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N32G455xB/XC/XE/XG BAEF M

N32G4552& %A 32 bit ARM Cortex-M4AFAEE, i LAETH144MHz, STRESBHEADSPIES, &£
% 35512KB Flash, 144KB SRAM, 4x12bit4.7Msps ADC, 4xOPAMP, 7xCOMP, 2x1Msps 12bit DAC,
£REZBUS)ART. 12C. SPI. QSPI. USB. CANiEfE#:, 1xSDIO¥EMO, WEFEEEEM4INES|
%

Reghrik

® Wi CPU
— 327 ARM Cortex-M4 W%+ FPU, i IE (- afefRi%kiE S, SCFF DSP 4541 MPU
— N 8KB #E% Cache 2247, SCHF Flash NIIH A ITTHATREF 0 554y
— S 144MHz, 180DMIPS

o nEFER

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

—  # Kk 512Kbyte D-Flash (1% N32G455RGL7 Fll N32G455VGL7) , 10 JiRAES IREL, 20 FHE A+
— 144KByte /P SRAM (f17 16KByte Retention RAM) , Retention RAM 37 KR 1475 {12 46
o e
— HSE: 4MHz~32MHz 4k 1k
— LSE: 32.768KHz #h B i% & 4
— HSI: W#BE#E RC OSC 8MHz
— LSI: W#HBKIE RC OSC 40KHz
— WEEEPLL
—  SCFR LSRR, RTECE RGHBH. HSE. HSI BK PLL J5 4 A
o Fir
— SRR A R BN S R AL
— XFETIMES, BAAEL
o EfFHE:M

— 7N US)ART M, fmidRik 4.5 Mbps, H 34~ USART #10 (¥ #F 1SO7816, IrDA,
LIND , 44 UART #1

— 3ASPIE:M, A 36 MHz, o 2 N3CEKF 12S
— 1/ QSPI#£M, #HEEik 144 Mbps
— 4N 12CHEH, MEEIER 1 MHz, FMEEAEES, MU SR I
— 1~ USB2.0 Full Speed Device 41
— 2/ CAN 2.0A/B A4
— 1> SDIO #£H, 3Z#F SD/SDIO/MMC #% X
o EiEEEEREEN
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— 4> 12bit 4.7Msps =i# ADC, TECE A 12/10/8/6bit B, 6bit #5 T RAEFRE A 8.9Msps, £ik
38 HE AR LA NS, SCREZE
— AANPBBUSHEIBOCE, WE RO 32 £ P g FE Y 25 OK
— ZETAEEEDIER, NE 64 T LR
— 2/ 12bit DAC, FEEF 1Msps
— SRR NN S o R
— BRI O SRR 1.8~3.6V A HUE TAF
BoRSERE 80 MR E A ThRERI GP10s, KZ¥ GPIO 3 # 5V T k.
2 MR DMA R 8%, AN 883 8 i, EIEIRMINE & B Mk £ = AT A
RTC SERFI Y, SIFESEER, MM, RPERE, SR AN PR
ERTTHEAS

— 2/ 16bit mZUE R THELE, SCREAGIR. i tEE. PWM o th UK IE S it d N S5 DI fiE, e
PEHIRESE 6.9ns. RFANENS 8347 4 NMSLAGIEIE, Horb 3 MEIE SR 6 BT AN PWM fii i

— 47> 16bit EAER THEES, RAMERTEA 4 DOLIETE,  SCRF IR A LEERYPWM /LK
i

— 2/ 16bit HAlE B AR
— 1x 24bit SysTick
— 1x 7bit % I1AE]1H(WWDG)
—  1x 12bit S AT 14 ( IWDG)
o ZELA
— 7% SWDNTAG #E£L % 1
— 3Z¥F UART. USB Bootloader
o ek
— PN B A SRR s ]
— % ¥F AES. DES. SHA. SM1. SM3. SM4. SM7. MDS5 ik
—  Flash f#-in=
— ZHPAHPXEH (MMU)
— TRNG HBEHECR A %=
— CRC16/32
— XRERYP (WRP) , ZF{RY (RDP) 4% (LO/L1/L2)
— XRRARED), BEME TR, e EH
— RPN BRI, B
® 96z UID X 128 fi UCID
o TiE¥Mt
— LAEfEVEHE: 1.8V~3.6V
—  LAEREEVEH: -40°C~105°C
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— ESD: #KV (HBM %)) | #IKV (CDM %)
o %

— QFN36(6mm x 6mm)

— QFN48(6mm x 6mm)

— LQFP48(7mm x 7mm)

— QFN64(8mm x 8mm)

— LQFP64(10mm x 10mm)

— LQFP80(12mm x 12mm)

— LQFP100(14mm x 14mm)
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H
(171 OO 6
L L B ettt 0
p % - {1171 OO 0
21 ABFEBREPIAZ oottt ettt 0
22 AFERE oottt ettt s et s e 0
221 HRA TR TETEME BE oottt ettt 1
2.2.2 HRATUSRAM ..ottt st 1
2.2.3 BEMAVE U BT FIZEINVIC) oottt 2
R e e B (=5 I JOS OO OR OO 2
DA TFEH ZRGE oottt ettt ettt 2
AT = = v 3
T R 2 =< 3
2.7 BB ettt ettt 4
2.8 TIZRFE FEL HETIES Lottt sttt ettt sttt ettt ettt 4
2.0 B R TR B oottt ettt ettt ettt et et s et st st et e et s et en et et st n et ennaetans 4
200 MRIIFEREIR oot 4
201 BLEEAFAEISTEEUDMA) oottt 5
2,12 SEHFHF BT (RTC) vttt bbbttt 5
213 SEBTBEHITE T oottt e ettt a sttt n et n et en et n et s et 5
2.13.1 FEATEIFBE(TIMBHFITIMT) ..ot 5
2.13.2 FBHIEITZE(TIMX) oot eanian 6
2.13.3 AR E IS ZR(TIMLIFITIMB) ..ottt 6
2134 ARG FETEIT B (SYSHCK) cvoveviiercieeeet ettt ettt sttt 7
2135 BT THIEITBEWDG) ..ottt sttt s et n st en s snaes 7
24 P ZEFE T oottt a bbbttt b ettt ettt n et 8
215 JBH BT UUR BEUSART) oottt sttt sttt 9
216 AT AP TT(SPI) ettt sttt sttt ettt 10
207 BT EETIE TT(12S) oottt ettt sttt s ettt ettt 11
208 PULRAMIE TT(QSPI) oottt ettt ettt ne e snens 12
219 B KT NI FETT(SDIO) . cieeeseese ettt sttt 12
2.20 FEHIEE DI ZE(CAN) oottt st s sttt st n et s et s et s et s e s n s 12
221 P AT EZR(USB) oottt 13
2.22 BTN ETT(GPIO) oot 13
2.23 B BT HEAIBE(ADC) oottt 14
224 BT IEANIFEAIZZ(DAC) .ot 15
2.25 FBETHRIFOPAMPY) ...ttt 15
226 FEADLELEEIF(COMP) .ottt n et es e 16
227 T A IEIH(TS) covoeeeeeeeeee ettt en s 16
228 PEIRTEARIRIE AT BLELTE(CRC) oo es s n st es e 16
229 FLIFHELENITE GIEE(SAC) oottt 17
230 ME LA FE T (UID) oottt 17
231 BATBLEITAGUIR T (SWI-DP) oottt 17
3 BIBHIGE IR ..ot 18
301 TR BB ettt 18
35 T 0 ) N PO 18
T 10 = =t TP 19
BB QFNAS. ...ttt 20
BULA LQFPBA........ooveoeeoeeeeee ettt 21
BUL5 QFNBA......ooeeeeeee ettt 22
318 LQFPBO........ooveeeeivecieseeeee et s sttt 23
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B.L.7 LLQFPLO0 ...ttt et e et e et e et ee ettt e s et ee et ee et ettt et en et en e n et et en et eneer et e er et eean 24
3.2 B BT TE S oottt ettt ettt ettt ettt ettt ettt ettt et ettt ettt e s 25
¥ - TS 32
AT TR 2 oottt ettt ettt ettt ettt ettt ettt ettt ettt e e n et en ettt 32
T Y, 15 NG/ € = NPT TR OO 32
B0, B BB oottt ettt ettt ettt e ettt et ettt ettt ettt ettt et et ettt enenns 32
403 I R oottt ettt ettt ettt ettt ettt ettt ettt 32
B LA A B L S oottt ettt ettt et e ettt ettt ettt ettt ettt ettt ettt naeee 32
A.15 T NI oottt ettt et et e ettt et et et et et ettt et ettt ettt ettt ettt e e et et et et e ettt eneeee 32
48 T R oottt ettt ettt ettt ettt ettt ettt ettt naene 34
A= R = 51 1 == TP OT ST R TP OO 35
A2 HERT IR RBTTEAEL oo eeeeee oot e ettt et et e et et et e e et e ee s et et et et et et et et et et e e e ettt et ettt et et ee et et 35
e S B (=< TSSO E TSP U PRSP TUURTROTRTRTRTR 36
B3, B ] T 2 oottt ettt ettt ettt ettt ettt ettt er et e ettt 36
4.3, A I B T A oottt ettt ettt e et et e et e et eten e et e s enen e 36
4.3.3 PUR I R L L oottt ettt ettt e et n ettt 36
B34 PYBIIZEZEHLIE cooooeeeeeeeeeeeeeeeeee ettt ettt et ettt et et et et ettt ettt ettt ettt ettt 37
4,35 B A oottt ettt ettt ettt ettt ettt ettt e 38
4,38 B B EEE oottt ettt ettt ettt ettt ettt ettt ettt 40
43,7 B B oottt ettt ettt ettt ettt ettt ettt ettt 43
4.3.8 MARIIHFEREZRIIR ITITTHL .oov oottt s et ee et e e es et es e et e et es s esen e et es e eeseeeeeseneeeeneneenns 43
430 P L L oo ettt ettt ettt ettt ettt ettt et ettt e e 44
4.3.00 FLASH E A B P <ottt ettt ettt ettt e et e et et e et e et e ettt e et r et 44
4311 AR RAE(FEIBUBIE oottt 45
8,302 HOT TR oottt ettt e et e ettt et et et et e e ee et s et ee e e s e e et e e et et e e et et e e et et e etes e et e e ee st et eeeenns 45
A.3L3 NRST D] BEETE < oottt ettt ettt et e e et et e et n et s et en et e et e e en e ren e 49
B304 TIM B B PE oottt ettt ettt ettt et et et e ee et ee et e e et et et ee e et et e e et et et et et e et es e e et en e es et ee et eeeenens 50
8,305 2 E T UEIE oottt ettt e ettt e ettt e ettt et et ettt ettt ettt ettt r et ettt ee et 51
8.3.16 SPII2SHE TIETE .ottt ettt ettt et et et e e et e e et et et e e et et et et ettt e et ettt et et e et en e et e e s et et eeeenns 52
A.3.07 QSPUEFTE ..ottt ettt 57
4.3.18 SD/SDIO ML TTREIE .ottt ettt ettt et et ettt et et et et e e et et ee et et et en e et s e s e eeeseeeenes 58
8,309 USBIFIE ..ottt ettt ettt ettt et ettt et e et ettt ettt et ettt ettt et et et ettt n et ettt eeeenes 60
4.3.20 4528 RN ZE (CANYIE TTEFVE ..ot 60
4.3.21 120 A EHFE B (ADC)HL B E oot 61
4.3.22 127 B EE B AR (DAC) LB E oot 64
4.3.23 JEFTHRZE(OPAMP) LB EL oot 65
4.3.24 HEIEEE(COMP)HE B E oot 66
4.3.25 i AL T (TS)RFE oot 67
B B TR T oottt ettt ettt ettt et e et et ettt ettt et ettt ettt ettt r et eniens 68
5T QFNSB6 ..ottt ettt ettt e ettt ettt ettt e et e et ettt n et 68
S2LQFPAS ...ttt 69
S 3 QFNAS ...ttt ettt 70
SALQFPBA ...ttt ettt ettt 71
5.5 QFNBA ...ttt ettt 72
S LQFPBO ...ttt ettt ettt 73
5.7 LQFPLOD ...ttt ettt ettt ettt 74
S8 ZLEITI oottt ettt e ettt ettt ettt ettt ettt ettt e ettt et et e ettt e e et et et et et er et en et eeerees 75
IR 3L == OO T TSP TR ORI 76
T R T B oottt ettt r ettt ettt ettt et ettt et et e et et ee et e et s et en e eneeniees 78
B B e ettt ettt ettt ettt ettt ettt e et ettt ettt et et ee et et er et en et e et en et eeniens 82
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RHEZF
B 2o I BRI B LA oottt ettt ettt ettt ettt ettt ettt ettt et e e ettt en et en et 5
2 3L B HIIE oottt ettt ettt et et et et e et et e et n et en et 25
B AL HE R oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt en e 35
BB A2 T E oottt ettt ettt ettt ettt ettt et ettt ettt ettt ettt ettt en et 35
BB A3 R I E oottt ettt ettt ettt ettt ettt e e ettt ettt et ettt et ettt ettt 36
BB A B ) T E B oottt ettt ettt ettt ettt ettt ettt ettt en et 36
B A5 B T LT ) T E G oottt ettt ettt 36
F 4-6 PR AT T LT IRV oottt ettt enenes 37
ZZ AT T B IIBE IR oottt ettt ettt ettt et e ettt ettt ettt ettt ettt ettt ettt ettt 37
K 4-8 BTN R K LA,  HOE A AR P S TN IE AT 1o 38
e Y W OB O N2 i T <O TP 38
£ 4-10 BATHECI S B BV FE, B AL ERARTD A Y S FLASHAIZ AT oo 39
411 BERRRE IR T LI EE T T oottt ettt ettt ettt ettt ettt ettt ettt et et ettt ettt n et 39
F 4-12 AEHUAIERRHUE R R AR R K EBIE TR oottt en s 40
F 413 AN P I A (BYPASSHEIR) oo 40
o 4-14 RTINS B PE (BYPASSIEI) .ottt sttt 41
F2 4-15 HSE 4~32MHZIR T B TEDD oottt ettt ee ettt ee et ettt et eeen e 42
2 AL LSIHRTZ A MED oottt ettt ettt e ettt ettt et ettt ettt 43
o 4-19 (RIIEERE IR ITIMRIEIN ] .ooov oottt e st e et ee e e s e ee s et e e e et eeeee et esees e e eseee et esees e eeseeeeeeeseneeneees 44
BB 20 P oottt ettt ettt e ettt et ettt et ettt ettt en e 44
B AL TR AT B L oottt ettt ettt ettt ettt ettt ettt ettt 44
e A-22 TN AEATE B T A B AR AE IR oottt ettt ettt ettt et ee et et es et e s e et e s et e e s e e eseneeneees 45
G A28 ESDAART IR AR vt e et e ettt ettt ettt ettt ettt ettt ettt ettt ee ettt 45
A28 I SIBUBE oottt ettt ettt ettt ettt ettt ettt et et en et 45
B A2 OB S T oottt ettt ettt ettt ettt et en et 46
B A28 LOTR B AE JTR oottt ettt ettt ettt ettt ettt et en et 47
B AT T L E oottt ettt ettt ettt ettt n ettt en et 47
B A28 BN AT TETED oottt ettt ettt ettt e ettt ettt n ettt et en et 48
G A-29 INRST G T oottt ettt ettt ee e et s et et et e e et e st ee s ettt et et ee et et ee e st es e e et es e e e e s e s s eneereens 49
E A-BLTIM2IBIAISEEYED oottt ettt ettt et e e ettt e s et et et et et e et e et ee s et en et en e 50
% 4-32IWDG Ht KA/ B AT TE] (LSI =40 KHZ) oo 51
F 4-33 WWDGH KA /N B AL ] (APBL PCLKL = 36MH2Z) ..o 51
B V. LT 0% - I L TR 51
T2 2236 SPI2IBEETED oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt et e eeeeas 53
25 4-38 QSPITESDRIFIIR T FRFIE oottt et ee et n et ee et s e 57
2 A-BL USB JE BT THL vttt ettt et et et ettt e et et et et ettt eaes e e et ettt s et e et et et et et et e et e et et ettt ettt ettt ee e 60
S = i L TP 60
TR B ADCHERFTE oottt ettt ettt ettt A ettt ettt ettt ettt ettt et 61
2 A5 ADCIREITTAIM@ oottt et et ettt e et et et et ettt e et et ettt e ettt ettt ettt ettt ee e eeeeas 62
K 4-46 ADCHERE — R PR IITIRZEIED@ oottt ettt et e ettt e et ettt et e st et et e e e s 62
TR AT DACHERTE oottt ettt ettt ettt ettt ettt Attt ettt ettt ettt et ettt eeeeas 65
T2 A-A8 OPAMPEETED oot oottt et et et ettt a ettt e ettt e ettt ettt ettt ettt ettt et et 66
ZZ B89 COMPIETE oottt ettt e et et st et e e et e e et et e ettt e s et e et et e et et et et ettt ettt ettt ettt nneeas 67
E A-B0 TR E A TB EME oottt ettt ettt ettt ettt n ettt ettt 67
2 B-1 INB2GA55 B T T T AR T B JE oottt ettt ettt ettt ettt et ettt ettt n et ren et en et 76
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< H 3%
B 1-1 NB2GA55 ZR FUHEI ..ottt 6
B 2-1 AFRBBRIILE L oot sttt sttt 1
=l TR 3
P 3-1 N32GA455 R FNQFNSE T I 1A oottt ettt n et esa s s senanans 18
P 3-2 N32GA55 R FNLQFPAS T BHIZI AT wvoveveeveeeeseeteeeesee ettt nss s senanans 19
] 3-3 N32GA55 Z2 HIQFNAB T I T3 A ..ot s e en e snes 20
P 3-4 N32GA55 R FNLQFPBAT] FHIZI AT w.voveveeeeeeeveeeevee ettt ettt san s s sanaesenanans 21
& 3-5 N32GA455 Z8 HQFNBAT JHIZNAT oottt sttt sttt sttt 22
P 3-6 N32GA455 R FNLQFPBO T BHIZI AT w.vovvveeveeeeveveeeevee et ee ettt s ettt nan s s s senanans 23
3-7 N32G455 Z2 A LQFPLOOG ] BHIZIAIT cvvvovveeeeeeeeeeeeeee e ee e tes st ses st es st ns s es s anen s 24
1 =< OO 32
R N = ) & TP 33
A-3 BEELTTZE oottt ettt 34
S < =8 1L == = OO 35
A-5 A T I A TE I AT T ] vttt 41
8 e M b O Eval 1 < OO PPN 41
B 4-7 A8 FHBMHZEAR T B TR FH ..ottt ettt 42
B 4-8 1 FH132.768KHZER AR KT R FHM R) ettt 43
S e B NG a1 T OO 49
BEL 410 AEBIIFEIR coovoevoeseveve ettt sttt 49
B 4-11 B INR ST G R oottt 50
B 4-12 PCR R AT I TR HLEE M oottt 52
B 4-13 SPIIF R — MAEIRATCLIKPHASO ..o 54
B 4-14 SPIF R — MAEIUATCLIKPHAZLD .o 54
B 4-15 SPI I — TEREIRW ettt 55
B 4-16 12S PAFE IR 5 B KT T W 1ottt 57
B 4-17 1SR IS B KT T W <ottt 57
P 4-18 QSPIZESDRAE I T IS oottt 58
P 4-19 QSPIZEDDRIFEIL T I T coocvveeiceeee ettt sttt sttt s s sensnans 58
B 4-20 SDIOTETERE TR ..ottt ettt sttt 59
A-21 SDERTAMEIIR ..ottt ettt 59
4-22 USBIF 5 : BUHEAZE 5 L TERI TR BRI TS S oo vesee sttt 60
el D10y =1k = L OO 63
B 4-24 A5 FIADCHLT FITEIE ..ottt 63
K 4-25 L EEL IR 2% B Y 25 FE 2R IR (VREF+ R T VDDAIIE) oo 64
g 4-26 {/ﬂ\:EE.EE‘/)E*D%%%%%%%%E@(VREHEVDDA*EE) .......................................................................................... 64
T 0 = N T = AN PO 68
B 5-2 QFNBBIS ZEHEFLFE UL ..ottt ettt 68
] 53 LQFPAB B S ottt ettt ettt n et en e 69
B 5-4 LQFPASII I AL TEILD ..ottt 69
TR @ = N AN OO 70
] 5-6 QFNASES ZE MR AL UMD ..ottt ettt ettt 70
ey A IO ooV e N OO 71
P 5-8 LQFPBAET B AL T UM oottt 71
PE 5-0 QFNBAETZE U ST ottt ettt ettt e ettt enaes 72
B 5-10 QFNBAFEEIEILIEILD oottt 72
PE 511 LQFPBOETZE JUST oottt sttt ettt e ettt n e aenans 73
] 5-12 LQFPBOIS AT TN ..ottt ettt 73
PE 513 LQFPLO0ZTZ TR ST oottt sttt ettt a ettt enans 74
] 5-14 LQFPLOOF B FLFEULW oottt ettt ettt ettt 74
Kl 5-15 QFN36/LQFP48/QFN48/LQFP64/QFN64/LQFP8O/LQFP100 ZZENTLEH .....vvovveeeeeeeee e, 75
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1 =&

