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N32G457xC/xE BAEF M

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

Reghrik

® Wi CPU
— 32 ARM Cortex-M4 W%+ FPU, HJ8 WtgFafeik48 4, CKF DSP 541 MPU
— N 8KB #E% Cache 2247, SCHF Flash NIIH A ITTHATREF 0 554y
— B X4 144MHz, 180DMIPS

o nEFER

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

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

— HSE: 4MHz~32MHz M i 1

— LSE: 32.768KHz #h B i% & 4

— HSI: Nk i#E RC OSC 8MHz

— LSI: W#HBKIE RC OSC 40KHz

— WEEEPLL

— SO L BRITER, ATACE RZN . HSE. HSI EL PLL 44 !
o £fr

—  SCRE R AR RIS S R AL

— XRETIMELL, B
o EfEEM

— 7N US)ART M, fmidRik 4.5 Mbps, H 34~ USART #2110 (3 #F 1SO7816, IrDA,
LIND , 44~ UART #11

— 3ASPIE:M, KA 36 MHz, o 2 N3CEKF 12S

— 1/ QSPI#20, Kk 144 Mbps

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

— 2/ CAN 2.0A/B A4

— 1/~ SDIO £z, 3¥F SD/SDIO/MMC #%

— 1> Ethernet MAC #:11, SZ#F 10M/100M LK M

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

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

— ZETAEEESIER, WE 64 T LR

— 2/ 12bit DAC, KFEZ 1Msps

— SRR NN S R

— TSR O R 1.8~3.6V AT HLUE T4
BT R 97 MR HTIRER GPIOs, KZ % GPIO X HF 5V k.
2 NRIE DMA 488, N2 3%k 8 818, BEFEMNE K& B M b E R TR
RTC SERFI Y, SIFESEER, MM, RPERE, SR AN PR
BB THHER

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

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

— 2/ 16bit HAlE B AR
— 1x 24bit SysTick
— 1x 7bit & HAT I (WWDG)
—  1x 12bit S AT 14 ( IWDG)
o ZmEHI
— 7% SWDNTAG #E£L % 1
— ¥#¥ UART. USB Bootloader
o ek
—  WNEEMEEREE N S
— S FF AES. DES. SHA. SM1. SM3. SM4. SM7. MD5 %k
—  Flash f#-fi& =
— ZHPAHPXEH (MMU)
— TRNG EBEHLECR 4 %%
— CRC16/32
— XRERYP (WRP) , ZFR{RY (RDP) 4% (LO/L1/L2)
—  XFFRAEED), BIFINE TR, ZAeEH
— RPN BRI, B
® 96 fr UID %% 128 fi UCID
o TRk
— LAEfEVEHE: 1.8V~3.6V
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—  LAFREEVEH: -40°C~105°C

— ESD: #KV (HBM #%Y) , HKV (CDM #H)
o %

— LQFP64(10mm x 10mm)

— LQFP80(12mm x 12mm)

— LQFP100(24mm x 14mm)

— LQFP128(14mm x 14mm)
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H3x
(171 OO 6
L L B ettt 7
p % - {1171 OO 8
21 ABFEBREPIAZ oottt ettt 8
22 AFERE oottt ettt s et s e 8
221 HRA TR TETEME BE oottt ettt 9
2.2.2 HRATRSRAM ..ottt st 9
2.2.3 BEMAN RN B FIZEINVIC) oottt 10
R e e e B (= I | OO O RO ORURUROROTRON 10
DA TFEH ZRGE oottt ettt 10
2.5 JEBIHETR oottt ettt 11
206 BEELTTZE oottt ettt ettt 11
27 BZAVT oottt e 12
2.8 TIZRFE FEL HETIES oottt ettt ettt ettt 12
2.0 TR B oottt ettt ettt a et a et s ettt e et s et n et en ettt en e 12
200 MERIIFERETR oot e 12
201 BLEEAFAEBSTTIUDMA) oottt et 13
2,12 SEHFHF BT (RTC) vttt 13
213 SEBTBERITE T oottt st ettt a st s et s et n ettt 13
2.13.1 FEATEITBE(TIMBHFITIMT) ..ottt eneas 13
2.13.2 FBHTEITZE(TIMX) oottt 14
2.13.3 AR EIT BR(TIMLIFITIMBE).....ooviveeieieeeieee et 14
2.13.4 ARG FETEIT BE(SYSUCK) coovocvoeeerceeeees ettt ettt n ettt 15
2135 BT TITEITBEWDG) ..ottt sttt n et n et 15
24 P ZEFE T oot ettt bbbttt sttt 16
215 JBH BT HUUR BEUSART) oottt sttt 17
216 AT AP TT(SPI) ettt sttt sttt ettt 18
207 BT EETIE TT(12S) oottt ettt sttt s ettt ettt 19
208 PULRAMIE TT(QSPI) oottt ettt ettt ne e snens 20
219 B KT NI FETT(SDIO) . cieeeseese ettt sttt 20
2.20 FEHIEE DI ZE(CAN) oottt st s sttt st n et s et s et s et s e s n s 20
221 P AT EZR(USB) oottt 21
2.22 BTN ETT(GPIO) oot 21
2.23 B BT HEAIBE(ADC) oottt 22
224 BT IEANIFEAIZZ(DAC) .ot 23
2.25 FBETHRIFOPAMPY) ...ttt 24
226 FEADLELEEIF(COMP) .ottt n et es e 24
227 T A IEIH(TS) covoeeeeeeeeee ettt en s 24
228 PUATKIFE TT(ETHERNET) c..cvoveceeeseee ettt s s s s st es s sssnsns s st enn s nseees 25
229 BLFHIATIE TT(DVP) oot n st ns e 25
230 PEIRTERIRIE T BLELTE(CRC) oot ns e 26
231 BLVEIELENITE GIEE(SAC) oottt ettt 26
232 ME LA FE T (UID) oottt 26
2.33 BT HALRITAGIITR T (SWI-DP) oottt sttt 27
3 BIBHIGE IR ..ot 28
31 B TRTEIE] oo 28
BULL LQFPBA........ooeeoeeeeeeeee ettt 28
3 110 = =< TSP 29
TN TR I 10 = = 0o PP 30
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B LA LQFPIL28 ..ottt ettt ettt ettt ettt ettt ettt ettt ee et n et en et e en et en et 31
3.2 B FHTE S oottt ettt ettt ettt 32
¥ - TS 42
AT TR 2 oottt ettt ettt ettt ettt ettt ettt ettt ettt e e n et en ettt 42
T Y, 15 NG/ € = NPT TR OO 42
B0, B BB oottt ettt ettt ettt e ettt et ettt ettt ettt ettt et et ettt enenns 42
403 I R oottt ettt ettt ettt ettt ettt ettt ettt 42
B LA A B L S oottt ettt ettt et e ettt ettt ettt ettt ettt ettt ettt naeee 42
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 42
48 T R oottt ettt ettt ettt ettt ettt ettt ettt naene 44
A= R = 51 1 == TP OT ST R TP OO 45
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 45
e S B (=< TSSO E TSP U PRSP TUURTROTRTRTRTR 46
B3, B ] T 2 oottt ettt ettt ettt ettt ettt ettt er et e ettt 46
4.3, A I B T A oottt ettt ettt e et et e et e et eten e et e s enen e 46
E R I R R IV L = OO 46
B34 PYBIIZEZEHLIE cooooeeeeeeeeeeeeeeeeee ettt ettt et ettt et et et et ettt ettt ettt ettt ettt 47
4,35 B A oottt ettt ettt ettt ettt ettt ettt e 48
4,38 B B EEE oottt ettt ettt ettt ettt ettt ettt ettt 50
43,7 B B oottt ettt ettt ettt ettt ettt ettt ettt 53
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 53
430 P L L oo ettt ettt ettt ettt ettt ettt et ettt e e 54
4.3.00 FL A SH A B T <ottt ettt ettt e et e e e et e ettt ettt e et n et r et er e 54
4311 AR RAE(FEIBUBIE oottt 55
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 55
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 59
B304 TIM B B PE oottt ettt e et et et et ettt e et ee et e e et et et e e et et e e et et et et et e et es e et e e e et et eeenens 60
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 61
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 62
A.3.07 QSPEEFTE ...ttt ettt 67
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 68
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 70
4.3.20 LA (EtNEINEE) T FTEFME ..ottt 70
4.3.21 FUFHUITEE T (DVP)IE TTRFIE oot 72
4.3.22 P12 IR LG (CANYE IRETE oo 73
4.3.23 120 A EHEE B (ADC)HLSBE oo 73
4.3.24 1207 B EE B AR (DAC) LB E oot 77
4.3.25 JEFTHRZE(OPAMP) LB EL oot 78
4.3.26 ELILEH(COMP)YHEL B E oot 79
4.3.27 TR TEAG B (TSYRFNE oo 80
B B TR T oottt ettt ettt ettt et e et et ettt ettt et ettt ettt ettt r et eniens 81
BT LLQFPBA ..ottt e et e ettt e ettt ettt 81
5.2 LLQFPBO ..ottt ettt e ettt ettt ettt e ettt ettt 82
5.3 LQFPLOD ...ttt ettt e ettt ettt 83
SALQFPL28 ...ttt ettt 84
5.5 B BT oottt ettt ettt ettt ettt ettt ee ettt ee e 85
B BT T B oottt ettt ettt ettt ettt ettt et ee et et ee et et e et e et e et ee et et en e eneeneens 86
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 87
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 91
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RHEZF
BT 2oL B I B T T I oottt ettt ettt ettt ettt ettt ettt eeen e 13
2 3L B HIIE oottt ettt ettt et et et et e et et e et n et en et 32
B AL HE R oottt ettt ettt ettt ettt ettt ettt ettt ettt ettt en e 45
BB A2 T E oottt ettt ettt ettt ettt ettt et ettt ettt ettt ettt ettt en et 45
BB A3 R I E oottt ettt ettt ettt ettt ettt e e ettt ettt et ettt et ettt ettt 46
BB A B ) T E B oottt ettt ettt ettt ettt ettt ettt ettt en et 46
B A5 B T LT B T E 20 oottt ettt ettt ettt 46
Fo 4-6 PRI AL AT B AZ B R IE oottt ettt ettt ettt et n ettt 47
ZZ AT T B IIBE IR oottt ettt ettt ettt et e ettt ettt ettt ettt ettt ettt ettt ettt 47
F 4-8 TR N R K LA, B A IEACHD A P S TN B AT 1o 48
C I I 310 R vl N o N =< < T =TT 48
F 4-10 BT LAY LRV AR, BE AL FEARAD M I EBFLASHA IZ AT oo 49
411 BERRRE IR T LI EE T T oottt ettt ettt ettt ettt ettt ettt ettt et et ettt ettt n et 49
F 4-12 R R AU R R BRI EE oottt e et e ettt n et n et 50
F 413 AN P I A (BYPASSHEIR) oo 50
F 414 ARIE AR F ARV (BYPASSEEIR) ..ottt 51
F2 4-15 HSE 4~32MHZIR T B TEDD oottt ettt ee ettt ee et ettt et eeen e 52
F 4-16 LSETRIG 22 HFE (FLSET32.7BBKHZ)D) ..ottt ettt sttt 52
B2 A LT HSI R T B TE D@ oottt ettt ettt et et ettt ettt ettt en e 53
2 AL LS TZ A MED oottt ettt ettt ettt ettt et n ettt en et 53
2 4-19 MRIIFEREIRBIMRIEINT T ..ottt et e ettt ee e e e et et e etes e et es e eten e et es e et eneeees s eeeeseeeesenneas 54
B A 20 P E oottt ettt ettt ettt ettt et ettt ettt et en et 54
B AL R E AT B L oottt ettt ettt ettt ettt ettt 54
Sy AR e e A 11 TN 55
G A28 ESDAART IR AR oottt ettt ettt ettt ettt ettt ettt e ettt ettt ettt ee ettt 55
A28 I SIBUBE oottt ettt ettt ettt ettt ettt ettt ettt en et 55
B 425 1 OB A I oottt ettt ettt ettt ettt ettt ettt 56
BB A28 IO R B HE JT3R oottt ettt ettt ettt ettt ettt ettt ettt ettt e e 57
B AT T L R oottt ettt ettt A ettt ettt ee et et et et et e e et e ettt r et eneees 57
B A28 NI AT TIEETED oottt ettt ettt ettt ettt ettt ettt et e ettt ettt ettt ettt n et 58
C B L NN =T W= TR 59
ZZ A-B0 TIMLIBEETED oottt ettt ettt e et et e e et e s e e ettt s et er e et et et et en et 60
E A-BLTIM2IBIAISEFTED oottt ettt ettt ettt e et ettt e e et et e et es e et e et s et en e 60
# 4-32IWDG e KA/ B AT TE] (LSI =40 KHZ) oo 61
# 4-33 WWDGH: KA /N E AL A (APBL PCLKL = 3BMHZ) ..o 61
ZE BB LCTE T oottt ettt ettt ettt ettt ettt ettt ettt er et 61
ZZ B35 SPILEETED oottt ettt ettt ettt ettt ettt ettt ettt ettt e ettt er et 63
ZZ 836 SPI2IBEFMED oottt ettt ettt ettt ettt et r ettt n et en et 63
ZE A-BT BSHIETED oottt ettt ettt ettt ettt ettt n et e ettt er et 66
e 4-38 QSPIZESDRIEZN T HIEFIE ©.vovoes ettt sttt 67
e 4-39 QSPIZEDDRAEI T HIEFYE ..ottt sttt 68
ZE B840 SDIMMOCHEE TTEFTE .ottt ettt ettt ettt e et e et e e et es e et et e et et e et en e et e e es s et et eneeser e 69
ZE BB USB IR BIITIAL ..ottt e ettt et et e ettt e e et e e et e et et e e et e etee e et et e et en e et et r et en et 70
B B2 USB L UL oottt ettt ettt ettt ettt ettt ettt ettt er et 70
G A BB USB AT H UL oottt ettt ettt ettt ettt ettt et ettt ettt n ettt 70
V) 5 i R OO STTTT 71
B 485 L R I S M E B B A R oottt ettt ettt 71
446 DL I RMINE S B A IE oottt ettt ee et ee ettt er e 72
T AT D R I IMIIE B A oottt et ettt ettt ee e 72
BB B8 DV P B B A oottt ettt ettt ettt 73
ZE BB ADCHTFNE .ottt ettt ettt e en e 74
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FEA-50 AD C oA BT T8 ) oottt e et et e et et et ettt e ettt ettt ettt ettt ee et 74
2 4-51 ADCHEFE — TR PR IITIRIR ZEED@ oottt ettt ettt ettt et ettt ee et e st e et eneens 75
B A5 DACHTTE oottt ettt ettt ettt ettt ettt ettt e e ettt ettt en et 78
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22 B-L1 INB2GA57 BRI T B T oottt ettt e et e et e ettt ettt en e 86
4 H EHEARBAER AR NSING TECHNOLOGIES INC.
ke EYITTRG L X B AL X R VR #1095 R R K JE
Hiif: +86-755-86309900 . +86-755-86169100

