N
EVENTOUT
USART2_TX ADC1_IN5
7 110|10| 14|14 |22]29 PA2 10 |FTa| Yes PA2 GTIM4 CH3 COMPZ. INM
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GTIM5_CH1 PGAI_VINM
GTIMI1_CH3 PGA2_VINM
COMP2_OUT PGA2_VINP
GTIM8_CH1_ETR WKUP3
XSPI_NSS0 PGA3_VINM
UART7_TX LSCO
12S_CKIN
COMP3_OUT
SPI6_NSS
EVENTOUT
- | -]-]15]15|23]30 Vss s| -] - VsS - -
- | -] -16]16]24]31 VDD s| -] - VDD - -
USART2_RX
GTIM4_CH4
GTIM5_CH?2 ADC1_IN2
GTIM1_CH4 PGA1_VINM
GTIM8_CH2 PGAI_VINP
8 |11(11]17[17|25|32 PA3 /0 |FTa| Yes PA3 XSPI CLK COMP2_INP
UART7_RX PGA2_VINM
1252_MCK COMP5_INP
MCO2
EVENTOUT
SPIT_NSS ADC2_IN17
SPI3_NSS/I2S3_WS DAC1_OUT
USART2_CK COMPIL_INM
GTIM2_CH?2 COMP2_INM
XSPI_NSS1 COMP3_INM
9 |12(12|18[18|26|33 PA4 /0 |TTa| 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
GTIM1_CH1_ETR COMP2_INM
ATIM2_CHIN COMP3_INM
XSPI_CLK COMP4_INM
12C2_SDA COMP5_INM
10113|13(19|19|27|34 PAS5 1/0 |TTa| Yes PAS5 SPI16_MOSI COMP6_INM
USART1 _RX COMP7_INM
XSPI_100 PGAL_VINP
GTIM7_CH2 PGA2_VINM
EVENTOUT PGA3_VINP
PGA1_VINM
PGA3_VINM
SPIT_MISO
ATIM2_BKIN
GTIM9_CH1
GTIM2_CH1
ATIM1_BKIN ADC2_INO
COMPL_OUT DAC3_OUT
11[14|14[20|20|28 |35 PA6 /0 |TTa| Yes PA6 XSP1 103 COMPL_INM
UART7_CTS PGA3_VINP
1252_MCK
XSPI_I00
COMP2_OUT
EVENTOUT
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SPIZ_MOSI
ATIM2_CHIN
GTIM7_CH1 ADC2 N2
GTIM2_CH2 —
- COMP2_INP
ATIM1_CHIN —
GTIM10_CH1 PGAL_VINP
12]15[15(21 (21 (29|36 PA7 1/0 |TTa| Yes PA7 - PGA2_VINP
COMP2_OUT
— COMP6_INM
XSPI_102
- DAC4_OUT
XSPI_IO1 COMP1_INP
MCO1 —
GTIM9_CH2
EVENTOUT
ATIML_ETR
12C2_SCL
USARTL_TX
XSPI_lO7 ADC2_IN5
XSPI_IO2 PGA3_VINM
- |16] - |22]22]30]37 PC4 1/0 |FTa| Yes PC4 UART? TX COMPA_INM
123_SCL COMP5_INP
LPTIM2_OUT
ATIM3_CH3N
EVENTOUT
GTIM8_BKIN
ATIM1_CH4N ADC2 INLL
USART1_RX -
= PGA1 VINM
XSP1_103 PGA2_VINM
- | -] -1]23]|23|31|38 PC5 I/0 |FTa| Yes PC5 UART7_RX —
PGA4_VINP
COMP4_OUT —
= COMP6_INP
12C3_SDA WKUP4
GTIM5_ETR
EVENTOUT
GTIM2_CH3
ATIM2_CH2N ADC3 INL2
ATIM1_CH2N —
— COMP4_INP
XSPI_I01 —
SHRTIM1_FALT5 PGA2_VINP
13]17]16|24 |24 (3239 PBO /0 |FTa| Yes PBO — PGA3_VINP
SPI5_SCK COMP3_INP
SPI3_MOSI/12S3_SD —
PGA2_VINM
COMP5_OUT ADCI INL
USART4_TX -
EVENTOUT
GTIM2_CH4
ATIM2_CH3N
ATIM1_CH3N ADC1_IN12
COMP4_OUT COMP1_INP
XSPI_100 PGA4_VINM
- |18|17|25|25|33 |40 PB1 /0 |FTa| Yes PB1 UART7_RTS_DE COMP2_INM
SHRTIM1_SCOUT COMP2_INP
SPI5_NSS PGA1_VINP
USART4_RX ADC3_IN1
COMP1_OUT
EVENTOUT
RTC_OUT2
LPTIM1_OUT
GTIM4_CH1
ATIM3_CH1 ADC2_IN12
- |19|18|26|26|34 |41 PB2 I/0 |FTa| Yes PB2 12C3_SMBA COMP4_INM
XSP1_105 PGA3_VINM
SHRTIM1_SCIN
GTIM1_CH4
SPI3_MOSI/I2S3_SD
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Qg

QFN32
UQFN48

LQFP48
LQFP64
LQFP80

LQFP100

LQFP128

BB

HmO
110 &5

Fail-
safe®

XHF

E ] 3
(Bhr)E)

HIERE R ThRE

NN

HEX

UART6_TX
SPI1_NSS
GTIM6_ETR
EVENTOUT

14

19|27 |27

VSSA

VSSA

14

VREF-

VREF-

43

VREF+

VREF+

15

20120|28 28

44

VREF+

VREF+

15

21121(29]29

45

VDDA

VDDA

16

46

VSS

VSS

17

47

VDD

nunumnunnumn

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

38

PE7

1/0

FTa

Yes

PE7

ATIMI_ETR
UART7_RX
UART6_RX

SPI1_SCK

GTIM4_CH2

GTIM9_CH4
FEMC_D4
EVENTOUT

ADC3_IN4
COMP4_INP
COMP3_INM

39

PES8

1/0

FTa

Yes

PES8

ATIML_CHIN
GTIM4_CH3
UART7_TX
SPI1_MISO
FEMC_D5
EVENTOUT

ADC34_IN6
COMP4_INM
PGA2_VINP
COMP2_INM

40

PE9

1/0

FTa

Yes

PE9

ATIM1_CH1
GTIM4_CH4
SPI1_MOSI
FEMC_D6
EVENTOUT

ADC3_IN2

41

PE10

1/0

FTa

Yes

PE10

ATIM1_CH2N
XSPI_CLK

SPI2_NSS/12S2_WS

ATIM1_CHIN
GTIM2_CH1
GTIM9_CH1
USART4 TX

FEMC_D7
EVENTOUT

ADC34_IN14
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S

QFN32
UQFN48
LQFP48
LQFP64
LQFP80
LQFP100

LQFP128

BB

HmO
110 &5

Fail-
safe®

XHF

E ] 3
(Bhr)E)

HIERE R ThRE

NN

HEX

PE11

FTa

Yes

PE11

ATIML_CH2
SP14_NSS
XSPI_NSS0
SPI5_NSS
SPI12_SCK/I2S2_CK
USART4_RX
FEMC_D8
EVENTOUT

ADC34_IN15

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

44

59

PE13

1/0

FTa

Yes

PE13

ATIML_CH3
SP14_MISO
XSPI_101
SPI5_MISO
SPI2_MOSI/12S2_SD
FEMC_D10
EVENTOUT

ADC3_IN3

45

60

PE14

110

FTa

Yes

PE14

ATIM1_CH4
SP14_MOSI
ATIM1_BKIN2
XSPI_102
SPI5_MOSI
FEMC_D11
EVENTOUT

ADC4_IN5

46

61

PE15

1/0

FTa

Yes

PE15

ATIM1_BKIN
ATIM1_CH4N
XSPI_IO3
12C1_SDA
USART4_RX
GTIM10_CH1
FEMC_D12
EVENTOUT

ADC4_IN2

47

62

PB10

1/0

FTa

Yes

PB10

SPI2_SCK/I2S2_CK
12C2_SCL
GTIM1_CH3
UART7_RX
XSPI_CLK
ATIM1_BKIN
SHRTIM1_FALT3
COMP3_OUT
FEMC_D11
EVENTOUT

COMP5_INM
PGA3_VINM
PGA4_VINM
COMP1_INP

48

63

VSS

VSS

49

64

VDD

VDD

50

65

PB11

110

FTa

Yes

PB11

12C2_SDA
GTIMI1_CH4
UART7_TX
XSP1_NSS0
12S_CKIN
SHRTIM1_FALT4
COMP5_OUT
FEMC_D12
EVENTOUT

ADC12_IN14
COMP6_INP
PGA4_VINP
COMP2_INP
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SP12_NSS/I12S2_WS
12C2_SMBA
USART3_CK
ATIM1_BKIN COMP3_INM
GTIM4_ETR ADC1_IN11
- |25|26|34|43|51|66 PB12 I/O |FTa| Yes PB12 UART7_RTS_DE COMP7_INM
SHRTIM1_CHC1 PGA4_VINP
SP14_NSS ADC4_IN1
COMP4_OUT
GTIM9_CH3
EVENTOUT
SPI2_SCK/I252_CK
USART3_CTS
ATIM1_CHIN ADC3 INS
UART7_CTS —
SHRTIM1_CHC2 COMPS5_INP
- |26|27|35|44|52|67 PB13 I/0 |FTa| Yes PB13 — PGA3_VINP
SPI4_SCK
— PGA4_VINP
ATIMI_CH?2 COMP4_INM
GTIM10_CH2 -
GTIM9_CH4
EVENTOUT
SPI2_MISO
ATIML_CH2N
GTIM8_CH1 ADC4_IN4
ATIM2_CH2N COMP3_INP
12S2_ AUX_SD PGA2_VINP
- |27|28|36|45|53|68 PB14 1/0 |FTa| Yes PB14 CoNPp4. GUT ADCI INO
SHRTIM1_CHD1 COMP7_INP
GTIM9_CH2 COMP3_INM
USART4_CK
EVENTOUT
SPI2_MOSI/1252_SD
ATIM1_CH3N
ATIM2_CH3N RTC_REFIN
GTIM8_CH2 COMP6_INM
GTIM8_CHIN ADC2_IN15
- |28|29|37|46|54|69 PB15 /0 |FTa| Yes PB15 COMP3_OUT PGA2 VINM
SHRTIM1_CHD2 COMP4_INP
ATIM2_CH4 ADC4_IN3
UART8_CTS
EVENTOUT
SPI3_NSS/12S3_WS
ATIM1_CH3 ADC4_IN12
- -1-1-147|55|70 PDS I/0 |FTa| Yes PDS GTIM10_CH1 PGA4_VINM
FEMC D13 COMP6_INM
EVENTOUT
SPI3_SCK/I2S3_CK
ATIM1_CH3N
GTIM9_CH3 ADC4_IN13
- -] -1-148]56|71 PD9 I/0 |FTa| Yes PD9 GTIM7_ETR PGA4_VINP
GTIM10_CH2 COMP6_INP
FEMC D14
EVENTOUT
USART3_CK
ATIM1_CH4 ADC34_IN7
- -] -1-|49|57|72 PD10 I/0 |FTa| Yes PD10 ATIM3_ETR COMP6_INM
FEMC_D15 COMP5_INM
EVENTOUT
USART3_CTS ADC34_IN8
- -1-1-1]-158(73 PD11 I/0 |FTa| Yes PD11 GTIM4_ETR PGA4_VINP
12C4 SMBA COMP6_INP
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S

QFN32
UQFN48

LQFP48
LQFP64
LQFP80

LQFP100

LQFP128

BB

HmO
110 &5

Fail-
safe®

XHF

E ] 3
(Bhr)E)

HIERE R ThRE

NN

HEX

SPI3_MISO
USART4_TX
12C1_SCL
GTIM10_CH3
FEMC_CLE/FEMC_A16
EVENTOUT

59

74

PD12

110

FTa

Yes

PD12

GTIM3_CH1
SPI3_MOSI/12S3_SD

COMP7_OUT

GTIM6_CH1
FEMC_ALE/FEMC_A17
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

1/0

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

63

78

VSS

VSS

64

79

VDD

VDD

65

80

PC6

1/0

FT

Yes

PC6

12S2_MCK
ATIM2_CH1
USART4_TX
GTIM2_CH1
COMP6_OUT
12C4_SCL
SHRTIM1_CHF1
SPI2_NSS/I2S2_WS
USART2_CTS
ATIM2_CH2
FEMC_A16
EVENTOUT

66

PC7

1/0

FT

Yes

PC7

12S3_MCK
ATIM2_CH2
USART4_RX
GTIM2_CH2
SHRTIM1_FALT5
COMP5_OUT
12C4_SDA
SHRTIM1_CHF2
SPI2_SCK/I2S_CK
USART2_RTS_DE
ATIM2_CH2N
GTIM8_CH2
FEMC_A17

EVENTOUT
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Qg

QFN32
UQFN48
LQFP48
LQFP64
LQFP80
LQFP100

LQFP128

BB

HmO
110 &5

Fail-
safe®

XHF

E ] 3
(Bhr)E)

HIERE R ThRE

PGO

Yes

PGO

ATIM3_CHIN
UART7_TX
GTIM7_CH2 -
FEMC_A10
EVENTOUT

83

PG1

1/0

FT

Yes

PG1

ATIM3_CH2N
UART7_RX
GTIM7_CH3 -
FEMC_Al1
EVENTOUT

84

PG2

1/0

FT

Yes

PG2

ATIM3_CH3N
SPI1_SCK
12C2_sCL

GTIM5_ETR
FEMC_A12
EVENTOUT

85

PG3

1/0

FT

Yes

PG3

ATIM3_BKIN
12C4_SCL
SPI1_MISO
ATIM3_CH4N -
12C2_SDA
FEMC_A13
EVENTOUT

86

PG4

1/0

FT

Yes

PG4

ATIM3_BKIN2
12C4_SDA
SPI1_MOSI
GTIM6_ETR
FEMC_Al4
EVENTOUT

67

PC8

110

FT

Yes

PC8

ATIM2_CH3
GTIM2_CH3
USART4_CK

SHRTIM1_CHE1
COMP3_OUT
ATIM3_CH3 -
COMP7_OUT

12C3_SCL
SPI2_MISO
USART2_TX
EVENTOUT

68

PC9

1/0

FTa

Yes

PC9

12S_CKIN
MCO2
ATIM2_CH4
12C3_SDA
GTIM2_CH4
SHRTIM1_CHE2
ATIM2_BKIN2
COMP6_OUT
SPI2_MOSI/1252_SD
USART2_RX
ATIM2_CH3N
GTIM8_CH3
FEMC_NOE
EVENTOUT