N32G455 Z 71 gz 1) 2% 77 i % FH i M BE 327 ARM . Cortex™-MAF N %, R SIZH 8T (FPU) FI¥T(S
SHFE (DSP) , HFIATHEIES . & LAEES144MHz, SERETAS12KB N 47 f#Flash, 37 #5% H
FUr XA, & K144KB SRAM. B — NN EEAHBRLZL, W AMKIEAMEN S ZRAPB I M RSB [, fx
Z Y FF80/NME A 1/0s. SRt E HIm R 1, 5541~ 12075Msps ADC, i % . FF384M 4 N B iE
2/N1Msps 12(iDAC, AREMAL I IS BN E, T ER s . RN 2 Fri@Es a0,
FETPU(S)ART. 4M12C. 34°SPILL 24M12S. 11QSPI. 11MNUSB 2.0#% 4+ 2MCAN 2.0B. 1/1SDIOiE S # 1,
P BB RE AR s 5] B, SRR 2 P B A ] A SRR A I

N32G455 25|77 i il fa € TAE T-40 CE+105THHEE T, L EEL8VEI6V, Rt LR IhFEMA It
PR, FFEARIIFEN M ESR . Z R V05 i35 48 2= 100 IS Fh AN [R5 2 T 20, AR IEAS 7] 1 2%
R, Sh s E AR B 1145 TiZ 2500 SHERE,

E 1-1 N32G455 R FIFERE

System peripherals JTAG
I ST

8 MHz
RC OsC Power
(WEGELEE

4'353’\(/:“2 Controller R-SRAM SRAM

MPU NVIC

16 KB 128 KB ARM Cortex-M4
sokz 144 MHz

RC OSC power monitor

32.768 kHz
0sC reset controller

AHB-Lite
—
\

MCO Temperature Sensor

AHB bus matrix (144 MHz) ﬂ<—>
(XIP)

12C SPI/12S Timer R
ackup :
perpetual | Register 96bit e
calendar | (84Byte) 128bit
x4 x3(2) x8 Only ID

4x12bit
ADC
38-ch
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£ 1-1 N32G455 R 5 IR B

BHRs N32G455TB N32G455CB/C/E N32G455RB/C/E N32G455RG N32G455MB/C/E N32G455VB/C/E/G
P-Flash % & (KB) 128 128 256 512 128 256 512 512 128 256 512 128 256 512 512
D-Flash & (KB) No No No No No No No 512 No No No No No No 512
SRAM % & (KB) 80 80 144 144 80 144 144 144 80 144 144 80 144 144 144

CPU #ii# ARM Cortex-M4 @144MHz,180DMIPS

TAEREL 1.8~3.6V/-40~105°C

EH 4
%%? [SE) 2
B %N 2
SPI 1 30
128 1 2
QSPI Only Single Wire 1
. 12C 2 3 2
gg USART 2 3
UART 1 3 4 4
usB 1 No
CAN 2
SDIO No 1
GPIO 26 37 42 51 65 80
DMA 2
Number of Channels 16Channel

12bit ADC 4 4 4 4 4
Number of channels 11Channel 16Channel 22Channel 33Channel 38Channel

12bit DAC 2
Number of channels 2Channel

OPA/COMP 417 \ 4/5 | a7 | 417 | 417 | 417
RS &S DES/3DES. AES. SHA1/SHA224/SHA256. SM1. SM3. SM4. SM7. MD5. CRC16/CRC32. TRNG
LAY 5P (RDPIWRP)  fAEINE . XY LA RE)
B3 QFN36 | LQFP48 | QFN48 |  LQFP64/IQFN64 | LQFPG4 | LQFPS80 | LQFP100
0/95 B REARBAHRAT NSING TECHNOLOGIES INC.
Mtk RN L X L X 5 RS 1092 6 R A A
HH{f: +86-755-86309900 £ H . +86-755-86169100
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SPI2AISPI34 H BE % R i Hh 7E SP U A1 2S 35 A =X (] V) 46
N32G455RGL7 Fll N32G455VGL7 (1] XSPI 5 sFlash iE#: 0T

a)
b)
c)
d)
€)
f)

SIP Flash [1] CS#5| % H: MCU [ PFO(QSPI_NSS)

SIP Flash [1] CLK 5| Jli%#: MCU [ PF1(QSPI_CLK)

SIP Flash [ DI(100) 5| ffli%#: MCU [ PF2(QSPI_IO0)

SIP Flash [ DO(101) 5| JliZ+#: MCU ] PF3(QSPI_IO1)

SIP Flash [] WP#(102) 5 %42 MCU [ PF4(QSPI_IO2)
SIP Flash ) HOLD#(103) 5| ili%#: MCU ] PF5(QSPI_lO3)
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2 TheEe i
2.1 S EBAZ%

N32G455 ZH 4K T f i — LR A RARM Cortex™-MAFAL B 2%, 7E Cortex™-M3 P #% (11355l Foiik T s E fe
J3, By T SIS H AR IT (FPU) . DSPAIFFATIHE R4S, $#R451.25DMIPS/MHzIF M F 1468 . [RII 3
RS T AL BERE /7 5 Cortex-M R 51 AL HE 28 R IO AE, AR ASFN 5 T4 F FOAR s 4L 4, T DA 2 7 B9 il A
SS AR AR B S TN .

ARM Cortex™-MA4F 32/ {8 §5 2 A B35 HA L 57 AL %R o

JF: Cortex™-MAF /5] F F#25Cortex-M3 7/

2.2 TR A

N32G455 R 5| g E & R NN 47 (Flash) 17figas . ik AZUSRAM, T 2-1 N7 2s it 1 .

0/95 H EHEARBAER AR NSING TECHNOLOGIES INC.
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0xE010_0000

OxEO0OF_F000
0xE004_2000
0xE004_1000
0xE004_0000

0xE000_F000
0xE000_EO000
0xE000_3000
0xE000_2000
0xE000_1000
0xE000_0000

0xA000_2000
0xA000_1000
0xA000_0000

0x9000_0000
0x6000_0000

0x4400_0000
0x4254_0000
0x4200_0000
0x4010_0000
0x4002_A000
0x4000_0000

0x2400_0000
0x2248_0000
0x2200_0000
0x2010_0000
0x2002_4000
0x2002_0000
0x2000_0000

OXIFFF_F812
OX1FFF_F800
OX1FFF_4000
OX1FFF_0000
0x1002_0000
0x1000_0000
0x0808_0000
0x0800_0000
0x0008_0000
0x0000_0000

Vendor Specific 511MB

Private Peripheral - External 768KB

Private Peripheral - Internal 256KB

Extended register 1GB

OXFFFF_FFFF Reserved
OXEOOF_FFFF ROM Table
OXEQOF_EFFF External PPB
0XEQ04_IFFF Reserved
0XEQ04_OFFF TPIU
0XEQ03_FFFF Reserved
0XE000_EFFF NVIC
0XE000_DFFF Reserved
0XEQ00_2FFF FPB
0XE000_1FFF DWT
OXEO00_OFFF 1™
OXDFFF_FFFH Reserved
0xA000_1FFF QSPI Register
0xA000_OFFF Reserved
OX9FFF_FFFF [ QSPI Bank
OXBFFF_FFFF [ Reserved
OXSFFF_FFFF Reserved

O0X43FF_FFFF

Reserved(bit-band Alias)

0x4253_FFFF

Peripheral Alias(bit-band Alias)

O0X41FF_FFFF

Reserved

0x400F_FFFF

Reserved(bit-band Region)

0x4002_9FFF

AHB/APB1/APB2(bit-band Region)

Extended Device 1GB

OX3FFF_FFFF

Reserved

0x23FF_FFFF

Reserved(bit-band Alias)

0x2247_FFFF
Ox21FF_FFFF

SRAM Alias(bit-band Alias)
Reserved

0x200F_FFFF

Reserved(bit-band Region)

0x2002_3FFF
0x2001_FFFF

SRAM/Retention SRAM
(bit-band Region)

Peripheral 0.5GB

SRAM 0.5GB

OX1FFF_FFFF Reserved

OX1FFF_F811 OptionBytes
OX1FFF_F7FF Reserved

OX1FFF_3FFF SystemMemory
Ox1FFE_FFFF Reserved

0x1001_FFFF Aliased to SRAM
OXOFFF_FFFF Reserved

0x0807_FFFF Main FLASH
0x07FF_FFFF Reserved

0x0007_FFFF | _Aliased to yISRAM

CODE 0.5GB

Reserved 0x4002_5000 - OXSFFF_FFFF
MMU 0x4002_4C00 - 0x4002_4FFF

Reserved 0x4002_4800 - 0x4002_4BFF

SAC SRAM 512B*2 0x4002_4400 - 0x4002_47FF

SAC 0x4002_4000 - 0x4002_43FF

Reserved 0x4002_3400 - 0x4002_3FFF

CRC 0x4002_3000 - 0x4002_33FF

Reserved 0x4002_2400 - 0x4002_2FFF

FLASH 0x4002_2000 - 0x4002_23FF

ADC4 0x4002_1C00 - 0x4002_1FFF

ADC3 0x4002_1800 - 0x4002_1BFF

Reserved 0x4002_1400 - 0x4002_17FF

RCC 0x4002_1000 - 0x4002_13FF

ADC2 0x4002_0C00 - 0x4002_OFFF

ADCL 0x4002_0800 - 0x4002_OBFF

% DMA2 0x4002_0400 - 0x4002_O7FF
< DMAL 0x4002_0000 - 0x4002_03FF
Reserved 0x4001_8400 - 0x4001_FFFF

SDIO 0x4001_8000 - 0x4001_83FF

Reserved 0x4001_5800 - Ox4001_7FFF

UARTT 0x4001_5400 - 0x4001_S7FF

UART6 0x4001_5000 - 0x4001_53FF

Reserved 0x4001_4C00 - 0x4001_4FFF

12C4 0x4001_4800 - OX4001_4BFF

12C3 0x4001_4400 - 0x4001_47FF

Reserved 0x4001_3C00 - 0x4001_43FF

USARTL 0x4001_3800 - 0x4001_3BFF

TIM8 0x4001_3400 - 0x4001_37FF

SPIL 0x4001_3000 - 0x4001_33FF

TIML 0x4001_2C00 - 0x4001_2FFF

Reserved 0x4001_2400 - 0x4001_2BFF

~ GPIOG 0x4001_2000 - 0x4001_23FF
Jaa) GPIOF 0x4001_1C00 - 0x4001_1FFF
o GPIOE 0x4001_1800 - 0x4001_1BFF
< GPIOD 0x4001_1400 - 0x4001_17FF
GPIOC 0x4001_1000 - 0x4001_13FF

GPIOB 0x4001_0C00 - 0x4001_OFFF

GPIOA 0x4001_0800 - 0x4001_OBFF

EXTI 0x4001_0400 - 0x4001_O7FF

AFIO 0x4001_0000 - 0x4001_O03FF

Reserved 0x4000_7800 - 0x4000_FFFF

DAC 0x4000_7400 - 0x4000_77FF

PWR 0x4000_7000 - 0x4000_73FF

BKP. 0x4000_6C00 - 0x4000_6FFF

CAN2 0x4000_6800 - 0x4000_6BFF

CANL 0x4000_6400 - 0x4000_67FF

USB/CANL SRAM 5128 0x4000_6000 - 0x4000_63FF

USB Register 0x4000_5C00 - 0x4000_5FFF

12C2 0x4000_5800 - 0x4000_SBFF

12C1 0x4000_5400 - 0x4000_57FF

UARTS 0x4000_5000 - 0x4000_53FF

UART4 0x4000_4C00 - 0x4000_4FFF

- USART3 0x4000_4800 - 0x4000_4BFF
oM USART2 0x4000_4400 - 0X4000_47FF
o Reserved 0x4000_4000 - 0x4000_43FF
< SPI3/1253 0x4000_3C00 - 0x4000_3FFF
SPI2/1252 0x4000_3800 - 0x4000_3BFF

Reserved 0x4000_3400 - 0x4000_37FF

IWDG 0x4000_3000 - 0x4000_33FF

WWDG 0x4000_2C00 - 0X4000_2FFF

RTC 0x4000_2800 - 0x4000_2BFF

comp 0x4000_2400 - 0x4000_27FF

OPAMP 0x4000_2000 - 0x4000_23FF

Reserved 0x4000_1C00 - 0x4000_1FFF

Reserved 0x4000_1800 - 0x4000_1BFF

TIM? 0x4000_1400 - 0x4000_17FF

TIM6 0x4000_1000 - 0x4000_13FF

TIMS 0x4000_0C00 - 0x4000_OFFF

TIM4 0x4000_0800 - 0x4000_OBFF

TIM3 0x4000_0400 - 0x4000_O7FF

TIM2 0x4000_0000 - 0x4000_03FF

2.2.1 MAR N2

Fr M 128K 251 2K 75 ik NZUINAE (FLASH) , F TR 7 A8, TUm R/ 2Kbyte, SC3RF T4 RE

TEHL T PR TR,

THAEREINBRYT, BAEIINE . EE EES CRERFHATERE) .
TR EE, B2 N3N R, RR D2 AT E Y8R AT HITARD .
2.2.2 BRARSRAM

Fr N EE % 18 144K 75 1 ) B SRAMAIIR-SRAM,  HH'R-SRAM NRetention SRAM, K/NA16KF i, R-
SRAM ¥FRetention, fEVBAT. StandbyBiz o] DR £ (7] DABC BN PRFFECADREF) 5 HoAh TAERI
(RUN/SLEEP/STOPO/ STOP2) #i#aBRi\frfr; 7 EPWRXTHRetentionidH A T45 i E 2 .
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2.2.3 RERMERF HriEHI 2 (NVIC)

W E R 1 S i A, BERS AL T 2 75861 R BE il I IE (1SR 65 161> Cortex™-MAF ) T £k ) H116
MES

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

FOVFHH T ) S A 3

Kb B G 3 5 e P S 0

SRR T R R T e

H SR AL B IRTS

TR Bl EZN R, o ASNE ST
AL DL g5/ 1 o T A AR Rk R VR 1) P B B T R

2.3 SNER P Wi/ BRI 2R (EXT)

AN WA ) B S 20 I R I B8, R TR A TR BRI SR . AN R W 2R AR AT DA T M C A
REA (LT BT R BSUA W), FERENS b b PR it A — NIRRT A WA R IR
EXTIA] DUAS I 21 ik i 55 B /N T A SR APB2 [ 8 B B . 22 1880138 A 1/O &R R 164 I H B 28

2.4 BB RS

PR Z PR AE R P kR, B3N EERCHBIHSI (8MHz) , P EBKEE4TLSI (4A0KHZ) , AP i)
BHSE (4MHz~32MHz) , AMFAKER#HLSE (32.768KHz) , PLL.

LI SIS B BRI % B ONCPURT 8P, Bl f5 P Al DU FRAMTEAA R 2 DI RE I HSERS 815 2448
B AR b R, ER AR B, R G0K A shith DI BIHSL, WA AR T AR R, A T AR AR B Y AR T
[, 7E 75 AT DL OGP L L 2 4 0 WA 288 (24— A TE) B30 FH 1 A0 R 3% s R RUET )
LA A2 T T B AHBI R . =i APB(APB2) AL iEAPB(APBL) X i . AHBH &% 5 Fi % /£ 144MHz,
APB2M i i Se T2MHz,  APBL i AR N36MHz. S [ 2-2 1 B RHHE K .

2195 H EHEARBAER AR NSING TECHNOLOGIES INC.
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FLASH_CLK
Clock Tree HSE TRNG IM o Flash programming
. | Prescaler ———————» TRNG_CLK 1M
Legend: HSI 12141132
HSE = High-speed external clock signal TRNG1MSEL
HSI = High-speed internal clock signal HSE ADC 1M
LSE = Low-speed external clock signal | Prescaler ——— ADC1/2/3/4_CLK 1M
LSI = Low-speed internal clock signal HSI
P 9 ADCIMSEL 1112/-+132
usB 48MHz USB_CLK
Prescaler to USB interface
/1/1.5/2/3
RNGC prescaler
11/213/4/---132 RNGC_CLK
12S3CLK
12S2CLK
ADC PLL
prescaler ADC1/2/3/4_PLLCLK
11/2/---1256 ADC1/2/3/4 HCLK ADC1/2/3/4_CLK
ADC HCLK
— prescaler CKMOD(ADC_CTRL3)
11/2/+++132
FCLK
HSIRC SCLKSW
8MHz CPU
PLLMULFCT |HSI AHB BUS
SysTick
0SC_OUT TH-isE 65a SYSCLK Pr?st:':;er HCLK Y
0SC_IN 4~32MHZ X17..x32 [PLLCLK | 144MHZ | | /)00 1519 SAC cLK  SPIO_CLK
h MAX CRC_CLk QSPLCLK
HSE - DMAL/2_CLK
PLLSRC APB1
PLLHSEPRES Prescaler 36MHz MAX PCLK1to
LKSSEN 1112141816 APBL1 peripherals
HSE
0SC32 OUT TIM 2/3/4/5/6/7
- LSE OsC RTC CLK If(APB1 Prescaler = 1) x1\—— TIM2/3/4/5/6/7_CLK
0SC32_IN 32.768KHz|  LSE - else x2
APB2
RTCSEL Prescaler 72MHz MAX PCLK2 to
LSIRC LSI APB2 peripheral
20KH2 IWDG_CLK 11121418116 peripherals
PCLK2
I1f(APB2 Prescaler = 1) x1
HSI else x2
HSE TIM1/8_CLK
Mo 0o SYSCLK
PLL MCOPRES SYSCLK
Prescaler — PLLCLK TIMCLKSEL
MCO 1213/41...115

1.
2.

2.6 PEHFR

MHSWE NPLLE BRI N, 5 iy 1 R Ge i B iR H Rk 1 128MHz.
2 FHUSBIhRERS, W20 [A] R fE FHHSEFIPLL, CPUMAIZ i 248MHz. 72MHz. 96MHzE144MHz.

2.5 JBFIER

fEEBhi, B LB BOOTO/L 5| IR IEFAE EALE 18 it
B NREFINGAiES (FLASH Memory) J& 3))
B N RGAiEAE (System Memory) J& 3]

B NHEHSRAMIEZ)
JA B INEFE Y (Bootloaden) /7278 T R G AF i+, 7] LLEITUSARTIAIUSBH: X FLASH Memory AT 4if% «

B Vpp=1.8~3.6V: Vppi| B AIO5] BT EEE 243t
B Vssas Vooa=1.8~3.6V: NADC. DAC. OPAMP. COMPHEIL /L EL o VopaflVssalh 145 Al 4825

Voo MVss.

3/95

EHREARBAERAR NSING TECHNOLOGIES INC.

Hihb: PRYITE G 1L X BT Ab X E IR %1095 8 RE AR K E
Hii%: +86-755-86309900 15 H: +86-755-86169100
R4k https://www.nsingtech.com Hi§4: 518057



~\

W EIREAR

www.nsingtech.com

B Vpear=1.8~3.6V: X4k Vopl, NRTC. #PiB32kHzIE 281 G 25 S ek .
KT WU ER B 5 PG R, S K 43t TR,

2.7 AL

WEBEERK 1 b FL A (POR) M FEL B2 A7 (PDR) FELEK , X7 EER AR AL T TARIRES, fRIE R GAE AL I 1.8V
i TAE: Vool T B0E FIIRME (Veorpor) I, BT RALRZS, MASLAE FHAMBE AL .

2.8 H] 4w A2 B TR L U E%

WHE— A gafe R R (PVD), & BAVoo/Vooafit 35 R{EVevo ELES 24 Vol T80 5 T RE Vevolit
ilj_ﬁéqjﬁ‘ﬁ: FHT AR AR ] LUK S B . PVDIIRE TR ZIEE TS o KT Veorror M Vevo I 275
2.9 B EAS

HA R 1 1 A AR R

FrIZATTERUN. SLEEPKER: FHEIHTIZ (MR) TAET IEH

] FrIZATIESTOPOREE: FHEIATI# (MR) AJE TAE T 1E H AR A E (R D FEA% =0

B OUFIZATESTOP2, STANDBY#E: T4 (MR) KM, &MEikidtias (BKR) JFA
SREMEERERTS (MR BIAE T IE% TAERES.

2.10 fEIhFERR

N32G455 2 1 7™~ it SCRF HLAMIR DO FERE

B SLEEPEI:

FESLEEPEA T, RACPUIFLL, B shsAl T ARSI I 7E R AR i Wi/ S i e ECPU
W STOPOf

STOPO#E 3 T Cortex -MAFR FEEARIE R, 7F {1 SRAMAN 27 /728 N B FE RIS LR, STOPORE AT LLik
PIBARIIHAETHFE. FESTOPORE ST, = HEIRI A KR/ 8 o], BIanPLL. HSI. HSE, Fif & a3nrik
BT IERE AR IR

MR . A] LUE AT AL E R EXTIAS S48 WSTOPORE R, i fi, EXTHE S LARAMEI6NEXTHE S
(/OMZK) . PVDRI%H . RTCHifiE. RTCHI%h. USBHIMR(S S .

B STOP2fH=

STOP2#% 3 3E F-Cortex -MAFIRFERERRARE S, BT A% OA 78 B X YR i o i« =6 F R 5 3% o< 1],
HSE/HSI/PLLZEH] . CPUZfFasfrfE, LSE/LSIAIECE TAF, FrfaGPIOMRE:, AMEIOE HIhREARFF. 16K
T R-SRAMIREE, HALKISRAMAI B A7 88 B A0 2k o 847 480 A7 s R Fr

MR . B U@ AT — AL B AR EX TS S48 Fr MSTOP2AE R e fif, EXTUE 5 1] LLE SN 16 NEXTHE =
(/ORH3%) . PVDIM#IH . RTCEMITEMAEE . RTCH%EN. RTCAR. NRSTH L. IWDGHE 7.