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



Ay,
W EIREAR

www.nsingtech.com
K H ok
O W N LT e Loy A TP 6
BEL 2-1 FF A BRI Bl oottt et et et ettt ettt ettt et et e et e ettt ettt ee e 9
BEL 2-2 B AIIARE <ottt t ettt ettt et et e et ettt et ettt ettt e et et et ettt ettt e ettt s et et en e r e enaens 11
& 3-1 N32GA57 R HILQFPBA T HIZN AT .vovoeveeeeveeees et es sttt sttt sttt sttt 28
& 3-2 N32GA57 2 HLQFPBO T HIZN AT w.vovvoevereeveeeieseeetesee sttt sttt sttt 29
& 3-3N32GA57 B2 HILQFPLOOGI FHI TN vttt sttt sttt 30
& 3-4 N32GA57 B2 HILQFPL28GI JHI TN wovoveeeeveeeetee et es sttt sttt 31
e R < = < OO OO TO OO 42
BEL 42 BI AN EELIE oottt sttt ettt ettt e et et n et n e en e neeniees 43
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e I | N 2 SN I L TN 60
B 4-12 PC R AT IR T AR FLIE W oottt ettt s et et et et e et e e et es et et e e e e e s et eeen s e neenenns 62
K] 4-13 SPUEFE ] — MBI RICLIKPHASO ...ttt en s 64
K] 4-14 SPURFE ] — MBI RICLIKPHAZIO .ottt en s 64
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B 4-23 LUK BHISIMIE B oottt ettt n et st e en e neenees 71
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S 0 Ll =00 2 5 N OO 83
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1 =&

N32G457 Z 5 iz ) 28 77 fi % F i M BE 32/ ARM . Cortex™-MAF N %, R SIZE 8T (FPU) M S
SHFE (DSP) , HFIATHEIES . & LAEES144MHz, SERETAS12KB N 47 f#Flash, 37 #5% H
I, fK144KB SRAM. B — NN EEEEAHBA 2R, MG S b i 2R APB J i 260 [, %
Z X FFIT/NEF/Os. SRt E FIm R 1, 554112075 Msps ADC, i % S RRA0A M N IEIE
2/1Msps 12(iDAC, 4AREMAL NS BN E, &7 ER s . RNt 2 Fri@Es a0, a
FETPU(S)ART. 4M12C. 34°SPIL 24M12S. 11QSPI. 11MNUSB 2.0#% 44+ 2MCAN 2.0B. 11SDIOiE S # 1,
FAE1AN10/100M LR MMACHE: H, AN B335 k310 (DVP) , W B SIS g 5 2, SCRr 2 FiE
B S [ 3 By i ok

N32G457 & 5177 i il fa g TAE T-40 CTE+105THHR VLR, Lt EEL8VEI6V, 2 ThFeri=atH
FUERE, FFOARIIAER I ER o 1Z R VP SR A5 M 64RH 22 128 Jl () ARPAS [ s B 2 20, ARIEAS [ i 2
b, B RAMERCE AR X E IMNLACE, H1FN32G457 R Az H & AT Tlkish], H
BLERZNFER], FTEINL, FRHAE, PIZEEIR, AN E I M, XEMGER, PLCEZFN AT G. B 1144 T
Z RV S HER

B 1-1 N32G457 R FIERE

REING [ ’

Flash
aanal SRAM ARM Cortex-M4 128/256/51263

144 MHz

|| g
sran Il sran o
— | | —

s N

.

AHBRELHRIE (144 MHZ)

DMA1 | DMA2 Secunty
8-ch 8-ch BREx
i} L

USART]| I2C FS UsSB
?*5_:"; o Device

6 H EHEARBAER AR NSING TECHNOLOGIES INC.

Huhk: RN RE Ll X AL X R % 109 5 R AR K E
1% +86-755-86309900 £ H: +86-755-86169100
FR4ik: https://www.nsingtech.com Hii%%: 518057
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£ 1-1 N32GASTRINEERE

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

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

TAERSE 1.8~3.6V/-40~105°C

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

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

12bit DAC 2
Number of channels 2Channel

OPAMP 4

COMP 7
HERE DES/3DES. AES. SHA1/SHA224/SHA256. SM1. SM3. SM4. SM7. MD5. CRC16/CRC32. TRNG
TR EERY (RDP/WRP) | RN 4 XA Z2H3)
EE ] LQFP64 \ LQFP80 | LQFP100 LQFP128
1. SPI2FASPI3HE M BE % R i Hi 7E SP IR AN 2S ¥ ik 2 (] )46k .
7 ERBARBAHRAT 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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2 TheEe i
2.1 S EBAZ%

N32G457 ZHEE K T i — LR A RARM Cortex™-MAFAb L 2%, 7£ Cortex™-M3 P #% (11355l Eoiik 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 AOAR 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

N32G457 Z 5| g E & R AN A AF (Flash) 17figas . iR AZUSRAM, T 2-1 N7 2s it 1 .

8 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
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0xE010_0000

OxEOOF_F000
0xE004_2000
0xE004_1000
0xE004_0000

0xE000_F000
0xE000_E000
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
OXIFFF_F800
OXLFFF_4000
OX1FFF_0000
0x1002_0000
0x1000_0000
0x0808_0000
0x0800_0000
0x0008_0000
0x0000_0000

OXFFFF_FFFF

Reserved

OXEOOF_FFFF

ROM Table

OXEOOF_EFFF

External PPB

OXE004_1FFF

Reserved

Vendor Specific 511MB

0XxE004_OFFF

TPIU

Private Peripheral - External 768KB

OXEO003_FFFF

Reserved

Private Peripheral - Internal 256KB

OXE000_EFFF

NVIC

0XE000_DFFF

Reserved

0xE000_2FFF

FPB

O0XE000_1FFF

DWT

0XE000_OFFF

IT™

OXDFFF_FFFF|

Reserved

OxA000_1FFF

QSPI Register

0xA000_OFFF

Reserved

OX9FFF_FFFF [

QSPI Bank

Extended register 1GB

OX8FFF_FFFF |

Reserved

OXSFFF_FFFF

Reserved

Ox43FF_FFFF

Reserved(bit-band Alias)

0x4253_FFFF

Peripheral Alias(bit-band Alias)

OX41FF_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

SRAM Alias(bit-band Alias)

OX21FF_FFFF

Reserved

0x200F_FFFF

Reserved(bit-band Region)

0x2002_3FFF
0x2001_FFFF

SRAM/Retention SRAM
(bit-band Region)

Peripheral 0.5GB

OXIFFF_FFFF

Reserved

Ox1FFF_F811

OptionBytes

OXIFFF_F7FF

Reserved

OX1FFF_3FFF

OXIFFE_FFFF

Reserved

SRAM 0.5GB

0x1001_FFFF

Aliased to SRAM

OXOFFF_FFFF

Reserved

0x0807_FFFF

Main FLASH

OXO7FF_FFFF

Reserved

0x0007_FFFF

Aliased to y/SR.