PGA3_VINP
PGA4_VINM
COMP4_INP

18|30|30(42|56

69

PA8

110

FTa

Yes

PA8

MCO1
USART1_CK
ATIM1_CH1
12C3_SCL ADC3_IN18
12C2_SDA
1252_MCK
12C2_SMBA
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safe®
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1/0&1®

QFN32
UQFN48
LQFP48
LQFP64
LQFPS0

LQFP100

LQFP128

COMP7_OUT
GTIM3_ETR
SHRTIM1_CHA1
COMP3_OUT
EVENTOUT
USARTL_TX
ATIM1_CH2
12C3_SMBA
12C2_SCL
1283 MCK
COMP5_OUT
19(31|31]43|57|70|90 PA9 I/0 |FTa| Yes PA9 GTIM8_BKIN ADC4_IN18
GTIMI1_CH3
SHRTIM1_CHA2
SPI12_SCK/I2S2_CK
12C4_SCL
12C1_SCL
EVENTOUT
USARTL_RX
ATIM1_CH3
GTIM10_BKIN
12C2_SMBA
SPI2_MISO
COMP6_OUT
GTIM1_CH4
20|32|32|44|58| 71|91 PA10 110 | FT | Yes PA10 ATIM2_BKIN PVD_IN
SHRTIMI1_CHB1
12C2_SDA
12S2_AUX_SD
SPI5_MOSI
12C4_SDA
FEMC_NWE
EVENTOUT
USARTL_CTS
ATIM1_CH4
USB_FS_DM
SP12_MOSI/12S2_SD
ATIM1_CHIN
COMP1_OUT
GTIM3_CH1
21|33|33(45|59 (72|92 PA11 110 | FT | Yes PA11 ATIM1 BKINZ -
SHRTIM1_CHB2
SP14_MISO
USART4_TX
COMP5_OUT
ATIM2_CH3N
EVENTOUT
USART1_RTS_DE
ATIML_ETR
USB_FS_DP
GTIM9_CH1
12S_CKIN
ATIM1_CH2N
COMP2_OUT
22|34|34|46|60|73|93 PA12 110 | FT | Yes PA12 GTIM3 Ch? -
SHRTIM1_FALT1
SP14_MOSI
USART4_RX
COMP6_OUT
SPI2_NSS
EVENTOUT
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Qg

QFN32
UQFN48
LQFP64

LQFP128

BB

HmO
110 &5

Fail-
safe®

XHF

E ] 3
(Bhr)E)

HIERE R ThRE

NN

HEX

SN

B

VSS

VSS

K% LOFP48
33|2| LQFPS0
3| ®|LQFP100

S
[ee BN
[{e) (e}
ol

VDD

VDD

23|36(37(49|63

76

96

PA13

1/0

FT

Yes

PA13

JTMS-SWDIO
GTIM9_CHIN
12C4_SCL
12C1_SCL
IR_OUT
USART3_CTS
GTIM3_CH3
UART6_TX
GTIM8_CH3
EVENTOUT

97

PH2

1/0

FTa

Yes

PH2

USART4_RTS_DE
USARTL_RX
GTIM3_CH4
GTIM9_CH3
EVENTOUT

24137|38|50|64

77

PA14

1/0

FT

Yes

PA14

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

25(38(39|51|65

78

PA15

110

FT

Yes

PA15

JTDI
SPI3_NSS/12S3_WS
GTIM1_CH1_ETR
SPI1_NSS
ATIM2_CH1
12C1_SCL
USART2_RX
UART6_RTS_DE
ATIM1_BKIN
SHRTIM1_FALT2
UARTL TX
USART2_CTS
ATIM2_CHIN
ATIM3_ETR
EVENTOUT

79

100

PC10

110

FT

Yes

PC10

SPI3_SCK/I2S3_CK
UART6_TX
ATIM2_CHIN
SHRTIM1_FALT6
XSPI_NSS1
COMP3_OUT
GTIM9_CH4
EVENTOUT

80

101

PC11

1/0

FT

Yes

PC11

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

51

E R ABRAE R AT NSING TECHNOLOGIES INC.

Mkt PRYIT R X B AL X SR 109 5 F R BARKE

Fii%i: +86-755-86309900

fEH: +86-755-86169100

Ri3k:  https://www.nsingtech.com Hi§%i: 518057



?

I\ /

 EIREK

www.nsingtech.com

B TR T

QFN32
UQFN48

safe®

Fail-
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LQFP48
LQFP64
LQFP80

LQFP100

LQFP128

SPI3_MOSI/12S3_SD
USART3_CK
GTIM4_CH2
ATIM2_CH3N
- |54 |68 |81[102 PC12 /0| FT | Yes PC12 12C2_SDA -
XSP1_100
ATIM2_CH2N
ATIM3_CH3
EVENTOUT

ATIM3_ETR
SPI1_NSS
-l -f-|-]- [108 PG5 /0| FT | Yes PG5 UART7_CTS -
FEMC_A15
EVENTOUT

ATIM3_BKIN
12C3_SMBA
-l -f-]-]- [104 PG6 /0| FT | Yes PG6 UART7_RTS_DE -
FEMC_INT2
EVENTOUT

USART4_CK
12C3_SCL
- l-1-1-]- w05 PG7 /0| FT | Yes PG7 UART7_TX -
FEMC_INT3
EVENTOUT

USART4_RTS_DE
12C3_SDA
UART7_RX
-1 -1-]- 06 PG8 /0| FT | Yes PGS XSPI_NSS1 -
FEMC_NE3

EVENTOUT

USART4_RX
SPI3_SCK
USARTL TX
GTIM8_CHIN
SPI2_MOSI
N I PGY /0| FT | Yes PGY GTING. Ch? -
SPI2_MISO
FEMC_NE2/
FEMC_NCE3
EVENTOUT

ATIM2_CH4N
SP14_MISO
SPI3_MOSI
UART6_TX

- |- |- |69|82[108 PDO /0| FT | Yes PDO XSPL 01 -

ATIM3_CH4
FEMC_D2

EVENTOUT

ATIM2_CH4
ATIM2_BKIN2
SPI12_NSS/12S2_WS
UART6_RX
-] -] - (70|83 109 PD1 /0| FT | Yes PD1 XSPI. 102 -
121_SDA
FEMC_D3
EVENTOUT

-l -1-1-1-/10 VSS S| - - VSS - -

-l -]-]-]-111 VDD S| - - VDD - -

52
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QFN32
UQFN48

safe®

Fail-
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RAO
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LQFP48
LQFP64
LQFP80

LQFP100

LQFP128

GTIM2_ETR
ATIM2_BKIN
SPI3_NSS/12S3_WS
XSPI_103
ATIM2_CH3N
- | - |55(71]84 112 PD2 10| FT | Yes PD2 SPI2_MOSI -
ATIM1_CH4
ATIM2_CH4N
ATIM3_CH4
GTIM5_CH2
EVENTOUT

USART2_CTS
GTIM1_CH1_ETR
XSPI_NSS0
-l -|-|-|85[113 PD3 /0| FT | Yes PD3 SPI2 SCRII252 CK -
FEMC_CLK

EVENTOUT

USART2_RTS_DE
GTIMI1_CH2
-l -|-|- 86114 PD4 /0| FT | Yes PD4 XSP1_104 -
FEMC_NOE
EVENTOUT

USART2_TX
XSPI_l05
GTIM6_CH1
-] - - 875 PD5 /0| FT | Yes PD5 ATIMI CHAN -
FEMC_NWE

EVENTOUT

USART2_RX
GTIM1_CH4
XSPI_106
-l -]-1-|88116 PD6 /0| FT | Yes PD6 SPI3_MOSI/I2S3_SD -
GTIM9_ETR
FEMC_NWAIT
EVENTOUT

USART2_CK
GTIM1_CH3
XSP1_I07
-] - - 8917 PD7 /0| FT | Yes PD7 FEMC NEL/ -
FEMC_NCE2

EVENTOUT

JTDO
SPI3_SCK/I2S3_CK
GTIM1_CH2
SPI1_SCK
GTIM3_ETR
ATIM2_CHIN
USART2_TX
41|40(56(72|90(118 PB3 /0| FT | Yes PB3 GTIM2. ETR -
SHRTIM1_SCOUT
USART1_RX
12C2_SDA
USART2_RTS_DE
ATIM2_BKIN
EVENTOUT

NJTRST
SPI3_MISO

GTIM2_CH1
42141|57|73]|91/119 PB4 I/O| FT | Yes PB4 SPIL_MISO -
12S3_AUX_SD

GTIM9 CH1 ETR
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S

QFN32
UQFN48

LQFP48
LQFP64
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Fail-
safe®

XHF

E ] 3
(Bhr)E)

HIERE R ThRE

ATIM2_CH2N
USART2_RX
GTIM10_BKIN
12C3_SDA
ATIM2_ETR
LPTIM2_IN1
USART2_TX
EVENTOUT

28

43142|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
GTIMI10_CH1
LPTIMI_IN1
UART5_CTS
USART2_RX
EVENTOUT

29

44143|59|75

93

121

PB6

1/0

FT

Yes

PB6

12C1_sCL
GTIM3_CH1
USARTL_TX
GTIM9_CHIN
ATIM2_CH1
ATIM2_ETR
ATIM2_BKIN2
COMP4_OUT
LPTIM1_ETR
SHRTIM1_SCIN
COMP5_OUT
FEMC_NE2/
FEMC_NCE3
EVENTOUT

30

45144160|76

94

122

PB7

110

FT

Yes

PB7

12C1_SDA
USART1_RX
GTIM3_CH2
GTIM10_CHIN
ATIM2_BKIN
GTIM2_CH4
12C4_SDA PVD_IN
COMP3_OUT
LPTIM_IN2
COMP6_OUT
UART6_CTS
FEMC_NADV
EVENTOUT

31

4645|6177

95

123

PB8-BOOTO

1/0

FT

Yes

PB8

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

47146|62|78

96

124

PB9

1/0

FT

Yes

PB9

SPI12_NSS/12S2_WS

GTIM3_CH4 IR-OUT
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GTIM7_CH1
12C1_SDA
GTIM10_CH1
COMP2_OUT
ATIM2 CH3
ATIM1_CH3N
FEMC_NE1/
FEMC_NCE2
EVENTOUT
GTIM3_ETR
ATIM3_ETR
ATIM3_CH4N
-l - --- 197125 PEO I/O| FT | Yes PEO GTIM9_CH1 -
USARTL_TX
FEMC_NBLO
EVENTOUT
GTIM10_CHL
ATIM3_CH4
-l - -1-1-198/126 PE1 I/O| FT | Yes PE1 USART1 RX -
FEMC_NBL1
EVENTOUT
32| - |47(63|79]|99 (127 VSS S - - VSS - -
1148|4864 |80|100{128 VDD S - - VDD
1. 1= #A, O= #H, S= HK.

2. FT: Z#5V: FTa: #%5V, FTHEBII .

3. Fail-safe /75804 A HIFIANT, TAO_LNIFGA s D DAFETGA 1 THBEA LS MITT-FEEW LA & Bk
H-HFEHB I TR o

4. USART3. UART5. UART8#RTS DE. TXARX /55 o] LI# fFE10 Wi,
5.  FDCAN1. FDCAN2. FDCAN3ZTXARX 155 1] LA {F B0 st
6. SHRTIMAEEV1 ZEEVI10 Z L5451 4 5 HIWL .

T s ZEHG T IS bRy BEHIADCL2_INX, 23X 17/ AT EAZADCL_INXZEADC2_INX. #/47: ADC12_IN Z7nix 1~/
A A & VADCL_INS, 4 7] LIAE & #7ADC2_IN9.

[, 5 B B b i B HIADC34_INX, 283X AT LLZADC3_INX ZEADCA_INX.

FH T IPAO XA g HIGTIML_CHL_ETR, A i LUBD & 12 256 4GTIML_TI1 ZGTIM1_ETR. /72, PA15X/ 7
I B L 5ENT 4 FGTIML_CH1_ETR, A& #/FHIE X -

HAETHY5m 1, i B RO [ 5 IR S 22 ) 73,6V
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(CEID

4.1.2 HAIHE

B AR I, A R I T Ta=25THIVpp=3.3V(1.8V < Vpp < 3.6VHLE ). X S8 H T %15

SRR,
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

—X MCU

30pF —

4.1.5 5|l ANBEE
BB E A\ R (B A SR T 4-208,
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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 |
(CPU,digital |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
] Vv (ADCs
REF + DACs
+2.2uF COMPs)
100nF +1uF VREF
hd I
— Vssa -

7

. TR 1 B TR 1 N bp, QFNS2 942N o Pinl, UQFN48 AILQFPA8 /975 &V b
Pind8, LQFP64 /77 &Voo #Pin64, LQFP80 /75 & Voo #Pin80, LQFP100 /75 & Voo #Pin100,
LQFP128 /777 2V oo #Pin128.

L BEUONRer f1 I f15G 57 2N Rer I FEAN % 77 T o7 BAFLUF H 28 2 2UF H 75

58

E R ABRAE R AT NSING TECHNOLOGIES INC.