B STANDBY#{

TESTANDBY #5507 PAIE 2 S I T FE IR VE FEIRAS o P91 H 1 R 33 # 9C A, PLL HSIFIRCHR 3% #% FTHSE
m IR e O, BEANSTANDBY UG, FAAMAPIN AR ER, HEDFARAINERMRE, R-
SRAMT] ¥, FEHL AT TAE.

NRST LHIAMBEAAE S IWDGEAL . WKUPH| JHI_E 1) 757 -« RTCHY W B mr DAFE Az il #5 MSTANDBY #5
R

B VBATHR

N
ity
“hi-
iy
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AR, HBEVpphi B IF, #0303 AVBATHER . ZEVBATHIN N, B2 TNRST. PAO-WKUP.
PC13_TAMPER. PCl4. PC1524F, KZH/05| kT mEFHARES .

Vs EHEASTANDBY B0/, RTC. \WDG FXS W I #2321

2.11 EEF#ERAI(DMA)

24 R i FHDMARE i 4%, BF N DMAFE R 45 SCFRr8NIBIE, f LUE BAF ik SR BIAA il ds . Sh I BIAF i 4%
ANAE At 4 B AR AL 2D DMAJERES ST Gt XV B, 3t S 1 1 2 AR B 2L 22 i [X 45 R IS
i A

FEAMBIE ARG L T FDMATERIZH, RN f B PrH il RN isiE . w]iE
PRI L AR PRt kAT H ARk

DMAR] UL F = Z 145 SPIL 12C. USART, = 2k/ili A A 2 B 28 TIMX, DAC. 12S, SDIO. ADC. QSPI.

2.12 SERF BT8P (RTC)

RTCE: —HIEBHEAT RIS, WE IR pisitl, mI3RALTENINRE, I EA Wb b WA 0 A iy (i
RN BRI Thig. RTCHIEIEVDDEVear5| BIBLH, 7EVoofi RN iEF Vool oL, 75 M H1Vear 5| I
Hi, Elaﬁ’ﬁ#ﬁi)]iﬁi‘%#ﬂ%%o RTCA S RS sl IR B AL S AL, 2 MSTANDBY B e iR, AL E
(A8

RTCHIXEN I Bl ] LLIZE 32, 768KHZA M fit iR ik e« W IR DIFE40KHZ RCIR 4%+ B i (1 h i
BP22128 7 BUE R — BRI X THIRS EZORAR R RN 5, @ WU HI A1 5 32. 768K HZ N 4 {1 IS
PR, [FINEOAAME R IR S AR A Bl i 22, 7T LB e ) — 256 HZ (5 5 A RTCHIN SRt AT 1k . RTCH —
AN 220 YT A T I R B, BRSO T I h 09 32.768kHz I, e A — AN TR I TR 3 . 55 4k
RTCH] AR i A AR T AR T e i .

2.13 B BAE 1
% 2 N E R AT E I A 4 e I 2 A2 IR A E I Ay, DL 2ANE 110 5 I 4 A LA 22 S i s o B 4
NERELER 1 R i g . 3 e I A AN A I AR I T e

R 2-1 ENRFINREHEK

RLER A B v B A B TE

JE 3% TSR | THEERRE TR | FFAEDMAER | fR/HREE | EiMal
L, .
TIM1 1~65536.2 |f]
1643 [, st AL 4 5
TIM8 = LI (A 7 R %
Tim2 ik, L
TIM3 . 1~655362 ] X .
1647 iR, " AL 4 A
TIM4 HAT SR
TIM5 LT
1~65536.2
Tim? 164z A.E iR e 0 o
2.13.1 A E 2R (TIMERTIMT)
FEAGE R AR TIMBATIMT &0 & — AN 1647 H BN 4 as o X2 € I 202 BARSRSL IR, ASL AT B2

FETRTE IR 25 RT LA FH 7 I 25 S AN [F) v o e AR e O LR I R B DAC Tl i fil R i B FRBRBIDAC
FEATEIN 20 E LT Rean R

w1607 [ ERE RN

W 16A A YRR TS (AR BT L B 913165536 2 A AT AR

W il DACHI A D HLi
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W ERCH AR T E/DMAT R

2.13.2 JEF e B3 (TIMX)

AN EH B (TIM2, TIM3, TIMARITIME) EEH T LR 5A: XA GE ST WA G5 1k
TR AN AR T A

JE8 ) 2 T 2 1) T L T B AL

16 7 [ she 8 et . Crsedlm Bt s, mRiHEL BRI
16 AT gmAR oA . (PSR EPTC &y 1 %1 65536 (Al AT R fED
TIM2. TIM3. TIM4 fil TIM5 £ % S HF 4 ANl

WIE TAERN: PWM St S b, sk . gk
U R A R A A T T IDMA:

& T

& il FF

L PN GEN

& i

A I AN AE ] i i

A ER SRR, DASEILE I 2% [F] 0 el

WE (GER) gmidiier: HFaEssr Hul gy et it
BRI HF = A E L

B SRR AR A R T .

2.13.3 BRI E R 2 (TIMLAITIMS)

PSR ZUE R 45 (TIMUTIM8) EZEHF LA N6 WA E AT L RS GE S Rk 5e
JERIT AL HH A%

i JE I de A TAMA Y DIRE . SEIX IR G- Re . & T ALl
S E I R ) £ DR R
W16 7 B Bl . CaPSEElA B8 AR RSO .

.

B 16 (A gmIE T g . (O IRAREATICE Y 1 3 65536 L [A] AT = AE)D
N AR E
B TIMLEZ 6/M#EiE, TIM8 &% 6 Nifid
AR BOEE, TAEEACN: PWM S fH b, sk . R
B0 EERARN A EI/DMA:
& T
& il RFEF
L I NGBS
L e
® FEETHA

W BE DX ) T g R R EL A M
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B T TIML. TIM8, @i 1. 2. 3 CRFIhRE

AL I AR A T 1 ] I A

ZANER AERE, LS E i 2 R D Bl

TIM1_CC5 Al TIM8_CC5 Fl T Hb# s wka

TIM1_CC6 FT OPAMPL £l OPAMP2 f¥fii NiEiE Yl#:; TIM8_CC6 H T OPAMP3 #FiI OPAMP4
)46 N\ JE TE 1) 45t

B R (RS mhEasiZ . H B ERE T AT i 75 r
BRSO T AL

2.13.4 RGiHTE: 2 I 8% (Systick)

AN ER S8R H T #AE RS, Rl MR e R T £ s .

TRA FIRE:
W24 R H

m R

WA RO A AT R G b
m AR R

2.13.5 &1 HIEH 3(WDG)

SCRFANE T VRSLE T (IWDG) M HET1HI(WWDG), MAVE Tt 1 SE S 2 Ak I 1A AR A
PERIE T 0 R

MArETTH (AWDG)
AT T AL T — AN 1267 s B g Al — N3O T 40ias ,  ER T i MR RCHIR v #s X s, B = I
b A TR S AT AR 2, AT TAEAESTOPORE . STOP2EL K ASTANDBY #Ex. IWDG— A 35, i
ANTE W E B TR M TS BR A T B  E B T B 0x0000 = AE B A7, e Al DU T 76 3 F A
R A R B AT EEA R G, BN —AN E B e 8 N R SR (R B . 38 I AT DA B
S EELE S B T A AR T FE e B T A .
HOFITH (WWDG)
T VA T VI B ORI, B AT Bl AN m 3900 ()38 4 4% A3 B () 82 FH R 3 15 15 1 138 AT P 4 i
A TR AR O . BRAE B IR B AR E AR TO A A8 ORT B INHT, & T 14 FE B R A8 3 T B (I (8] R AR, &7k
—AMCUENL . EIBIITEES ARG 1 F e BB 2 0, 0 77 (K D -5 % B (42 1) 27 A7 2% ) el
B, At AE—AMCUE AN, X RS IR EES 75 B — AN R AR 8] & 1 gl il 3 o
TR A
B WWDGHAPBLI £ 434515 45 21 1) B R 3K 5)
B RN A s T R
m KRR

& YRR TOX40, GEA T IS Sh) N PE A = AT

& YR HEES I AN E B, G R T IR 3h) W PR AR A

& WRJEZTEIIIFE SRR, 208 0k B S T Ox40m) 7 AR FL R B BT (EWINT), &R AR

FHF B30T 50 LLg e WWDGE
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2.14 12CE D

ZIRANMMSLRCR &R, EIRHEEZ THLThEE, R 12C R0 E 7. Wil (e Rr . SR
Z MR SR (R S R IMHZ), SCREDMARESE, [RIRf 5SMBuUs 2.03E%5.  12CHEHVE 2R A%, M4
CRCHY [ A4 B AT 56 . SMBuUs( & 4t & #2248 —System Management Bus) ATPMBus( FE 5 & FE &1 2k —Power
Management Bus).

12CH2 1) D e fiak
B IR AR AT AR AT B
B I2CEREINEE
& AR
& FAERBAEIRE
B 2CAHTIRE
& R RS 5
& 12CHE ST ERAONL F-hk, 747 MR S UM L ik i 7 g
& {E LA
B ARSI 7 AT/ 067 Sk A SRR
W SCREAS [ R RS
& FREESE (mlilOOkHz)
& U (5514400 kHz);
& Pul+ (FIAIMHZ) ;
B ORERE:
& A AR
& PATRIREE R
® 12CEHLRITFRE;
m o ERRARE
& RGN R E R
& bk AL S 1R (ACK) HE s
) I s EE =R At S s
& R ERKI D RRET R RN
B2 hllTE
& 1A AT bk R 5
& 1P TR
AT 3 Kb Tl
HEBFAZ M ERIIDMA;
A HC B IPEC({E S G A A ) 7 A B 56
HIERLA HPECAH AT LME i Ji — /> A
T 55— AN 1 I PECHT R L5

|
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HeZ¥SMBuUs 2.0

25 msI B I I SE I

10 ms=E ¥ # RFA BHEY R I 7]
25 ms K 2 SAIN BRI i )
ity ACKH il I A4 PEC ™ A= 1ML B
SCREHIE Y HEMX(ARP)

B % PMBus

2.15 BHAFZIRPRR 2 (USART)

N32G455 Z 51| P2 fh b, BB T 7N FATWCOR 210, B 3E3ANEH [F 2 5 2 Wk %5 (USART1. USART2F1
USART3), Fl44NiE 5P U R #%(UART4A. UARTS. UART6. UARTY). X743 DAL 7B i@ (S . SCHFIrDA
SIR ENDECt i dmfiehy. 2 AbHEZRm S B0, A X TIEE R AFLINE/ NI EE .

USART1/ UART6/UART74% il 5 M Z 0] A4 5Mbit/Fh,  He 422 1 R 1 2 1] 14 2.25Mbit/F) .

USART1. USART2HIUSART3#: [ B A M{EFICTSHIRTS(E S . A I1SO781611 5 fit R = MK SPIE
etz B £ 0 # AT LAE FI DMARELE .

USART - ZRH AT

XL, s

NRZ A5 HAERS 2

DEOBRER KL RS, WA AR, T RSB RIEN,  erik4.5Mbits/s
BE [ € Ea N CIE Tl

AIRCE RS IR, SCRELERAME IR AL

LINTEAIE R Wi T 45 K168 77 DA LIN AT T A5 R BE 77, SAUSARTHRECE AL B RLINGS 2 BA3A7 1T
TR, A I10/1 147 B F 4

iy W R I I T 25 AR
IRDA SIR Zhtasfifthds, 78 1EH BT SZHR3/1647 [ RF S i [A]
B R R

* 6 6 0 o

& FRERE D CEE 1S07816-3 Frifk HLE XIS e R il
& FRERHEIM 0.5 F1 1.5 MFIEAL
A ERULIEE

A B M FIDMAR) 2 2 ph 353815, /ESRAM LR 4 th DMAZE M Ha|/ K5k 71
LAY e kA Er b s A A

LR &

\ AN E LT

& AT

L L IE D

R

\ SV S5S LA
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& HEBEIRIAT IR

DUAN SR A A 5

& iR

& EEEHR

& iR

*  RIGHNR

B 10 AR B IUSART A Wi

CTSHAE

LIN BT -4 A0

FORHHE T A7 A

HI% TE R

F S 75 A7 25

R B S 2R N 2SN

T H R

i 5%

M

B R

B ZAHEERIEE, RHEEAUTES, Dl N ER AR
W NERERAR A I (IR 2% R A 2R I S bk o 7 A )
B A E

L JBR JEE JEE 2R 2R 2R R JNE 2R 2

|
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USARTHE USART1 USART?2 USART3 UART4 UART5 UART6 UART7
A AN SCHE SCHE X X X X SR
LG AR kil SCHE SCHE X ASFE ASFF ASFF ANSEFF
% A7l (DMA) SCHE SCHE SCHF SCHF SCHF SCHF S
EZ L DR SCEF SCEF SR SR SR SR SCEF
[F2 SR SR &L A A A AN FF
HRER X X SR AR A A AN
XL (AL K K SR SR SR SR S
I'DA SCHF SCHF SCHF X X X SR
LIN SCHF SCHF SCHF EEL; &L &L R

2.16 HBATAMBIE D (SPI)

SCEE3ANSPIE O, AIENIRSEIOEH, SPISIPSHEZ TR,

SPIFL VR i S AN BL A LA/ [AE . SR AT D7 GBS o st DaT Al B s B, s A%
SEHLEE P (SCK) . % IR RELLZ ERCE T SN TAF. BT T 2R &, AHE ] — 20 A B £ A XLk

BT AR, 6 R F CRCAZ B8 (¥ T S 3815
SPHE L EZ D) -

W 34T

W TR EE AR R 2 X2k B T RS A
C IR R il e SR i
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BN L

BEEERN 5

8 AR I R 2 T AR B (B K M FeeLk/2)
WA (B K A fpeLr/2)

X Wil SMib St ST

FREFI AT S 7T DA A A A EATNSSE B M IRAERE B A 5
I Gt AR PR IR Al P A 7

Al YRR BRI, MSBTE i BULSBTE Al

AT fid A T R B RO R ObR S

SPLE AT RS R &

SCREAT SRS 1 EEFCRC

& TERIENUN, CRCEM LIEIE &G — N T K%

& TEANUT B AR 1 B 5 — AN B 3T CRC 25
W ATl R R AR DL K CRCES R R

B SCREDMATHRE M AT RIE AR R A 7= A IR R
B B REEE: SPILE136Mbps, SPI2/SPI3#:118Mbps

2.17 BATHEHEE L (1°S)

1282 —FP35] B[R] 20 B AT B2 FL@E IR, O R 8RRl 2 PR E R 12882 11 (5 SPI2FISPI3E H) AT BA T AE F = 8K
MARS, X2 AT DARC B 16607 . 24407 53206454, 75 AT B N N\ Bl Ol iE, STREE SR FESR
8kHz#96kHz, ‘& SZFFVUFP S AibndE, BLFE CAHI2ShridE, MSBFILSBXSF5#niE, LLAPCMARTE.

AR TERA, oL TARE ERM 2R N . S eAE N E R &, @4 1 1) AR 1 B & $ AL

5.

12SE: i E D) Rean T

WA (DU IR EEER)

B REE AERIE

W S ARME R RAR TS AT, SRAFHE 0 1) & SR ARSI % (BKHZ £ 96kHZ)

B ARG LU L6, 2447 5 3247

W P TE [ E A WA 1667 (L6 HHE W) B3261.(16 2453210 Hi 4 i)
W A GRAR R AR I (R A

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

W 160 A AR R AR I, TEIRIE G S — A AR

B CREI2S MG

) N S WSR3

MSB X 75 bRt (2o % 55)

LSB X} 5 bRk (45 X1 5F)

PCM Fr#E (16 A7 L7 Bk ot [7) 20 B 16 A 85ahs inidy it 0y 32 A & i)

* ¢ o
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BT RS EMSBTE S
B A R AT DMARE
W R R DU RS S AR A, b LB E N 256XFS(FS N E IR FE AR )

2.18 M£R4M L (QSPI)
ERNABRQSPIE AL, W] LAZE R3NP A7 St 28 A2 20 A .
QSP Iz il %% 1 = EHRF MU R

W 0] DUiC E Rk Single SPI/Dual SP1/Quard SPIAE 0. 7ESinglefsC T, SCREFREMISPIELE, AT DL TAETE XL
T &XTHAT

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

S HE8-bit. 16-bit. 32-bitfI K 17 il 75 2\

HHRBUKFIFO

S DMAEE(E

SCREFIFORRINT . B Se P Ik BRI h b, 50 U i e
K I# SR 4>36Mbps

FE AR XN AF AR, A e S0 B 3B BL. 2B 50 B, DummyBh Be. by
Bt LA BT AR B O ig d

2.19 ZEFFRANHEHE O (SDIO)

242807 N H 42 T (Secure Digital Input and Output), W #7SDIO#2 111, SDIOEHE: 1 AAHBAM AL B 28 1%
BEAR-R(MMC). SDIEfE . SDIOR ¥4 a3 M T #fE#E .

SDIOFHLThEeun -

B 78 (MultiMediaCard System Specification Version 4.2) , SCHFIA7(BRIN). 407 AISHT Kt B2k, H] i
R FEMMCHMYL

B 7 (SD Memory Card Specifications Version 2.0)

B ¥ (SD /O Card Specification Version 2.0) , SZHFLAL(BRIA) AN Eicdh #s X
B SDIO #i# % 7] ik 48MHz

B SDIOASCRESPLE T

2.20 5| 25 X R 4% (CAN)

T ER2BCANGZR BT, A VE2.0AF12.0B(F 3)), AR Eik1Mbps. & A] DA AR 25 LA AR IR AT AR
WML, AT LR A 6 29 FR IR A I 4 i it

TR

B SCRFCANTMY2.0AKI12.0B LB
B R R 1A 1Mbps

W SCRER A Al GBS ThAe

B KA

& 3 ANRIEMEH
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*

FAEARSCHR S SR P AT SR A L
W3R K 1% SOF I ZIF) IS [A) K

R

*

* 6 ¢ o

*

3 PIRFER) 2 NE2IK FIFO
AR e A 2

H 14k A
NPERIIES

FIFO i H 4b 275 AT e &
03 3EU SOF e %I fry st [ K

W IR A A fE AR

*
*
*

2R 1k F B AR
16 17 H HIS AT 2 N &%
RIPEBRJA 2 B0 7 R IE I 1)

m EH

*

& RS A O 1 ek bk ), TR e R R

Hh BT Rl o

2.21 i@ B 4T 822 (USB)
N32G455 R 5177 i N ik — N A S USB ) W & 4 il 4%, 1845 4 USB % 4% (12Mbit/F0) bR ifE, i ] B 4 14

BeE, HAHRMREETEE.

FEHSE SR i i i 1A)
USB 1z #5125 il 8% 32 ERFE a0 T

Rty USB2.0 43 ¥ 4% (M AR T
AECE 1 5] 8 A~ USB ifj a1
CRC(PEIA TURKRLR )L A5, I A AN I (NRZI)Z A/ fife i A1 A7 S 78
SCIRF /[ 25 i s PR G  DX AL
SCHE USB /Ml A

LA AR ik o A= ik

WM USBDP {552k B3 REEE L5K ERispH (REfEEHD .