CODE 0.5GB

Reserved 0x4002_A000 - OX5FFF_FFFF

ETH 0x4002_8000 - 0x4002_9FFF

Reserved 0x4002_5000 - 0x4002_7FFF

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

ADC1 0x4002_0800 - 0x4002_OBFF

% DMA2 0x4002_0400 - 0x4002_07FF
< DMA1 0x4002_0000 - 0x4002_03FF
Reserved 0x4001_8400 - 0x4001_FFFF

SDIo 0x4001_8000 - 0x4001_83FF

Reserved 0x4001_5800 - 0x4001_7FFF

UART7 0x4001_5400 - 0x4001_57FF

UART6 0x4001_5000 - 0x4001_S3FF

DVP 0x4001_4C00 - 0x4001_4FFF

12C4 0x4001_4800 - 0x4001_4BFF

12C3 0x4001_4400 - 0x4001_47FF

Reserved 0x4001_3C00 - 0x4001_43FF

USART1 0x4001_3800 - 0x4001_3BFF

TIM8 0x4001_3400 - 0x4001_37FF

SPI1 0x4001_3000 - 0x4001_33FF

TIM1 0x4001_2C00 - 0x4001_2FFF

Reserved 0x4001_2400 - 0x4001_2BFF

o~ GPIOG 0x4001_2000 - 0x4001_23FF
[a] GPIOF 0x4001_1C00 - 0x4001_1FFF
o GPIOE 0x4001_1800 - 0x4001_1BFF
< GPIOD 0x4001_1400 - 0x4001_17FF
GPlOC 0x4001_1000 - 0x4001_13FF

GPI0OB 0x4001_0C00 - 0x4001_OFFF

GPIOA 0x4001_0800 - 0x4001_OBFF

EXTI 0x4001_0400 - 0x4001_07FF

AFIO 0x4001_0000 - 0x4001_O3FF

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

CAN1 0x4000_6400 - 0x4000_67FF

USB/CAN1 SRAM 512B 0x4000_6000 - 0x4000_63FF

USB Register 0x4000_5C00 - 0x4000_5FFF

12C2 0x4000_5800 - 0x4000_SBFF

12C1 0x4000_5400 - 0x4000_S7FF

UARTS 0x4000_5000 - 0x4000_S53FF

UART4 0x4000_4C00 - 0x4000_4FFF

— USART3 0x4000_4800 - 0x4000_4BFF
[a] USART2 0x4000_4400 - 0x4000_47FF
o Reserved 0x4000_4000 - 0x4000_43FF
< SPI3/12S3 0x4000_3C00 - 0x4000_3FFF
SPI2/12S2 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

TIM7 0x4000_1400 - 0x4000_17FF

TIM6 0x4000_1000 - 0x4000_13FF

TIMS 0x4000_0C00 - 0x4000_OFFF

TIM4 0x4000_0800 - 0x4000_OBFF

TIM3 0x4000_0400 - 0x4000_07FF

TIM2 0x4000_0000 - 0x4000_O03FF

2.2.1 RN N2

FEBM 256KFI512K 7 F ik NZUNAE (FLASH) , H TR FAIEdE, TUEAK/DN 2Kbyte, SCRFITE

Bry 7HL TR R SRR,

THRAEREINBRYT, BAEIINE . EE EES CAERFHATERE) .
TR PR EE, 2 N3P K, R AP 2 RS TR EE (AT ST .
2.2.2 BRARSRAM

Fr AR % 18 144K 75 1 ) B SRAMAIIR-SRAM,  HH'R-SRAM NRetention SRAM, K/NA16KFTi. R-
SRAMZ ffRetention, 7EVBAT. Standbytx0 R Al ARFFEHE (AT DARC B AR FFECA R FE) 5 FLAth TAERER
(RUN/SLEEP/STOPO/ STOP2) #i#aBRi\frfr; 7 EPWRXTHRetentionidH A T45 M E 2 .

EHREARBAERAR NSING TECHNOLOGIES INC.

Mtk PRI R LU X AL X R % 1095 [ BA K E
Hii%: +86-755-86309900 15 H: +86-755-86169100
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2.2.3 RERMERF HriEHI 2 (NVIC)

W E R 1 e i A, BERS AL B 2 75861 R BE ik I IE (1SR 45 16> 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 AN W/ R I B (EXTI)

AN e W A ) B S 2L VR I 2%, T T A R RS SR . AR TP R 2R AR AT DU T b i B T A
KA (LT AT BT BRI s RGAAY), FERENE b Bl A — MR TS YERE T A P SR RS .
EXT VAT DIAS I 21 ik v 5 B2 /N PN S APB2 RIS 4 8 3 .- 2218974l F1/O L HE 216/ I R T 26

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 DU OGP L L 22 4 0 mh WA 288 (24— A TE) B30 FH 1 A0 R 35 s R RUET )
LA A2 T T B AHBI R . =i APB(APB2)FIMKiEAPB(APBL) X i . AHBH &% i Fi % /£ 144MHz,
APB2M i i Se T2MHz,  APBL i AR N36MHz. S [ 2-2 1 B RHHE K .

10 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
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FLASH_CLK
Clock Tree HSE TRNG IM to Flash programming
X | Prescaler - TRNG_CLK 1M
Legend: , HSI 121414132
HSE = High-speed external clock signal TRNGIMSEL
HSI = High-speed internal clock signal HSE ADC 1M
LSE = Low-speed external clock signal | Prescaler |————— ADC1/2/3/4_CLK 1M
LSI = Low-speed internal clock signal HSI
P g ADCIMSEL 11/2/--+132
USB | 48MHz USB_CLK
Prescaler | ————> to USB interface
/1/1.5/213
RNGC prescaler
111213/4/--+132 RNGC_CLK
12S3CLK
12S2CLK
ADC PLL
prescaler ADC1/2/3/4 PLLCLK
1112/-++1256 ADCPL‘LPRES[A] ADC1/2/3/4_HCLK ADC1/2/3/4_CLK
ADC HCLK
— prescaler CKMOD(ADC_CTRL3)
1112132
FCLK
HSIRC SCLKSW
8MHz HCLK CPU
PLLMULFCT |HSI AHB BUS
SysTick
0SC_OUT [ThsE osc SYSCLK | | A8 lHcik y
0SC_IN 4~32MHz X17..32 PLLCLK | 144MHz | | /1100 e SAC CLK  SPIO_CLK
1 MAX CRC CLK QSPI_CLK
HSE - DMA1/2_CLK
PLLSRC PAPB'} 36MHz MAX PCLK1 to
PLLHSEPRES o APB1 peripherals
CLKSSEN 11121418116 perip
HSE
0SC32_0uT /128 TIM 2/3/4/5/6/7
- LSE 0SC RTC CLK If(APB1 Prescaler = 1) x1———— TIM2/3/4/5/6/7_CLK
0SC32_IN 32.768KHz| LSE - else x2
APB2
RTCSEL Prescaler 72MHz MAX PCLK2 to
LSIRC LSI APB2 peripheral
20KHz IWDG_CLK 11121418116 peripherals
TIM 1/8
If(APB2 Prescaler = 1) x1
else x2
TIM1/8_CLK
—— HSI
——— HSE SYSCLK
MCO [}+——————— ——— SYSCLK TIMCLKSEL
PLL MCOPRES
Prescaler — PLLCLK
MCO 1213/4]...115
ETH_MII_TX_CLK []
L ETH_MILTX_CLK
ETH_MII_RX_CLK
MII_RMII_SEL
MAC_SPEED b ETH_MII_LRX_CLK
ETH_RMII_CLK

1.

2

2.5

MHSUE NPLLE BRI N, 5y 1 R Gei B iR H Rk 1 128MHz.

TEJA B, ] LLEEBOOTO/ 5| ISk £ S A i (1 JA B
B NREFNGAEER (FLASH Memory) J& 3l
B ARGAiER (System Memory) J& 3
B M)A ESRAMIE 5]
Ja B INEFLE T (Bootloaden) {7/l T R G A7 a7 LUBIZUSARTLFIUSBHE X FLASH Memoryi#t 4T 4wt »

2.6 LEETR

B Vpp=1.8~3.6V: Vppi| BIAIO5] BN PY 5B E 23t

11

g FHHUSBILRERT, 0445 [F] I Ad FHHSEFIPLL, CPURIHiZ 4 212 48MHz 72MHz. 96MHzE{144MHz.

BB

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 Vssa, Vopa=1.8~3.6V: NADC. DAC. OPAMP. COMPHEFLE L HL . VopaflVssalh 043 B2 S
VopHVss.