Mk RN R L X AL X R 109 5 [F R A A K
il +86-755-86309900 f£H: +86-755-86169100
RA3k:  https://www.nsingtech.com i%4: 518057



ay

%) EREK

4.1.7 HEREENE

4-4 FLPH AR T 5

www.nsingtech.com

IDD

IDD'VBAT

( ) VBAT

VDD

VD DA

4.2 485} B KB (E

INAEZHAF RO BT i Rl i <40 e KBUE(EFIR (R 4-1. K 4-2. R A3)h ey i, mrRES S EETK
JNERRIR o 3% HL 28 Y RS2 I B KT, JFANERAE DL SR A T e H I D REPEIR A TE iR . S AT

TE B KAASAE N S5 2 vl S
% 4-1 HERE
il R B/ME BAAE BApr
Vop - Vss AR 3 A3 L L (B35 Vopa TV pp) D -0.3 4.0
v TESVZ A5 1 b R N i RO Vss-0.3 55 \Y,
a FEHE S LA i E@ Vss-0.3 Voo + 0.3
| AVbox | A FBE L 5| (A B R 22 - 50 "y
| Vssy- Vss| AN[E) b 5 | 2 1) ) F R 2 - 50
Vesopewy | ESDER L L L IE (AR REY) W 43117
1. FrE B HYE(Vob, Vooa) 1 (Vss, Vssa) 51 Il 25046 2432 32 B AMEE 0 W6 B W Bt R 4 b
2. VAN HREKE, BRMNESER 4-2,
3. UEVEASI NS5V, Voo KT 2.25V,
% 4-2 HRERE
i R BAHEO Hhr
lvob 2218V oo/Vopa HL R 2R 1 HL I (LR HL ) D@ 400
lyss 23 VssHB 28 1 = FEVR (R HE HRLE) (D) 400
| FEREVORIE I 51 L 12 A
© AL VORI 51 51 _E fk th o g7 12
NRST5| JHIFIEN B -5/0
IINJ(PIN)(Z)(3) o~ §
FoAd 51N R IR +/-5

A

4-1,

Eal

Sz AN B T A A AR e
RAERKHETRE, Vool K E M N0.1Vop.

.554.3.2375 .
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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 B TAEH R - 1.8 3.6 \Y,
RS 7 -40 105
Ta NG
RS 8 -40 125 °C
g S 7 -40 125
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,
IALiED BOR_LVL[2:0]=010( I F&i) - 2.2 - \Y;
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@%*iﬁﬂ- ]Eﬂ 5.1 17.1 us
RV N AESE | VDD = 3.3V
AVREFINT }_‘E‘Lﬁﬁ%ﬁz -40°C< Ta< +105°C -14 14 mvV

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

P RE B R T A, VI 4-4.
AFihas M A AT T W RTEFE I A, R AT — ARG T A .
4351 BAKHFHFE
e A T R4

W A VOGS IIEAL TA A, IS Er b
AN AL TR PR,

B Vpp=3.63V, EHREZET105°C /125°C.

BRARRE S 5 -

B NAEAEf 2% U5 1] s )R 2 BT B 12 AT ) B PR AT (0~40MHzI) N0 2575 I 1, 40~80MHzi A14N%E
£5JE B, 80~120MHzIN g2/ 25457 J& B, 120~160MHzIN 9342545 & B, 160~200MHzIN 4425457 J5 1,
200 ~ 240MHzI 444545 i 1) o

B B HE IR A (s XANSEOL AL W B B 2R 4 A2 BT B ) .
B YR AMER: frouka = frok/2, freikz = frok/2.

VppEXVss(TG 11 %K) »

®A-BNIR 4-9han IS HL, RAKYER 4-45|H IR EEIRE T AVoof HL i A5

R 48 TR I EORFRIALTHAE, B A ERACRS A R IN A7 rhis 4T

HAEO

5 W FM frewk Ta=- Ta= Ta= Ta= Ta= AL

40°C 25°C 85°C 105°C 125°C

240MHz 106.29 109.42 122.36 133.59 152.10

200MHz 87.34 90.33 103.48 113.97 129.83

g)ﬁﬁgﬁ’? 180MHz | 80.64 83.54 96.45 10685 | 122.57

Fitihhig | 150MHz 75.16 77.99 90.68 100.94 116.56

S 100MHz 52.45 55.01 67.00 76.91 92.00

Ioo TRIHER 50MHz 29.63 31.92 43.39 52.96 67.73
i 240MHz 31.21 33.86 45.19 54.81 69.33 mA

shapifen | 200MHz 26.63 29.14 40.25 49.78 64.26

@, KM 180MHz 24.73 27.23 38.20 47.72 62.13

I T 150MHz 22.65 25.04 35.90 45.38 59.70

100MHz 16.46 18.72 29.16 38.41 52.25
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| | | 50MHz 10.13 12.28 22.92 32.15 4627
1. HZEAEWESE, A4,
2. Hfucx>8MHzH} J5 FPLL.
# 4-9 HEIRBICT 15K LT FE
HAEO
we | Bm | &% | ek T T T T =] &
40°C 25°C 85°C 105°C 125°C
240MHz 96.70 99.77 11157 | 12313 14152
200MHz 79.66 82.50 95.33 10564 | 121.39
g%ﬁgﬁ 180MHz | 7356 76.32 88.98 99.13 | 11477
, H
Fﬁﬁ%i&& 150MHz 69.08 71.76 84.23 94.32 109.80
100MHz | 4827 50.73 62.60 72.40 87.46
RS 2 50MHz 27.43 29.65 41.05 50.52 65.23
Iop TR R
e 240MHz 19.26 21.48 32.59 41.85 56.35 mA
200MHz 16.53 18.71 29.72 38.93 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. HZEATHE SRR, AEA IR,
2. Hfuck>8MHzit j5 FPLL.
4352 {RTFEHEABRERE
MCU4bF 51 %A+
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 (FEHURIAHUBE T I B AR B K FLR T #E
HAREHO M
Fia=s B M4 Ta=- Ta Ta Ta Ta fr
40°C | =25°C | =85°C | =105°C | =125°C
PR T 2478, LSE 4T
¥, RTC 4TI, IWDG %, 130 | 284 | 1300 | 2184 | 3559
STOPO X F iy Backup SRAM (Fsd
[>)5) . mA
AL FLIR . u
WA AT LP #50, LSE #17F,
RTC #T7F, IWDG %7, 087 | 167 | 772 | 1324 | 2215
BackupSRAM R
'[;ﬂSE ;Taiu ggﬁﬁ@i'wm Rl 174 | 187 | 204 | a0 70.2
| STANDBY Hiz i P ki A
DD s
TR EE @) S 3
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 HGE S RIE, AEE P Ilk.
2. ETBRCE R IREE R

R A-11 NN 2T ) S AT K s I T AE @)

BEIEFEO M
5 2 XA Ta=- Ta Ta Ta Ta £z
40°C | =25°C | =85°C | =105°C | =125°C
PR T2 T, LSE 9T
¥, RTC #T7F, IWDG %4, 1.30 2.84 13.00 21.84 35.59
STOPO #its iy | Backup SRAM fiFf
Ioo o mA
fE R HLAE ) . "
VA ERAET LP #50, LSE 17T,
RTC T7F, IWDG %4, 0.87 1.67 7.72 13.24 22.15
BackupSRAM f#£F
LSE #IJF, RTC #THF, IWDG 3%
), BackupSRAM f55 2.8 39 16.3 31.3 56.8
| STANDBY izt | LSE4IJF. RTCXM, IWDGKX | o0 | 50 | 165 | 314 577 | ua
DD IR 7@ 41, BackupSRAM fi%f u
LSE #T7F, RTC 5<H, IWDG 3%
B, BackupSRAM A g4 26 37 16.2 314 °8.6
VBAT izl i) LSE #T7F, RTC #THF, IWDG 3%
I . ; 2.6 36 12.3 22.4 39.4 A
POVBAT | (it 7 it 0 i, Backup SRAM {55 u

1 HZGEWEEERE, AEE P,
2. FETCRUE R AR

4353 AMEHERERE
F£ 4-12 HNEHBFEHEE

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
SHRTIM1 20.02

AHB2 HA/MHz
ATIM1 10.17
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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
DACS8 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 HAMIz
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
SPI12/12S82 6.64
SPI13/12S3 6.48
USART?2 6.62
USARTS3 6.85
RTC 3.26
WWDG 3.70
PWR 4.60
PGAL 3.51
PGA2 3.51
PGA3 3.51
PGA4 3.51
COMP1 3.61
COMP2 3.61
COMP3 3.61
COMP4 3.61
COMPS 3.61
COMP6 3.61
COMP7 3.61
APB2 LA/MHz
SPI1 5.14
SP14 5.28
SPI15 4.77
SP16 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

R 4-13 kAR I B R
we B | %t | B | snam BAM By
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fHsE_ext FH P AL ER B B A 22 @) 1 8 50 MHz
VHseH OSC_IN % N\ 51 il H P B s 0.7Vop - Voo
VHsEL OSC_IN i N\ 5| B P B Vss - 0.3Vop \%
tu(HSE) OSC_IN 7 A iy i () @) i 16 -
tr(HsE) ns
OSC_IN FAB T BRI O - - 20
ti(HsE)
DuCy(Hsk) A b - 45 - 55 %
I OSC_IN %y A\ HLL Vss<VINSVDD -1 - +1 pA

1 dEHEE, AREEAP PR,
4.3.6.2 APEARERN SR (LSE)

FERPE RSB MRE RSN SR (Bypasstizl) 4G, MEGERZMME R BIETT SR 4-4
IEe

R 4-14 RSN R R

#5 e 20 %M B/ME HAE BXE E:<X VA
fLsE ext FH P AR i AR O 8.8 32.768 1000 KHz
OSC32_IN % N\ 5| & =
\Y; - TV - \Y; \Y,
LSEH T 0.7Vpp DD
OSC32_IN g A\ 5| B H
VLseL FHE Vss 0.3vDD mV
fLse) OSC32_IN & S A [ B} ] - 450
@ B
tw(LsE)
ns
s 0SC32_IN FFHak FF41Y 50
LS i
ti(LsE)
DuCy/(Lsg) el - 30 - 70 %
I OSC32_IN iy N HEI Vss<Vin<Vop - - + pA

1 W8 RE, AR PR,
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4-5 HMR I B AU

A
VHSEH
90%
10%
VHSEL ~  p — =
t
Lr(HSE) > > —tf(HsE) | > LW(HSE) - tW(HSE)
«—THSE—>
External Clock Source
Sy I
4-6 AN I BRI 1 A T
A
VLSEH
90%
10% |
VISEL = p — -
| t
Lr(LSE) >+ = —tgisE) ™ > tW(LSE) - tW(LSE)
I
fLSE ext 'L
External Clock Source - OSC32_IN
JuUuure —

A5 P — A~ B B RV R A8 7 2 K R S B

ey I AP SIS Bl (HSE) i] LU ] — N 4~32MHz I S A F FE iR as (i 2O /iR a3 7 A2 . A1 inds
H A B T N R R SRS s A, B SR SRR BB AE R . ERL T, IR AT
B A IS AT REHMSE IRV 4 (0 51 B, LU/ 2K FOMTS Bl (RS E N 18] o A7 0% Sl (A IR 4% (1 TR AR 2
O, B, FEEAE), HE AR AT R (X HLGE 3 0 A AU IR 8 0 JAT T 3 5 o VR B AR)

% 4-15 HSE 4~32MHzik % g8 0@

/e e 21 FA B/ME WRIE BKE L:<¥ VA
fosc_In P35 A A - 4 8 32 MHz
Rr St LR - - 380 - kQ
. B VDD=3.3V, ]
i2 HSE IK 3y B it VIN=VSS, 30pF §12; 1.8 mA
gm PR3% 28 5 3 Jazh - 10 - mA/NV
tsugHse)® JA BT R (BM fR k) Vop 2 FE M - 3 5 ms
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1 IR IRAIE S B SR M B R AR dE i 45

2. HBMRIE, AR,

3. tsumse) R BN, A REHSEA MM &, B 2SR 2IFE IBMHZIR G X B 1] o 3X ANEUE 2 1E —ANMr il 19 df A4
Prds EMEARR], & n] e G )& i A R T AR A AR

4-7 {5 FH8MHz ¥ < 1) S 4 [ ]

Resonator with
integrated capacitor
f

i | it lOSC_IN HSE
! |> ’

|

| 8MHz 3SR, Gain
| Resonstor b3 control
|

b= 0SC_ouT

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

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/ME HRE BAE E:<X VA
fusi P VDD=3.3V, Ta=25°C, KH#J5 7.960 8 8.040 MHz
VDD=3.3V, TA =-40~125°C -15 - 2 %
Vop=3.3V, Ta=-40~105°C 1.2 - 2 %
ACCus HSI IR a8 B REFE@
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. WIEAHRIE, AREAF .
3. APRUHERE T, RO R R N 2 0 4%,
4, BRMECTEIEEARE M, ok ARSI, AR R TIR.
4.3.7.2 {KENZB(LSI)RCIRF 25
# 4-18 LSRR 24 hE®
=] e 21 FA B/AME | 2EE | BXE | B
25°C Ki#fE, Voo =3.3V - 32 - KHz
fLsi® i AR Vpp=1.8V ~3.6V,

TA = -A0-105°C 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.  Vop=3.3V, Ta=-40~105°C, [&IE4E5IVL0.
2. HIVCHHRIE, AEAF .
70
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4.3.8  METhAEAR K R B i ]

R A-19%1 H 1M [A] 2 75— NBMHZIFIHSI RCHE 7% 14 1 o B N 2245
(AR 2T 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

o PR IS A5 P PRI B 24 i

R 4-19 fIRTAEAR 2 i A 1]

"5 E 20 HAEO v
twusLEEP B AR A = i s 6 Cycles
MAFHLAE K O Rt (1 F 25 Ak T 12 1T 5X0) 20 Hs
twusTopPo
MAFHLAE K O Rt (1 i 25 AR T e 5X) 22 Hs
twusTpbBY TR e i 100 us
1. PSR [A] R0 & AN IR AR 06 22 F P AR P U — R 4R 2
4.3.9 PLL%:%E
F 4-209 S HOR A PR BT IR AL B B R RT3 4-4I &I E5 3.
# 4-20 PLLES
g
ines K E: Viv
B/ME BAME | BKEO
; PLL % \B £ 4 8 50 MHz
P PLL % NI 545 L 40 50 60 %
feLL_out PLL A58 i 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. HZEATHEEE, ArEE Pk,
2. THEEEMERAIEFMCMAL, MTARSEPLL AR B E 5 oL _ourkh T RVFIEEIN .
% 4-21 SHRTPLLAR:
HifE
"5 E 2 E¥ivA
w/ME HRE | ZAEO
; SHRTPLL i A\ 4@ 4 8 50 MHz
SHRTPLLIN | SHRTPLL #y ARl i 25 L 40 50 60 %
fsurreLL_ out | SHRTPLL %404 H ) &1 750 - 2500 MHz
tLock SHRTPLL Ready F&7~15 5 % tH i A 10 62.5 125 ps
Jitter Rms period jitter @250MHz 100 *ps
IsHRTPLL Operating Current of SHRTPLL @250MHz VVCO frequency. 9.2 mA

L A, RTEAP A .
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2. TEFEMHEFAGEMAEL MR SHRTPLLYM A B £ 352 4F £ fsnrteLL_outdh T RFVEREIA .
3. SEPRSHRTPLL#H 300MHZz~1000MHz, %5 4Mcfdi IR Py < E 3k 47443 5

4.3.10 FLASH7-& 28 et
BrAERR A UL, A RS EURAETA = -40~105°C 5431,

xR 4-22 INFFAFERs R TE

"5 BH; %A BAMEY | HBEEO BREY v
Ta =-40~105°C, double 40
toro 64 {37 1) G AR T[] word 2t .
prog Ta = -40~105C, buffer 1
n - 19 -
program A&z
terAse TU(BK 9 ZEBRIST A | Ta=-40~105C - 10 20 ms
tme A BRRRIN [R] TA = -40~105°C - 10 20 ms

TR, froLk=240MHz,

4 NEA5FE, VDD=3.3V 42 545 mA
R, fuck=240MHz, i
. VDD=3.3V 65 mA
oo | BRI BRI, TroLc=240MHZ P _ "
VDD=3.3V '
i B L
Vo3 33 6V - 0.05 4.65 LA
Vprog e Lk - 1.8 3 3.6 \Y
1. HBEHRIE, AEA RN,
F 4-23 [NAFAEft# 5 AR TR A7 A IR
Cinc 2% %1 B/MEO BN
R . TA =-40~105<C, Flash % & ,
A = Y )
Nenp Faw(E: B5RE) J 512KB 10 Fix
10kcycle® at Ta = 85T I 20 4
treT Hdl IR AE IR 10kcycle® at Ta = 105<C Hf 15 i
10kcycle® at Ta = 125<T I 10 4

1 HZGEWEEE, AEE PN,

4.3.11 4850 5 RNE (RS BURHE)

TR R ESD, ES, LU), {8 FREE I 71, bt F 4T R B A vk 5 01 Py A A P 7 T 1
PERE.