2.22 BHABANEHEO(GPIO)

YR %801GPIO, 4k 54 (GPIOA/GPIOB/GPIOC/GPIOD/GPIOE) , #H#H164N 4 H . £4NGPIO3]
FEIFRRT DA EH PR B i . IR EOTIR)  f N GissloAar el Fhn) a8 HIAMETh g 11, 24
GPI10O 5| IR 5 0 AR 0 R R AMAIE L, B V05| It S5 ek 5| IR H 5 Bk T HA RS N ThRe i 1,
B FIGPIOH| I K At g /7

GPIO = EHe R U T -

W GPIO ¥ I ERML AT LA AT 73551 e B Rk 2 R 5

® MAEFEZT

13/95
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USB % F it 48MHz 8 B N 8 FEPLL EL #5272 AE CAPRIE B E R e T, IRl
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N LR (55 R
MANTH (555D
[EEPEIPN

VAR ket
A5 2
e H IR
HikEH IR
I/O(GPIO)

SAEANIE N S, SRIIREARIFE, % BOOTO A1 BOOTL 4 (BOOTO 1 BOOT1 N#iA
B, 1O 3 DB AC B AR g A

AR AR E AL, BHIIRERITE, 1O I DHAC B A A, RS, JTAG 51|
{8 R ANt DA W R LSRN

v JTDI & T Ehiist

v JTCK BT Rt

v JTMS BT EHiist

v' NJTRST & F LHiist

L vk B BN, 5 B0 B A A A B R BB 1/O SIR. RT LA DL A O
i 2y

PR 1 B AR BR Th e

AIER R T AT S L EAT SN B BE AT, D TR AN TR TR, g 2 B R A K
SHThRE: A BRASE I DI BEHT L 2000 S 1 (27 e B 2 A7 2 2 A2

GPIO BUEHLH], BUEHLHIFCVFARES 10 BLE . 27E i K AL BT 1 8UE (LOCK)REF?, fE Ik

LA, REASRE S e A TR B

2.23 BB FFE A (ADC)

TR Z AN 1207 4. TMSpS K RE R B IR ELEAIADC, 7 RF Frum i NN ZE 4040 N, Al 38N A A 74N P 3
fE598, HPADCIS N4 TiEIE, ADC2Z 12/ MHiEiE, ADC3ZRF15N 4@ IE, ADCAS #1341

HMRIEIE .
ADC T ZRH AR U T
W CEF1247. 1047, 840, 6 iR AIACE
& 12bit ) HEE N IR R AR 4.7TMSPS
€ 10bit 7} #HE N R FEE A 6.1IMSPS
€ 8bit 73R T R EEKRAEE S 7.3MSPS
& 6bit 73 HEE T R EEKRAEE T 8.9MSPS
W ADC PR A AR BRI SRAE b PR T I I e
& (UATPECE AHB_CLK 1E N TAER B, feminl 2 144MHz
&  HCHE PLL /ENREERHEPYE, Sl $) 80MHz, S7FF/r43 1,2,4,6,8,10,12,16,32,32,64,128,256
& TACE AHB_CLK FEJURFER BIJR, il #] 80MHz, SCH7/04 1,2,4,6,8,10,12,16,32
14 /95 B REARRHHRAT NSING TECHNOLOGIES INC.
Hudik: ERYINTT R L X g db X 5 R % 10945 B I B AR K JE

Hii%: +86-755-86309900 15 H: +86-755-86169100
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& CPEFEER R T AT Th AR, SR A ZAC E AR IMHzZ
SCREE I #Rfil ik ADC KA

BRI AE IR TR NEEA A ORI R ARG 1A R e 7= A i
FRLYCRI T S 4 A5 5

MIEIE 0 FEIE N 1) H ShHHi =t

SCHFE R HE

Ay A RS — S5 2 X 5

SR ) B T DA 18 1 3 1) 2 A2

TR U 45 R N A 452 A R 3 T3

[ W7 A =

WE A, ADCL fil ADC2 414, ADC3 1 ADC4 44
ADC fEHEIR: 1.8V F 3.6V

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

ADC "I LA DMA #4E, FUNLEE SR A DMA 155K 4

BAUE T 1ThRE, ATCAARHE RS AL — B 2 B A e o (I8, A AL 15 5 Rt T A
A, g7 A

2.24 B IER B2 (DAC)

SCRRAN BB 435 (DAC), DACHE12A B0y 4N« F At 0 Bt B 4 25 - DACHIERAT 21 H JE
FEAEIE AR PR ey, 2 DACH LRI AW . DACH LLIEL 5] fiif A\ 225 H IS Vrer+ AER
(ST LS S A S

AN 4 SRR N iR g -

P~ DAC #e#udh: A —/Miai@iE
A E ¥ 8 ArEk 12 7 fi

12 s Rl TC 1 A A B 57
[F] 5 5 D e

7R I e

G =y <P

X DAC 38 T B[R] D 4

AN IEIE AL AT 6 DMA TiRe

BN A AT 2

i N 2% ik VREF+

2.25 BHIF K (OPAMP)

Wk e 2 4NN IS SFBORES , B AMBIOR. WEBERBERT AT g2 UK 8 (PGA) 252 Fh TARRL s (BGRH
A A EBTBOR AN AR I o

FEINREW R -

SCHFPLEN S N
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W A DA R ST R 32 JONT A g A 1 238 T
L IR ESARE PN =R

B OPAMP TAERFAT DARC & i
& MR (SN ED
& PGA B, TIgmfEIgatiscy 2X. 4X. 8X. 16X. 32X;
L RS
W N ADC JEIE FH T HECK S i E S E .
2.26 B LLEAR (COMP)

ERmEZ TS, TTUURE s (LEBES T s L 51 21/0 1D, WRTBLAE R ssd &, 72
M6 7T LLS 5K F 52 i 38 I PWME H G A5 T R 3T e a4 i«

P as 3 ZEThRE LR«

LI &5 Kb 7N e 58

W PR A A RTIE A 3 S AN R
& IR 1/0

& DAC HiEfH

¢ WEAEEERA GEE 2 ARERTF B E VREFL. VREF2, AT 7 NHEEESILED , mf&E+
Voba BE1T 64 2235517

W AR, ATRCEONTCIRN . (RIRH . IR, iR
W LREER AT DA 2 /O B E MmN, Tl

& fliSREM
€& OCREF CLR FHff (HTZRE RS
& REFHEM

ECRLES SRR BB, ELHE A DL R A D gk

COMP1/COMP2, COMP3/COMP4 and COMP5/COMP6 nJ DAZH i T I b4

SCREH BRI EL A Al T DA A Re vl Fa Bk #% Timerl_OC5. Timer8_OC5 fEiH a4 A
FEAN AR AT DU TR RE ), SRR AN SLEEP AR M

2.27 BEAERER(TS)

L R 2 2 —ANB R R AR A [ P, 6 4 FEL P 1.8V <V 3.6V2 1] 0L 7 Pl st
SIADCL_INLSMIH IS [, AT IR 52 i e e A M

2.28 IR LERKTHE BT (CRC)

M CRC32MCRC16IHE, I LA S (CRC) V5 HL 0 R MR [F 7€ (194 i 2 IS BIE — CRCIF R 3L
FERZ ML, 3T CRCIBOARBE T 46 iE Bt A sliAr i 1) — Bk . FEEN/IEC 60335-1hRHERIVEREI N,
B T — R N A A i SRR I T B CRCUF ST R DUR TS b it S 2844, IF SR BE AN
A BOZER AN 7 AR R A4 T B

CRCHIF E4FEMN T
B CRC16: (FFZ izl X1+ X15+X2+X0
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CRC32: FHFZ Il X32 + X% + X2 + X2 + X164+ X12 + X1 + X104+ X8+ X7+ X5+ X4+ X2+ X +1
CRC16 i15 S a: 14~ AHB % & #A(HCLK)

CRC32 {15 mfa]: 1/~ AHB i 4 & #A(HCLK)

TEHITCARTH AR E R &

B S DMA R

2.29 BEEREHINE 5] 2(SAC)

PR SR AR AT I 51 5, SRR 22 [ PR AT I%k L2 [ 5 A0 R i SRVE R R B R Sk Ik, AR T 4l A
SR 5 REARR IR 42 i I A e S

WA SR AR

M SCFF DES SR
€ 7 FF DES 1 3DES g #ia 5
& TDES 3 #F 2KEY 1 3KEY #3{
€ 7 FF CBC 1 ECB #z{

B R AES SRR
& S 128bit/192bit/ 256bit #E K
€ ¥ CBC. ECB. CTR &l

B R SHA R
& ¥ SHAL/SHA224/SHA256

W R MD5 fil B

B CERRRRE S SML. SM4.  SM7 BTk DL K SM3 24 B

2.30 ME—i& & 755 (UID)

N32G455 Z 41| 7= it P B AN AS [ B I E— & 25 7 41 5, 43 3 9 9647 [JUID(Unique device ID) 11284 1
UCID(Unique Customer ID), XA 741547 AL INAFA7fi as (N R R E T, EATTES G BAEH
J GRS, HARUEXTN32G455 R ST & — AN il 2R FEAT A Dl #R& e — 1, P SR AR PP BN 138 4 AT
PLE I CPUBITAG/SWDEE [ HEHL, ASal #4554 .

UID 961, 38 HIRMON R HI 5 s N B, e S INAERT, R b — bRl 58 SE M4 5, |
— AR AR N A il 35 Y IR 22 ek
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20 (29|39 | 41| 41|55 |67 PAS o | FT | Yes | PA8 TIM1_CH1 -
MCO
USARTL TX
21 (30| 40| 42| 42|56 |68 PA9 o | FT | Yes | PA9 L Gt 12C4_SCL
USART1 RX
22 (31| 41|43 43|57 |69 PAI0 U0 | FT | ves | Pat0 | “RiSTER 12C4_SDA
USARTL CTS
USBDM
23 (32| - | 44| 44|58 |70 PAILL o | ET | Yes | PAl1 CAN1 RX COMP5_OUT
TIM1_CH4
COMPI_OUT
USART1 RTS
USBDP
24 33| - |45 45|59 | 71 PA12 o | ET | Yes | PA12 CAN1_TX COMP6_OUT
TIM1_ETR
COMP2_OUT
JTMS- PA13
25 (34| 42 | 46 | 46 | 60 | 72 PA13 vo | FT | ves | JIMS ; UARTA TX
I I O N I B Not Connect
26 [35| - |47 |47 |61 |74 VSS 2 s | - | - | vss2 ; -
27 (36| - |48 48|62 |75 VDD 2 s | -] -] vbp2 ; -
JTCK- PAl4
28 | 37| 43|49 | 49 |63 | 76 PAL4 vo | FT | ves | 1= ; UARTA RX
TIM2_CHL_ETR
PAL5
29| 38 | 44 |50 | 50| 64 | 77 PA15 o | FT | Yes | JTDI Slgé%—'\v'\fss SPI1_NSS
& USART2_CTS
TIM8_CHIN
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Eop

QFN36

LQFP48

QFN48

LQFP64

QFN64

LQFP80

LQFP100

R AR

RO

1/0 &H®

Fail-
safe®

XHF

£ )
(AL

WL ThREC

LN

HEX

PC10

TTa

Yes

PC10

UART4_TX
SDIO_DAT?2

USART3_TX
SPI3_SCK
12S3_CK
QSPI_NSS
COMP3_OUT

52

52

66

79

PC11

1/0

TTa

Yes

PC11

UART4_RX
SDIO_DAT3

USART3_RX
SPI3_MISO
QSPI_SCK

COMP4_OUT

45

53

53

67

80

PC12

1/0

TC

Yes

PC12

UART5_TX
SDIO_CLK

USART3_CK
SPI3_MOSI
12S3_SD
QSPI_I100
TIM8_CH2N

68

81

PDO

1/0

FT

Yes

PDO™

CANI_RX
UART4_TX
QSPI_IO1

69

82

PD1

1/0

FT

Yes

PD1™M

CANL_TX
UART4_RX
QSPI_102

46

54

54

70

83

PD2

1/0

TC

Yes

PD2

TIM3_ETR
UART5_RX
SDIO_CMD

SPI3_NSS
12S3_WS
QSPI_IO3

TIM8_CH3N

84

PD3

110

FT

Yes

PD3

USART2_CTS

85

PD4

110

TC

Yes

PD4

USART2_RTS

86

PD5

110

TC

Yes

PD5

USART2_TX

87

PD6

110

TC

Yes

PD6

USART2_RX

88

PD7

110

TC

Yes

PD7

USART2_CK

30

39

55

55

71

89

PB3

1/0

FT

Yes

JTDO

SPI3_SCK
12S3_CK

PB3
TRACESWO
TIM2_CH2
SPI1_SCK
USART2_RTS
TIM8_BKIN

31

40

56

56

72

90

PB4

1/0

FT

Yes

NJTRST

SPI3_MISO

PB4
TIM3_CH1
SPI1_MISO

USART2_TX
TIM8 ETR

32

41

57

57

73

91

PB5

1/0

FT

Yes

PB5

12C1_SMBA
SPI3_MOSI
12S3_SD

TIM3_CH2
SPI1_MOSI

CAN2_RX
USART2_RX
TIM1_BKIN

33

42

58

58

74

92

PB6

110

TTa

Yes

PB6

12C1_SCL
TIM4_CH1

USART1_TX
CAN2_TX
COMP5_OUT
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E g S TR A TIRR®
|F|e|2|2|8|S| ®wwew | B |8 |aro
ZIE|Z/E|EE|] K| o |x#| EED | mu HEX
o|d|o|Td|ol |9 =
12C1_SDA USART1_RX
34 | 43 59 | 59 | 75 | 93 PB7 I/0 | TTa | Yes PB7 TIMA CH2 COMP6. OUT
35 | 44 60 | 60 | 76 | 94 BOOTO [ - BOOTO
TIM4_CH3 12C1_SCL
45 | 47 | 61|61 (77|95 PB8 I/0 | TTa | Yes PB8 SDIO_DAT4 CAN1_RX
COMP1_OUT UART5_TX
TIM4_CH4 12C1_SDA
46 62 |62 | 78 | 96 PB9 I/0 | TTa | Yes PB9 SDIO_DATS CAN1_TX
COMP2_OUT UART5_RX
97 PEO 1/0 | FT | Yes PEO TIM4_ETR -
98 PE1 1/0 | FT | Yes PE1
36 | 47| - |63 (63|79 |99 VSS_3 s | - VSS_3
48 | 48 | 64 | 64 | 80 | 100 VDD _3 S - VDD _3

= —@’?j\/\, o= ﬁﬁ/\l_ﬂi S= @%‘; Hiz = /;—7,@0
FT: Z&5V; TTa: Z#H3.3V, ZHFFEMSIAE: TC: ##3.3V 110,
FLETYFE TE 0 S5 P T e

PC13, PC14 APCLS 5/ Bl id ST FFH 1T L, TS JRTFHRN BEGEIR I BRI I (3mAY o BIUEX =15 ITE X%y
H GBI L FIR#Y: (E Hyd T R GE L EARMHz 20 T, R0 51 5 4930pF . =15/ Bljaj i 4 i &t 1 I 1S GE#E
I73mA.,

5. LT P A MK — K AT T TR s 2 IR A7, 3825 5 B IS 1 5 0 X A I B L3 77
B LTI RGN o Ko TATEHIZLAO [THG R 145 ANG2GASXX ] 1 54 T L 75 11X B ABKP
TR S,

6. AT IYREREE A B FIEMG 51 BRI HE T S ) o B i 5 EN32GASK P B A
LRI # H Rt B .

7. LQFPA8/64 ] FE 1 5] Bilb A1 5] il 7L i/ K 1 Je 2 A B & 0SC_INFAIOSC_OUT Zh55 0. A i ELE F i & X 3 1~ 5] Ly
PDOAPDLL)GE, 4/HHPDOFPDLAL, X715/ A GE/ E 0 L) 5. (HX/FLQFP80/100£74, H17PDOFAPDL %/
BHITHEE T, RIUE R LB BT BMR R E . Z 19015 B 15 ZEN32GASKX ] 1 2% FHHI R T 5AI0 &
TR i B 7

8.  Fail-safes524.50/7 /& H HIFIANT, FNO_LIIFIA B T T AF A 8 - FIEAN ST M- FEOIE FH— & /%,
FEHFEH TR o
9. XWAIHIADCEHE Ky R, 3 F AR i R 4. TMSPS(12Bit)

10. X/ HINDC I E Hy fEIE I E, 3147 R R 54, TMSPS(12Bit) .

T FEHG TS FR bR B HIADCL2_INX, X 1G] EZADCL_INXZZADC2_INX. #/47: ADC12_IN9 X1~ 51 i
A LU & YADCL_INS, 4 i LU & #7ADC2_IN9.

[T, G S R HIADC34 INX, FEmnaX N i) L{AZADC3_INx Z6ADCA_INX.

ZEHHT G HPAO XA IR EEF HITIM2_CHL_ETR , o i AAL & iZ 155 HTIM2_CHLEZTIM2_ETR. /a/2Z, PALSX/ /KT
BT DGR 5 FTIM2_CHL_ETR, A G H/GFHIE X .

FHFT #7551, 75 ZHIHO B [E5 7 [ 1 2D 73,6V .
11.  VDDAIVSSA 5/ I T iF/E 55

Eal A
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4 BSKHE

4.1 MR %

A B, A R (G LA Vs
4.1.1 B/hHBRRKEBE

BrRARREE T, R AR e FIE I X 100% 7 dh AE PR B IR FE TA=25 T N HAT I, T e /NN KBRS 2
BN ISR L A ol P L AT IS A A S A T 45 B fRAIE

FERFAN RS T MEM A B OB 23 5 VAl B B B T2 AR 2 S, A fEE 2k BT
MR FEZRE VP AR L, S N AR IR AR, B P- AN R = A5 AR HE A5 (P 1543Y)
(SR

4.1.2 HAVEE

BRAERE BT, SRR T TA=25TRIVop=3.3V. KRR, U T-F 15 5
4.1.3 HL A 25

BRAERE R, ST R R, SUR TR S S

4.1.4 FIEREBEE

D& 5| IS H B T 4-1,
B 4-1 SN s AF

—IX MCU

30pF —

4.1.5 5| BHiE N\ B E
B _E R\ R B 77 R T 42
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4.1.6 TR

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

VE: T4 TuF 28 B EIN bos -
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I BAT VBAT

U

loo Voo

VDDA

l

f%

1

4.2 X BRHE H

INFESHAE L RO BAT i Rk <A n i KBUE (A FIR (R 4-1. K 4-2. R A3)Pan hiAIMHE, ATRES REEK
AMEHBARIR o 3K B 2 45 Y BE RS2 B R 3RT, JF A ERAE IR AT TR 8 O D REVEBR AR TE 1R . SO AR

TE B KAB 261 2 520m a3 44 1 ] Sk
£ 4-1 BERE
e iR B/ME BRE =R VA
Vop- Vss A1 3 A4k F A (B B Vopa Rl Vop) @ -0.3 4.0
Vin FESVA B G E A RS Vss-0.3 55 \Y;
EHE 5 R E® Vss-0.3 Vpp + 0.3
| AVopx | AR 5| I 8] o s 22 - 50 iy
| Vssx- Vss| AR G| 2 (8] s 22 50
VEsp(HBM) ESD& L H s (AR ) Wo4.3.117%%
1. FrABIHEIE(Vob, Vooa)FIH(Vss, Vssa) 5| AR 2B B AMB R VTR N I R % L.
2. ViNARGBRHEKE, BERRESER 4-2,
3. HSVEZIIHHANSSV, Voo ek T2.25V.
# 4-2 By
H5 R BAEO ;MDA
lvob 23 Voo/Vopa B ZR 1 5 FEL I (L 87 FEL ) O@) 100
lvss 23 VssHLZR 15 L R (T H L) (D) 100
| AT RN OFNFE i 5| I L 14 H 7 FL AL 12 mA
° (EREVORI 31 L [0tk 37 12
NRST 5| JAI I H -5/0
lingping @) " :
FoAth 51 B R +/-5

1. FrARIEIE(Vop, Vooa)FIHL(Vss, Vssa)5| BTG4 &R SME RV B NIt RS L.
2. HViNeVool, B—ANIEFENBR; MViN<Vssi, B—NMRPTENER. ey AN HHKE, BERHES%EE
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4-1,
3. RIFEANERES TS MEREGE. WE54.3.2175
4, RAERKHERE, Voo KK LR N0.1Vop.
£ 4-3 BEFHE
#5 R g HAhr
Tste it AE I FE G -40 ~ +125 oC
T KGR 125 °C

4.3 THE&M:
4.3.1 BHITERM

X 4-4 RTINS

i S %M w/ME BXE BpL
freLk A 5 AHBIS Bl 451 % - 0 144
fecLka N HAPB LI 44 %< - 0 36 MHz
fecLkz N EBAPB2IR £ 47 % - 0 72
Vb FrdE TAER & - 1.8 3.6 Y,
Vbba AR 7 TAE R W25 VoA [H 1.8 3.6 \V
VEBar H o TR - 1.8 36 Vv
TA R (R RS T) SRR IRAT -40 105 °C
T g iR B Ja BRART -40 125 °C

1. E U FAH R F R Voo M Vopa it A, 7E_EFURIIE F AR EHIIE], Voo MIVopa (Al £ fCVFA300mV (#1251 .

4.3.2 b E A B TAE A
THRPL ISR KIS 4-45] B PR RE T IR
F 4-5 AN TIERG

BE BN Y BME | BOAHE B
t Voo I FH % L U5 HL R M OFF FIF Voo 20 - "
veD Voo | % 195 1B A\V oo P4 21 5110 80 o a

4.3.3 AR B AR R R AR AR A
FRBEA N SHOHARFR 445 IR FAIVoo ke f IR FI0RAR 1.
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R 4-6 WHIREALAN AR I R

=2\ 1=IN L3
ines ¥ M e AU & R
PRS[2:0]=000 (_E7+#%) 2.09 2.18 2.27 \Y
PRS[2:0]=000 (" F&¥f) 2 2.08 2.16 \Y
PRS[2:0]=001 (_LTH%) 2.19 2.28 2.37 \Y
PRS[2:0]=001 (N F&¥) 2.09 2.18 2.27 \Y
PRS[2:0]=010 (_EF+¥%) 2.28 2.38 2.48 \Y
PRS[2:0]=010 (N F4¥) 2.19 2.28 2.37 \Y
AR s | PRS[2:0]=011 (LFHH) 2.38 2.48 2.58 v
5 H T i PRS[2:0]=011 (FF&#Y) 2.28 2.38 2.48 \Y
(PWR_CTRL{MSB PRS[2:0]=100 (L T+#Y) 2.47 2.58 2.69 \Y
~0) PRS[2:0]=100 (F F#¥%) 2.37 2.48 2.59 v
PRS[2:0]=101 (_EFHi) 2.57 2.68 2.79 i
PRS[2:0]=101 (N F&¥) 2.47 2.58 2.69 \Y
PRS[2:0]=110 (_L71Y) 2.66 2.78 2.9 \Y
PRS[2:0]=110 ("N F#¥H) 2.56 2.68 2.8 \Y
PRS[2:0]=111 (_EFHi) 2.76 2.88 3 \Y
Vous PRS[2:0]=111 (T F£¥E) 2.66 2.78 2.9 \Y
PRS[2:0]=000 (_E7Hi) 1.7 1.78 1.85 Vv
PRS[2:0]=000 ('~ F4&Y) 1.61 1.68 1.75 \Y
PRS[2:0]=001 (_L71%) 1.8 1.88 1.96 \Y
PRS[2:0]=001 (N F#¥H) 1.7 1.78 1.85 \Y
PRS[2:0]=010 (_E7Hi) 1.9 1.98 2.06 \
PRS[2:0]=010 (T~ &) 18 1.88 1.96 Vv
T G 1 L 5 PRS[2:0]=011 (_F+#%) 2 2.08 2.16 \Y
7 H ST ik PRS[2:0]=011 (FF&#Y) 1.9 1.98 2.06 \Y
(PWR_CTRL{/MSB PRS[2:0]=100 (_E.7+#%) 3.15 3.28 3.41 \Y
N1) PRS[2:0]=100 (F F#¥%) 3.05 3.18 3.31 Vi
PRS[2:0]=101 (_E7Hi) 3.24 3.38 3.52 \
PRS[2:0]=101 ('FF##Y) 3.15 3.28 3.41 i
PRS[2:0]=110 (_E7Hi) 3.34 3.48 3.62 i
PRS[2:0]=110 ("N F#¥H) 3.24 3.38 3.52 \Y
PRS[2:0]=111 (LT 3.44 3.58 3.72 \Y
PRS[2:0]=111 ("N F&#Y) 3.34 3.48 3.62 \Y
Vevonyst® | PVDIRH - - 100 - mv
Vror VDD _EH/ N HEELL - - 1.64/1.62 \V
R
Trstrempo® | EALRFL 1] - - 0.8 4 ms
1. BHEHRE, AEAEFFIE.
434 HERSLHE
RIS EUR KRR 4-451 L FREIEFE F AV oot i fUR R AR
R 47 HENSREE
el S| A B/ME HARUE BAME LA
VREFINT NEZSRHE -40°C< Ta< +105°C 1.164 1.20 1.236 \Y
1. SRR (R 3 ) 2 IR E AR 2.
2. HBMRIE, AEAFE R,
37/95 ERBARBAHRAT NSING TECHNOLOGIES INC.
Mol : PRYITIT R 1R 697G X SR PR 1095 [ ReH AR K JE
H1i%: +86-755-86309900 fE . +86-755-86169100

R4k https://www.nsingtech.com Hi§4: 518057



~\

W EIREAR

www.nsingtech.com

4.3.5 ft e B AR

HITLHAE R Z M S B R M LEE IR, RUSHMF RO TIERE. RERE. V05 MM fE. &
PRI E . AR VORI B AR . B EAEf s AL B A ST AR 45

FEL SRR IR, L 4-4.
A R T ST T B R FE DI R, B AT — R TR AR
4.3.5.1 B KHIRHEFE

W 20T R

B A OLI A TR, FREE S — s Hr b
B AN TSRS, BRARREHI B .