B Vear=1.8~3.6V: 4K Voplt, ARTC. #Mi#i32kHZHRE Y # 5 45 2R A7 e fit v .
KT WU ZERE BRI ARG R, SHE 43t T X,

2.7 BAL
PWEBEER T L L A7 (POR) Al FEL &2 A7 (PDR) FLEK , IX 4 A EE AR 440 T TARIRES , TRIE R A/ fE IS 1.8V
I TAE: 4Voofle T30 IIRAE (Veorrpor) I, BEAFTHALRES, MADEHIMBE A EE .
2.8 WG E M
WHE— N gmfE R IR (PVD), & BAVoo/Vooafit B 5 BR{EVevo ELES, Vool & T 8005 T KB Vevo it
gi%ﬁ%ﬁ kT A PR ] UK VB S R . PVYDIIRE R ESEL AT IS o« KT Veorporf Vevo IE S %
2.9 BERES
H TR TR 28 AR R
B SIE{T/ERUN, SLEEPHER: FHEFFIA (MR) TAET IEHH

O IBATESTOPORER: EHERTTEE (MR) Wik TAEF IEH A sk D ke =X
B EIEAT/ESTOP2. STANDBY#E: FHEFTE (MR) XK, &MEHEIETE (BKR)
O EAE AT (MR) BRI T IEH T/RR A

2.10 fRDIFERE

N32G457 5517 it SLRF TLAMIR D FERR 2

B SLEEP#Z

FESLEEPHI T, HRACPUIELL, BT AbR AL T TARRZS IF vl AL KA b W /A I PR CPU
M STOPO#i=

STOPOKE T3 T-Cortex -MAFE B EIRIE R, 7E{1ESRAMFI 23788 N AN E RSN T, STOPOKLA] LAk
PR AETHAE . fESTOPOMEZC N, —F YR R ER B P oA, BIUnPLL, HSI. HSE, FifJEaSnlik
A a1 R WE R (AT Y B

MRS B LLE AT AL B AR EX TS S8 Fr MSTOPORE =X e i, EXTUE 5 1] LLESNEB16NEXTHE =
(JOAEZ%) . PVDRIHIH . RTCHMifiE., RTCHI%T. ETH MACK HETH PHY [t fif 8t USB Y Mefif = 5 .

B STOP2fER,

STOP2#5 3 3E T-Cortex -MAFIRFEREIRAS S, BT MOAZ OB 78 X I B YR A o P - =6 PR R 5 8% o 1]
HSE/HSI/PLLZE 1. CPUZ A7 asffEr, LSE/LSIAIHCE TA4E, FrfAGPIOMRE:, AMEIOE HIhAEARE:. 16K
T R-SRAMEREE, HAMFISRAMAIZF A28 BHR ARG £ 0. 8471 & w7 2 IR kR o

Mg . A LB AT AL E REXTIAS S0 i MSTOP2HE R el , EXTHE 5] LA AMEI6MNEXTHE S
(/O#H%) . PVDIM#IH . RTCREMIM: MR . RTCH%. RTCAR. NRSTE 7. IWDGE 7.

B STANDBY#I=

TESTANDBY A 1] DA Bl S Al 1 L TH FER S o PSR o B 28 85 5C P, PLL. HSIFIRCHR ¥ %5 FITHSE
iR YRG A ] EANSTANDBY )G, ZAFasM N ER, HEMFARMNETARRE, R-
SRAMT] ¥, AL HE AT TAE.

NRST_EHIAMERE LSS . IWDGE AL, WKUPH| ) = . RTCH ik m] LI A 1 28 MSTANDBY 45

12 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
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M
B VBATHIZ

FEARAT S5, N EVppis I, #5K B30 ANVBATHE R . 7EVBATH T, BR TNRST. PAO-WKUP.
PC13 TAMPER. PC14. PC1524F, KZE/O5] b+ =R

Vs FEEASTANDBY #2CHf, RTC. \WDG AN W IR #1232 11

2.11 EEFHEHRTFI(DMA)

LR RIGHIEFH DMAYE S 2%, £F/NDMAIE S48 L Fr8 V@il , o] L EA G BIA s SN B
At 2% B AN B AL 5 20 DMATS I 38 SC FFA T2 P X AT B, JRE G0 T $a 1) 2 A% By 2k 28 vl [X 45 R i
Vet el

RNBIEHEAE L1 EADMAIE R IZH,  [FINA] DL SR fEANETE . A8 A o B AN B IE 1
FERTIK L . ARSI R A B AR bk .

DMATW] DL F FZ R4 5. SPI. 12C. USART, =2k /i@ F/EA 2 28 TIMx, DAC. 1S, SDIO. ADC. DVP,
QSPI.

7E: 7EN32GAST Z A, LK (ETH) HLENIH — 1 F/HTHDOMALE ] 1 T 207 7 31 Hi-

2.12 SERF BT8P (RTC)

RTCE —4ESLE T Eds, WE BB, gt 7= ohae, A Bh b WA E B b (5
FL2ANET B E D Theg. RTCH@E I VDDE\Vear| L, 7EVopf BT EFE Voo, M i Vearsl 4t
W, HEE B3k U4 . RTCASH RG s IR E ARSI, 4 MSTANDBY A MEERS, A S
fTo

RTCIHIX S Bh AT LIEFE N 32. 768KHZ AT AR N IKIhFEA0KHZ RCHRZ 45« B i (1) A MR I
PR 1280 AT — AN B . 0 TR B R AR I BN 3 5, U A A6 32.768KHZ I £ A g iisf
BRYR,  [RIBS AME R AR AR b w22, AT Dhd i 4t — AN 256Hz {5 5 X RTCI I £t AT . RTCH —
AN2207 BT A F T I SR B, BRI 00 NI 8o 32.768KHzI, & 77 A — AN UK (R I [R] Sk vk . 53 4b
RTCH LA R il 2 IR DI FEIRAS T e .

213 ENBRAEM
RZ 2N AR E NS &5 40 E 3l E N SR M2 FEAE IS 4%, LAR2ANE T € I 2% FH LA R GEH IS 7E I 25 -
NEREL T R E R A T E N s A A E N 2% D) e -

R 2-1 ERBRIIREHE

SERT3R TR R THER R WA R FEHEDMAER | 3R/ BRIE HAMAH
[T .
TIM1 1~655362 |H]
1647 [, s AL 4 45
TIM8 F T HAF 2
TIM2 ik, =
TIM3 . 1~65536.2 [f] . .
1647 MR, ‘, aJ BA 4 WA
TIM4 FIE R HEHL
TIM5 FESR
TIM6 1~655362 [
TIM7 164 m k E’]{f%&%ﬁlﬁ EIVA 0 BH

2.13.1 EAEHF(TIMERTIMY)

HAER S TIMBMTIMT & (5 — 1647 H 2R3 T 4ds . K24 E R 82 HARMALE), AIEZARM I,
FA SE I 5% 7T LA 8 P 5 I 25 SR O AN ) B o4 e A0 PA) i EL PRI 1 B DACHF- it i figh i HH ELAZIXBIDAC

13 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
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ay,

"!' EIRIA www.nsingtech.com
FEATEIN Z1 E L ThRean R

LI IVASEYE 38 Yiliiag i€

B 160 A AR T g (AR ERT IE B 915165536 [A] AT SR

[

fil 5 DACH [F125 H B
WL I DMAG R
2.13.2 B SE 32 (TIMX)

AN EH B (TIM2, TIM3, TIMARITIME) EZEH T LR 5A: XA GE ST WEHAE S 1k
TR AN AR T A

I8 8 I 2 ) - EE D e A

16 7 [ B3t et . CGarsedlim Bt s, R R R
16 FLATmiE T Mids . (O PAREPTIC & v 1 5] 65536 Z [A] (AT = AE)
TIM2. TIM3. TIM4 f1 TIMS5 % % ¥F 4 NliE

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

&

& il FF

L I VNGBS

& b

A I A EAE i

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

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

B CRRR N LB S S

2.13.3 W& H E R 2 (TIMLRITIMS)

PSS RE R 2 (TIMUTIMS) RZA T LA R NG ST IR WS 5 kb 5
JEERT A At B 4%

S de A TAMA I DIRE . SEIX IR AFIR G- D) fE . & T R La .
e P E I R ) £ DR R
B 16 LA EGH S . CTSE A B m R T B RO

5

B 16 fLA R TR ES . (PP RERT I E D 1 3] 65536 2 [A] (AT R D
B iR E S
B TIMLEZ 6/MliE, TIM8 &% 6 M ifid
B AN BCEE, TAERRCN: PWM St fd b, ikt . Ak
B0 EERAR A EI/DMA:

& THEHM

& [l
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L PN EPR

L e

® RIEFTHA
W JEIX I [ ) e 0 AN
BT TIML, TIMS8, Gl 1. 2. 3 CRFIIhRE
FE S SRS T R E I 2
ZAEREERE, DASTILE I 2 R D B
TIM1_CC5 Al TIM8_CC5 Fl T Hb# s k&

TIM1_CC6 HT OPAMPL F1 OPAMP2 ffi#ii NiEiE Y#; TIM8_CC6 H T OPAMP3 #FiI OPAMP4
KPS TR ERTIE:

B R (R a0 HTHEESEAT PO AT e 7
BRSSO T A AL

2.13.4 RGiHTE: 2 I 8% (Systick)

AN ER S8R H T8 E RS, Wl MR e R £ s .
BEA NRRRE:

2407 IR T H A

SRR

Y iH S N0 B A — AT BRI R G

A G FE e

2.13.5 & 1fIE R 83 (WDG)

SCRFANE T VRSLE T (IWDG) M HAET1#I(WWDG), WAVE Tt 1 S M 2 Ak I 1A AR A
PERIE T 0 R

MArETTH (AWDG)

MUST A 1T IH R T — AN 1207 I 9 T B 8s A — N30T TS AT 2s , ST (1) AR RCHR ¥ s DR 5l , B S )
b g A R S AT AR 2, T TAEAESTOPOE . STOP2HE A MISTANDBY 1. IWDG— B350, i
ANTEBESE FOR TR) A TS BRE T IS AR THEES T 2 0x0001) P2 A B A7, & m] LA 76 N #2
R A R B AT ARG, BN — A E B e 8 N R SR (e B . I8 I AT DA B
S B EE SR B A 110 A AV D RE M R AT i .

HOFITH (WWDG)

G TV R SR M IN,  eh AT DU BAS 7T 1AL (32 8 2% 1 RSP L PR e 8 1 A W AR AT 7 47 i 7™
PR BRI RS B TO N AL FORT BRI, 76 1140 LB A8 B 0L (e (R IS, 2 A
—AMMCURNL. (R A A B B DA A A BUE A, SR 77 3 Y S50 A (FE 42 1) o A7 488 PP ) B
B AR —AMCURNL, X RIS 75 B — A BRI 18] & P -

B A
B WWDGHAPBLI & 341 5 15 2 ) I 4 Bk 3
W AGRFRN E B AT T AR
W RSN
& CYEURIHEER IO ME /N T0XA0, (A T IS B A B A
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& IR EER R A DM R, G TR sh) W A B A

& WREBNTE TV E RV, g B S5 T OxA0m) 7 AL LI R h i (EWINT), & R] LG
FH - B o Has DU e WWDG R Air

2.14 1’CEEED

ZIBANPSLRC R LD, EIREEZ EVLThRE, EHIITA 12C AL E IR T Wil MPERFERr . SR
Z MRS (R S R IMHZ), SCREDMARE(E, [RIRf 5SMBuUs 2.03E%5.  12CHEHVE 2R A%, M4
CRCH A AN 56« SMBuUS(F 4t & 2 i 26 —System Management Bus) F1PMBus( Y 2 & 2k —Power
Management Bus).