¥ L (ESD)

B LR (— N T PRI 4% 5 DR — R B I A 7 6 ok e e 80 9 AR 5k B4 9 511

2% 4-24 ESD4E% 5 KAH

) BH %1 %7 BAMEO | B
) Ta=+25C, 7 MIL-STD-883K
) N pidl}
Vesowen(@ | 5 UL R (P ERY) Method 2016.9 3A 4000
\Y%
- oW -
Vesocow) | BAUBAIEGER B HI) | [0 20 T HITESDANEDECIS | ¢y 1000

1. HZGEAEEEE, AL,
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2. VBATHSI I B KAE 92000V

HL R BURME(EMS)

% 4-25 EMSHE:

®5 S %4 22374
, Gt s e e | VDD =3.3V, LQFP144,TA = 25<C, HCLK
VresD TEAERT VO SUE LR RRE], DU IIRETHE | 2, 40MHz, conforms to 1EC 61000-4-2 4A
HILAE VDD Al VSS 52 ] () 100 pF #1% Eji | VDD =3.3V, LQFP144,TA = 25<C, HCLK A
Vv PO BES B R R RS, LLIEIIGETIL = 240MHz, conforms to IEC 61000-4-4
EFTB
Xt 1O 5 BHIE N B 2R A A AR A I PO B RS B | VDD = 3.3V, LQFP144,TA = 25<C, HCLK 4A
JER KRG, LA EINRETL = 240MHz, conforms to IEC 61000-4-4
BARBI(LY)
N7V RE, BRSO B T2 BN B ASE I
B NS, SRR
B ERAEAL T ARTECE /OS5 B E N
XA MR TS EIAJJESD78ALE il Hi BR AR B bR UE .
* 4-26 FESEB
w5 ¥ % RAE B/AMED
LU RSB Ta=+125<, fF4& JESD 78E A #200mA, 1.5*VDDMAX

1. EFEEEE TR,
4.3.12 1/O%8 D45t

TR M R
BrRARRERIUE, N RIVH S ERALIRE 4-400 6 FERS 2. Jr T 1Ok 1 # 2 HACMOSMTTL.

£ 4-27 /O SR

i) 28 %M B/ME B RUfH BXME AL
Vpp=3.3V Vss - 0.8
Vi AR HSF B Vop=2.5V V/ss - 0.7
Vpp=1.8V Vss - 0.3*Vpbp v
Vop=3.3V 2 - Vb
ViH WA ETE Vpp=2.5V 1.7 - Voo
Vpp=1.8V 0.7*Vop - Vb
o e | Vo033V 200 -
Vhys ?g(i; Refi e #5 B R IR Voss25v 200 - - iy
Vpp=1.8V 0.1*Vpp®@ -
likg LTPANE RN S Voo=Maximum -1 - 1 HA
Vpap=0 B¢ Vpao=Vop®
VDD=3.3v,Vin=Vss 80 - 220 kQ
Reu EE st e VN ELY
VDD=1.8~3.3v,VIn= Vss 60 - 500 kQ
Rep 59 N R L@ VDD=3.3v,Vin= VDD 80 - 220 kQ
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VDD=1.8~3.3v,VIN= VDD 60 - 500 kQ

Cio 1/0 5] JHIHY HE 25 - - 5 - pF

1. SRR AT RER A R HEEA TSR, AEAE =Rk,

2. #Z/b100mV.

3. WURAEAHAR S| B e ) EE AL RIHE, U B I AT R v TR -

4. BRI H A B BT A — AN AT TR PMOS/NMOS S B

5. Veap &£16 10 BN E.

FrE 1O I # A CMOSHITTLH A (A FHIRARLE), ENIRESRE T 280 FICMOS L2 B TTLS4L:
5 IR Bh ELIR

GPIO(E FH #ar N\ i 3 1) AT DA A sl H 22 75 +/-12mA L L. ZEF P R R, OSSR H 0 5 R IE SR 5 He
AN IL 4,277 45 W ) 4ot e K8 1 -

B A 1/O% A M Vop EFREUF R AR, i EMCUTEVop E3RE I i I {T L, ASBelE i 46 %6t i KATE
fEIvop (R 4-2).

B B /O LRSI MV ss i H B B AT, I EMCUTEVss B H i Kia AT L, ANRERRIL 4a X i
KAE A Ivss(F 4-2)o

i Bk

BRARRR A, R 4-20%1 A S H0R A PR EE IR FE A Vop it B R FF &R 4-400 4B S S FTa R0
Uit 1 4B 2 A CMOSAITTLH

* 4-28 108K5NHE 1KMW

WBHAFR VD||30:é.3v vollaozLé.av VDIIDO:2,.5V VDIIDO:LZl.SV VDIIJO:i.sv VD||30:Li.8v aa
2 -2 2 -1.5 1.5 1 1 mA
4 -4 4 -3 3 2 2 mA
8 -8 8 -7 7 -5 5 mA
12 -12 12 -11 1 7 8 mA
1. BBHRE, AEAEF P,
* 4-29 frt i RS
e 2 A R/ME BKE L XA
Vop=3.3V, lo.®=2/4/8/12 Vss 0.4
Vo ® AR P Vop=2.5V, loL®=2/4/8/12 Vss 0.4
Vop=1.8V, lo.®=2/4/8/12 Vss 0.2*Vop v
Vop=3.3V, lon®=2/4/8/12 2.40) Vb
Vor® i H R ELP Vop=2.5V, lon®= 2/4/8/12 1.8®) Vb
Vop=1.8V, lon®=2/4/8/12 0.8*Vpp Vobp
1 TR o R 2GR 4-2h 25 H I A 5 R ATE AR, RIS Lof¥ S R (BT 1O AR 425 1l B AN R R I Tvss o
2. BB o L AURLIEIER 4-2rh 25 AR BORBUEE, RIS oy S A0 (A |/OREIAN 2 il i) A B ki lvop
3. HZEAEVHEH, AEAF I,
4. SEPRIRBhEE S WA 4-28.
5. PC13,PC14,PCISAFEILTE I A
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N A TR
i N Hi ST IRV R E SCRMBUEL BIE ] 4-9813% 4-30%45 1 .
FrARE R U], 2R 4-3051 SO P ST AN B LR AT AR 4-4R) 26 IR A 21

R 4-30 F AN SRR R

DSy[1:0]A& & w5 S %4 B/ME | BKE L
CL=5pF,Vpp=3.3V - 75
fmax(o)yout BRAR CL=5pF,Vbp=2.5V - 50 MHz
CL=5pF,Vop=1.8V - 30
CL=5pF,Vop=3.3V - 3.7
00(2mA) t(oout A HA AE I CL=5pF,Vop=2.5V - 4.8 ns
CL=5pF,Vpp=1.8V - 7.2
CL=50fF,vDD=2.97V,vDDD=0.81V
tao)in LTPNTAIN) input characteristics at 1.8V and 2.5V - 2 ns
are derated
CL=10pF,Vbp=3.3V - 90
fmax(ioyout R CL=10pF,Vop=2.5V - 60 MHz
CL=10pF Vop=1.8V - 40
CL=10pF,Vbp=3.3V - 35
01 (4mA)
taoyout i HH e CL=10pF,Vbp=2.5V - 45
CL=10pF,Vpp=1.8V - 6.8 ns
CL=50fF,vDD=2.97V,vDDD=0.81V
taoyin & N FE I input characteristics at 1.8V and 2.5V - 2
are derated
CL=20pF,Vpp=3.3V - 100
fmax(IO)out %jﬁi)ﬁ\%;(z) CLZZODF,VDD:2.5V - 75 MHz
CL=20pF,Vpp=1.8V - 50
CL=20pF,Vpp=3.3V - 35
10 (8mA) N
taoyout A HH RE ) CL=20pF,Vbp=2.5V - 4.8
CL=20pF,Vpp=1.8V - 6.6 ns
CL=50fF,vDD=2.97V,vDDD=0.81V
taoyin i N JE ) input characteristics at 1.8V and 2.5V - 2
are derated
CL=30pF,Vbp=3.3V - 120
fmax(lo)out E‘jj(}ﬁﬁ$(2) CL:30pF,VDD:2.5V - 90 MHz
CL=30pF,Voo=1.8V - 60
CL=30pF,Vbp=3.3V - 3.4
11 (12mA)
taoyout B ZE R CL=30pF,Vop=2.5V - 4.3
CL=30pF,Vbp=1.8V - 6.4 ns
CL=50fF,vDD=2.97V,vDDD=0.81V
taoyin i N JE ) input characteristics at 1.8V and 2.5V - 2
are derated

1. 1/Ou D IRENRE /7B PMODEY[1:0]EC B, & WA F M4 <GP0k NI B 2747 28 1 i 1 .
2. ARBIERLEE 4-9% Lo
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4-9 i N A P € SC

90%
I

EXTERNAL OUTPUT on

19%
I

CL
A trglO)out ) A tfglO)out | |
| | ! |
| R
Maximum frequency is achieved if (t+t)<=(2/3)T and if the duty cycle is (45-
55%) when loaded by CL specified in the table “I/O AC characteristics”
4-10 fEHiEiE
DVDD VDD DVDD
Signal Input »| Chip core p Output /O » Signal
AN 50%
Input 9
Input /<—DVDD p 50% VDD
+—Delay Delay
Qutput, 50% Output,
VDD 50% DVDD

4.3.13 NRST&| s

NRST 5| il AIKE £ HICMOS L Z, WEREEK— M AREWTIT I LRI, Reu(Z LR 4-31). BRARRFHIUEM,
R 4315 S HUE M AR IR LA iU AT AR 4-4R0 26 HI A5 5.

2% 4-31 NRST 5| et

#e B2 E s s/ ME HAUE wmAE =X VA
ViLnrsn® NRST #iy A% H T Hi - Vss - 0.3*Vop v
ViHnrsT)® NRST % A\ 15 H - HL - 0.7*Vop - Vbb

Vhys(NRST) NRST Jii 25 5 firh & % H IR Jiie - - 300 - mV

Reu BEE R o SN ERG) ViN= Vss 30 50 80 kQ
VenrsT)® NRST % N\ 3 i fik o VDD=3.3V - - 100 ns
VnrNrsT)® NRST %\ A 38 i ke VDD=3.3V 300 - - ns

1 W8 RE, AR .

2. BRSO FIER A BRI R IPMOSSEEL

76

o IXAPMON/NMOSTF %1 HL B AR 7IM(Z) 15 10%) o
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4-11 W HINRST 5] BR3P

VDD
External reset circuit® Reu
2,

————= .,NRST( . Internal reset
| | 'n) b— Filter |—op
| |

| |

| 10.1uF

I b |

[ I |

1 JEBAEA.
2. FPLAGRIENRST S| B AL BESAR TR 4-31h F K KViLnrsn AT, S IMIMCUANRERS 2R A

4.3.14 SHRTIMJE I #5451
BRAEREMUN, % A-S2MBHRMAGGR -4 PR BER R (b R R A E

*£ 4-32 SHRTIMEH 4O

] ¥ F i B/ME SR BXME =R iA
Ta SE I A8 P LS Y fshrTiv =250 MHz -40 - 105 T
fsHRTIM AT PLL MR . - - 250 MHz
tsrrr SHRTIM 1 )i i As per Ta conditions 2 - - ~
tRes(sHRTIM) | R A HER DK TfASHf?;;T'\: 212()52) '\{I(;_'SZC’C - 125 - ps
RessHRTIM TE N 28 PER - - - 16 bit
NN - 0.125 - 16 {SHRTIM
: St 5]
tote B DX I T A i o 4 fsurTim =250 MHz 05 - 64 ns
[toTr] / [toTF| - Yy - - - 511 ot
max SEIX I ) YE | (ZEXHED fom =250 Mz - - 3407 5
. - 1/256 - 1/16 fSHRTIM
Y 21 B I 2R
fowprrg | RN B fsarmiM =250 MHz 0.976 - 15.625 MHz
S B ek . R - 16 - 256 tSHRTIM
tisew | FRRAEE kIR formrim =250 MHz 0.064 - 1,024 5

1 Bl TRIEER, R4 K.

£ 4-33 SHRTIMSS SR 5 54 i g o7 O

(i ZH F1 =/ME wAEE | BXE? By
M SHRTIM_FALTINX $74i A £

taron | HFHIINIER | opioriv crixy 4t 31 AR R o 12
TwEaln | Fe/ BBk 98 5 - 8 _ ns
taran | ML R AR MELE %S COMPX_INP i\ 5| E%] ” 28