W DA A IR Il B ) 3 8 2 B 8 18 AT B SR PR (0~32MHZ I OS5 A5 A 1, 32~64MHz I 1445
5 11, 64~96 MHzINf 24545 & 3, 96~128MHzIN Jy3/N 2545 FE 41, 128~144MHzINt 942545 5 1) .

BRI S (s XASHOLE B E N P ALS & I T )

B CYIF RSN fecka = frowk/d, freike = frok/2.

B Vpp=3.63V, HEGREET105°C.

F ABIFEK 4-9rh 4 IS, RRIER 4-450H BT E T AVoofit i i N AT H .
F 4-8 BITHER TIRRHRRMEAE, Bim BN A INE BT

Voo Vss(TG %) -

HAUEO
Zhine) ] %1 freLk TA= 105°C LN A
ST £, M i
2 > z
s g | ST 36MHz i .
| iR PR 144MHz 15.8
o B 72MHz 9.7
KM AN vt =

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

o BAEO \
e M - iz freLk Ta=105°C Bhr
SR £, My 2=
20 > 4 .
, MR T o | SREPTAAPEL 36MHz 10 -
S :F PO 144MHz 9.2
vt . 72MHz 6.6
XeFAFTH A N o8

L MEGAVHEEL, REAE TR,

2. Hfuck>8MHzH} A FAPLL.

4.3.5.2 LRI BIRIEFE

MCU4L T ik A+ T -

A MIOS AL FA AR, FFERR— AN EA P E—VopEiVss(TC f1#K).
B TSN F OCHPRES, BRAERRIEL T .

W AR AR U7 ] I [ 8 8 3 B e 12 AT (1 B RAIER (0~32MHzIN 046455 J 11, 32~64MHzIN 914~ 4%
R, 64~96 MHzI A2/ 545 1], 96~128MHzi A3 5A5 E 1, 128~144MHzI A4 E1E FH 1) o
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B OREERE AVt R SRS TR 4-4.
B RO (R EASHDLAHE R E RS ii R E). MBI fecika=

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

R 4-10 BATBGUT R I RE,  HaR AL EAREE I\ P #FlashAiig

HRIEW
= E 0 %14 freLk fERERT A S XEPA  |BAL
e S
144MHz 30.3 14.2
AN RIS 4 ®) 72MHz 17 8.1 mA
oo BATHLUT 4 36MHz 9.3 5.3
A= v g e 1 S .
REFBL BATTF RN ERC IR H2(HSI), {6 17228&"#22 2‘205 17227 A
AHB T2 45 LA A% 36MHzZ 5.8 39

1. BAYERAETA=25°C. Voo=3.3VIHR1E 3],

2. FRMELRLES 2 M ADCEIE INASM 10.8mA R TH . FEN IR, XE R R AT /3 ADC(% BADC_CTRL2 #F
reiile]\UivAlinprie=s::yl iR

3. HMNEEAETASMHZ, Hfuck>8MHziY JE FIPLL.
R 4-11 ERIRBGET BISLE YR VAR

HAUEO

R’ S xAF freLk fEREETE KAPFTE |

AR AR

144MHz 25.3 8
AN RIS A ®) 72MHz 13.9 5.3 mA

lop MEE AR 3 Pt 36MHz 8 3.6
RLHLL AT F R N HRC YR 52(HSY), 17228,\';"":: ig:; gé -

AHB T2 4 LR AR AR 36MHz 72 22

1. BAYERTETA=25°C. Voo=3.3VI R 15 5],

2. B FADCESE AN 0. 8MA LN AE. ERFAMEEH, X Hiit A £ 0T 5 ADC(B EADC_CTRL2 #F
1745 IONAL) Iy 4 2 K8

3. HMERET AP N8MHZ, Mfuck>8MHzIN B FIPLL.

4.3.5.3 R IIFEE A B RHFE
MCULLTF T 5126 1F
B A MIOE] AR AL T AL, FHIEE R — NS H T E——VopEVss(TL73R).
B A RAMEEAL T ORHAPIRAS, BRI U o
39/95 H RE AR AR AT NSING TECHNOLOGIES INC.
Hihb: PRYITE G 1L X BT Ab X E IR %1095 8 RE AR K E
Hii%: +86-755-86309900 15 H: +86-755-86169100

R4k https://www.nsingtech.com Hi§4: 518057



Ay,
W EIREAR

www.nsingtech.com

R 4-12 EHARHUBET B8 B B R s 76

o HAEFEO HAhr
s 28 Gl Ta=25°C Ta=105°C
) A e S i e W (i I K v AR
RCHIR % 28 A i il 41 3 28 A T G IR A5 300 1200
STOPO #a T (A LE T TH)
EEIVAEEM TR 28 A TAR SO FER, A RN
HFRCHR % 88 A i i 31 3 2 Ab TG FtR 150 800
(A MSLE 1)
" SMECER T, RTCIZAT, R-
| Eﬁ%&fw SRAM{EEE, FTATVORAHE, M 10 100
ep PR I T R AS
iGN HRCHR % 28 MM B | 1A F 3 40 pA
TRk
STANDBY # R P ERCIR G A A0 T FFJERAS, Misr 29 40
R AR VAT R IRAE '
i} I T8 P HERCHR 7 2% AN B T T Ak T
KHPRFS, KBRS HARTC Tk 2.7 35
PR
B X3
Ipo_veaT (VBAT) K R IR % S MIRTCAL T I RS 2 15
Bt HL
1. HEAHHEE, AEAFHINER.
4.3.6 AMNERITBHYR R P

4.3.6.1 AMEREERETBRYR (HSE)
FRAG H RS BRA R AN S BN BRI S, AR AL R AR 440054
R 4-13 FESNHH P BB REE (BypasstER)

5 i %M B/ME HRE BXE LR VA
THsE_ext FA P A B AT R O 4 8 32 MHz
Ve OSC_IN%i A\ 5 il vy B ~F 1 0.8Vop Vb
VhiseL OSC_INFii N 51 IMI% HF HL I i Vss 0.3Voo v
tw(HsE) OSC_IN =1 BAK By [ O 16

ns
:f::zz OSC_IN |7} F ettt ) 20
Cin(HsE) OSC_IN#AE LD - 5 pF
DuCysey | fiZstk - 45 55 %
I OSC_IN%¥it NI BLIAL Vss<Vin<Vop # HA

1.

BB HE, ARZEAE P Pl
4.3.6.2 AMEARERT B0IR (LSE)
T b H IR M B MR A B — AT [ SNSRI A5, PRI P AL o F R S B 26 4411 51

401795
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F 4-14 [RESNGH P iS04 (By passBER)

s 2 %1 B/ME HRE BAE E:N iV
fise ext JFH P AR ) 0 32.768 1000 KHz
VLSEH OSC32_IN5§IA§IH£”% EE%Z EEJ:E O-7VDD - VDD V
ViseL OSC32_IN%i N\ B IS L~ HL - Vss - 200 mv
tw(LsE) OSC32_IN & B iR 8] 450 s
tseytiLse) OSC32_IN_F-Fh i F s )@ - - 50
DUCY( sg) = - 30 - 70 %
I OSC32_IN¥i N\ HLifL Vss<VIn<Vop - - # pA

1L WEHRE, AR .
B 4-5 AhEREEEER SR KA A

V
HSEH oo
Vhsee  10% _ ./ R ——

trrse) tinse) tw(rse) tw(Hse)

Thse

I
fuse_et | OSC_IN
external clock source -

B 4-6 AMERARTER SR KBTI B

Visen  90%
Visee 10% /

trLse) tise) twiLsg) twiLsg)

Tise

I

fiseext | 0OSC32_IN

external clock source

JUuL

A —AN iR M B R AR AR B R SR I

e IR I Bk (HSE) FT LA F — 1> 4~32MHZ ) fit (/B e VIR 265 K JR R 1R 357 7 A2 o AR v iy Y 435 L 2
ST R AP A A SR AN TR, ISR SRV RIS IR o RN, IR AR AN D B A 20
SR BRI EET IR A A 1L, DA N SR SRR B (RS E I TR . AR B AR ZR TR S B (B
Beo REPREAE), TECRHAHRIAIAL TR . (X HL B A R TR A AR A T8 R B TR R R)

41/95 H EHEARBAER AR NSING TECHNOLOGIES INC.
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Hii%: +86-755-86309900 15 H: +86-755-86169100
4k https:/iwww.nsingtech.com HR%i: 518057



Ay,
"!' EIRIA www.nsingtech.com
%R 4-15 HSE 4~32MHziR %2845 0@

5 B EYis B/ME | BRME | BXE Bhr
fosc N Pk 7 2R AR - 4 8 32 MHz
RF St L BE - - 160 - kQ

Vpp=3.3V, Vin=V
] —— VooBaY. VeV 13 mA
gm PRZ 25 5 3 a3 10 mA/V
tsu(Hse)® JABNET ] (8M ) Vopse e 2 I 3 ms

L AR BETR PSS /M R B T 24t
2. WBHHRIE, ek,

3. tsumserE i BN IE], M REHSETT 4RI &, H 213 2158 E FIBMHZYR X BUS 18] XM EUE AL — MARAER] S R 1
Pt LIRATE], e RE DR A IE B A R T AR EUR

B 4-7 {5 H8MHz &k {4 i S8 74 7 A

Resonator with
integrated capacitor
L1

,___I_C____I lOSC_IN fuse
! 1IN [

Re Gain
control

>
| Resonstor S

o | osc_out

RE><T

1 Rexr8UfE G HOHRPE D
A58 P — A i B A 8 7 2 IR TR SR e o

I A B (LSE) mI LA FH —1N32.768KHz 1) it A /P ' i R 23 A i IR Y% 7 72 A2 o AT R TS HE S B 2
T T RAZ TN T e, B A R A R A R . TEN T, PR 2 AN AR R A
SR REHL SR R 2 O 5B, DA/ HE 2 AT R B AR E I 18] o A 0 AR TS IR S VRGN S B (DR . &
B, ORES), EEWARMIEF R, (X RIERNM S A IRAS & BA 1E 5 U 1 e R R)
JEE: X TCURCL, BN EH ENEEEN 258, H A BRI B 17y . A CuAIC LA
HEZH . b ) 8 55 LAC L FIC L I B 172 545 H1 57 6 L 25 1T 22K o
G FHEACLA T (i1 %: CL=Cu %Cr2/ (Cuu+ Clo) + Csiray, HH'Cstray 42 5/ JI1T H 25 AP CB $R 2P CB #HHY
7,
Flan: aniREEE T AN A CL=6pF iR %S I H. Coray=2pF, N|CL1=C,=8pF.

# 4-16 LSESR T 54 (fLse=32.768kHz)®

e B4 %1 R/ME MM BRAME LI0A
Re G - - 5 - MQ
gm PR35 4 15 3 - 5 - - HA/V
tsuse)® Ja BN [A] Ve Fa i i - 2 - s

1 W8 RIE, AR .

2. tsuwse) R E BT IE], MWK RELSEF IR, B 215215858 032,768 KHz R 37 X BEI 18] . IXANEUE /& 7E — A FRAERT
REIRAS ISR, T AT A D] A 3 T A AS [F) T AR K

EHREARBAERAR NSING TECHNOLOGIES INC.

Hihb: PRYITE G 1L X BT Ab X E IR %1095 8 RE AR K E
Hii%: +86-755-86309900 15 H: +86-755-86169100
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B 4-8 f§iH32.768kHz R R R BB RO @

MCU
Low-power
Control Amp
Re
VWA
IN | s ouT
L L
{0t
1 Xtal
Cu I I Cio

1. ESHLSEREEAITER.
2. CNRESARTAER EME, SR TAER, FAE IR ERR

4.3.7 PRI Bh IR
T I S O TR SR A i R A A R 4-4R0 AP B A5 5
4.3.7.1 FIEANFB(HSI)RCHR % 2%

R 4-17 HSIRGEIGIEO@

s 28 s BAME | RAEME | BAE | B
fisi i VDD=3.3V, Ta=25°C, Kifija | 7.92® 8 808® | MHz
DuCy msi, | =L - 45 - 55 %
ACCHsi | HSHRH % i0iRiE® VDS e 25 : 25 %
tsugHsty HSIHR % 2% 3 Bl [a] - j _ 5 s
lop(Hs HSIR & 45 DUk - - 40 i A

=

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

2. HBIHRE, AEA PR,

3. APRHERSEE, ROFEISBRN . SR BRI (i 230 B £1+1.5%.

4. BUEARERIRIEHATRIOH, Bk ARSI, AR AT
4.3.7.2 fRE A E(LSI)RCIR G 2%

F 4-18 LSIHRG 24O

’e M E din B/ME BAEME | BR[| B
25°C ¥, VDD =3.3V 38 40 42 KHz
fLSI® i A VDD =1.8V ~3.6V,
Ta = -40~105°C 30 40 60 KHz
tsusy @ | LSHIRY: 2% g shin i) - - 40 80 us
Ioosy @ | LSIHR Y2 Dh4E - - 0.1 - uA

1. Vop=3.3V, Ta=-40~105°C, FRIEH:TIVLE.
2. WEIHRIE, REA R,

4.3.8 MARTHFEAR 3 M R FH B 6]

R A-1951H MR I [A]EAE— N8MHZHTHSI RCHRz; as B M B Bl S 30 o MR i {5 (O B BRI 4 = i
AR T E -

43/95 H EHEARBAER AR NSING TECHNOLOGIES INC.
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o™
"!: EIRIA www.nsingtech.com
B STOPO. STOP2:{STANDBY#iz: I #iJFERCHRY 4%
B SLEEPHEF: W42 gk N SLEEPAE 2N BT {8 F f i i
FITA B 1] 2 A5 P A SEER FE ANE f F R AR B 3 4-40 S5 A 215 31
R 4-19 (KThFEB M BRI )

5 BH HAE HAhr
tWUSLEEP(l) MSLEEP i 480 ns
M STOPOM: FE (i i #5 ib T2 T4 50) 20
twusrors” S TOPOWEIE (1 Fi 35 A (I FERAY) 22
twustops™ MSTOP2Hfif 40 us
twustoey'” MSTANDBY it 100

1. OCRRRESF 1A B 0 AR SO TF A 2 P P R B — R 4
4.3.9 PLLF#%E
% 4-2000 I S HURAE ISR AL R &3 4-40 SRR 3

# 4-20 PLLAR
HfE o
5 BH BAME | AuE | BEo | U
forl PLL# A 5@ 4 8.0 32 MHz
- PLLA I B o525 b 40 - 60 %
foue_our | PLLAZ AT H A £ 32 - 144 MHz
tock PLL Ready 187R15 5%t [A] - - 150 s
Jitter Rms cycle-to-cycle jitter @144MHz - 5 - ps
Ipll Operating Current of PLL @144MHz VVCO frequency. - 700 - pA

L MZREVHERH, AR AR
2. TRELERAEHEGIOEREG A TTHREPLU R SRR A oL _ourdth T S0 VT FEPY .
4.3.10 FLASHZ-fig 234 P
BRAEREII, TR S HOZETA = -40~105°CT3 21
F 421 WEHFHBST

75 e %4 B/MEO | BBMEO BARME ;MDA
tprog 32457 ) G AT 1] Ta =-40~105°C - 112 295 us
— ‘ 200
terase TEKFEIERI N | Ta=-40~105°C . 2 ms
100®
twe By PR BRI [A] Ta=-40~105°C; - - 100 ms
MR, fuok=144MHz, 314
5 E W, Vop=3.3V - - 3.62 mA
SR, fuck=144MHz,
oo e L Vop=3.3V - - 6.5 mA
BRI, frok=144MHz,
Vop=3.3V - - 4.5 mA
A R/EHL, Vop=3.3~3.6V B - 0.035 wA
Vprog i A HL IS - 1.8 3.0 3.6 v
1. BWHRE, AEAFARINER.
2. BEERBONI0KIAAEZS A
3. BESIRBUNI00KH 72 A
44195 H R ARBAE FRAF NSING TECHNOLOGIES INC.
ks VRIITTRG I X B AL X SR 1095 R R AR K
Hiif: +86-755-86309900 L. +86-755-86169100

R4k https://www.nsingtech.com Hi§4: 518057
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R 4-22 NIRRT e AR RAFSHIR

- - T B/MEO HAL
Ta = -40~105T(R4 NT):

Flash% & 256KB 10
o R Ta = -40~105C(R 2 ANT): ;
N . i PR /4 A= VN 3 " /9
END ARG S0 Flash7 i A512KB, LT 256KB 1174k % ] 10 T
Ta = -40~105T(RANT); 100

FlashZs &£ N512KB, H 1 Ji5256KB 17 fif = 8]
treT R LR A7 R Ta = 85CTIH 20 4

1. HZEAEESE, AL,
4.3.11 #4835t B B (AU )
BT =AAFEFER(ESD, LU), 4 I vk, X6 db 47 o Bk DL e e 1 e A0 7 T Y
PERE .
LB (ESD)
F RSO (— AN IE I R 88 i DRI BR — D8 J — A 5 B k) it n 21 B8 s I B A 51
£ 4-23 ESDZXT B AME

%5 2 %4 il BAXED Bfy
o » Ta=+25 T,
Vesopaw | 1 BBCHHLE (AR % 4-MIL-STD-883K Method 3015.9|  3A 4000 Y
. ) . Ta=+25 T,
Vespeow | 1 RIS (72 L 26 ) % £-ESDAJJEDEC JS-002-2018 c3 1000
1. HEEIHEEH, AEAFEFINER.
B

NT VA RRBERE, T EAE6 R BT 24N AN ER S AR B
B ONEANRIES L, AR MR

B 7ERANMRA FH AT E /OS] N B

AN FF £ JEDECTSESE ik it B A Bib v o

£ 4-24 ESEURTE

] pi - Vi i B/MED
LU IR EX BN Ta=+25 T, f&JEDECT8E I 25A | 00mA, 1.5%Vobmax

1. fEFEERAM T,

4.3.12 1/O¥%F K4

SE PR N e

BRI, T RIS HORRIRE AR MRS, 1A RO 1452 e AXCMOSRITTL.

%

45/ 95 H EHEARBAER AR NSING TECHNOLOGIES INC.
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* 4-25 |/OFrA S
#s e E Lia B/ME HAUE mAME HAhr
Vie | BAEHCPHEE TTL Vss - 0.8
Vin | AT BT R " 2 Voo v
Vie SR HL R CMOS 3 [ Vss 0.35 Vop
Vin | B ST HEE g 0.65 Vb Vop
Vpp=3.3V 200 -
Vhys | it 25 R fi 2% H R IR i (O Vop=2.5V 200 mv
Vpp=1.8V 0.1*Vpp®?@
g | HATRHIHO e os® 1 1 WA
Vop=3.3V,VINn= Vss 75 220
Reu 55 SR @ Vpp =2.5V, VIN = Vss 95 310 kQ
Vbop = 1.8V, VIn = Vss 135 500
Vop=3.3V,Vin= Vb 75 235
Reo | 59 N 220 HFH® Vpp = 2.5V, Vin = Vbp 85 315 kQ
Vop =1.8V, Vin = VoD 120 - 495
Cio 1/0 5] I 2 - - 5 - pF

1. MR ZFOCHSP IR B R . BHERE TSR, ALEAE = Rl
Z/100mV.,

W RAEAR AR 5| AT S e L (08, U s H o v R e T R R

AR i BB B A N AT IR G IPMOS/NMOS SE B«

Veap #2458 10 B IE 4N L

a M~ w D

JI A /0% 1 #2 CMOSMITTLAR A (A TR AT RC &), EATIREE IS T 2 8™ ICMOS L2 s TTLS 4L
® X TVIH:

-WR VDD T[1.8V~3.08V]; 1 HCMOSHHEHAZTTL.