2CE O R BN ReF IR W R

Z EHLTIRE: IZAEHRE Tl B T O B4

12CE W& Dhe:

L JEREEINE:

& rAREAE G S

I2C A\ 4% D fe:

& R bR ;

& 12CH: S HEFTALERA0A, -0k, 7L IS AR SR XM Sthkik i 7 A 77 5
& (LRSI

7 A RS 7 A7 /10437 M bk FR T FE IR Y 5

SCREAS [ F 8 TR

& FRiEEE (5100 kHz);

& PUl (2400 kHz);

& Pud+ (FIA1IMHZ)

WREWRE:

& RIE BRI R

& PATRIELE R

& [2CRRITFRE,

iRt

& RN R E R

& bk AL S 1R (ACK) HE s
) I s EE =R At S s

& R ERKI D RRET R RN
2/ T )

& 1T bk B R
& I TR

A3 RN b o g
HEBFATZ M ERIIDMA;

|
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A TIC B IPEC ({5 2 A0 H G ) Y 7= A Bl 56
R IEAE A PECHH AT ME N 5 — A5 1k i
T 85— M 15 PECHT IR A5
HeZ¥SMBuUSs 2.0

25 msH PR I ZE

10 ms=E ¥ # RFAN SIS R I (7]

25 ms 5 7 BANI IS R i ]

ity ACKH il A T4 PEC ™ A= 1 B
SCREE 73 HE L (ARP)

B i PMBus

2.15 B FEB IR PR B (USART)

N32G457 R4 = H, SRR T 7B ATIOR B O, B3E3ANIE H [F 2P 1 55 DUk 28 (USARTL. USART2F
USART3), Fl44NiE 5P U R #$(UART4A. UARTS. UART6. UARTY). X743 DAL 72585 . SCHFIrDA
SIR ENDEC & dmfifthy . % AbFIaR B G, B X THE SR URLIN /W Th fE .

USART1/ UART6/UART74% il Z5 M Z 0] A4 5Mbit/Fh,  Hoe 422 1 R 1 2 1 14 2.25Mbit/F) .

USART1. USART2HIUSART3#: [ B A M FCTSHIRTS S 5 . FHAISOT8161 8 it R AZESPIIE
fEhis, B 820 # AT LAE I DMARELE .

USART = ZRHE U T

XL, s

NRZARHERS 3

DEOBRER RS RS, WA AR, T RE RN, erik4.5Mbits/s
A g AR K P (B BROAT)

AIRCE RS IR, SCRELERAME IR AL

LINZERIEFB Wit 4F B HE /7 AR LINAAS I BOTAF 6877, SUSARTREPHACE ALING, A e 13467 Wy
FFAF, K 10/1 1457 W 45

B R IE I T 0 AR

IRDA SIR Zwhd s fith s, 78 1EH BT SCHE3/16/47 (1472 i [H]
B FRERELIIRE

& FRERE DS FFISOT816-3bRE B w S SFB B R Y
& BRe-RH 2.5 1.5 kAL

PR AL T B

A FC B [ FIDMAR 2 i 853815, 7ESRAM LI I 4 Hp DMAZE 200/ 2 36 7
ST 1) () R AR R B AR A e or

Kb &

W R

U3 e

*® ¢ 6 0 0
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L I3 CTEAY S AR
57

LIV 5SS L TR A

B ORCE AT I
B ORI RS

& iR

*
*
*

M ¥ B R
iR

RS R

B 10 AR A IUSART A Wi

CTSHAZ

LIN BT -4 A0

RIEHIE T A7

HI% TE R

FRUSCHU 2 A7 A

R 2 S 2 N 2SN

i HH iR

T 5%

M R

B 1R

B AP, WM HEANUTED, D N AR
W NERERAE A I (G 2% R A 2R I S bk o 7 A )

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

m REAACE
USARTHE S USART1 USART2 USART3 UART4 UARTS UART6 UART7
S SR SR X X X X SR
[ ARlE et SR SR X A A A A
% A7l (DMA) SR X SCHF SCHF SCHF SCHF S
EZ.SEE St SR SR X X X X R
A2 SR SR X A A A A
HRER X X SCHF A A A A
XL (LA ) SR SR X X X X R
I'DA SCHF SCHF X X X X R
LIN SCEF SCEF S S S S SR

2.16 474 EEED(SPI)
SHFRANSPIE LT, TT{ENPSH ST H, SPISIPSIL =17 UE.

SPISCVFL Fr AN B LI T A 84707 S5 - bk Cn] DAERC B A, I M e &
FeHLIEEI B(SCK). #EIIERELIZ ERCE T TAE. €W T2, IR — XA S 2 rm k
HUT R A4, A wT i FCRCR S 1 AT SR d 15 .
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SPI#z A F RN T

3R AL [F A %

7 BN 55 = MU B £ PR WU B T R AR
8ER 161 A% fiink 2k %

BRI L

BERERN ] S

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

F AR A 2 o a5

FREFN AT 47T DL A B A EATNSSHE B MR ERE K B A
I Gt AR PR IR Al P A 7

F G A2 AR T, MSBYE i 8 LSBYE i

AT fid A T R B RO R ObR S

SPLE AT RS AR &

SCREAT SRS 1 EEFCRC

& TERFRIUT, CRCH AT LAMEAE AR i — AN ik

& TEAUTBL IR 1 B 5 — AN E BT CRC 256
W AJfiR PR E R R I B R CRCE R AR &

B SCEEDMATDRE M R R IE AR R 3 A R IR R
B B SPILE136Mbps, SPI2/SPI3#:118Mbps

2.17 AT EME L (1°S)

12S2 —FP35] B[R] 20 B AT B2 L@ IR, O B 8RR 2 AR HE 12882 1 (5 SPI2FISPI3E H) AT LA TAEF 8%
MARS, X2 A DARC B 1607 . 24407 53206 4E 4, 75 AT e B N N\ Bl Ol iE, SEREE SR FESIR
8kHzHI96kHz ., & SZFEVUFFE Aibn e, BLFE CFHI2ShridE, MSBFILSBXSF5niE, PAAPCMARTE.

AR @A, oL AR ERM 2R N o e AE N B &, @4 1) A58 1 B 5 42 AL e

(R

12SE: i EZDyRean

WA (DU BRI

B REE AERIE

W SAZRMERT YRR T ES, IRAFREI 5 SR 4% (BKHZ £ 96k Hz)

B AR LU L6, 2447 53 324

W TE [ R LA 1667 (1647 B W) 53267 (16+ 245321 Hi 4 i)
W AGRAR AR I (R A

W NRSERER B AR AR 32 RSO R B v AR AL

W 1607 KR A A A R RS R, @ IE R A AN AR

B CREI2S MG
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1S "CAHAR

MSB % F AR tE (76 %] 5%)

LSB X S Ar ik (£ %5 5%)

PCM #5iE(16 A3 1E M b K SO i [R] D 538 16 LA ™ f2 oy 32 A7 i i)
B R AR R MSBAE S

B ORIEAEH R A DMARE

W T DU B AN A A, LR [E 5 256X FS(Fs N AR FE AT

2.18 Mk 4M & #2 0 (QSPI)
SEFRAPEQSPIA TR, 7T LAZE I3 Py 77 LR 28558 R T4
QSP I il 48 1) BRI I T -

B 7] DA pSingle SPI/Dual SP1/Quard SPIBEK . 7ESingleBis R, SCREFRAEIISPIEAE, ] DL TAELE X
T, &WTHEAT

W SPIRHERAE 5 2URT DA B R Rl A A AR, 1R B dr ST I B, S8 1 BLalisiak
B B PR A B T B T DARC

SCHF8-bit. 16-bit. 32-bitfIHE T iF) 7

HHRBURFIFO

HFDMAHRAE

SCHFFFIFO BT, R SEmeh . EEA v BE D7 100 8 35
K I# S FF4>36Mbps

T AR B A AT, #0E 7 da OB BL. HibEBT BL. A2 B =50 B DummyBh Br. by
Bt, UK BT AR B O ig L

2.19 ZEFFRANHEHE O (SDIO)

AR5 N Y 33 11 (Secure Digital Input and Output), f# #RSDIOF: 1, SDIO - H14% T NAHBAME ML A1 £
AR (MMC). SDAEfE . SDIOR 4 a4t T ERE

SDIOFHLIhEEUn -

B 7FF (MultiMediaCard System Specification Version 4.2) , #F167(BRIN) . ANLAISAT EdE 28, Rl
B EMMCHMY

¥ (SD Memory Card Specifications Version 2.0)

Y #F (SD I/O Card Specification Version 2.0) , 32167 (BRI A4S B #s 2
SDIOH} g 4 n] ik 48MHz

W SDIOASRFSPLE T 5

2.20 Fl8F X B4 (CAN)

Y FR2BECANGZR BT, A VE2.0AFI2.0B(F 5)), MR Eik1Mbps. T R] PAEERIRAT A 5 LA AR IR ST AR
YT, ] DA ISORN 3% 29 B R R AT T R

F B
B S RFCANTMYL2.0AF12.0B F BhAR

* 6 0 O
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RF S B¢ e ] IS 1Mbps
SCHREIT [A] il 2 388 45 T R

& 3 DRIEHEAE

& RIEHRSCIAR S SRR AT A G
& LR I% SOF B ZI [ )k

il

& 3 JURFER) 2 MR FIFO
AR (3 RS 2H

H 14 e s A

PRIRFFFIR

FIFO i t b 23 75 AT i

& 0B SOF A %I fry it [ K

FIF 1] fjr 5 38 15 452 2

& b EAEX

& 16 (L H i T E N4

& FITERST 2 NEEET RIE I (R
(e

L TR

& A o5 Ak 1 Bk s TE], TR R

* 6 0 o

2.21 B BATEZ(USB)

N32G457 R 5| 7= i Nk — N R T USB I B 24 15 11 2%, 15 45 USB 45 (12Mbit/F2) bR, ity i i) BH AR AF
ficE, BAHEEEMEETIEE. USBE H48MHzI & i N3 EPLLE = A ChRIE B E R E M, IR0
FEHSE AN ik Al A