SHRTIM_CHxy % th 51 ¥ 4% F 1E iR
1. ESRAP TN SHRTIM 2575 (1) s fhdr B vk .
2. BURETEMEGER, RLANR.

e
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®5 B3 %M B/ME WAMER | BRKRE? HAr
M SHRTIM_EXEVx # A
tiatoeev) | BFAMBE N ZEIR | 2 SHRTIM_CHxy i 51 I 11 17
TEAEAEIE (30pF #)
Tweey) | B/NIMEBEAE KR TE - 8 - ns
MEEE %S COMPX_INP # A5
tLataeey) | BRELAME AP AER | BT SHRTIM_CHxy i 51 24 42
FILFEGEIR (30pF k)
1. WEZEAFFEMT SHRTIM 25403 Sk iR B .
2. HW\ETRMELER, REEFNR.
F 4-35 SHRTIMXS #3811 25 10 1) i i o7 (] 25 48 X D)
e 5 &AMt wME WAME | BKMEP Vv
M SHRTIM_EXEVX i\ 5
tuarceeyy | FCFAME AN ZEIR | BIF] SHRTIM_CHxy i 518 47 51 ns
(30pF %) KIfEIRIER®
M COMPx_INP % A5 H15]
tiaraeey | AEALAME S AFm N ZEIR | SHRTIM_CHxy #5181 (30pF 58 71 ns
) ML EEIR®
tweeyy | IC/NIMHEAE K 5 B - 8 ns
M SHRTIM_EXEVx #5-4i \ 5§
Tumesy AR A B} 5 COMPx_INP % SHRTIM_CHxy 1 tnrrin®
51 SE IR B 5
1. SR TN SHRTIM #5454 EEAE TR B % .
2. BUEETRMLER, £EAENER.
3. ZBHETE fsurmim =250 MHz BF45HF) .
4. tsurTim = 1/ fsprmims  fsHrTiIM= 250 MHZ.
% 4-36 SHRTIM [F]2E 40 N s @
e B %1+ sME MRUE BAE HAL
; PN (AL SHRTIM_SCIN) (1) i 1 i ‘
W(SYNCIN) %d‘ﬂﬂ?{*ﬁf}f SHRTIM
tRES(ESR) X 4R [R] 2518 SR R i J9 B[] - - 3 tSHRTIM
N et - 16 - tSHRTIM
twsyncout) | SHRTIM_SCOUT #irH i1 fik v 58 & formr=250 MHz 62 ns

1 W8 RIE, AR .

4.3.15 TIMER 284
# 4-37. £ 4-38. T 4-3981F 4-40%5 H FI B B RAE .
A ot N 2 Shae 51 I Car B Lhase . B NAfZR. SNSRI B, PWMET ) IR TR, 18 1L554.3.12775,

# 4-37 ATIML/2/3%5 1@

#e ZH > 345 B/ ME BE BAr
- 1 tTimxcLk
t SE IS 28 4 HERsT T8
res(TIvY FERT 3853 P T frimxcLk= 200MHz 5 ns
- 0 frimxcLi/2 MHz
f CH1 % CH4 [ 5E I 83 4h I B AR
T ISR 325 AT B frimxcLk= 200MHz 0 100 MHz
Restim SE I 3553 2 - 16 bit
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MIEFE T NIRRT, 16 AT EE - 1 65536 tTiMxcLK
fcouNTER -
I e 3R frimxcLk= 200MHz 0.005 327.68 s
- - 65536Xx65536 tTiMxcLK
¢ B B
MAX_COUNT iy NGIN A I Ra FrveLr= 200MHzZ _ 215 S
2. HBCHRE, AEAEFEFIER,
% 4-38 GTIM1/2/3/4/5/6/7H5 D
5 B %M B/ME BXE E::Xiv
- 1 - tTimxcLk
tres(TIM) SE I 2% 73 eI TR frimxeLk= 100MHz 10 - ns
frimxcLk= 180MHz 5.56 - ns
- 0 frimxcLi/2 MHz
fext CH1 Z CH4 H5E I 23 4R a2 frimxcLk= 100MHz 0 50 MHz
frimxcLk= 180MHz 0 90 MHz
Restim TEIT 28> HER - - 16 bit
MG T LA, 16 R HR : - o o
E=P :': % N N ’ 1 j-i/ % -
tcounTer I 40 frimxcLk= 100MHz 0.01 655 us
frimxcLk= 180MHz 0.00556 364 us
- - 65536x65536 tTIMxcLK
tmax_count | B R ATRERITTHEL frimxcLk= 100MHz - 42.9 s
frimxcLk= 180MHz - 23.9 S
1. BWIHRE, AEAFAHINER.
#* 4-39 GTIM8/9/10%5 1D
e ¥ %M B/ ME BAAE E:<Viv
. - 1 - trimMxcLk
t B 5% 53 i [
res(TIv) FERT 3853 T T frimxcLk= 200MHz 5 - ns
- 0 frimxcLi/2 MHz
f CH1 % CHA [f1 i 234 B i
T e 200MHz 0 100 MHz
Restim SEIT 28> HER - - 16 bit
MIERE T WECET RN, 16 fiih AR - 1 65536 trivMxcLk
tcounTeR -
g AL frimxcLk= 200MHz 0.005 327.68 us
- - 65536Xx65536 trimxcLk
t = AT &L i34 %
MAX_COUNT | 15 KT REMI T4 Frroc= 200MHz - 215 s
1. HEHRIE, AEAEFE PR,
# 4-40 LPTIML/245E®
#e ZH % B/ ME BE BAr
- 1 - trimxcLk
t TN 3% 4 HE T
relTiv S Gl frivcLr= 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
{oOUNTER MERE T NIRRT RPET, 16 AT R - 1 65536 trimMxcLk
B SR frimecLk= 100MHz 0.01 655.36 us
- - 128x65536 tTimxcLk
t =) AT 8% [ -
wax_cout | BKTHEII AL frivcLr= 100MHz - 83.9 ms
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B PD[2:0] B/MFHCRL[11:0]=0 BRI RL[11:0]=0xFFF Ay

/4 000 0.125 512
/8 001 0.25 1024

116 010 05 2048

132 011 1.0 4096 ms
64 100 2.0 8192

/128 101 4.0 16384

1256 11x 8.0 32768

1. mBehRE, AR P,

# 4-42 WWDG i KA/ TR A7 8 [R] (PCLK L = 120MHz)

il TIMERB[1:0] BB BB A
n 0 0.0341 556.92
12 1 0.0682 1113.84
13 2 0.136 2227.68 e
14 3 0.273 4455.36

1 W8 RE, AR PR,

4.3.17 12CE DR
BRAERE I, R 4-43%1 H H SRR A PR BEE BT, feoLk SR AIVop BE L FL IR & 4-4H0 26 E NI RAR 5,
N32HA747% fh 1 12CHE 75 A AR RCIBAE i3, HAT I R FRMI: SDARISCLAS <R FFIR S, 4mE Ny

THRRTHI, 25 RV [8] IPMOSE S ], (HATHIRFFAE .

PCHE FRES TR 4-43, F KNt 2 )68 5| I(SDAFISCL) IRFE R, S WEE4.3.127,
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X 4-43 12CHE RO

AR G5 PR PRI+
F5 & A
il B CYSHE SR 2YEE Sk TNk
fscL 12C 2 O 4R 0.0 100 0 400 0 1000 KHz
th(sTa) FF 4t 2% A ORI (1] 4.0 - 0.6 - 0.26 - us
tw(scLy SCL Hf EC 18] 4.7 - 1.3 - 0.5 - s
tuscLH) SCL I b v i ] 4.0 - 0.6 - 0.26 - us
tusTA) BB T 46 2% A B S (] 4.7 - 0.6 - 0.26 - us
thspa) SDA Hif RIFIN [R] 300 - 300 - 0 - us
tsuspA) SDA 7 57 i [i] 250.0 - 100 - 50 - ns
i“SD’” SDA 1 SCL _I- FHit ] - 1000 20 300 - 120 ns
r(SCL)
t N
t“SDA) SDA 1 SCL T [H ] - 300 - 300 - 120 ns
f(SCL)
tsusTo) {52 1k 25 A ST ) 4.0 - 0.6 - 0.26 - us
2 N Frast T
tw(sTO:STA) IE%@%%%% A AT 7] 4.7 - 1.3 - 0.5 - us
Cb BB BB 1 - 400 - 400 - 550 pf
tv(spa) B A R (A - 3.45 - 0.9 - 0.45 s
tv (ack) IS AT 2 1] - 3.45 - 0.9 - 0.45 us
o VR SR 2= H2IN I Fie)
tsp iﬁig(ﬁ&%ﬁﬁ* I ) 2 g ik ok ) i 0 50 0 50 s
N4

1 mBehRE, AR P,

4-12 12C AR AZ LI AN i HEL B ()

VDD VDD
(2) (2)
4.7KQ g , ‘
ATKQ oo
1
1°C Bus Wl SDA
W " scL
100Q

Repeated Start
Start Condition fndltlon

sbA /(T
‘\/ —-- tsusTa) i\
/ )< ><= > Start Condition

tf(ngAé)-d— - tr(SDA) > <*tsu(SDA) ------ \ ‘ ‘\f
tyspia) thf’DA)# - T HysTASTO)
tf}(STA) tW(SCKH) : - o hl _.t_.‘_ StOp Condition
SCL F— -—i wacK)
S\ S
tW(SCKL) '<_>' t(SCK)—> <_ — it tf(SCK) \ - ESTO)
— /fyc; = 9 th clock
1*clock cycle

1. IEAEE TCMOSHF: 0.3Voofl0.7Vob.
2. b4 BHFEAE BT I2CH E
3. RHPEE IR T SeBReE AR, WTUANEZSRTHE, F5LREE.
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4.3.18 SPI/12S¥E 044

ARSI, & 4-4451H MISPIZHNE 445 FihHOPSBHUR M AFFBIRIE , frcLioIR IV oot LI
Ted A-aM R EIRE,

B St N H 2 F ThRE 51 IEI(SPIFINSS. SCLK. MOSI. MISO, I12SfJWS. CLK. SD)H4PEVERS, S W5
4.3.127%i.

# 4-44 SPUREPEW

s S %4 B/ME BLRIE BAE i:N v
fscLk FEHI - - 60
S g 2%
Utk SPI BlATIR N - - 20 MHz
DuCy(SCK) SPIMARNAT B (5 25 L SPIAAE S 45 50 55 %
tsunss) @ NSS#E 37 I 8] M tscLk/2 - -
thnss)® NSS{RFET ] MAREEL tscLk/2
tW(SCLKH)(i) SCLK & R A A 1] EX 5 tsck/2- 1 tscLk/2 tscLk/2 + 1
twscky®
tsuemn)® v s . FER 3
tae)® By i N\ LI (] R 35
thevn® i o EX 5 2.5
e ® B N\ PR R (] INCER > - - ns
taso)V®@ 0 B 7 e s () MR 9 - 2*tscikl/2
taiss0) V@ B 2R 1 ) A 9 - 16
tyso)® s S M (EREIL IR 2 J5) - 9 12
@ | L T EBAERLE L) : 3 :
thsoy® . . MR REILAT 2 J5) 5 - -
hoy® | DR (R 1 AL ) 0

1 W8 RE, AR PR,
2. BR/MERGRUIEh RN ], SRR R I RS 0 (4 B K 1)
3. RMEZTRRMAH FRANTE], SR ERRE R L B T A R ORI 18]

K 4-13 SPIR P E — M ZUFICLKPHA=0

CLKPHA=0
NSS input I
p \ / /I
: Lupnss) | toscLi) o / | thnss) I I
< < ~ > < » |
I~ T N | |
|
CLKPOL=0 ! A tuscuen | I ' | |
| |
: : twscLke) | : | : : :
| | !
I | |
| |
CLKPOL=1 | | ! Y ! | |
| taso) | It It I Lais(so)
) | v(S0), h(s0) Trscir) I
. I I I ' ! ) tiscLk) |
|
MISO output 4< | : MSB out ><i Bit 6~1 out// LSB out >7
|
tsuesy | |
>, |

/
MSB in !r>< Bit6~1ir’(/ >< LSB in XZNNHHHNN

thes) >

A
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K 4-14 SPIF 7B — MAEAAICLKPHA=1®W

CLKPHA=1
NSS input \ /
p T /// :

I P o(SCLK) R t I

L tunss) r: | hNSS) ||

| I I | |
CLKPOL=0 | I : |

! | bwsok) 1 | I I

I I twseky I I ! I

| ) | ! ¥ |

| T
CLKPOL=1 | /i | | W tseL L

I taso) I It t | tyscy | laiss0)

l—>] | 0! n(sQ): !

| : \ //// ) |
MISO output ——— >< : : MSB out >Q Bit 6~1 out >< LSB out ——
tsuesn : | Thesiy
‘ A /7

wosiwos. [ TTTITIIIDN

wson e X e XN

W& 5% E T0.3VooM10.7Vop.

K 4-15SPINf B — FAEO

NSS input

te(scL)

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

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

S 11 A I WA

MOSI output ><

I G
X X

1.