- VDDE A/ T[3.08V~3.60V]; S HTTLAFH(H & CMOS.
® XfTVIL:

-HRVDDAEN T [1.8V~2.28V]: f# FHTTLEHE{H A 5 CMOS.

-G VDDA 1[2.28V~3.60V]; i FHCMOSHHEHA EZTTL.
B HH IR IR
GPIOE F i N\ /4 H 3t 1) FT LAMR S 5 HE 22 1k +H-12mA R . 76 B A v, VORI 4 B b 55 F R 5 H
TANEEIL 4,275 45 H A A0 B KA 1 «

B A 1/ON M Vo E3REUE LIRS, i EMCUZEVop E 3R e KIs AT FLIRL, ASRE IS 4650 B K40 €
fHIvoo(FE 4-2).

B TE /O DK M Vss B3R HE I ERIR AR, N EMCUZTEVss B H I KIs AT IR,  ASRE B L 406 5% B
RAEEIvss(R 4-2)o

B

BRARRF A, R 4-27%5 IS HUR A8 IR B IR FE A Vop fi B LR FF &3 4-410 4 EE 3. FT A 0
it 1B 42 A CMOSHAITTLHY

EHREARBAERAR NSING TECHNOLOGIES INC.

Hihb: PRYITE G 1L X BT Ab X E IR %1095 8 RE AR K E
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# 4-26 IOURENBE 1%
- lon®, loL®, lon®, lo.®, lon®, lo.®,
4
WA VDD=3.3V VDD=3.3V VDD=2.5V VDD=2.5V VDD=1.8V VDD=1.8V AL
2 2 2 15 15 1.2 1.2 mA
4 -4 4 -3 3 25 2.5 mA
8 -8 8 7 7 -5 5 mA
12 -12 12 11 11 75 75 mA
1. B&HEEE, ASEAFFER,
* 4-27 Bl R R
iinea S &M B/ME BXAE BhL
Vpp=3.3V, v 0.4
loL= 2mA, 4mA, 8mA, and 12mA ss :
Vob=25V
(o)) o S )
Vou I lo,= 1.5mA,3mA, 7mA, and 11mA Vss 0.4
Vop =18V, *
loL=1.2mA, 2.5mA, 5mA, and 7.5mA Vss 0.2*Voo
Vv
Vpop=3.3V, 240 v
lon= -2mA, -4mA, -8mA, and -12mA : bp
. Vob=25V
¢) A 11 T S ' 80
Vo it e P lon= -1.5mA, -3mA, -7mA, and -11mA 1.8 Voo
Vop =18V, *
lon= -1.2mA, -2.5mA, -5mA, and -7.5mA 0.8"Voo Voo

Lo SRR IR ho i AR IEAGFR A-2 2 I AN IR ORATUE E,  [RIAN Lo ¥ EA AN (BT A 1O BRI 22 il i) AN e R i vss o
2. ESTHH R HIR oL AR LU R A-2vh 45 H I AR IR K AIUE B, (RIS o RS R (T /O REIRI 2 il J) A< g 3 Ivop o
3. PC13,PC14,PCISAYELLTLFE A

TP T Bt K

i N i HH SRR TR IR 58 SURVEME 73 AT 4-9F1% 4-28%5

BrAEREAIULE, % 4-2851H S HR A M SR E AL B R 58 4-4R 6 ES 3.

EHREARBAERAR NSING TECHNOLOGIES INC.

Hihb: PRYITE G 1L X BT Ab X E IR %1095 8 RE AR K E
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DS _CFGy | PMODEy[1:0] -
E B 5 E 20 %4 B/ME | BKE BAhr
CL=5pF,Vbp=3.3V - 75
fmax(IO)out B{%j{iﬁ%(z) CLZSPF,VDD:2.5V - 50 MHz
CL=5pF,Vpp=1.8V - 30
%X CL=5pF,Vbp=3.3V - 3.66
0 (2mA) taoyout i HH S FF CL=5pF,Vop=2.5V - 4.72 ns
CL=5pF,Vop=1.8V - 7.12
CL=50fF,Vbp=2.97V,Vppp=0.81V
taoyin B N ZERS input characteristics at 1.8V and 2.5V - 2 ns
are derated
CL=10pF,Vpp=3.3V - 90
fmaxoyout | I KAH @ CL=10pF,Vop=2.5V - 60 MHz
CL=10pF,Vop=1.8V - 40
00/01 CL=10pF,Vbp=3.3V - 3.5
1 (4mA) taojout i A CL=10pF Vpp=2.5V - 45
CL=10pF,Vpp=1.8V - 6.74 ns
CL=50fF,Vbp=2.97V,Vppp=0.81V
taoyin i N SERS input characteristics at 1.8V and 2.5V - 2
are derated
CL=20pF,Vbp=3.3V - 100
fmax(oyout | I KAHE @ CL=20pF Vop=2.5V - 75 MHz
CL=20pF,Vop=1.8V - 50
10 CL=20pF,Vpbp=3.3V - 3.42
1 (8mA) tioyout Linfepading CL=20pF,Vpbp=2.5V - 4.73
CL=20pF,Vpp=1.8V - 6.53 ns
CL=50fF,Vpp=2.97V,Vppp=0.81V
taoyin i N ZERT input characteristics at 1.8V and 2.5V - 2
are derated
CL=30pF,Vpp=3.3V - 120
fmax(oyour | B KAMHER CL=30pF,Vop=2.5V - 90 MHz
CL=30pF,Vbp=1.8V - 60
11 CL=30pF,Vbp=3.3V - 3.34
1 (12mA) taojout i A R CL=3pF,Vpp=2.5V - 4.26
CL=3pF,Vbp=1.8V - 6.34 ns
CL=50fF,Vpp=2.97V,Vppp=0.81V
tqoyin B N HE I input characteristics at 1.8V and 2.5V - 2
are derated

1. 1O H RSN AL AT LLEIE DS _CFGYAIPMODEY[1:0]EL & . 2 WN32G45x % %1 1 J* Tt th A <GP0 1 it B %5 A7 28 1)

LR

2. EKIRLEE 495 3o

48195
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Bl 4-9 i N\ SRR 2 3L

90|% 10%
I I

EXTERNAL OUTPUT on

CL

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

| | | |

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

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

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

l

0,
Input ><7D53S’D Input 50% VDD

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

NRST 5| Jilf AIRENE HICMOS L, WEREE K — M ABEWTIT I LA, Reu(Z 3R 4-29). BRIARR R,
R 4295 M IS BRI SEIR BE AL s ST 53R 4-4R0 5PN 2.

£ 4-29 NRST 3| piddedi:

#e e 28 &AF /M HAE wmAE | B
" Vop =33V Vss - 0.8
ViLnrsmy® NRSTHI A K HL FE &
Vop =18V Vss - 0.3*vDD Y
L Vop=33V 2 - VDD
Vinnrsn@ | NRST#Hi A & B HLE
Vop=18V 0.7*vDD - VDD
Vop =33V 200 - - mV
\Y/ NRS T 2 R fih 2 2% FEL IR 3
PNRSD N Voo =18V 0.1*VDD - - v
Reu EENSE SN EIC) Vpp =3.3V 30 50 70 KQ
Venrsn)® | NRSTHIA JE B Bk - - - 100 ns
49/95 H RE AR AR AT NSING TECHNOLOGIES INC.
Hihb: PRYITE G 1L X BT Ab X E IR %1095 8 RE AR K E
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] 2 e Jis =/ME HAUE mAME | B
Vienrsmy® | NRSTHI I3 kot - 300 - - ns
1. BHWHHRIE, R4 L.
2. ERHBEA TN A EIER BB A AR FIPMOSSEHL . IXANPMOS/NMOSTH < 1 HELFEAR /N(Z) 15 10%) .«
B 4-11 BiUKNRSTS| RS

VDD

External reset circuit®

@
[————— JNRST _ Internal reset
l O !}— Filter |—p

1. JERAER.
2. R BAURIENRSTE I A BE0 IR T 4-299 31 18 AViLnrsn L R, BB IMIMCUZRBE/S B & 7
4.3.14 TIMER} 2485

A R N = THRE T RIChT i EEB . BN B, MBI Bl PWMAR ) AR TR, 15 L 554.3.127
F 4-30 TIMUBHHED

i B %M B/ME BXE Bhr
- 1 - triMxcLK
A A 3 A
Hres(rivg FEIT &7y AT T frimxcLk= 144MHz 6.95 - ns
E E/],—'—» j. u& 2 j—% 4T % - 0 fTIM)(CLK/2 MHz
fexr CHLECHAME R 225 HIBT A frimxcLk= 144MHz 0 72 MHz
ResTim EN 2SR - - 16 bit
- 1 65536 trimMxcLK
A b b S T o
tcoUNTER MIERE T AR BRET, 160 TR B B R A Fromoic= 144MHz 0.00695 455 s
- - 65536 x 65536 | trimxcLk
o a0
twax counr | WA FTRERHHAL frivneLk= 144MHz - 208 s

1. EHE, AEEFEHIR.
£ 4-31 TIM2/3/4/55 1D

i B %M B/ME BXNE Bpr
- 1 - trimxcLK
22 AN T
tres(TlM) /—E.H_J—%)j ?EJ:FH_J—IETJ leM)(CLKz 72MHZ 139 _ ns
ES E o & -~ b i - 0 fTIMxCLK/2 MHz
fEXT CHl CH4 ,(JTE,HTJ-%% I\HBHTJ- EF’/Jx% fTIMXCLK: 72MHz 0 36 MHz
Restim EFT SRR - - 16 bit
- 1 65536 trimxcLk
N7 ST Hs - ALY IS S _'jj:ﬁ
toounter | TR T PVEBINERIN, 1667 AN 1 A ] frmok= 72MHz | 0.0139 910 s
- - 65536 x 65536 | trimxcLk
=) Ll S LK
tmax_count L ENE frimxcLk= 72MHz - 59.6 S
1. BEWHRE, AEAM IR,
50/ 95 H RE AR AR AT NSING TECHNOLOGIES INC.
Hihb: PRYITE G 1L X BT Ab X E IR %1095 8 RE AR K E
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% 4-32 \WDG BRAFFR/MHFSEALRIE (LSI =40 KH2)
IWDG_PREDIV. B/ME® BAED
ke PD[2:0] IWDG_RELV.REL[11:0]=0 | IWDG_RELV.REL[11:0]=0xFFF A
A 000 0.1 409.6
/8 001 0.2 819.2
/16 010 0.4 1638.4
132 011 0.8 3276.8 ms
/64 100 1.6 6553.6
/128 101 3.2 13107.2
1256 11x 6.4 26214.4
1. WEHRUE, AEA=FNER.
R 4-33 WWDGER A /M A At Fl(APB1 PCLK1 = 36MHz)
WWDG_CFG.TI B/MEO BAEY .
e MERBI[1:0] WWDG_CGF.W[6:0]=0x3F WWDG CFG.W[6:0]=0x7F S
11 00 0.113 7.28
2 01 0.227 14.56
ms
3 10 0.455 29.12
14 11 0.910 58.25

1. HETHRIUE, ANEAFE PRI
4.3.15 1IPCE O &4
B AR, % 4-3451 H BB RR (8 FIERBEEL R, feoLk R AIVop L LR & 2 4-409 2 1F M 1E5)

N32G4557= i i 12CH: AT A A HEIRCIEAS VM, B FHRH|: SDAFISCLA Z“E " HIR G, MEE N
FriR4 iy, 725 KAV Z [8] FIPMOSE 8 % 1, (BATRAFAE

PCHEz FRES TR 4-34, M Nt 2 68 5| JI(SDAFISCL) IFFE R, S WEE4.3.127,
+ 434 12CED RS

FREERERO@ PO @ PO +EERO@
5B %
il A Bh | BX | Bh | BK | Bh | BK | TE
fscL 12C #: L1 4i% 0.0 100 0 400 0 1000 KHz
thsta) | JFERZEATFORERI 1) 4.0 - 0.6 0.26 us
twsciyy | SCL I B i [a] 4.7 - 1.3 0.5 s
twscry | SCL I Bl i 8] 4.0 - 0.6 0.26 us
tusta) | EERITFUA AT E LI [H] 47 - 0.6 - 0.26 - us
thspa) SDA H ¥ PR [a] 0 3.4 0 0.9 0 0.4 us
tsuspa)y | SDA ZENLI[a] 250.0 - 100 50 ns
i‘(SDA’ SDA H1 SCL |- T+ ] 1000 | 20+0.1Cb 300 120 ns
r(SCL)
tt“SDA) SDA il SCL F [ 1] 300 20+0.1Cb 300 120 ns
£(SCL)
tusto) | & IR AF BN ] 4.0 - 0.6 0.26 us
15 L 25 S TR U 2 A1 (P et T (A
tw(sTo: X . - . .
W(STO:STA) 2575 1) 4.7 1.3 0.5 us
Cb BB 400 - 400 100 pF
tusoa) | HdE A R T 3.45 - 0.9 0.45 us
tveack) | BB RN TE] 3.45 - 0.9 0.45 us

L BHRE, ATEAT R
2. HIEEREMRIECHUERIE, foual SUK F2MHz. NEEIHOEBRIZCIBASIR, foLb 4k FAMHz.
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Bl 4-12 IPCR &3 RPTEA I & g

vDD VDD

(2) (@)
4.7KQ g ,
4TKQ o

1°C Bus Mk SDA
W scL

®)
10092

Repeated Start
Start Condition fndmon

scAa /(T
i )

i )< >< R Start Condition
tf("’SDAf)“ —>—i— tispA) p—ia—t5,(sDA) ______ \ o \:/
tvsoi) tthA)L 7 o itwsTAsTO)
th:(S‘I'A) tW(SCKH) > < o i > n il StOp Condition
SCL - -—s viacK
/S S
- : t
tw(sckL) tiscr)—m — > tyscx) Y o s#u(sm)
—] /{5 = 9 th clock
1% clock cycle

1. & AR ETCMOSH: 0.3VopH0.7Vops.

2. R HBHBRE R T 12CH D

3. FRPHEECR T SChRr AR, TTUUREB TR, (3 S &HEE.

4.3.16 SP1/12SE O 4%

BRAEFEAI U, R 4-35 FIK 4-36 FIHISPIZEMK 4-37 FIHHIPSSEUE M BRI, focLd MR AN
Voot L EF &R 4-4M1 22155,

B St N H 2 I ThRE S EI(SPIFINSS. SCLK. MOSI. MISO, I12SfJWS. CLK. SD)HIHFMETERS, 2 W&
4.3.12%i.

52 /95 H EHEARBAER AR NSING TECHNOLOGIES INC.
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] S E Lia B/ME BAE HAhr
fscLk T - 36 My
Utyseu SPI s 4% I ] 6
e SPINTE LA T WA | SulHiA C = 30pF : 6 ns
DuCy(SCK) SPGB 8 5 25 b SPIMEES 45 55 %
tSU(NSS) @ NSSEEETT I‘Eﬂ y\*ﬁﬁ 4tpc|_|( -
thnss)® NSSERHF I [i] MRS 2tpcLk -
s | e g s A ERTEN to-2 | thokt 2
twscLky® = R T PCLK - PCLK
to ) MR\ 2 ) R 35 :
tsu(SI)(l) y\*ﬁﬁ 3 B
thovn® vt s B v 3 -
B N AR FR I (8]
th(sy® A 3 B
ns
taso) V@ B s U7 el ) (8] MIES, frcik = 20MHz 0 3tecLk
W@ YR A 1 [ A 2 10
tdls(SO)( )G)
tusoy® MR REIAAT 2 ) - 125
B i B A S (]
tumoy® FEX (AR 2 )F) - 6.5
thso)® M (R 2 J5) 5 -
s R RE [H]
thmo)® ’ FRA(EREILIEZ)R) 05 -
& 4-36 SPI12/34F 44O
#5 S Vi B/ME BRE hr
fseLk FHA - 18 Mz
gscry | ST THAE Atk : 18
E;gztz SPIRTER TR IR | $1B %% C = 30pF ) 8 s
DUuCy(SCK) | SPIMAi N4 525 L SPIAAER 45 55 %
tounss) @ NSSZE 3/ i 8] MR AtpeLk -
th(NSS)(l) NSS{%*# H?J- I‘ETJ y\*ﬁﬁ 2tPCLK -
twsckn)® . N -
tyseLku® SCLK & A 1B 1] AR treLk - 2 tooLk + 2
\ SPI2 4 -
tauu)® o A SPI3 5 -
B30 i N 3 ST (] 5 " -
tsu(sn® MAE
SPI3 5 -
\ SPI2 2 -
th(MI)(l) . ERA SPI3 25 - b
BRI N AR FET (5] 12 2 -
thes)® MBS SPI3 2 -
tasoyD@ | KUl V7 i ] M, fecik = 20MHz 0 3tocrr
tdis(so)(l)(3) %[TEE@J’ H %@ﬂ:ﬁﬂ‘ [7] y\*ﬁﬁ 2 10
et JUT . o L SPI2 - 13.5
tusoy® R A RO [ MRS (R IAI 2 J5) P13 - s

53/95
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e PR SPI12 - 6.5
o)™ FHEA LI F) P13 - 9
- S L SPI2
tnsoy® e MR REILTE 2 J7) SPI3 4 -
Hgi it DR A5 I e em e SPI2
th(MO)(l) I*ﬁﬁ({iﬁbm#}ZE) SPI3 1 -
1 HETHRIE, ATEAF=H .
2. B/MEFRIRSN S SN TE], S KA 2 I TR R AR 5 1 s B )
3. E/MERIR R T TE], R R R AR S 2 B T = LS 1 R ]
B 4-13 SPIFFE - MERFCLKPHA=0
CLKPHA=0
NSS input \ Y A
£ |
:‘ tsunss) le t(i?CLK) o /7 < thnss) ;I:
[~ ! N | |
|
CLKPOL=0 ! A tuseuen | I : | |
| I twscky | Ll T
| : | ! : I :
I ta(SO). | I 't, |t Il Lais(so)
| I I | (9, h(SO) Lie_ 18010 I
| I ! ) tscLk) |
|
MISO output 4< | : MSB out >Q Bit6-1 out/” LSB out >—
tsu I |
< ,
MOSI input //////////M ; MSB in E>< Bit 6~1 II// >< LSB in
le thesi) >i
[} '

B 4-14 SPIKT B - MERFCLKPHA=1®

CLKPHA=1
NSS input \ /, /I
I To(scLk /7 |l
I sy = g | N9 |
| { I | |
CLKPOL=0 | W |
! R | | ' I
| I fwscky 1 I | : | |
I N—>: | I | ! I
| I
CLKPOL=1 : t /i | : ' : tiscLk) : taiss0)
a(S0) I [ thson | trscLk) 1S
—— | (SO) <EQ 'l «—>
I : f //// } I
MISO output : : MSB out ><i Bit 6~1 out >< LSB out >—
tsuesny : | thesy
R D — /
/7
vostmat TN wsen X een™ X e MG

1. MELEET0.3Voof0.7Vop.

54 /95 H EHEARBAER AR NSING TECHNOLOGIES INC.
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B 4-15 SPIRTFFE — EHERO

NSS input //

te(scL)

| |
CLKPHA=0 : '
CLKPOL=0

|

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

|
CLKPHA=1
CLKPOL=0

|

CLKPHA=1 I trscLiy
CLKPOL=1 I tescLk
Tsu) | W(SCLKH) | | TSCLK)

I |
| | '
su(MI) | | t |
[€> ! I‘ WSCLKLy) |
MISO input //////////// | MsBin | D< /fBit6-1in : >< LSB in X?NHNHN
—+—> !
thovyy | , :
1
MOSI output >< MSBout | >€ /it 6-1 out : !r>< LSB out ><
l
> le>
tymo) thqvo)
1. & 55 1% B T0.3VopH10.7Vop.
55/95 H RE AR AR AT NSING TECHNOLOGIES INC.
Hobik: RYIT R L X A X R R 1095 B [E AR KJE
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% 4-37 1PSHEHEO