USB# % 421l 28 £ EAF N R

R4 USB2.0 Al B & M AR

AECE 1 F) 8 A~ USB biff a1

CRC(TEI LTI A /RS, R AS A 22 (NRZI) S i/ RS AL A 78
SCRER [R5 i 5 (R B X LA

SCRF USB e/ i 14

TR I ik o A= ok

USB DP {552k L2 #Fp0 ik 15K hreifl (R4, KE25%

2.22 BB AN HEO(GPIO)

YR Z971NGPIO, 4 ~74 (GPIOA/GPIOB/GPIOC/GPIOD/GPIOE/GPIOF/IGPIOG) , #:4H16M i
(FEIE104S, GHILTAS) o BAGPIOS| JEIHS v] LA 3K AHAC B i . (HERREFIRD « farN G aliAN AT
R SR AN TR 1, 2 BGPIOS] AR5 B s & AN L, A OS] e 5 ik 5]
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M BT AR ATIRE 5 L, FTA IGPIOS| II#A K H @ fg /1.
GPIOF: EHF AU T

W GPIO i H IERML AT EAHT AT 73551 e B R 2 A 3

*

¢
¢
*
*
*
*
]

m A

*

*

*

STt

LETPASE A

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

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

SAHIEFINIE N G, BRThEEARTFE, K BOOTO Al BOOTL 4+ (BOOTO il BOOT1 M AT

B0, 1O i P AC B AR A

AR AR E AL, SHIIRERITE, 1O I DAC B A A, RS, JTAG 91|

B TN Lhel N hsa
v JTDI BT FHiist

v JTCK BT Fhifi

v JTMS BT EHiist

v NJTRST B F FHiis

vk B BN, 5 B B A A A B BB 1/O SIR. AT LA DL A X O

s 2

PR AL 1 B BB R T R
SR T/ . BT S L ER A AN IR RE T, D T AR AN R T AR, i 1 06 20T B e A

A7 PRI AR S 5 7 0 2500 i 11 A7 e, BB 95 77 o S e

GPI1O #iENLE], BUENLE RVFHRS I0 IE . UE— Mo DA EHAT 7808 (LOCK)FESF, £ F—ik

AL, REASREF S o AL AL B

2.23 IRI/E P # 3% (ADC)

TR Z AN 1207 4. TMSpS K FE R B IR ELEAIADC, 7 RF Frum i NN ZE 404 N, Al 40N AR A1 74 P 30
5, HPADCLZ 1L YMEEIE, ADC2 Hr13 M yhliEiE, ADC3Z 154 Ekiiid, ADCAST#r13

ANF1 B E

&

ADCE EHRF R I T
B CE 1267, 1067, 81, 6 fr4r R AELE

*

*
*
*

12bit 73 W5 T e R A 4.TMSPS
10bit 73 ## 2 T e e RAFH 2 6.1IMSPS
8bit 73 HE N i R A 2 7.3MSPS
6bit 73 HE N i R A 2 8.9MSPS
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ADC B P57 9 TAERF B SRAE I iR A T i B
& UATECE AHB_CLK /E N TAEREMIE, fi Al %] 144MHz
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& TfCE PLL VEJRFER P, fmnl 3] 80MHz, 2404 1,2,4,6,8,10,12,16,32,32,64,128,256
& 1AL E AHB_CLK 1E N RFER $FYE, & &l 2] 80MHz, SCH5r4i 1,2,4,6,8,10,12,16,32

& CPEFEER R T AT Th AR, SR A ZAC E AR IMHzZ
SCREE I ik ADC KA

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

NGEIE 0 FEIE N 1 Shi it

SCHFE R HE

A AR — S50 2 X 5

KA TEI R R LA 38 T 4 ) i P

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

[ W7 A =

WE A, ADCL fil ADC2 414, ADC3 1 ADC4 44
ADC flEH1 %K 1.8V F| 3.6V

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

ADC A LUEH] DMA #:4E,  FNGE TE 4% #9118 47 DMA 5 K7™ A4E

BAUE T VHDhRE, AT CAAER R e AL — % 2 BRI A ik b (1038

fEI, A7 A

2.24 IR FE B2 (DAC)

SCRRAN BB 435 (DAC), DACHE 1A B0y 4N« F et A0 7 Bt b 4 25 - DACHKIERA7 21 H JE
FEAEIE A PR F s, 2 DACH BAFIE A AR . DACH LLIERL 5] Jif A\ 225 H IS VRer+ AER
(ST LS S A S

XN 4 SRR N iR DR

P~ DAC #e#udt: A —/Mii@iE
AT B A 8 Aok 12 fifr

12 AT AT AT ) A A i o 5%

[F 5 5 ¥ T e

77 A I P

T =iibid

X DAC JETE A 37 B[R] 5

RN EE AL T {54 DMA Thfg

AN s R A T

NS H R VREF+

23

8, SRS Sl A A
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2.25 BHEJEK A (OPAMP)

Wk e 2 4 AL IS SBORES , B AMBIOR. WBERBERT AT g fE MUK 48 (PGA) 22 Fh TARBL(HGRA
A A BB BOR AN BRI o

FEIBU T

W SCRFEEER NS

W] DA ST (32 ORI R G PR 4 2502 5

C_ IS E A TN =B

B OPAMP TAEREA ] LA & k.
& MO (MBI RE)
& PGA B, TIgmfEiganiiy 2X. 4X. 8X. 16X. 32X;
& RPEIE

B NEGER ADC EIE F s SO B e A

2.26 IR LLEER(COMP)

ERmEZ TS, UL s (LUBES T s L 51 201/0 1D, WrTBLAE R ssd &, 72
WA 6 0T LA S 5K F 52 i 38 I PWIME H G A5 T R 3T e a4 i«

e as TR R
SCRPRLE LB AR

B 25 1) e 1) I )iy SCHRE DA R AN
& AER 1O

& DAC jEis%i

& NEFREESAN GUF 2 AW EATE R VREFL. VREF2, Frf 7 MEbEeasdts) |, afiF
Voba BE1T 64 2235517

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

W LR T A ) 1O S e AR, A TR

& EREM

€ OCREF_CLR #f (HT &R azs)D

® R

ECBLR SR BB, L REBADLIE I AR i U8

COMP1/COMP2, COMP3/COMP4, COMP5/COMP6 1] DAL ik & I b s 2%
SCREH BRI EL A, AT DA A AVl F alik #% Timerl_OC5. Timer8_OC5 fEH a4 A
FEAN LA AT LU TR RE ), SRR AN SLEEP AR M

2.27 BEFEARRIR(TS)

IR AR IRER A — AN BRI AR R L, 3B 7E1.8V <Vppa< 3.6V Z [ i AL AR 1E A B 4%
FIADCI_INI6H A NGEIE £, 45 A% s 1A ey e e 3 B M
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2.28 LK E: O (Ethernet)

N32G457 £ 5 &— LUK MMACHIER, 1% 45 10/100Mbps LA I MAC (1 i V7 i) £ 1 %), £ FIDMA
RARELHE W A2 26 Sk RE, SCREMIN(AY 53 7 4% 1) 5 RMIN (TR A A A o A S 4 T R S5 03 2 (PHY) i
RIS ARERE O, SEE DA PR il i) A 3% 54U, DAOK AR B i <3 IEEE 802.3-2008 5 #E FITIEEE 1588-2002F5
“{EO

UK W4 11 34 DA e«

B 10/100Mbps %# f& s %

TEE MIRMIN #2101

Fi& CSMA/CD TSt i) T #AF:

Fi4 IEEE 802.3 Yt M4 T #:1E

FEASNTAEN, AT LGB i & B0 211K PAUSE $2 il ot

PAMUCA AL, B BhTHE CRC A1 Az w42 il (RIS 78 7

TEFRYCMIRS,  E 2 2 BRIEFRAL/CRC yrf 15

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

A ] B AT R AL (40~96 A7, LA 8 A7 FAAT P AR)

SCHREZ il R 1 b e A =

Xof TR IE RS A AL, IR B SE Y 32 AR R
SRR R ) IEEE 802.1Q VLAN Fr2%

IS AR A AR SE I A% | HeSORn s il 1

Y FEE ] RMON/MIB %28 (RFC2819/RFC2665) i3k 17 5if il ¥4 1) /9 2% St i+
18 MDIO £ 1% PHY #4718 A 3

Rl LAN g il AMD ) Magic Packet™ ijii

Sz 1 AR RS 255 (1 1Pv4 R TCP 8 A (RIS I B8 AN 38 23U T e

SCREXT 1PVA R SARER AN, DL IPv4 Y IPV6 i U 45 1) TCP. UDP B¢ ICMP H#: 56 At 174 2
M R T R

B ¥R IEEE 1588-2002 At e SCIT LA WX [e) 8K, 75 RN i1 B2 e sl & 9IRS TR b 64 57 st (1]

59
B (RGBT, FEERIEIMIN, THE RN IP B3R5 A1 & TCP. UDP 8 ICMP HR: 56 A1
2.29 HFHHEE O (DVP)

DVPE— A Rif . K MICMOS AR R4 11, AT DL 7 s SEILE 7 G BEBCREE oK, JF HBEAREE
AR T CPUTTI.

DVPH: B D REAF LU T -

o ZifERAE TR

SR H (IR 24MHZ), 45415 CMOS it Fr 4 (it it
HAT 8 x 32bit K/ FIFO, FIFO — KAl &4 4 A7 i

X FF DMA, RERG2MET T CPU +1i

KAE RGN LTA 4 I REH A

25 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
R4k https://www.nsingtech.com Hi§4: 518057



~\

W EIREAR

www.nsingtech.com

W R U B
2.30 PEAR TR KT H BT (CRC)

S CRC32MICRC16L)AE, THIN TR (CRC) T H o & AR [H % 1L i 2 i a{15 2ME —CRCiT 545
FEMRZ IR A, 3T CRCMIBARME I T B et & sl A7t (1 — 2. fEEN/IEC 60335-1hniE (3 A
EIHE T AR N A A AR AR A T B, CRCTFSE T AT LA T SEm T SRR I 28 44, R S PEREREAN
A BOZER A I 7 AL I B A4 T B

CRCI EZHFIEM T

CRC16: SZHFZ Iz X168+ X15+X2+X?0

CRC32: FHFZ Il X32 + X% + X2 + X2 + X164+ X124 X1 + X104+ X8+ X7+ X5+ X4+ X2+ X +1
CRC16 15 mfa]: 1/~ AHB 4% & #i(HCLK)

CRC32 i1-5mfa]: 1/~ AHB % & #A(HCLK)

TEHTCARTHE A A E VT e &

B S DMA TR

2.31 BB 5] 2 (SAC)

PR SRR AT I 51 5, SRR 22 7 R o 512 i T 5 R ol PR i SRk R % iR S R Bk ek, AR T A
S 5 REARCR IR 48 i A e S L