W& 5% & T0.3VopF10.7Vop.
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% 4-45 12S4EPED

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
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B 4-17 12SF AU e B (R P ) @

teeLi)

CLKPOL=0 !

| | |
CLKPOL=1 W

trcLk) trcLk)

| |
s - A | [
| | -W(CLKH) | w(CLKL) | | | h(WS)
—\ | ' ! | T
i | |
WS input \ | | | // | y
| | 1Ty(sp mm) 77 | thsp_sn)
[ | i >
‘ ' 7 | Tastoit
SD transmit >< Last bit transmit®® >< IMSB transmit >< / Bit n transmit >< ast i
1 transmit
, tsu(SD_SRi thso_mR)
I I a -
SD receive >< Last bit receive® >< MSB receive >< /7, Bit n receive >< Last bit
receive
1. IE&SBEE T0.3VopH0.7Vop.
2. BT RIBARALAIE AN . TR — AN Z AT XA S AR [ AR R
4.3.19 xSPI5FiE
# 4-46 xSPITESDRAE 2R (4EE
e 28 B/ ME kil BAE BAfr
fex QSPI ik : . 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
thany LN € TP S L] 55 - - ns
tviouT) i H R A R [a) - 2.5 35 ns
thoum) 4 HH B (R AR ST (1] 25 - - ns
Kl 4-18 xSPITESDRIE A T (I} 7
It ol !: tew :: |< tu ok :: ) tw ey k: | trcky
I | | | I | [
| | | | | | |
1/ | I\ |
Clock | I I I | I cC
| | ty oum | |t oun)| | | | I i
I I | i | | 1 1 1
| N\
Data output <|i DO K | D1 X D2 ) SS
I I '
! ! I'[s(m)l thany I
"7 |
. / I
Data input \ DO | D1 I D2 —
I I 1
I |
(. |
(I |
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% 4-47 xSPITEDDRIE R T 451

®5 B3 B/AME SRIH BAE L
fex XSPIH 5% - - 60 MHz
1/tcky
tw(CKH) . X tcky/2-0.5 - teKy/2 ns
SCKEIKIS [a

tw(ckL) RLELE tcky/2-0.5 - tcky/2 ns
toan) 0 N ST I ) 3 - - ns
tsr(IN) 5 - - ns
thiany; thr(ny i N B AR BRI ] 2 - - ns
tviouT);twr(ouT) A H R A S (8] - - 5 ns
thouT);thr(ouT) 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 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 < D0 X : D1 : X : D2 X X : D4 : j PS—
f T T T T |
[ I | [
| | | Lol
| | | | | |
% 4-48 xSPILERXDSHIZ T i1k
w5 S B/ME HRE BXE i:Nivs
fek % _ -
1tex XSP1 B Ep A% 60 MHz
tw(cKH) o t(CK)/2-0.5 - t(CK)/2
SCK =i ]
tw(ckL) t(CK)/2-0.5 - t(CK)/2
tucLk) IR R T - - t(CK)+2
th(cLK) =N | t(CK)+0.5 - -
tw(cs) i v e (] 3*t(CK) - - o
tvpQ) By i N A R0 ] 0 - -
tvps) H 5 10 388 5 N\ S [ 0 - -
ths) HCHE 30 30 A N R T I 1] 0 - -
tvrwDS) Hh 5 106 388 i A 5 T - - 3*(CK)
tsf(DQ);tsr(DQ) i N SN T 3 - - ns
thipQ); thr(DQ) N PR R TR 2 - - ns
tvfouT);twr(ouT) At B A RO TR - 6 7 ns
thiouT); throuT) A H FE ORI [A] 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 44988 45245 H THIN I 7. IXEEFRA A 45 R IL 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

FEMC_NE

FEMC_NOE

FEMC_NWE

FEMC_A[23:0]

FEMC_NBL[1:0]

FEMC_D[15:0]

FEMC_NADV®

+ -
tw(NE) >

>l th(NE NOE)

\
A

I<——'EV(N OE_NE)

N
Lw(NOE)

A/

|
—>: |<—tV(A_NE) th(A_NOE):<—H
I ¢ 3
(| I I
—>|  |[*te g th(EsL_NOE>|I<—I->|| I
| |/
| |
| = I

|

< tsu(DalaiNOE)—>|<_P: th(pata_NOE)

Lsu(Data_NE)

—! [**=tynaDv_NE)

A

tw(NADV)

7777

AN'F

Data

J

)

HETHEA2/B. CHID. M1, AEHFEMC_NADV.

* 4-49 F5AE R E T ISRAM/PSRAM/NORIE 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

10Kl 718mA, Capacitive load = 30 pF
& A% E FCMOSHLF: 0.5VDD
theLk >= 1/240MHz
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K 4-22 F5AER 4 E FISRAM/PSRAM/NOR 'S #:4F i &
L . o
i Lw(NE) o
| |
FEMC NEx _ _ _ N ,{”jjjii
|
| !
FEMC_NOE iiif)l i Ktt::}}
I
:<—tV(NWE7NE) ::: twNwEy > hve )
I
FEMC_NWE | /|r
—>: :4— tv(a NE) th(A-NWE):4——>|
I
I f
FEMC_A[23:0] m Address : X////
I
—»| et N v | |
I I
FEMC_NBL[1:0] I
Y - X
| I
| | | th(Data_NOE)
- J th(Data_NWE)
i‘ tv(Data NE) > Il
| |}
. | < Data
FEMC_DI[15:0] o " @ M / / /
| I v(NADV_NE) |
< tw(nADV) >
I |
FEMC_NADV® \ /

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

# 4-50 b AEM 4 A ISRAM/PSRAM/NOR S #: 4 i 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{X £FEMC_NADV/& - 2 ns
tw(nADY) FEMC_NADV/IKIH ] - lthok +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 75 R4k 2 FHPSRAM/NOR A I 1
e tw(NE) ::
|
FEMC_NE <SSS>I |§3333;7
»la 4 wla |
H—tV(NOEiNE) r:~ tw(NOE) V|‘—7 th(NE_NOE)
1
FEMC_NOE |
| |
| I I
FEMC_NWE i i i 5 J : |
—>H<— tya ng) thea_NoE) H
L
| t
FEMC_A[23:16] m Address | W //
I T,
—> -ty g th(BLiNOE)||<—>|
|
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_ADI[150] —:—( Address —~ Data X////
I
_>?_|<_ ty(nADV_NE) _>H<_th(AD_NADV)
:<_tw(NADV)_>:
FEMC_NADV \ /{

% 4-51 S5 2 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 535285 FIPSRAM/NORE #E 3 %

FEMC_NEx \l
I

FEMC_A[23:16]

|
T
FEMC_ADI15:0] —:—( Address |
|
|
FEMC_NADV /

-
-«

tw(NE)

FEMC_NOE

I
|I<—tV(NWE_N E) =J|:

FEMC_NWE [ \

+ |
Lw(NWE)—>|<_>I | th(NE_NWE)

|

/

|
—>H<— tya Ng)

I
_>H_'<_tv(BL7NE)
I

FEMC_NBL[L:0] m NBL

|1
|1
=t fy(a N
|1

tha_NWE) lag—]
| |
| I
Address | X////
| I
th(BL_NWE)| i |
} |
X
f
|
|
—»——l— typaa naoy) K—»:Ih(oa:a NWE)

X/

—>?—|<— tynADV NE) - |_|<— th(ap_NADV)

I<_tw(N ADV)_>|

# 4-52 S R4 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 ] tHek — 1 therk + 1 ns
tapnaoy) | FEMC_NADVE 2 JFFEMC_AD( )4 A i ] thowk — 1 - ns
thia NWE) FEMC_NWE 52 Ja H bk SR EF I ] 4tHeLk - 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

m * >

& 5% E TCMOSHLF: 0.5vDD
theLk >= 1/240MHz

RIS TG 7
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4-25%2 & 4-28Y% 7K TR HIIE, £ 4-53E3K 4-5647H JAHM AN FP. X LLsekg i 4 R R Nk

FEMCHC & 15 3.

>

YV V V V

BurstAccMode = FEMC_NOR_SRAM_BURST_MODE_ENABLE, {#ifE% k&4t

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

WriteBurst = FEMC_NOR_SRAM_BURST_WRITE_ENABLE, {#ifE5 % 5 #AE

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

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

4-25 [FIH AR 25 FINOR/PSRAML I /¥

FEMC_A[25:0] Z&ZZI&

FEMC_DI[15:0]

ey LTTTTTITTTTIT

|
I I
(WAITCFGZlb,WAITPOL+QB) ' :

cewewarr  ZZZITTTTITTTTITITN |

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

I I I
I I I

buci) g ::: :: tw(CLIIK)
I

. -‘|
\

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

FEMC_CLK

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

FEMC_NEx

|

|

|

baeLkinapvy | ty CLKL-NIADVHi |
FEMC_NADV | : . :
tackL-av)! :

i

|

|

|
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 ..

=
=

i
|
[
[
|
T
|
|
|
|
|
|
|
[
|
|
T
|
| l:SLI(N)I\IAITV CLKH)

I
: H-NWA:ITV)
| | |
4 | \ |
| | !
T |
| | ]
: tsu(N\{\/AlTv-c LKH) : thcLkH-NwA
1

| <D

\LL

SV PR . |
L

tsuNWAITV-CLKH) th(CLKH-NWAITY)
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#* 4-53 [AP AR LR FINOR/PSRAM LT i (M@

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
t(CLKL-NEXH) FEMC_CLK{XZFEMC_NEX&(x = 0...2) 0 - ns
ta(cLKL-NADVL) FEMC_CLKxZFEMC_NADV/ik - 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
thcLKH-DV) FEMC_CLK®& 2 JGFEMC_D[15:01F & % 2 . ns
tsu(NWAITV-CLKH) FEMC_CLKE Z RIFEMC_NWAITH %% 3 - hs
th(CLKH-NWAITV) FEMC_CLK 2 JEFEMC_NWAITH %4 2 - ns

I0LK ] fit 718mA, Capacitive load = 30 pF
M % E FCMOSHLF: 0.5VDD

& 4-26

543k 5 FHHIPSRAM 5 I )

FEMC_CLK

FEMC_NEx

FEMC_NADV

FEMC_A[23:0]

FEMC_NWE

FEMC_D[15:0]

FEMC_NWAIT
(WAITCFG=0b,

XFMC_NBL

td(CLKL-NéIxL) :

tacLkL-NADVL i CLKLADVH)

I
taccLkL-avy |

ta(cLKL-Dath)

——

locLkLpam) |

|
I
|
!
e
d(CLKL-NWEL)
|
|
|
|
|
|
|
|
|
|
|
|
|

ZITI7ITTTITTTTI77777

s —

D1

|
Lsu(NWAITV-CLKR)

\

WAITPOL+0B) '

-—

|
|
!
|
|
|
|
|
|
D2
T
|
|
|
|
|
|
|
|
|

thicLKH-NWAITV)
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*® 4-54 [ AEE FHPSRAME i} PO
Cins] ZH w/ME = I NI Bhr
tw(cLK) FEMC_CLK /A 16.67 - ns
t(CLKL-NEXL) FEMC_CLK/K ZFEMC_NEX{ik(x =0...2) - 1 ns
t(CLKH-NEXH) FEMC_CLK® £FEMC_NEx&(x =0...2) 1 - ns
ta(cLKL-NADVL) FEMC_CLK/XZFEMC_NADV/X - 2 ns
t4(CLKL-NADVH) FEMC_CLKXZFEMC_NADV 3 - ns
tacLKL-AY) FEMC_CLK/XZEFEMC_AxA %((x = 16...25) - 3 ns
tacLkH-AIY) FEMC_CLK&E ZEFEMC_AXE#(x = 16...25) 2 - ns
tacLKL-NWEL) FEMC_CLK{XZ=FEMC_NWEfL - 1 ns
ta(CLKH-NWEH) FEMC_CLK & ZFEMC_NWE 15 - ns
ta(cLKL-Data) FEMC_CLKIi 2 JEFEMC_D[15:0] 4 234 - 3 ns
tsu(NWAITV-CLKH) FEMC_CLK &2 FIFEMC_NWAITA &% 2 - ns
th(CLKH-NWAITY) FEMC_CLK & 2 JEFEMC_NWAITH % 3 - ns
ta(CLKL-NBLH) FEMC_CLK/KZFEMC_NBL?# 2 - ns
1. I05R35hAE 118mA,Capacitive load = 30 pF
2. D55 E TCMOSHF: 0.5VDD
4-27 [A]25 5 FINOR/PSRAM LI /7
| | | | | | | | |
o =i: =E tw(CL:,K) i i IBUSTURNE:O i
FEMC_CLK ' ' : ' ' l :
| | DATUAT-0—> R
— td(CLKL-NI:J'xL) : : ! td(cuq'L mj?;
FEMC_NEx | | Lo ! |
tae —
FEMC_NADV : :

FEMC_NOE

FEMC_AD[15:0]

FEMC_NWAIT

FEMC_NWAIT

FEMC_A[25:16]

tacLkL-Abv)

(WAITCFG=1b WAITPOL+OB) '

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

LKL-NADVL) | ™1 f f
d(CLKL-NADVH)
i X
| |
ticLkL-ay) ! :

t
Addr{23:16]
L

N

c

|

I

: td(CLKL-N:OEL)
I [

I

|

|
tacLkL-ADIV)
— !

—_—l—

|
|
|
|
|
|
T
tslh(ADV-CLKH)
|
|

I
i
I
I
0

1

tsu(N}/\/AlTv CLKH) : thcL

-t

|
|

|

|

AD[i15:0] :
I |

| |

[

L)

.

//////////////////0’

//////////////////A

tsu(N

\

|
|
WAITV-CL

I
tsua D:\/-CLK H)

it
1 th(CLKH-ADVY

|
H-NWAIITV)
|

| |
|

KH) | th(CLKHINWAITV)
- — |

|
L
I
I
tacLKi-
I
I
1
I

I
I
I
I
I
T
I
I
I
1 laciki-Awy
I
1
I
I
I
I
I
T
I
I

I

I

I

1

I

I I
th(cu{H ADV) :
|

|

L

///////////

\/i///:(////

! y

—

/

/

|
|
|
|
|
'
‘I
gl

tsu(NWAITV CLKH)

-

thcLKH-NWAITV)

i \////////
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% 4-55 [F)5 5 FANOR/IPSRAM sk J5 M@

s M BMEO | mAE | B#
oLy FEMC_CLKJ4 T ) -
ta(cLKL-NEXL) FEMC_CLKKZFEMC_NEx{i&(x =0...2) - 15 ns
td(CLKL-NEXH) FEMC_CLKfXZFEMC_NEx&(x=0...2) 2 - ns
tacLKL-NADVL) FEMC_CLK{&ZFEMC_NADV/K - 2 ns
t4(CLKL-NADVH) FEMC_CLK{XZFEMC_NADV & 3 - ns
tacLkL-Av) FEMC_CLK1XZFEMC_AXH #(x = 16...25) - 2 ns
tacLiL-AlY) FEMC_CLKMXZEFEMC_AXE#(x = 16...25) 2 - ns
ta(cLKL-NOEL) FEMC_CLK{&ZFEMC_NOEfK - 1 ns
ta(cLkL-NOEH) FEMC_CLK{iXZ=FEMC_NOE 5 15 - ns
tacLKL-ADV) FEMC_CLK{&X%EFEMC_AD[15:0] %« - 3 ns
tacLKL-ADIV) FEMC_CLK{&%EFEMC_AD[15:0] 55k 0 - ns
tsu(ADV-CLKH) FEMC_CLK® Z RiFEMC_AD[15:01 ¥ 3 - ns
thcLkH-ADV) FEMC_CLK &2 JEFEMC_AD[15:014 24 2 - ns
tsu(NWAITV-CLKH) FEMC_CLKE Z HIFEMC_NWAITHE %% 3 . ns
th(CLKH-NWAITV) FEMC_CLKE Z JEFEMC_NWAITHE %% 3 . ns

1. 105KzhAE /18mA,Capacitive load = 30 pF
2. MEHSETFCMOSHF: 0.5VDD
3. tHcLk >= 1/240MHz

4-28 [F)5 5 FIPSRAM S I 7

| | | | | |

t ! ! I BUSTURN=0!
T e e l L l
| |

I
|
| ,
/) ;
|
DATL AT =0 |
|
td(CLKL:-N ExH) : ;
.
|
L

| |
td(ClLK L-AIV)'\_

FEMC_CLK / :
|
|
|

tacLkL-nBxL)

FEMC_NEx | \

bierkinaovy {d(cLKL-NADVH)

FEMC_NADV |
tackL-av) !