&5 2 Vi B/ME BKRE LR VA
fmeLk 128 3= ) b 4 2% TR - 256Fs®
feik , , E A (32bit) - 64*Fs® MHz
1ty RS MARZ(32bit) - 64*Fs®
DUCY(SCK) | 12S Wi Ao %% H 128 A, 30 70 %
tr N
t(‘”) 2SI g ETHRI RIS | fdkdigs: CL = 50pF - 8
f(CLK)
\ 1252 45 -
tws) @ s
(WS) WSH R[] F 1253 65 -
N 12S2 45
thws)® T L -
h(Ws) WS R RA ] FER 1753 05
X 12S2 55 -
(1) YA L
tsu(WS) WS@_LH_“ETJ y\*ﬁﬁ 1253 7 i}
X 12S2 1.5 -
thws)® T 4
h(Ws) WS R RA ] MR 1253 y -
tweLkr® 312.5 _
CLK = AL s ] FHER, frok = 16MHz, H#48kHz
tweky® 345 _
N 12S2 -
@) FHEs 4
tsu(sb_MR) N o 12S3 5 -
Byn e N S ] s, . - ns
tsusp_sr)® Sy 1253 45 -
N o 1252 15
tso_mr) D@ | ‘ R 1253 15 )
B N AR FR I (8] >ss 1'5
th(sp_sr)P@ S 1283 1:5 )
it e et o 1252 - 14
tv(SDisT)(l)(z) ﬁﬁiﬁﬂtﬂﬁ)&ﬂﬂ—lgj Mﬁlﬁ%&('fﬁﬁbm{nz}a) 1253 _ 16.5
i b 1252 35 ]
ts_sry® B B AR BRI (] MR AR (LI 2 )5) 553 5 -
R A 0 1 R B R LR 1252 - 23
tuso_mm @ & e 12S3 - 6
S R 1 LR BRI 1252 05 :
th(sp_vm® WY (Bt < =) 1253 05 -

1. BWHRE, AEAFAINER.
2. K#RTFfecik. BN, N feck=8MHz, NTecLk=1/frcLk=125nS.
3. EHHURFER,

56 /95 H EHEARBAER AR NSING TECHNOLOGIES INC.
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Bl 4-16 12S s e B (AR B30 @)

’ tecLk) O
), '|
CLKPOL=0
| I | I I
| I | I I
: I : I I
CLKPOL=1 w
| |
| tweLkm) : twelky) | : : . thows)
| ’ | | 11
WS input | |
P \|\ ! ! L //// L thsp_s
tsu(WS) < _)II : I tV(SD_ST) , !‘ ’( =0
' | | -
SD transmit >< Last bit transmit® >< :MSBtransmit >< /7/Biitn transmit >< tl;:riégitt
tsusp_sr)l thsp_sR) \
— e
| | L -
SD receive >< Last bit receive® >< MSB receive >< /7 Bit n receive >< Last bit
receive
1. &% ET0.3Vop#l0.7Vop.
2. BT RIBARAL AR AR . TR — AN AT XA S AR [ IR R
4-17 12SEAR BT Fr B (KA )@
| tecLk) | trcLk) ey
< N He——
| |
CLKPOL=0 ! !
| I | I I
| I | I I
: I : I I
CLKPOL=1 —\—/—\—/—\—M
I ' [ [ [ I
V(WS) t, t, thws
| W(CLKH) | w(CLKL) | | | (WS)
WS input ' ' | %
npu \\ | | 1 // 1
I | 1ty(sp_mm) 77 | thisp_mm)
! | > .<—>|I
SD transmit >< Last bit transmit® >< IMSB transmit >< //Bit n transmit >< Last bit
| transmit
, tsu(SDiMd) thso_MR)
I I £ -
SD receive >< Last bit receive®® >< MSB receive >< / / Bit n receive >< LaSt.b't
receive
1. W& SRET0.3Vop0.7Vob.
2. AT EBARSL RIE . AR — AN AT XA SR AR AT 1 R E I
4.3.17 QSP 14544
% 4-38 QSPIFESDRER T iRe itk
w5 B B/ME BXNE XA
fex QSPIBT & 4T 2 - 36 MHz
1/tck)
tw(CKH) SCKEIK ] T8 tcky/2-2 tcky/2 ns
tw(cKL) tcKy/2 tck)/2+2 ns
tsan) A N\ B 2 ST [A] 45 - ns
th(in) WNER R EFI 1A) 4 - ns
tvoum) il H O A e 1] - 5.5 ns
thiouT) il H M TR BRI 1] -0.15 - ns

EHREARBAERAR NSING TECHNOLOGIES INC.
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Bl 4-18 QSPIZESDREER T I
!: ek :: I‘ tw (ckH) :I , tw (kL) X | tr (ck)
| | | I f (I
| | | | | |
| I\ I
Clock I I I | | | S
| | ty oum | |th(oun| | | | I i
| | | | | : 1 1 1
Data output <|i DO K I D1 X D2 /‘ SS
| | :
! ! I'[s(m)l th any I
"7 |
. / I
Data input \ DO | D1 I D2 —
I I 1
I |
(. |
(I |
F# 4-39 QSPIZEDDREER Ttk
el B8 B/AME BXE HAhr
fex QSPI p i - 36 MHz
1/tck)
tw(CKH) SCK =K 8] tcky/2-2 teky/2 ns
tw(cKL) tcry/2 tcK)/2+2 ns
tsfany; tsr(iny A N ST ) 45 - ns
thrany; thrany W NERE PRI [A] 45 - ns
tviiouT); tvr(oUT) o B AR R A A (] - 12 ns
thiouT); thr(OUT) i HB O DR R B[] 6 - ns
B 4-19 QSPIEDDRIER FHINY FF
It ol | tex) l I tw (cKH) I tw (oKL I l ts (CK)l
A " y 4 h———)
Lo | | | | | | H
| | | | | | [
1/ | | | I\ |
Clock I I | I I I I SS
| | | b (C'UT>| Itm (ouT) | | tw ounl th ouT) | | |
I A\ . [ —) | v
| I I
Data output <|i Do: |X D1 |X D2 X D3 X D4 |j D5 \/ SS
I I T ! T T :
| | | st vy I the iy I I tq It
) \ | | | | | brany | hr () |
| | |
Data input < Do X : D1 : X : D2 X D3 XT D4 : j D5 FS—
! T T T
[ I | [
[ | | [
| | | | | |

4.3.18 SD/SDIOEH4E D44

FARdr Ui, 2 4-40%1) H B S B8 IR EIR FE | focLiod MR A Vop L LR FF & R 4-410 5 E 15 3,
A b N 2 F ThRES| BI(D[7:0]. CMD. CK)4FME Y, , 2 0554.3.127.
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& 4-20 SDIORHEIER,
T
é
tw(ckH) % SW(CKL)
CK /
v _ | et on
D,CMD
(Output)
tisu=—"1 tin
D,CMD
(Input)
B 4-21 SDERIMES
CK
D,CMD
(Output)
# 4-40 SD/IMMCH: D45
"5 S8 %A B/ME wAE L2V A
fop Hm AR =R IR BT R CL < 30pF 0 48 MHz
twiekyy | ITEMIRI AL, fep = 16 MHZ CL <30pF 32
twckny | BRI ] CL < 30pF 30 ns
tr I b i) [E] CL < 30pF 6
tr IR e T BRI T CL < 30pF 6
CMD. DHIA(BHCK)
tisu SNFE ST ) CL <30pF o
tin N PREF 7] CL < 30pF
EMMCRISDEE#ERCMD. D HI(ZHRCK)
tov i H A A ) CL < 30pF 6 ns
ton iyt ORI 1) CL < 30pF 0
FESDERIAER CMD. D#rH (B CK)
tovp il H A B ) CL <30pF 8 ns
torp it BRI ) CL < 30pF -1
59/95 ERBARBAHRAT NSING TECHNOLOGIES INC.
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4.3.19 USB4#E:
USB(4#)#: [ 2L idi USB-IFAGE
£ 4-41 USB)E BT ]

&5 B BKRE XA
tstarTUP® USBUR K 28 5 sl 1] 1 us
1. R RE, AEEAF R,
% 4-42 USBHE RIS
) BH | %1 | we” | mxm” | a
NG
Vob USBH#/f H1 @ 3.0® 36 \%
Vo FEI N RBUE I(USBDP, USBDM) 0.2
Vem® ZE o FRE A5 VoI i 0.8 25 \%
Vse® B e ISR IR - 1.3 2.0
i H P
VoL BRI AR P 1.5kQIIRLIZ £ 3.6VO) - 0.3 v
VoH A S P 15kQIIRLIEE Vss®) 2.8 3.6
1. A R E R T DA g b 2R R i
2. ANTHUSB2.04# A IVEIFE, USBHEAEHE N3.0~3.6VHL .
3. N32G455 R F/= s IEAIUSBINRERT LATE2. 7TV BIMRAE, AN AR TE2.7~3.0V HE IRV B T B2l i s <R
4.  HEESIHGIE, AEA iR .
5. RUEIZEEFUSBUESZE FHIhE.
B 4-22 USBHF: HiEE S LIHF1 T i E] e X
Differential Data Intersection
Line
s b ) S
Vss H H
D¢ >
te t,
£ 4-43 USBATE B 48k
v BH & " | s | A
tr T[] @ CL < 50pF 4 20 ns
tr N B[R] @ CL < 50pF 4 20 ns
tim L F R A ] DL tr/ tf 90 110 %
Vcrs HHES X EE - 1.3 2.0 \Y;
Rs Linfank==hiPQUWITRzNUEN R VLHL F BH AN B FE 0 A 51 27 39 Q

L HERIE, A
2. WURCECER S NI0%E0%. BLEAIEE, 2 LUSBHLIE ST H2.0M).

4.3.20 3523 Rk M 4% (CAN)FE O 4%
B ok N 2 ThBE 51 IEI(CAN_TXHRICAN_RX) 4R ERE, 15 0L554.3.12%5 .
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4.3.21 120 BB BB (ADC)H S S5
FRAERER UL, R 4441 HRF AT ER 440 FFIAEIEE . facud IR A Vppafit B H R & 15 3 .

VERE: R L B AT — KA
* 4-44 ADCHE:
®5 B¥ %M B/ME SRS BXE LA
Voba At L - 1.8 - 3.6 v
VRer+ ESEH & 1.8 Vopa
fanc ADCH} g 815 - - 80 MHz
1.8V <Vpp <3.6V,
= = () @
S5 12bit 0.01 4.7 MHz
1.8V SXI?E? < 3..6V, 0.0120 610 MHz
© ST ek S HEFR 10bit
s Pt
L8V<Voo<36V, [ 0 7 30 MHz
43 ¥E 4 8bit ' '
1.8V <Vpp <3.6V,
— Y= 0175@ 9w
S Bbit 0.0175 8.9 MHz
N O(VSSAﬁVREF_
\Y JaFE® . VRer+
AIN i o [ Y S5 i) REF \Y
- 137.6 Q
IR 3.6VHLE 4%
Rapc® | REEFFILHIFH — ‘EEFT#F
1 E i, i 147 o
3O6VHIERMT
Capc? DA 3R A R R LAY - - 5 pF
SNDR | f5HER R - 65 dBFS
Tcal T”T& ‘{E Hj' ]‘ETJ - 82 1/fADC
fapc = 80 MHz
L SESb S 0.056 8.35
@) TR S HEER120it
ts R faoc = 80 MHz us
e I 0.056 8.35
53 HE2 12bit
fapc = 80 MHz
L SESb S 45 601.5
Ts@ R 4 Sy P 12bit 1/faoc
REEFA fanc = 80 MHz
(eSS RE 45 601.5
Sy HEE12bit
tstas?® L[] - 6 10 20 us
, . o 8~614 (R Ts+ FPiER
teony@ | B ; 7 RE
CONV 1472 i BT 1] (BLFE KA B[] 6.5/8.5/10.5/12.5) 1fanc
1. {UHEIEE S FFfaoc = 80 MHz.
2. HBTHARIE, ATEAEFEHIER,
3. KIEAFEIEEE, Veers ] PATE N EBERE 2 Vopa, Vrer- 1] LLTE N IER R Vssa.
/)

AL BRRANA T
Ts R
fapc X Capc X In(2N+2)  "APC

ERAR(AAKY)H T RERKIISNBREYT, (3 RZE R LI/NF14 LSB. HAFN=12(K/R12(7 70 #%).

Ramv <
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/N RS B/NRAERT
1PN PR Rin (kQ) IR [y R A AR WA pag 23 Rin (kQ) VB ¥ AR
(ns) (ns)
0.06 37 0.05 53
0.36 45 0.35 73
0.86 79 0.85 103
B Loobit 4.86 300 - Lo-bit 4.85 345
9.86 576 9.85 651
19.86 1131 19.85 1257
49.86 2776 49.85 3051
99.86 5475 99.85 5982
0.06 25 0.05 46
0.36 39 0.35 61
0.86 64 0.85 88
T Lobit 4.86 250 - Lobit 4.85 357
9.86 478 9.85 540
19.86 935 19.85 1040
49.86 2294 49.85 2526
99.86 4532 99.85 4963
0.06 22 0.05 39
0.36 33 0.35 50
0.86 52 0.85 71
e 8-bit 4.86 202 e bt 4.85 234
9.86 391 9.85 457
19.86 800 19.85 1012
49.86 1838 49.85 2027
99.86 3632 99.85 3984
0.06 19 0.05 32
0.36 27 0.35 40
0.86 41 0.85 56
TSGR 6-bit 480 153 1 i 6-hit 485 L7
9.86 292 9.85 330
19.86 569 19.85 642
49.86 1435 49.85 1666
99.86 3001 99.85 3919
1. HEWRIE, AEA IR,
2. WA RAETA=25°C. Vop=3.3VH k755,
£ 4-46 ADCHEE - JRBRAIHR KA
i S MR YR g |
ET® LRETIRZE freLk = 72 MHz, #.3
EOQ® fii % ix 2 faoc = 72 MHz, sample rate=1.75M H
ED W gtkirz sps, Vooa=3.3V, Ta=25<C 4.7 LSB
EL UMb 52 ‘(’E‘fﬁﬁiﬁcmﬁz’ﬁ AT 408

1. ADCH LU B HUE R AR 20 1 A B Ja I B
2. ADCHEFZS S FE NI R 2R 5 B S AT b A RO 51 I N S ) B, DR IR 4 38 M BRI 5 — A
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B 51 IEAE AT AR 15 o S AR AT RE ™ A S RN AR AR AL S B L, (SRS Uz [8]) &0 — A H 4

HE .

WA IE A FYE N HLIR, R AL T 584.3.127 FR 25 HE i linaein I Tinoeing TE FE 2. Y, S 252 ADCAS .
4, HEEVHERIE, AELF IR,

B 4-23 ADCHE Rtk

[lLSBIDEAL = Vz%

or MA%QESIA—,Daeymined by package]

T N

IIIII/ 1 1] 11

@ An example of an actual ADC
conversion curve
(2) Ideal conversion curve

@) The actual conversion endpoint
line
Synthesis error: the maximum
gt deviation between the actual
conversion curve and the ideal
conversion line

Offset error: The difference between

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

Gain error: the difference between the

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

Differential linear error: the

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

y

/ | | | |
/ 4093 4094 4095 4096

y

Integral linear error: the maximum

! 2 5 6 ! EL deviation between the actual
Vssa VbpA conversion curve and the terminal line
B 4-24 fEFADCHEFERERE
VDD
Sample and hold ADC
converter
(€] Q)
RAIN AlN)'(J Rabc
. = | 12 bit
J_ L’J converter
@ ]: Cparasitic IL CADC(1)

i

1.  HKRan. RaocHICancHIZfE, IR 4-44.
J1:: Cparasitic ZZnPCB(-L A2 P CB 77 /i Jf 1 56) G 24 |- H % 4E H 25 K 4TTpF) » B A HCparasitic 27 1 /5 15 I H I /8 /2

Y ISy A TR
PCBTTE I
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ARV Rers 7 75 5 VopattiE, HLVEM 230 it B IKE 4-2588 8 4-263%4% . K (910nF 25 26 2 A LA
(FHJRE), EAINIZR AT REHEEIMCUS Fr o

B 4-25 ftH RS BIREEEH (Vrer K5 Vooat &)

[ +
T I_:I V/REF
| See @

|
|
|
L |

1uF//10nF = [:I /DDA
1uF//10nF =

In [] Vssa/V/REF-

- See®

1. Vrer+MVrerfi A\ H H BLAELOORE LA L 177 o
B 4-26 ftHEIEMS % B IH L RS (Vrer+5 Vooatl )

:| VDDA/VREF+

See ™

[ 1

1uF//10nF =

VDDpA

:| Vssa/VREF-

= See @

|_
[ 1

1. Veer+MIVrer BN\ H HBLTE 10O PA_E 17 5

4.3.22 12 BB #3% (DAC) S S H

BRARRE U, R 4-47 S ERMEMFTER 4-4 FIZRAF IR BER L  fucu R Vopa i B HLE I &S 2
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x 4-47 DACH:HE
"5 g2 B/ME | HAUE A | AL R
VDA R L 2.4 - 3.6 \Y -
Voop gt iR 1.0 1.1 1.2 \%
VReF+ ZHEHE 2.4 - 3.6 V' | Vrer+ b A6 44K T Vopa
Vssa Mk 0 - 0 \% -
— > T/ %
Re BT TR G S L . Ko EﬁAC_ouﬁuvssAZIEﬂ BN A
CL M - - 50 pF | fEDAC_OUTH| I b5 k2%
DAC_OUT| Zfas4T I fIDAC_OUT 02 v | ST ECKHIDACHH 5 1E
N | R M Vrers=3.6V XIRIT 12 AL
N 18
4 e VReF+
fég%ﬁﬂ JFEF IDAC_OUT REF OXOE0-OXFLC.
DA‘E{—EUT —0.2 v | YVrer=24V HBIT 12 fAK
FA | gk Rt IDAC_OUT Vrer ft
s _5LSB 0x155~0xEAB.
o | EFEER(FEHUEL)DAC 425 600 ua [ ZEEER A 0X800
FLRH #E(VopD+ VDDAV RER+) 500 700 FTHE, 2 Vrer+=3.6VH i A KAE
1E A DACE I iH #E . 5 250
| (Voop+Voba+Veer+) nA | Frsk
P el A ADAC BB FE _ o
(VDDA+VRE’:+) 5 200
;’Egz,résyiﬁ(z/l\ﬁééﬂ;,ftﬁglm +)5 LSB DAC@EEy‘:’lO{j(ﬁLﬁ%{%Bl:BO:O)
DNL 1t fhi22) I - LsB | DACHLE Jy12f
AR LR AN B (FE ARG B ) i
2 IR BE LR IR I Z5)
T 15 2= (1S 0x800 K Ul & #5 mV | DACHZ & N12/7
Tw#s OB ME 5 B A B (E VRers/2
" ?gﬁ;ﬁ HUR Vrer #7 LSB | Vrer+=3.6VI} , DACH & N12{i
WaiiRzs | WaiiRE 0.5 - % | DACHLE N121%
BB (4R 1004
IRLEYS -GN LTS PN . Croap < 50pF
serrune | DAC_OUTIk HIHL 2 i ° ! " | Rom=ska
)+ LSB)
A NARKD A/ NI (A
HHIEAR | HHiA $li+1LSB), #3E)iF - - 1 MS/s | CLoap < 50pF
HIDAC_OUT 5 ki Ruoap 2 5kQ
N S PR 25 noie R e BT ) (15 CrLoap < 50pF, Rioap > 5kQ
twakeup | DACH #2122 6.5 10 us | HAABD AT B MR AT R 2
CHXEN) ji]
(t H | Ee (AR .
PSRR+ i/DDSgﬂAﬁ;J(ﬁ%g?)ﬁi}ﬂU%) -67 -40 dB | % #ARLoap, CLoap < 50pF

4.3.23 BHEIK IR (OPAMP) S S%
BRI, % AABIIB MBI AF A-H0 S IIFREERE | fucud MR IV ot i H I I 75
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% 4-48 OPAMPHEHED

] 28 %4 mME | HANE L ON Bhr
VbpA AL L A - 1.8 - 3.6 vV
CMIR LB RG] - 0 - VDDA Vv

VloFrseT O\ R E - -3.5 +-1 35 mV

AVIOFFSET AR H R R - - 10 - uVv/ T
ILoaD IRZ) IR - - 0.5 - mA
Iooa BRI | (0O e - : L5 mA
TS_OPAMP_VOUT ﬁmj@mﬁﬂj HHIADC - 400 - - ns
KR []

CMMR LB L - - 84 - dB
PSRR LY ) L - - 100 - dB
GBW 389 2 77 5 - - 4 - MHz

SR P A - 15 - Vips
RLOAD /NP - 4 - - KQ
CLOAD RREPUIE - - - 50 pF

CLOAD < 50 pf,
TsTARTUP JB Bh S A E(ﬁ%évle)rz 4kQ, - 3 . us
configuration
Input signal
PGA Gain error A g R iR 2 amplitude> - 2.5 - %
100mV
PGA Gain = 2,
Cload = 50pF, - 2 -
Rload =4 KQ
PGA Gain =4,
PGA bandwidth for loac = 20pF - ! -
PGA BW Q|ffere_3nt non PGA Gain = 16, MHz
inverting gain Cload = 50pF, i 0.25 )
Rload = 6 KQ
PGA Gain = 32,
Cload = 50pF, - 0.125 -
Rload =7 KQ
ndedwiha ke | 11 :
B oaded wit

en R P g 7 2 @ 10KHz, Output _ e _ nVAH/Hz

loaded with 4 KQ )

1. BEIHRE, AEAEFE PN .
4.3.24 EER(COMP) S S $
GRS RIBE, % 4-A0MIBHUR MG AR A AFIIREEERE . fuoLk 2RIV poalit B BT FE I/ 5
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(iR SN & B/ME | BRAEME | BKE | B
Vopa AL F FL - 1.8 - 3.6 v
Vin iy )\ R Y - 0 - VDDA
tstarT® LA B B g LRy (] - - 10 - us
Propagation delay for 200 mV ) i i
o step with 100 mV overdrive 0 ns
VOFFSET LR AR N R R i 22 Full common mode range - +0 - mv
No hysteresis - 0 -
N Low hysteresis - 20 -
Vhys bR e L Medium hysteresis - 30 - mv
High hysteresis - 40 -
Static - 50 -
o P 3% ol High speed | With 50 kHz #100
looa L HL UL AE mode mV overdrive square - 60 - hA
signal

1. BEHRIE, AEAEFE PN
4.3.25 15 P AL RS (TS) 45t

FRAERE MU, R 450 HRM AT ER 440 FFIIABERE . fucud MR TV ppa it BRI 215 31
R 4-50 HEIERRGHE

e el w/ME HAE BAE BpL
T® VsenseHH XS T-HRLE 2R 1 5 - + + <

Avg_Slope® | FHIRIE - -4.1 - mv/e
Vao® 7E30CHT (1) Fi i - 1.32 - \Y
tstarT® EmyA| - 10 - us
Ts emp®@® | HEEHURZRT, ADCRFEH 7] 8.3 - - us

1 HEGEETRIE, AEE Pk,
2. HBCHRIE, AEAEF PR
3. ERAEARAEI (] ) DL ek B2 A RE Py i 5 2 RO A TR E -
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5.1 QFN36
&l 5-1 QFN363: % R~
D
3 | e | *
| ° - Juuuyguudu e |
1 \ . | - | =3 A 0.85 | 050 | 0.95
2 Taser \ - I ,l:—l — Al 0 | o0z | 0.05
| — | N —] b ! «n:
| — | = D |5w T_::ji 610
- - — +—————7 — —|— f— —3—_———+————Ejj D2 [360[3m0]am
‘ 3 & | — & 0.50B5C
‘ : | — Ne 4.00BSC
— D2 — Nd 4. 00BSC
| — I - E 590 [ 600 610
| ‘L_J | == E 3.60 [ 370 [ 380
| ~ - L 0.50 | 0.55 | 0.60
| : honmnnna T
| EXPOSED THERMAL u R |os]ow]ozs
TOP VIEW " PAD ZONE ew K 0.60REF
BOTTOM VIEW
|
‘ -
':w =) :
o ‘ <
SIDE VIEW

Fl 5-2 QFN3GH S AR AN

05 0.