B SCRE I SRVE TR

W S0 FF DES SAREE
& 7 DES Al 3DES fifi iz &
& TDES 3 #F 2KEY 11 3KEY #3{
¢ I CBC fll ECB X

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

B TR SHA JR iRk
& U SHA1/SHA224/SHA256

W R MD5 fi B

B SRR RES SM1. SM4A.  SM7 kDL K SM3 8 i 5y

2.32 HE—& & 515 (UID)

N32G457 R 517 it 4 B P AN AN BE R IE— B4 )7 4105, 2393 966 A UID(Unique device 1D) 11287 )
UCID(Unique Customer ID), IXPINBL# 751 5 A7 AL N A7 A7t 1 RS B R b, BT & 45 R AE H]
J IS FHORIEXTNS2GAS7 RBE R — AN ld% ] S AEAT TG D0 R #2ME— 119, P NI RE A sl s BT
DLt 1S CPUBITAG/SWD: M HL,  ANATfz s

UIDN96{, 38H HIRMON P 515 B E RS, 245 INAERT, R UbME— bR 5 BAF IR SE M S,
— AR AR N A7 it 3 A ) 22 ek

UCIDy128f, 7 B REAS A0S 3, B O R A7 KRR AE B
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2.33 HATHLITAGHHR K (SWJI-DP)

WHRARMAISWI-DP#: 1, 454 TITAGHI & AT 2 il e 0, mf DASal B3 47 s il D B TAGRE D 1)
R, ITAGHIIJTMSHIITCKYE 543 5| 5SWDIOFISWCLKEL B 51 1, JTMSHEI_E it — MR S 5 2 5 T
1EJTAG-DPAISW-DP] 1] #z
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3.1 HEREHE

3.1.1 LQFP64

vBAT[_|

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

NRST [

PAO-WKUP [_|

PAL[_|
Pa2 [

B 3-1 N32G457&FULQFP645| {44

www.nsingtech.com

<
fa]
o
©
o

57| |pBS5

©
fa]
o
[ee)
[¥e]

61| |rB8
60| |BOOTO
59| |pB7

LQFP64

55| |pB3

N 9
g B
(101
38

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

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

28

pB2-BOOT1 [ |28
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3.1.2 LQFP80
B 3-2 N32G457 &5 LQFP805| 4 #i
O - VI R = v R S
O 9 m o O m @ m m m 0O 0 QO O O OO < < 9 o
> > A4 A M A A A A Ao a a a a4a a a4 aac > >
e e i e rieririr
(a8 2 2B R &8 X 2RI R 38856883383 )

H
[

PE2 |: 60 :] PA13
PE3 |: 59 :] PAL2
VBAT 3 s8] PAl1

N

PC13-TAMPER-RTC [_| 4 57[_] PA10
PC14-05C32_IN |5 56| PA9
PC15-05C32_0UT [_| 6 55| PA8

osc_IN[_]|7 54| | pco
osc_ouT [_|8 53| | pcs
NRsT[ o 52| | pc7
pco[ |10 LOFPE0 51| | Pce
i |11 50| | PD15
pca[ |12 a9[ | P14
pca[]13 48[ ] pp10
vssa [ 14 47| ] PDo
VDDA [ 15 46| ] rDs
PAO-WKUP [_| 16 45| ] rB15
PAL[ |17 a4 | PB14
PA2 [ |18 43[ ] PB13
PA3 [ |19 a2 | PB12
vss_ 4|20 a1[ Jvop_1

\. & 8 &8 3 &d &£ 8 IR 8 5 8§ 83 8383 5 883 )
ﬁ‘l <t n ©o ~ <t n o i Al N~ (o] (o)) 8 : ﬁ 2 8 : ‘—|‘
85&&&88&5'%&&5&&&&&&%
> [} >
N
2
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3.1.3 LQFP100
B 3-3 N32G457 &% LQFP1007| jI4>#i

~

99| vss.3
98| |PEL
97| ] PO
96 _|PBO
95| B8
94| |BOOTO
93 _|pB7
92| |PB6
91| |PB5
90 PB4
so| |PB3
88| _|PD7
87| _]PD6
86| |PD5
85 |PD4
84| |PD3
83| |PD2
82| |PD1
81| _|PDo
8o _]pc12
79[ ]pcit
78| _]Pc10
77| _|Pals
76| _|PAL4

100[ ] vpD_3

P2 |1 75[ ] vpbp_2
Pes[ |2 74[ ] vss 2
CANE 73 ]ne
Pes [ | 72[ ] Pa13
Pes [ | 71[ ] Par2
VBAT [ 70[ ] a1

PC13-TAMPER-RTC [_| 69 ] pat0

68 | rag
PC15-05C32_0UT [ 67[ ] ras
vss 5[ |10 66 ] Pco
vob_s [ |11 65 ] Pcs
osc_IN[ |12 64 ] Pc7
osc_ouT[ |13 LQFP100 63| ] pce
NRST[ |14 62| | PD15
pco[ |15 61| | PD14
pci[ |16 60| ] PD13
pe2[ |17 59| ] PD12
pca[ |18 58| ] PD11
vssa[ |19 57[_] Pp10
vRer-[_| 20 56 ] PDO
vRer+ [ |21 55 | Ppg
VDDA [ 22 s4[ ] rB15
PAO_WKUP [ 23 53] ] rB14
PaL[ |24 52| ] rB13
paz[ |25 s1[ ] eB12

I

&

o

~

©

PC14-05C32_IN [

©

\ € 8 8 38 8 8 83 8 853898 7 ¢ 2 325823 )
LU bt
o < <t < n © ~ < n o — — ~ [ee] (=] o — o~ ™ < n o — - —
L o g €L g Q@ 226 HE Y OO dododao o o
g g ao? a a o a a o a a (;J 2
@
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3.1.4 LQFP128

Pe2 [
Pe3 [
PE4[|
Pes [
Pe6 [
veaT [

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

pro[_|
PR
pr2[_|
Pr3[_|
pra_|

Prs [
vss_s[_|
voD_5[_|
osc_n[_]
osc_out [
NRsT[|
pco[|
pc1[]
pc2 [
pca[]
vssa [
VRer-[_|
VREF+ [
vDDA [
PAO-WKUP [
a1
raz[_|
pas[_|

Bl 3-4 N32G457 & ¥ LQFP1285| il 4> A

vDD_1

1

www.nsingtech.com

~
[ ]

[

128 |vop_3

127] ] vss_3
126 || PEL
125 || PEO
124 |PBO
123 |PBS8

122[]BOOTO
121 |PB7
120 ] PB6
119 |eBS
18| | PB4
117 |PB3

116 ]

115 Jvss_i1

114 |PGo
13| |res

112[ |pea

11| ]ep7

LQFP128

110 ] PD6

109 || vDD_10

108[_]Vvss_10

107 ] Pps

106|_|PD4

105 |PD3
104[_|PD2
103[_]PD1
102[_]PDO
101 ]pc12
10[ Jrct
99 Jrcao
98| Jra1s
o7 |pai4

96 | vDD_2
95 | vss_2
94 |pa13
93| | pa12
92| |pan
91 | pat0
90| | pag
89| | pas
88 | pco
87 | pcs
86 | pc7
85 | pce
84| | vDD_9
83 ] vss.o
82| | re3
81| |rG2
8o ]pe1
79[ ] Peo
78 | pp1s
77[_] Pp14
76 | PD13
75| pp12
74| ] voD_8
73| ] vss 8
72[ ] eo11
71[_]pp10
70[_] pDo
69 | Pp8
68| | PB15
67| ] PB14
66 | PB13
65 | PB12

vss_a[ |33
voD_4 [ |34

Pa4[|35
Pas [|36
Pas [_|37
Pa7 |38
pca [ 3o
pcs [ 40
pBo [_|41
pe1[ |42

PB2-BOOT1 |43

vss_6 [ |4
voD_6 [_|45

pr12[_|46
PF13[_|47
Pr14 [_|48
PF15 [_|49
pe7 []50
pes [_|51
peg |52
vss_7[_|s3
vop_7 [_]54

31

PE10[_|55
Pe11 |56
PE12[ |57
pE13 |58
PE14 [_|59
PE15 [_|60
pe10 [ |61
pB11 [ |62
vss_1[ |63
vop_1 [ 64
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3.2 SR A E X