FEMC_A[25:16]

td(CLKL—NW[f:L)
FEMC_NWE :

|
: tycLkL-aDV]
|

T
|
I
| |
|
|

tacLiy-NwEH) : ;
]

-

—
-t

ta(cLKL-Dath)

tycLkL-ADV) t
d(CLKL-Data) |

|

|
| l
FEMC_AD[15:0] ———«  ADji50]
|
|
|

D1

FEmC_NWAIT ////i//////’//////////i l

(WAITCFG=Ob,WAITPOL+qB)

tsuNWAITV-CLKR)
th(cLKH-NWAITV)

|
[ |
| | |
| | |
T | ta(cLKL-NBLHY| ;—_——
| \ | | |
| t {
| | |

|
T
FEMC_NBL |
|
|
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s 2% BAMEO | mKE | B
tw(cLk) FEMC_CLKJY] 4tHcik ns
tacLiL-NEXL) FEMC_CLK{XZEFEMC_NEX{ii(x = 0...2) - 15 ns
ta(cLKL-NEXH) FEMC_CLK{KZFEMC_NEXfi(x =0...2) 2 ns
tacLKL-NADVL) FEMC_CLK{&ZEFEMC_NADV/K - 2 ns
ta(cLKL-NADVH) FEMC_CLK{KZFEMC_NADV®& 3 ns
tyoLKLAY) FEMC_CLK/LZFEMC_AXH %(x = 16...25) - 3 ns
tacLkL-AY) FEMC_CLK{XZFEMC_AXTH(x = 16...25) 2 ns
ta(cLKL-NWEL) FEMC_CLK{&%EFEMC_NWEf& i, 1 ns
fy(CLKLNWEH) FEMC_CLK{{ % FEMC_NWE 15 s
tacLkL-aDv) FEMC_CLKf&ZEFEMC_AD[15:0]f %X - 3 ns
tacLKL-ADIV) FEMC_CLK{KZFEMC_AD[15:0] 54X 0 ns
ta(cLKL-Data) FEMC_CLKIXZ JEFEMC_AD[15:0]45 % - 3 ns
ta(cLKL-NBLH) FEMC_CLK{&%EFEMC_NBL 2 ns
tu(NWAITV-CLKH) FEMC_CLK &2 BIFEMC_NWAITH 2 3 ns
th(CLKH-NWAITV) FEMC_CLK 2 JEFEMC_NWAITH %L 3 ns

04K 3] it 718mA, Capacitive load = 30 pF

& S 8 T CMOSHLF: 0.5VDD

tHeLk >= 1/240MHz

NAN D | 2835 T A Fr

4-29% [ 4-32% 7R [ RIBIEIY, R 4-5745 H THIRIII Fr o X e A% b 1 45 2 4% T IAFEMCHL &

ﬁ@-wwe
W
—

COM.FEMC_SetupTime = 0x01; (£: FEMC_NCMEMTMXxI¥SET, x=2...3)
COM.FEMC_WaitSetupTime = 0x03; (7£: FEMC_NCMEMTMxxIWAIT, x=2...3)
COM.FEMC_HoldSetupTime = 0x02; (J¥: FEMC_NCMEMTMxx[{JHLD, x=2...3)
COM.FEMC_HiZSetupTime = 0x01; (£: FEMC_NCMEMTMxx[IHIZ, x=2...3)
ATT.FEMC_SetupTime = 0x01; (3F: FEMC_NATTMEMTMX[{SET, x=2...3)
ATT.FEMC_WaitSetupTime = 0x03; (7¥: FEMC_NATTMEMTMX{WAIT, x=2...3)
ATT.FEMC_HoldSetupTime = 0x02; (7¥:: FEMC_NATTMEMTMXx[{HLD, x=2...3)
ATT.FEMC_HiZSetupTime = 0x01; (£: FEMC_NATTMEMTMXx/IHIZ, x=2...3)
Bank =FEMC_Bank_NAND;

MemoryDataWidth = FEMC_NAND_BUS WIDTH_16B; (7: fEi%as$ds 5 E=1611)
ECC = FEMC_NAND_ECC_ENABLE; (J¥: fiif¢ECCit4)

ECCPageSize = FEMC_NAND_ECC _PAGE_512BYTES; (J: ECCH{ Kk/h=512F74)
TCLRSetupTime =0; (#: FEMC_NCTRLx/JCRDLY)

TARSetupTime = 0; (3£: FEMC_NCTRLxX/JARDLY)

V V V VYV V V V V V V VYV V V V
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Bl 4-29 NAND# il 35 S /B T
FEMC_NCEx Low
: |
ALE(FEMC_AL17)
CLE(FEMC_A16) X X

|

|

FEMC_NWE J i

| |

| : i

FEMC_NOE(NRE) J \ /

I
| | |
tsup-noE) P *—> {,(NoE-D)
| |

FEMC_D[15:0] LTI T ———

tyaLE-NOE) | th(NOE-ALE)

4-30 NANDE il 2% 5 # A 3

FEMC_NCEX [ ow

|
ALE(FEMC_A17) | .
CLE(FEMC_A16) X X

|
:<—>: TaALE-NWE) th(nwE-ALE)
| |

FEMC_NWE J \I\ /+:/

FEMC_NOE(NRE) J
ty(NWE-D) 1a—!

<_'[h(NWE-la)_’:

i

FEMC_DI[15:0]

4-31 NAND % il 25 75 38 A7 fifs 22 6 FR B R VR T

FEMC_NCEX  |ow

ALE(FEMC_AL7) | .
CLE(FEMC_A16) X X

th(NOE-ALE)

+
tw(NOE)

|
|
l
FEMC_NWE J !
|
)
|

FEMC_NOE  / \ V4
I
| | |
tsup-Nog) re P tNoE-D)
| |

FEMC_D[15:0 LTI W ——
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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) )'( .
CLE(FEMC_A16) | X
t : : I th(NWE-ALE) :
d(ALE-NWE) = > tw(NwEy » :: >
I I '
|
|
FEMC_NWE J \ /
|
i |
: !
FEMC_NOE J : [ . :
-« d(D-NWE) >
tynwED) :<—>: r_th(NWE-D)_’:
. v '
FEMC_D[15:0] ( —
F 4-57 NANDINAE LS Ji BA BB 7R @

5 S B/ME BAME v
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_NWEZZEFEMC_ALETEXL 3trcik + 2 - ns
ta(ALE-NOE) FEMC_NOE{KZ Hj Z2FEMC_ALEA % - 3tHoLkt 2 ns
th(NOE-ALE) FEMC_NOE%%FEMC_ALE%%[ 3trokt 3 - ns

1.  Capacitive load = 15 pF,
4.3.21 USB_FSi#:
USB(4=3#) 82 0 2 i@t USB-IFAGE
F 4-58 USBFSJ B[]
el 28 BAE XA
tstarTup® USBUi % 8 J& Zh I} i) 1 us

1 WBHRIE, AR PR,
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e | S | KAF | me” | mew” | #&
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® FL AR R E 1.3 2.0
i B
VoL S LI 1.5kQIIRLIE£3.6VO O 0.3 v
VoH At P 15kQIIRLEEE Vss® 2.8 36
2. JITA RO H R I A DA A i R i
3. N T HUSB2.04E A AT HA, USBEAEHEA3.0~3.6VHLIE.
4. IEMHUSBINREN LATE2.7VAGBIGRIE, 1A RTE2.7~3.0V B i il T B4 1 LSRRI
5. HIZEEIELIE, AEEM PR,

BHHELSKQ R, FFAE,
7.  RUEEREFIUSBUKEhEE LK) #;

o

Kl 4-33 USBHY Y : RS 5 B AT B[R] 2 X

Differential Data Intersection
Line
w P
Vss —t
D€ PHE
tr t,
£ 4-60 USB 4= HL A 051
%e B &AM gma” | g |
tr - FH] [E] @ CL < 50pF 4 20 ns
tr N R [R)@ CL < 50pF 4 20 ns
tim TR B [A] UG AC tr / te 90 110 %
Vcrs I ES X HEES® - 1.3 2.0 V

1 HBHRIE, AEAF .

2. MEHHEFESMI0%ZE0%. BLHEAEE, S MUSBIEEETE(2.0/).

3. USB_PD (D+) 1 USB_DM (D-) b AREEEAMRA s PR FEAY; VCHCFEIT B S EIRARSIEF . DB FERA

IR FER

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

A e N 2 ThRe 51 II(CAN_TXHRICAN _RX) U TERE, 15 W.454.3.127

4.3.23 120 R (ADC) RS SH

BrARfE Al & 461 HCE AT &R -4 ETIRE . fucLk R ANV opafft i B I E A5 3

FERTERFA L RS BAT— KA o

>
TR
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* 4-61 ADCHE

5 B - Jix B/ME HAIE BAE LA
Vbpa fILEE - 1.8 - 3.6 \Y
Vrer+ | IEZEHE - 1.8 - Voba \Y
faoc | ADC Mo - - - 80 MHz
VDDA > 2.4V - - 4.7
fs RAFEH D — Msps
REFER 1.8V <VDDA <24V - - 4 P
0(Vssa 5K
VAIN e SO @) - Vrer- & - VREF+ \Y
FlJHh)
_ 2.4~3.3V - - 300
R FKHFETTS h
ADC KAETF I H L824V - - 280 ohm
Cooe | ABRFERITREE ] ] s ] o
o
SNDR S_lngal_nmse _ _ - 65 - dBFS
distortion ration
Teal T2 VRIS (] - 82 1/fapc
fapc = 80 MHz(HLi i &) 0.0563 - 7.52
ts us
KA [ fapc = 80 MHz(185% E#) 0.0938 - 7.52
HLHIEIE (faoc = 80 MHZ) 45 - 601.5
Ts R 1/fapc
1% % 3 18 (fanc = 80 MHz) 75 - 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 AR FEE AR A PIRING ¢, e KR BHHTRINFUERAFE I (8] FR6] B 206 R BAKR LR 4-62,

% 4-62 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
100
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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 .
#* 4-63 ADCHESE — JRifR A %A@ @)
e SH TR RAE | gl | WA
ET N fucLk = 200 MHz, faoc = 200 MHz, 13 5
EO Wk iR%E sample rate=1.75M sps, sigle ended, 1 3
ED o PR %= Voba=3.3V, Ta=25<T 1 2.2 LSB
NE=gs) 25 U N uls
EL BUM R {J\JE§EADC&/@ZE&@E’J ) 3
VRrer+= Voba

1. ADCHHEFAEEEME R E LT N HRHE S DH ) .

2. ADCHELRFENHBRIIR R 75 EEE QAT RS S EE AR A B, BV B2 R85 — 4
RN 51 B b IEAEEAT (R ks B2 o R DUHE PTRE A8 S Al N IR AR AE S0 S B, (SIS i 1)) 30—~ H RF
R

3. WHAIEMAEANRR, REALT A2 R G H R nenIEE N, A2 mMADCH L .

4. WMEZEAVHNIRIE, ATEA =R,

4-34 ADCH 5k
o _ A le of tual ADC
A |:1LSBIDEAL: VAO% or MBZ%A—,De(ermmed by package] (1) com\e/)é?sr?(?necﬁrvaén aclual
4095 — e (2) Ideal conversion CL.|rve -
®3) The actual conversion endpoint
4094 — line
4093 — Synthesis error: the maximum

e e e -

deviation between the actual
conversion curve and the ideal
conversion line

ET

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

Eo

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

Ec

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

Ep

y

// IIIIII:

/ |
/ 4093 4094 4095 4096

VpbA

Y

Integral linear error: the maximum
deviation between the actual
conversion curve and the terminal line

EL
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Kl 4-35 {4 FHADCHLTRY ()52 45 5]
VDD
VT
0.6V Sample and hold ADC
converter
1
Ra @ AINX Raoc®
r . | 12 bit

converter]

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

le

= Parasitic
capacitance

1.  A*Ran- RaocHICapcHIZE, Z0LE 4-61.

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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4.3.24 12A BB # IR (DAC)BSSH

BrRARE R U], R 4-64 INSERMAFT AR 4-4 KB E  fucu AT Vopa Bt BRI EAS 3]

% 4-64 DAC 1IMSPSH{it

www.nsingtech.com

E R ABRAE R AT NSING TECHNOLOGIES INC.