N
PN

w

N
(@)

oo
(*)

2

«—

e
1.0
—18

(I

(I

JUOOOOOOD

A
o
\l

v

:::0%

1. RSFAINEK .
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5.2 LQFP48
B 5-3 LQFP48%i3E R~f

b AT COMMON DIMENSIONS
Y A3 P (UNITS OF MEASURE=MILLIMETER)
JUL D b1
: SYMBOL [ MIN NOM MAX
AAHAAHAHARA - A S T
- t Al 0.05 - 0.15
™ ' TN A2 1.35 1.40 1.4¢
— (_ ! | i .-I — ]::I z n &C ~ [ -"J
i | AN H S o ]::I AZ 0.59 0.64 0.69
CI| BTM E—MARK = ]:3 b 0.18 — 0.27
o | Z—e1.00x0.70 010010 DEPTH o 1 o | ]:3 b1 017 0.20 0.23
o —m ]::I c 013 — 0.18
Co— I — n — — - —
ST AR v T T Ty | ]::I T cl 0.117 0. .2.? 0,137
0.10+0.10 DEPT I, D 8.80 9.00 9.20
T D1 6.90 7.00 7.10
L E 280 | 9.00 9.20
E: Ei 6.50 | 7.0C 7.10
s U e 0.40 0.50 0.560
S F 19 H B.14 | B.17 B.20
' e L 0.50 — 0.70
T L DOREF
R1 0.08 - -
LA R2 0.08 - 0.20
3 0.20 — —
r [E] 0 3.5 7
- b a1 (K Z 13
. ,3.. ( _ bl 62 1 12 13
= E >§\ 9. —WITH PLATING
8 w (A I i
A .'II [ - : (';II.“?.' ﬁ\-——BASE METAL
I | ALL LJ-II-‘ENSIUNS HEFER TO JEOQEC STAMDARD MS0D28 BEC
== —‘; SECTION A—A DO NOT INCLUDE MOLD FLASH,GATE SURR OR PROTRUSION.
L | e
(L)
LEAD FORM PART
Bl 5-4 LQFP48HIZE S & ®
36 ‘ 25 |
I
JUN00ORDOD0D vss
| T
37 L 24
= 92 i —
— : } 0 3T7|:|
— \  I—
—] i —
99 58 = .. R —
' — w —
— ! , =
—/ | 0 5—:
— 05 | R
—1 e —
+ 48— | —13
I
\
|
JUuuoppuuunl
1 12
6.8
0 |
09
J
1. ReFsf =K.
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3
Bl 5-5 QFN48HF R~
SYMBOL MY MAT
TOTAL THICKRESS 2 0.7 0.8
[ E | _ STAND OFF a1 5] 0,058
W - SEATING PLANE MOLD THICKMESS a2 -— -—
— — L/F THICKHESS A3
q LEAD WIDTH L 0. 0.25
O I x D
oY SIZE
/. d e I Y E
, o LE&D PITCH .::" _
FIN 1 CORMER— d £ siTE ‘ x D2 4.5 4.7
[ B EZ 4.5 4.7
g LEAD LENCTH L 0.3 0.5
& d LEAD TP TO EXPOSED PAD EDGE K '
[& PACKACE EDCE TOLERANCE aaa 1
0 MOLD FLATNESS cce 1
o COPLANARITY see 0.08
= LE4D OFFSET bbb 0.07
O EXPOSED_PAD OFFSET i o
d
o
) a e ]
b [ Elaa = (a3
TOF VIEW SIDE VIEW
o2 I.._;ex L
s FE =R X
JUUOUOUTUUUY [ -t
2] = '_— 25
) o |
— =
- =
i = = EADS, CORMER LEADS AND DIE ATTACH FAD,
405, CORMER LEADS AND DIE ATTAC :
FIr[c .\ Y i 2 W 1 ENVIRONMENT-RELATED SUBSTANCES:
-] - 4 FINISH: Cu /EF *Snfe 20s
— (o=
- C 48 (k)
1t )\ e “:[
LA nnonaninonnoo T

1. RSFfNEK .

23

5-6 QFN48H R MR AL EIW

A RI[

04

‘ ‘

0.2

25

R
e
[ ouuagamanag |

5.0
6.8
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5.4 LQFP64
B 5-7 LQFP643IEE R~F

COMMON DIMENSIONS
[ (UNITS OF MEASURE=MILLIMETER)
) SYMBOL | MIN NOM MAX
A [ - - 1.60
HAAHARHARRAARAAR A 008 XE
. AZ 1.35 1.40 1.45
[ /D .-/_’_\"! ——— AS 0.5 0.64 0.69
=\ = b 0.18 0.27
— - - — ol 0.17 0.20 0.23
= BTM E—MARK = c 0.13 - 0.18
E Z2—@1.80=0.70 0.70£0.05 E 0.117 0.127 0.137
= S=EE D 11.95 | 12.00 | 12.05
T 10R_E-MARK = D1 9.90 10.00 10.10
g 2-21.80+0.10 0.10£p.05 DEFTH ". E = 1195 12.00 1205
o INDEX_#1.20£0.10 l, o E a 0.00
— 0.20£0.10| DEPTH h o ;1 3:8 1 bD 105,:,0
[m——— . | 4 .ol
= %) (+) = H 11.09 | 1113 | 11.17
)/ \J L [ 0535 | - 0.70
I R M AN [ L1 1.00REF
S LLTEELLLLEE L m— ] 0.15EF
© o e o o = — ;5. =
. 0 IEER 12°
i = @2 11° 127 13
/ - . Sk WITH PLATING
s | 9/////\5
Nz
BASE METAL
SECTION A—A NOTES:
1. ALL DIMENSIONS REFER TO JEDEC STANDARD MS026 BCD
. DO NOT INCLUDE MOLD FLASH,GATE BURR OR PROTRUSION,
(L1)
LEAD FORM PART

Bl 5-8 LQFP6ARI LR EIN®

0000000000000 s

1L
0.2

4

UUUUUDUU
i
joooooog -

o
ol

-
gopooooo

~

oonoooo

\
j
i
|
i
|
128 78 = S :
|
i
j
i
|
i
i

— o
4?0-.

Jobpoooooooony

00
T |
12.8
1. RSFHfh=k.
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5.5 QFN64
& 5-9 QFN64%f 3 N~
 d D —
- Nd - MILLIMETER
SYMBOI
1 61 MIN [ NOM | MAX
o i i UUUUUUUUUUUUUPUU A 0.85] 0.901 0.95
T = )
- B ¥ g Al 0 |0.02]0.05
-} D2 L) W= ™ 7 e
= < . ap b 0.15] 0.20 | 0.25
-} g
= = bl 0. 14RE}
-l g
= = C 0. 20REF
m =) g—2
LB o g “ D 7.90 | 8.00| 8.10
= = D2 6.40 | 6.50 | 6.60
= = ==
= b= e 0. 40BS(
=) = - g
= 1 = ! Nd 6. 00BSC
4 L4 - N )
| [} 0000000000000000 I 7.90 | 8.00) 8.10
e ol | E2 6.40 | 6.50 | 6.60
E \il(]\: l/l‘ ,l\‘|“ RMAL Ne 6. 00BSC
TOP VIEW BOTTOM VIEW L 0.40 I 0. 10] 0.45
K 0. 35REF
h 0. 30 l 0.35 l 0.40
[}
1
| -+
SIDE VIEW

B 5-10 QFNGARE IR A EY W

1

UUHHHHHHHHUUHHHH 085

|:|32

LO‘

100oonod
10000000 -

o
[\

0000OUL
10000auL

EEN

J000000BRODDO0DY

7.0

8.7

1. RSFfoNEK.
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5.6 LQFP80
B 5-11 LQFP80H 3 R~

D
D1
HAAARHAAARARAAREABAE P
(UNITS OF MEASURE=MILLIMETER)
o f;\ RN == SYMBOL | MIN NOM MAX
= L= A - 1.60
= NTOP—E—-MARK Fm AT 0.05 - 0.15
= 2—¢1.80+0.10X0.10+0.050 |Fm A2 1.35 1.40 1.45
= ] Al 0.59 0.64 0.69
= i b 0.18 - 0.27
M —— _ _ == b1 0.17 020 | 0.23
= BIM—E-MARK == ’l] g:f — g:f)‘
s 2—¢1.80£0,10X0.10£0.050 |F= c 12 13
= — D 15,80 | 14.00 | 14.20
= INDEX @1.20+0.10 = b o0 19200 11290
== ,/ 0.20£0.10 DEPTH F— E 13.80 14.00 14.90
= 44 Y =S E1 1100 | 12.00 | 1210
= ] NP = 0.40 | 050 | 0.60
_ _ L 0.45 0.60 0.75
EELLELEERELFELEELE T Torer
~ Fe b—I -[®[0.08 R 0.08 = -
RZ 0.08 - 0.20
a o 35 7
WITH PLATING BASE METAL 1 o - -
ety | 97 11" 12 13
lIILI . i 3 TE 12 13
Ilr III N
I|l II I |\§
g | | il
[~ | "JU_ NOTES:
ALL DIMENSIONS REFER TO JEDEC STANDARD
CECTION A_A MS—026 BDD DO NOT INCLUDE MOLD
= FLASH OR PROTRUSIONS.

Bl 5-12 LQFP8ORf 3/ A W ™

) 60 ‘ 4
1000000000000DI00000 xss
TEIED a‘ L \ —40

= 0.2 | =

— | —

= | 03—

— | [

— ! —

— | —

149 98 =H-——————— e =
= | =

— | —

= | 05 =

— ‘ |

= 05 | =

1+ 80— ”‘ ‘k : =21
QMMMMMMMMMMQ‘
11.8
14.9
1. R =XK.
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COMMON DIMENSIONS
(UNITS OF MEASURE=MILLUMETER)
- o - - - i
m ,\h‘A;bf” SYMBOL | MIN NOM | MAX
124893004 ARARRRARRARRARRS f A - _T- Tie
= 7Y o O A2 1.35 1.40 1.45
= \_J P == = A3 0.59 | 064 | 0569
= ) == = b 0.17 - | 0.27
i BTM E~MARK 2-@1.840.1 DEFP D.140.05- E _[_ bi o017 0.20 0.23
= = i c 0.13 - 0.18
= = = e o1 0.17 0127 | 0.134
1 = = = D 15.80 16.00 16.20
v = E= e D1 13.90 [ 14.00 | 14.10
== = s £ 15.80 | 16.00 | 16.20
== = E1 13.90 | 14.00 | 14.10
S 0P E-MARK 2-918+01 DEP 014005 | E e 0.40 0.50 | 0.60
ST INDEX 12200 DER 02400 | P = L 045 | 0.60 0.75
= K = = L1 _DOREF
= ) B E L2 0.25BSC
- _ i R 0.08 - .
IEEELBEEREEEGEBEEGEG] ] = K2 oos [ - 0.20
gl |- ) | . 0. —
Lo AA 0 0 3.5 7
01 0 - =
07 11 127 | 1%
B3 11° 12 13
NOTES:
ALL DIMENSIONS REFER TO JEDEC STANDARD
BASE METAL WITH PLATING MS—026 BED DO NOT INCLUDE MOLD FLASH
f —— OR PROTRUSIONS.
o / N
SECTION A—A
Bl 5-14 LQFP100%} 3 43 2 ©
i 75 51 |
(000000000000000000000000 255
75 4‘ L —50
— 0.2 —
— . —
— I —
— 03— =
— —
— —
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— —
— —
— —
— —
169 123 = ==
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— L
— 05—
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— —
— —
— —
— —
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— —
— 9 —
1100= ‘ ‘ —26
1 25 ‘
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Product series

A

Specific number

A

Batch number

A
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6 VI TAfE B

B 6-1 N32G455 & FiT A {E B E=R

N 32 G 4 5 C B L 7

Company Abbreviation
Nsingtech
MCU Bit Width
32bit
Types of Product
General Purpose Temperature Range
MCU Core 7:-40T~105T
4 = ARM Cortex-M4
Product Series Package Type
x5 = Enhanced IC_; I(_ng:IIZ\IP
Number _of Pins Flash Size
T =36 Pins B = 128K Flash
C =48 Pins C = 256K Flash
R =64 Pins E = 512K Flash
M =80 Pins G = 1024K Flash
V =100 Pins
£ 6-1 N32G455RFIT BRAMLE S
PARLAER=O) ESE] HEE R~ 3@ SPQ® 1B
N32G455CBL7 LQFP48 7mm*7mm FEfE 250 -40°C ~ 105°C
N32G455CCL7 LQFP48 7mm*7mm FLi 250 -40°C ~ 105°C
N32G455CEL7 LQFP48 7mm*7mm e 250 -40°C ~ 105°C
N32G455CEQ7 QFN48 6mm*6mm e 490 -40°C ~ 105°C
N32G455RBL7 LQFP64 10mm*10mm e 160 -40°C ~ 105°C
N32G455RCL7 LQFP64 10mm*10mm FEft 160 -40°C ~ 105°C
N32G455REL7 LQFP64 10mm*10mm i 160 -40°C ~ 105°C
N32G455RGL7 LQFP64 10mm*10mm e 160 -40°C ~ 105°C
N32G455MBL7 LQFP80 12mm*12mm e 119 -40°C ~ 105°C
N32G455MCL7 LQFP80 12mm*12mm e 119 -40°C ~ 105°C
N32G455MEL7 LQFP80 12mm*12mm FEft 119 -40°C ~ 105°C
N32G455VBL7 LQFP100 14mm*14mm et 920 -40°C ~ 105°C
N32G455VCL7 LQFP100 14mm*14mm FEft 90 -40°C ~ 105°C
N32G455VEL7 LQFP100 14mm*14mm e 90 -40°C ~ 105°C
N32G455VGL7 LQFP100 14mm*14mm et 90 -40°C ~ 105°C
1. BOHTEAEIT IS B LI A T
2. MBRNHERIELE, MRA AT R, EKRE KA.
3. m/MERHE.
76195 ERBARBAHRAT NSING TECHNOLOGIES INC.
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H# fRA | 1B
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. MB% Flash 323 705 i b

BB LA MR

BT 2.29 715 DVP FIFO K/h: 32x 32bit 7y 8 x 32bit
BT 3.1.1 LQFP64 3R X

BT 3.2 51 MR e L3k 3-2, G AR

BT 3.2 SIMIE HE S, M Fail-safe 4]
BT 4.1.6 7%

BT 4.2 205 i RAUE E IR 7> 245

BT 4.3.2 FHRIBE B 1 TAE &A% Voo EIH# S5/ ME
BELT 4.3.3 PYIRE AR B R

BT 4.35 HEHHIRRFE frok AR A fecLku/freLie
BT 4.3.7 PEBEHEREERE LSI S5

BT 4.3.9 FLASH 1261251
BT 4.3.12 1/0 i R

BT 4.3.13 NRST 5| Jils:

BT 4.3.14 TIM F5E teounter 50

BT 4.3.16 SPI/12S B R 4-27

BT 4.3.23 12 A AEU A (ADC) -S4

BB T 4.3.24 DAC S BH

BT 4.3.25 IBHBUK 3 (OPAMP) A S HH /) S 5K
BT 4.3.27 AR AR

B4 3.1 B R R E

B 2-1 fEAf AU

Bk 3-1 & e SR 78 Ui B

1BEER 4-2 110 S K8 H IR

1B AR EAE R S 4

1B S0P % 5260 FH R A RS R M A DG 23

A& S HUREFATLAS 3 1 i 280 A e K BTV FEAE OGS 4K
16 BSOS FE P B R AR DS S 8

16 B 38 A0 FE P B R P AR DS 3 8

2020.6.28 V11

© © N o 0o B~ 0 b PDhd PP

(SN
o

2020.9.16 V1.2

e~ e e O e < o
© O N o U A~ W N

2020.11.27 V121

Bl w0 e

2020.12.17 V122
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78195 H EHEARBAER AR NSING TECHNOLOGIES INC.

Hihb: PRYITE G 1L X BT Ab X E IR %1095 8 RE AR K E
Hii%: +86-755-86309900 15 H: +86-755-86169100
4k https:/iwww.nsingtech.com HR%i: 518057



\

BRI

N

www.nsingtech.com

B SUNAE A SRR A KR S 2

& SUNAE A28 77 i FIBUE (R AT R AH DG S 45
ESD Z5% fie KABAH R 5% A

B0 FFASRHEA RS HL

et AR, S HE WA R &
- EEGRN fa H SS IR A RS A

BEGHIAN NRST 5 JIEF A <S5

BB 12C B R S 5L

BN SPIL FE AR S5

BN SPI2 FEEAH S5

BN 12S FEHEAH S5

EEgmA 128 RN 7 B bR iR R
BEGRAN QSPI Kt Fl xS 5

& N SDIMMC 4 LU AR 2 5 50
& N LUK R (Ethernet) 2 I R AH < S 51

. BN DVP 15 5 2R XS 5L

. BB ADC R AT LA S 4

BN DAC Rt 23

EHUH N OPAMP HEIEAH 254

& BSUA N IR FE A IS R VR AR G 24

© ® N o

NI R N N o o s T e O T O o =
o W N P O © © N o o » w b = O

USRS N
10 FHARFERE N &%
o L P T AR P A
T 22 E i

2021.09.17 V.122

EalN A

A AZ B

2021.1022 | V2.0.0 " ST
BB 1/O S IR 25 A AR S A

nNoE

S 52 XL ADC 5 IV B & 08 3 1 sl P 1
HSI 3800 573 eS8, R i B

1&E4 ADC 451 I s R ] 250

ADC "R B R 1 2 d K SMHZ AN PRI 18 S
LSE #i35 #FF M BR ESR CL B

B 32.768KH i A f) S 18

SR B A IR R

BB L NRST 3 {47 ]

2022.07.05 V2.1
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17.
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22.
23.
24,
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26.
27.
28.
29.
30.
31.
32.
33.
34,
. BHGR 3-1 10 giiHtA

BIE LU A8 TA 414

A E I B AU R T SR

& 1E SP1 R 525 Lh S 4

Bk A R-SRAM {RFFfiiER

CRC T+ 8] %0y 1 4> HCLK

Hhohn STOP2 M. RTC AR, NRST Bfi. IWDG A7
&2 RTC S I Bhii tH 15 5 4% 512Hz 31| 256Hz
BBt ADC i NI IE 40 By 38
&4 & 4-3/4-4/4-5/4-6/4-17/4-24/4-25/4-26
BEER 47 NESH L

WRINZE 4-13/4-14 Bypass 1 31i H]

B2 4-15/4-17/4-18/4-20/4-48/4-49/4-50 $iik
BT 4-17 1R MR

1BER 4-22 TERELERR

18 A H BN bR v

B 4-25 ik, ¥ VIHIVIL fiiik

Bk 4-29 b

B 4-44 Hhid

Bk 4-47 Hhid

Bk 4-18 fhid

IS INER 4-45 ADC KFEI [A]

BB EXTI VRS 9 21 4

&2 IWDG Tl Hids o 3 4L

1B O P PR A IR

&4 STOPO A5 2 3 H 145 38 TAERE S Hid
AN DMA B] H 7% QSPI

2022.08.30

V2.2.0

> W npoE

1BME 4-34 12C £ L1
&4 ADC FFIHEH XS4
&4 ADC RFEI R A 52 5L
i QFNG4 3k 1=

2024.11.20
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=

1 hn QFN36 351 5
B K 2-2
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A A
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2. Bt 3.2 %, SIHEHE ML, PA6 &AM COMPL_OUT

3. BHA 22
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