#e e 20 & B/ME | BBUE | BOKME | B
Vbpa LUt B FEL DAC ¥iith 7 <M1, B NER: | 2.4 3.6
VRer+ ESHHE DAC ¥t 27 M1, B iEs: | 2.4 VDDA | V
V/REeF- MSHEH & - VSSA
. ‘ DAC fiithiZgnp | JEHFI VSSA 5
R 22 B T T I 1 97 28k FL L kQ
L R PR HT TS (9 47 3% FL B T %] VDDA -
Ro % H BHPT DAC i 22 h e 1] 10.3 12.3 157 | kQ
CL ik - - 50 pF
v VREF+ -
P AT I 0.2 \%
DA;—%” DAC_OUT #ii iR 0.2
* a2 v 28 o 1] 0 VREF+
| TEFF LA (REHLE ) DAC B - - 180 230 | pA
ep Y #E(Voop+Vopa+VReF+) - - 400 610 HA
Ve I (495 12 PR ARG | DAC ZEMER4TIF CL < 50 pFRL> 5 i 3 i1
tSETTLING PINTUNEE R TSI T ONIER kQ us
DAC_OUT A F| HZ{H ¥+ LSB) DAC ZZ s 51 - 2.1 2.6
MRS WRE RN (g | DAC ZEPFER4TJF, CL<50pF,RL>5 | 4 7
twakewr | DAC F| DAC_OUT ik B £ (K ff kO us
+1 LSB) DAC i #5%H], CL<10pF - 2 4
psrr | B ‘Ea?*»ru@ FE(HHXS T Voo33A) (4 | DAC Zi#841JF, CL<50pF,RL>5 | 85 30 | a8
Hii &) kQ
WIVRGES:E ADACX_DATOF 17
B AR/ A], ARSI
ARED AN 4 B IER CL <50 pF, RL > 5 kQ 1
DAC_OUT(1 LSB).
TW to_w | DACxy_CTRL.EXOUT =1, us
DACxy CTRL.BXEN=1
DACxy_CTRL.EXOUT =1,
DACxy_CTRL. BXEN =0 &,
DACxy_CTRL.INOUT =1, CL<10pF 14
DACxy CTRL.BXEN =0
Voffset ls\:légdle code offset for 1 trim code VREF+ =3.6V ) 1500 | pv
TnE, mAPE i
T ST 0x800 280 | 400
Iobapac) | DAC consumption from VDDA i x ﬁﬁbxﬁul)c\ LN - 450 670 HA
BRI | TEk, WA i 0.25
] 0x800 :
ThE, mAPE i
BT 0x800 180 | 240
Ibbv(pAc) DAC consumption from VREF+ IF x ﬁ%a,()xﬁul)c\ LN - 320 400 pA
BRI | TE, WA
il 0x800 ) 155 200
N 03 SR L N
BNL ;E)& P 2k (2 AN EESA R 18] ) D i P 2 | Lss
103
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LR MR B (EARAY § IR B
INL 54K 0 F4RAD 4095 2 [A]fiEE 2 - -6 - +6 | LSB
I FF) i 22)
S b T VREF+ =3.6V -16 - +8
e g&ﬁ(ﬁm 0x800 Il & Fry %5 p;TéCLL;Sl?Q VREF+ =18V 20 ] +20 | LsB
i g2 P F,CL < 50 pF, %A RL -8 - +6
Wiz | WmiRE - - 0.5 - %

1 HGEETRIE, AEE Ik,

%% 4-65 DAC 15MSPS#{:

] B ¢ s BME | BREBUE | BAME | B4
Vooa | ARAULHE L - 1.8 - 3.6 V
VReF+ IEZEHE - 1.8 - 3.6 Vv
VREeE- MBEHE - VSSA \Y/
DAC_OUT | DAC_OUT HiJ& - 0 - VREF+| V
DNL  |3EZRM: 2RI MESARRLE IR 2) - -2 - 2 LSB
LR R(EEARHS § B IR
INL B4R 0 FARAY 4095 22 [ ()34 £k 7] CL <50 pF,no RL -4 - +4 | LSB
) %)
10%-90% - 16 22
VDD >27 . it 5%-95% - 21 29
I b 1%-99% - 33 46
32Ish - 40 53
1lsb - 64 87
10%-90% - 24 32
VDD »27 . BHiH— 5%-95% - 32 43
Mok | 199% - 9 | &
LB (ST 10 B RIS = e
tserrung | I/MEFEAR NI K{E, DAC_OUT ns
LB HZAEKH LSB) 10%-90% - 17 88
VDD <27 . Hihii 5%-95% - 21 116
/Fttii 5 1%-99% - 33 181
32lsh - 40 196
1lsb - 64 332
10%-90% - 24 128
VDD <27 . Mol 5%-95% - 32 170
b 1%-99% - 49 265
B AIRCA 2 32Ish - 57 284
1lsb - 93 483
A PR 245 e T £ s ) (AR i
twAKEUP DAC % DAC_OUT &3 HZ&H 1Y CL<10pF - 14 3.5 us
+ LSB)
VDD >2.7V 66 85 - dB
PSRR | Brraiml it VDD <27V 54 85 - dB
Iopapacy | DAC consumption from VDDA ToAE, HiAP{E 0x800 - - 0.2
Ioovipac) | DAC consumption from VREF+ T, fHAH{E 0x800 - 720 1066 nA
1. HZEAWERIE, 24P IR,
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4.3.25 L3R (COMP) i

FrARfE v, R 4-661Z MR HIAT &R -4 R AR ETIRE . fucLk AR AV opafft i BRI E A5 3

* 4-66 AL

i M &1 R/ME | BRAENE | BOKME | B
Voba RLADLAL L L - 1.8 - 3.6 v
Vin TP N SE(EN | - 0 - VDDA
oA _
Veer 6bit DAC {55 L DAC E!ﬂﬁ&gu 3&\/ VREFP = i 45 12 .
DAC P E%itlt, VREFP =
. . . - 270 350 A
Irer 6bit DAC static consumption 3.3v n
from VREFP DAC f Kfiith, VREFP = ] 360 470 A
3.3V
TsTART Eb 28 5 Bl S s ] - - - 5 us
‘ Propagation delay for 200 mV | 50pF load | VDDA>=2.4 - 22 35 ns
b step with 100 mV overdrive onoutput | vpDA<2 4V . _ 40 ns
VOFFSET FLE A AN R R ZE Full common mode range -6 - 6 mV
HYST[2:0] =0 - 0 -
HYST[2:0] =1 5 10 16
HYST[2:0] = 2 11 20 29
o HYST[2:0] = 3 15 30 42
Vhys Eb 8 1R v 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 from - A
DDA VDDA With 50 kHz +100 mV ) 450 ) il
overdrive square signal

1 W8 RIE, AR PR,

4.3.26 W] YR FE 1 25 TR B (PG ARy
AR BB, % A-67RIE 46810 BMUL MG A% A-AH0 S PERIFRBEERE . fucu T IV poa it H Fa I

ECCER

R 4-67 T AR A TBORAS A RO

e ¥ M RME | RAEE 2 IN- | BAr
Vbpa RO i L - 2 - 3.6 \Y
Vain PN N RSN B - 0 - Vopa \Y
Vour i HH PR Y - 0.3 - Vopa-0.3 \Y
Rin LPNEET - - 10 - MQ
G A3 4 7 - 1,2,4,8,12,16,24,32 -
s BRI = 1 1 i 1 %
Ecain HAZR IR I = 32 ) i z %
Vos % - -3 - 3 mv

ToFFsET gz alnee - - 5 - uv/°C
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SR Jake 13N ADC R FE L2 - 22 - Vlus
s =1 - 50 -
GBW BRI 25 TR B = - 75 - MHz
BRI = 32 - 2.2 -
s =1 - 170 220
tseTTLE pesvalin gl g =8 - 400 600 ns
HpiEas =32 - 1400 2000
SNR IEL 34 - 80 - dB
THD REBER ST HEE25 = 1, Fin = 10KHz, - -80 - dB
ENOB H R Amp = 0.94Fs, N =2048 - 13 - bit
SFDR T BN A G - 90 - dB
SNR (EL 4 - 72 - dB
THD B R E BB 25 = 32 Fin = 10KHzZ, - -80 - dB
ENOB PR LA Amp = 0.94Fs, N =2048 - 10 - bit
SFDR % 3 e E e &t - 68 - dB
I FRLTH FE BN PGA - - 43 mA
B THRIE, ATEA = k.
K 4-68 TIYRFENYG f HOKAS 22 A AU PR
ines ZH %8 BME | BAME | BRKE v
Vopa RLADL AL H F R - 2 - 3.6 \Y;
VAN N RS - 0 - Vbba V
Vour i R VE - 0.1 - Vppa-0.1 \Y
Rin LIPNEET - - 10 - MQ
G 257 M - 2,4,8,16,24,32,48, 64 -
Eonn 25 15 %%iﬁj = 05 - 0.5 %
Forilas =64 -3 - %
Vos P Fe - -3 - mvV
ToFFseT 2 Ui - - 5 - uV/°C
SR JAREE e 38 ADC I FRE B - 44 - Vlus
o =2 - 25 -
GBW BRI B R ZoMhaE =16 - 3.7 - MHz
Zoyias =64 - 1.1 -
ZE RS =2 - 170 220
tSETTLE NI (] FEAWZE =16 - 400 600 ns
ZEIE =64 - 1400 2000
SNR =154 - 81 - dB
THD R F4y 425 = 2, Fin = 10KHz, - -9 - dB
ENOB AR Amp = 0.94Fs, N =2048 - 13.2 - bit
SFDR T BB A G - 90 - dB
SNR =154 - 73 - dB
THD SVEBR A 23025 = 64, Fin = 10KHz, - -66 - dB
ENOB AR Amp = 0.94Fs, N =2048 - 10 - bit
SFDR T BN A G - 68 - dB
I FLLTH#E A PGA - - 6.4 mA

HIBCTHORAIE,  ANEEA ™ Al
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4.3.27 BESEZ M3 (VREFBUF)RHE
BrAEREABLE, R 4-69MSHOR MM G R 4-4R % RIMBEIRE . fucLkZE AV opa it HL HL I 245 21

R 4-69 HLLZH G R AR

®e S %AF B/ME | HEME | BKE | B
Vopa AL FEL Y5 R - 24 - 3.6
VRS=00, Ta=25C 2.044 2.048 2.052 v
V/REFBUF_OUT 22 B R far VRS=01, Ta=25C 2.496 25 2.504
VRS=10, Ta=25C 2.896 2.9 2.904
TRIM Trim KD HER +0.05 0.1 %
CL Bk A - 0.5 1 2 uF
DC 48.9 74.7 -
PSRR 4 E I dB
100KHz 25 40 -
tsTART J& Bl ] CL=1F - 500 650 us
|DDA(VREFBUF) VREFBUF\C/%]ISDTDUW from lload <= 10 mA - 45 80 pA

1. HETHRIUE, ANEAFE PRI
4.3.28 EEERIR(TS) Rt
BRI, % ATORIBHUR MG AR SAIS PR ERERE . fuoLk 28 IV poa it HLHL TR B 51

£ 470 IR EAL RS

i) B B/ME HRUE BAE L:<¥ivA
TO® Vsense AR TR E 2R PEE - H 3 <
Avg_Slope® | “FHyRlER -3.7 -4 4.3 mv/€e
Vas® £ 25 I ) R - 1.32 \%
tstarT® ST ] 4 10 us
Ts_temp@® LR R, ADC AL A - - 3 s
1. HEGEATEERIE, ATEEF PR,
2. HEITHRIE, ATEAF=HR.
3. IRHMRFERT (E) ] DL R AR 7385 £ RIE PR T
4, RFEAERRERI RS A SR, TAER SR .
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5.3 LQFP48
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5.4 LQFP64
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5.5 LQFP80
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5.6 LQFP100
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5.7 LQFP128
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7 UfER
7140 B FN

K 7-1 N32H474 RFT AL (S B R

N 32 H 4 74 C E L 7 -W

Company
Abbreviation
Nationstech
MCU Bit Width Optional
32bit Support Hunter-OS
Types of Product
High performance Temperature Range
MCU Core 7 -40C~105<T
4 = ARM Cortex-M4 8:-40CT~125<T
Package T
Product Series bl
L=LQFP
74 = Energy Enchanced Type U=UGQFN
Q=QFN
Number of Pins
K =32 Pins
C =48 Pins .
R = 64 Pins Flash Size
M =80 Pins C = 256KB Flash
V =100 Pins E = 512KB Flash
Q =128 Pins
b —
7.2 T BARREE B
K 7-1 N32HATA R 51T AR {E B
WHESO E-E3 BERT (80 SPQ® B EVE
N32H474KCQ7 QFN32 5mm x 5mm o 490 -40°C~105C
N32H474CCU7 UQFN48 7mm x 7mm Feit 260 -40°C~105C
N32H474CCL7 LQFP48 7mm x 7mm e 250 -40°C~105C
N32H474RCL7 LQFP64 10mm x 10mm i 160 -40°C~105C
N32H474MCL7 LQFP80 12mm x 12mm e 119 -40°C~105C
N32H474VCL7 LQFP100 14mm x 14mm el 90 -40°C~105C
N32H474QCL7 LQFP128 14mm x 14mm ot 90 -40°C~105C
N32H474KEQ7 QFN32 5mm x 5mm et 490 -40°C ~105C
N32H474CEU7 UQFN48 7mm x 7mm ot 260 -40°C~105C
N32H474CEL7 LQFP48 7mm x 7mm e 250 -40°C~105C
N32H474REL7 LQFP64 10mm x 10mm el 160 -40°C ~105C
N32H474MEL7 LQFP80 12mm x 12mm Fea 119 -40°C~105C
N32H474VEL7 LQFP100 14mm x 14mm et 90 -40°C ~105C
N32H474QEL7 LQFP128 14mm x 14mm Foit 90 -40°C~105C
N32H474VEL7-W LQFP100 14mm x 14mm e 90 -40°C~105C
N32H474KCQ8 QFN32 5mm x 5mm ot 490 -40°C~125C
N32H474CCU8 UQFN48 7mm x 7mm FEa 260 -40°C~125C
N32H474RCL8 LQFP64 10mm x 10mm ot 160 -40°C~125C
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N32H474MCL8 LQFPS0 12mm x 12mm iy 119 -40°C~125°C
N32H474VCL8 LQFP100 14mm x 14mm ik 90 -40°C~125C
N32H474QCLS LQFP128 14mm x 14mm iy 90 -40°C~125°C
N32H474KEQ8 QFN32 5mm x 5mm iy 490 -40°C~125°C
N32H474CEUS UQFN48 7mm x 7mm o 260 -40°C~125C
N32H474RELS LQFP64 10mm x 10mm Ry 160 -40°C~125°C
N32H474MELS LQFP80 12mm x 12mm ik 119 -40°C~125C
N32H474VEL8 LQFP100 14mm x 14mm iy 90 -40°C~125°C
N32H474QEL8 LQFP128 14mm x 14mm iy 90 -40°C~125C
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