S HATIREIOE MG VEHIE S EH P T “GPIOMAFIO” FATH N “SEHIIAE” &5,

* 31 BN
eI s IR =9z 0%l A0
s | ¥ | Fail- "
o e} = 3
§ § S| o EHZFR | & |safe® jgjif}‘:
i o K| O | xp| BRER Rk B5E X
2l2ls|s =
- -
- 1 1 1 PE2 1/0 | FT | Yes PE2 UART6_TX DVP_HSYNC
- 2 2 2 PE3 1/0 | FT | Yes PE3 UART6_RX DVP_VSYNC
- - 3 3 PE4 1/0 | FT | Yes PE4 - DVP_PCLK
- - 4 4 PE5 1/0 | FT | Yes PE5 - DVP_DO
- - 5 5 PE6 1/0 | FT | Yes PE6 - DVP_D1
1 3 6 6 VBAT S - VBAT - -
2 4 7 7 |PC13-TAMPER-RTC®| 1/0 | TC | Yes PC13® TAMPER-RTC -
3 5 8 8 PC14- OSC32_IN® [ 1/O | TC | Yes PC140) OSC32_IN -
4 6 9 9 | PC15-OSC32_OUT@® | I/O | TC | Yes PC150) 0SC32_0ouUT -
- - - 10 PFO 1/0 | FT | Yes PFO - QSPI_NSS
- - - 11 PF1 1/0 | FT | Yes PF1 - QSPI_CLK
- - - 12 PF2 1/0 |TTa| No PF2 ADC12_IN10¢9 QSPI_I00
- - - 13 PF3 1/0 | FT | Yes PF3 - QSPIL_I01
i i i © QSPI_102
14 PF4 1/0 |TTa| No PF4 ADC1_IN5 12C3 SCL
i i i i QSPI_103
15 PF5 1/0 | FT | Yes PF5 12C3_SDA
- - 10 | 16 VSS 5 S - - VSS 5 - -
- - 11 | 17 VDD 5 S - - VDD _5 - -
5 7 |12 | 18 OSC_IN®™ I | TC | Yes OSC_IN - -
6 8 |13 | 19 0OSC_ouT™ O | TC | No OSC_ouT - -
7 9 |14 | 20 NRST /0| - - NRST - -
COMP7_INM
(10) _
8 |10 |15 | 21 PCO 1/0 |TTa| No PCO AI?ZCég_éEGL DVP_D2
— UART6_TX
ADC12_IN7(0
ETH_MII_MDC COMP7_INP
9 11 | 16 | 22 PC1 1/0 |TTa| No PC1 ETH_RMII_MDC UART6_RX
12C3_SDA
ADC12_IN8(9 UART7_TX
10 | 12 | 17 | 23 PC2 1/0 |TTa| No PC2 ETH_MII_TXD2 SPI3_NSS
COMP7_OUT 12S3_WS
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ES B3 s IRt =9z bl A0
s | £ | Fail- "
o e} = ©)]
e WO | xp| R Bk X
o|9|o| o =
- -
UART7_RX
SPI3_SCK
ADC12_IN91O) 12S3_CK
11 |13 | 18 | 24 PC3 I/0 |TTa| No PC3 ETH_MILTX CLK OPAMP3 VINP
OPAMP4_VINP
COMP5_INP
19 | 25 VSSA S| - | - VSSA - -
12 | 14
20 | 26 VREF- s | -] - VREF- - -
21 | 27 VREF+ S| - | - VREF+ - -
13 | 15
22 | 28 VDDA S| - | - VDDA - -
WKUP
USART2_CTS
ADC1_IN1©
TIM2_CH1_ETR COMP1_INM
14 | 16 | 23 | 29 PAO-WKUP I/0 |TTa| No PAO TIvS, CHL SPI3 MISO
TIM8_ETR
ETH_MII_CRS_WKUP
COMP1_OUT
USART2_RTS
ADC1_IN2® COMP1_INP
TIM5_CH2 OPAMP1_VINP
15 | 17 | 24 | 30 PAL I/0 |TTa| No PAL TIM2_CH2 OPAMP3_VINP
ETH_MII_RX_CLK SPI3_MOSI
ETH_RMII_REF_CLK 12S3_SD
DVP_HSYNC
USART2_TX
TIM5_CH3
ADC12_IN1140 OPAMP1_VINM
16 | 18 | 25 | 31 PA2 I/0 |TTa| No PA2 TIM2_CH3 OPAMP2_VINM
ETH_MII_MDIO COMP3_OUT
ETH_RMII_MDIO
DVP_VSYNC
USART2_RX
ATé'\C"f—mé) OPAMP1_VINM
17 | 19 | 26 | 32 PA3 I/0 |TTa| No PA3 IV CHa OPAMP1_VINP
ETH_MII_COL COMPS_INP
DVP_PCLK
18 | 20 | 27 | 33 VSS 4 s | - | - VSS 4 - -
19 | 21 | 28 | 34 VDD_4 s | -] - VDD _4 - -
COMP1_INM
COMP2_INM
SPIL_NSS COMP3_INM
USART2_CK COMPAINM
20 | 22 | 29 | 35 PA4 o |TTa| No PA4 DAC_OUTL COMP5_INM
ADC2_INL COMP6_INM
Q%\I;IF’_I\IJDgs COMP7_INM
- OPAMP4_VINP
12C2_SCL
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[=) o) = (3)
e WO | xp| R Bk X
- |
COMP1_INM
COMP2_INM
COMP3_INM
SPI1_SCK COMP4_INM
DAC_OUT2 COMP5_INM
21 [ 23|30 | 36 PAS5 I/0 [TTa| No PA5 ADC2_IN2® COMP6_INM
DVP_D1 COMP7_INM
QSPI_SCK OPAMPZL_VINP
OPAMP2_VINM
OPAMP3_VINP
12C2_SDA
SPI1_MISO
TIM8_BKIN
ADC1_IN3®
22 | 24 | 31|37 PAG /0 |TTa| No PAG TIM3_CH1 OFT,AI\mEB\%NUT
DVP_D2 -
QSPI_100
COMP2_OUT
SPI1_MOSI
TIM8_CHIN TIM1_CHIN
ADC2_IN4® COMP2_INP
23| 25 | 32 | 38 PA7 110 | TTa| No PA7 Té)'\\"/i—%'gz 8Eﬁmg—xm$
ETH_MII_RX_DV COMP6_INM
ETH_RMII_CRS_DV COMP2_OUT
QSPI_lO1
ADC2_IN5®
DVP_D4 12C3_SCL
24 | 26 | 33 | 39 PC4 110 | TTa| No PC4 E'E'I'THH_I?'\G:I_RR>§(%()0 OEQMEZ’—Y&M
QSPI_I102 COMP5_INP
UART7_TX
ADC2_IN120)
ETH_MII_RXD1 12C3 SDA
ETH_RMII_RXD1 OPAMPA VINP
25 | 27 | 34 | 40 PC5 1/0 |TTa| No PC5 DVP_D5 -
QSPI_103
UART? RX COMP6_INP
COMP4_OUT
(10)
ADC3_IN12 TIM1_CH2N
TIM3_CH3 =
TIM8_CH2N UART6_TX
26 | 28 | 35 | 41 PBO 1/0 [TTa| No PBO ETH Ml RXD2 OPAMP2_VINP
BVP Db COMP3_INP
COMP5_OUT
ADC2_IN3® TIM1_CH3N
TIM3_CH4 OPAMP2_VOUT
27 | 29 | 36 | 42 PB1 I/0 [TTa| No PB1 TIM8_CH3N UART6_RX
ETH_MII_RXD3 COMP2_INM
DVP_D7 COMP1_OUT
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| |
DVP_D3
28 | 30 | 37 | 43 PB2 I/0 |TTa| No | PB2/BOOT1 ADC2_IN13(0) UART4_TX
SPI1_NSS
N N VSS_6 S | - - VSS_6 - -
- | - | - |45 VDD_6 S | - - VDD_6 - -
- | - | - |46 PF12 I/0 | FT | Yes PF12 - DVP_D4
- - |47 PF13 I/O | FT | Yes PF13 - DVP_D5
- | - | - |48 PF14 I/O | FT | Yes PF14 - DVP_D6
- - | - |49 PF15 I/0 | FT | Yes PF15 - DVP_D7
TIM1_ETR
UART4_RX
- (10) —
31 |38 | 50 PE7 I/0 |TTa| No PE7 ADC3_IN13 SPIL SCK
COMP3_INM
TIM1_CHIN
UARTS5_TX
SDIO_DATO
- (10) —
32 |39 | 51 PE8 I/0 |TTa| No PES ADC34_IN6 SPIL MISO
OPAMP2_VINP
COMP2_INM
TIM1_CH1
UART5_RX
- (9) —
33 | 40 | 52 PE9 I/0 |TTa| No PE9 ADC3_IN2 SDIO. DAT1
SPI1_MOSI
- | - | - |53 VSS_ 7 S | - - VSS_7 - -
- - | - | 54 VDD_7 S | - - VDD_7 - -
TIM1_CH2N
SDIO_DAT2
- (10) |
34 | 41 | 55 PE10 I/0 |TTa| No PE10 ADC3_IN14 SPIZ_NSS
12S2_WS
TIM1_CH2
SDIO_DAT3
_ (10) —
35 | 42 | 56 PE11 I/0 |TTa| No PE11 ADC3_IN15 SPIZ_SCK
1252_CK
TIM1_CH3N
- | 36 | 43 | 57 PE12 I/0 |TTa| No PE12 ADC3_IN4® SDIO_CLK
SPI2_MISO
TIM1_CH3
SPI12_MOSI
- (9) —
37 | 44 | 58 PE13 I/0 |TTa| No PE13 ADC3_IN3 1252 SD
SDIO_CMD
- | - | 45|59 PE14 I/0 |TTa| No PE14 ADC4_IN1® TIM1_CH4
- | - |46 |60 PE15 I/0 |TTa| No PE15 ADC4_IN2® TIM1_BKIN
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TIM2_CH3
12C2_SCL COMP5_INM
USART3_TX OPAMP3_VINM
29 | 38 | 47 | 61 PB10 I/O |TTa| Yes PB10 ETH. MIl_RX_ER OPAMPA_VINM
COMP3_OUT COMP1_INP
DVP_D4
12C2_SDA TIM2_CH4
USART3_RX OPAMP3_VOUT
30 | 39 | 48 | 62 PB11 I/0 |TTa| No PB11 ETH_MII_TX_EN COMP2_INP
ETH_RMII_TX_EN COMP5_OUT
ADC3_IN1® DVP_D5
31|40 | 49 | 63 VSS_1 s | - - VSS_1 - -
32 | 41 | 50 | 64 VDD_1 S | - - VDD_1 - -
SPI2_NSS
1252_WS
12C2_SMBA
USART3_CK COMP3_INM
33 | 42 | 51 | 65 PB12 I/0 |TTa| No PB12 TIM1_BKIN OPAMP4_VOUT
CAN2_RX COMP4_OUT
ETH_MII_TXDO
ETH_RMII_TXDO
ADC4_IN3®
SPI2_SCK
1252_CK
USART3_CTS
TIM1_CHIN UARTS5_TX
34 | 43 | 52 | 66 PB13 I/0 |TTa| No PB13 CANZ. TX COMP4. INM
ETH_MII_TXD1
ETH_RMII_TXD1
ADC3_IN5®
SPI2_MISO
TIM1_CH2N COMP3_INP
35 | 44 | 53 | 67 PB14 I/0 |TTa| No PB14 USART3. RTS UARTS_RX
ADC4_IN4®
SPI2_MOSI
1252_SD
36 | 45 | 54 | 68 PB15 I/0 |TTa| No PB15 TIML CH3N COMP4_INP
ADC4_IN5®
USART3_TX
ETH_MII_RX_DV
ETH_RMII_CRS_DV
OPAMP4_VINM
- (10) —
46 | 55 | 69 PD8 I/0 |TTa| No PD8 ADC4_IN12 SPI3_NSS
12S3_WS
CAN1_RX
COMP6_INM
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Eop

LQFP64

LQFPS0

LQFP100

LQFP128

R AR

HO)
1/0 &1®@

Fail-
safe®

EIhRE®
(BALJR)

WL ThREC

NN

HEX

PD9

1/10

TTa

No

PD9

ADC4_IN13(10

USART3_RX
ETH_MII_RXDO
ETH_RMII_RXDO
SPI3_SCK
12S3_CK
CANL_TX
COMP6_INP

48

57

71

PD10

110

TTa

No

PD10

ADC34_IN7(9

USART3_CK
ETH_MII_RXD1
ETH_RMII_RXD1
CAN2_RX
COMP5_INM

58

72

PD11

110

TTa

No

PD11

ADC34_IN810

USART3_CTS
ETH_MII_RXD2
CAN2_TX
SPI3_MISO

73

VSS_8

VSS_8

74

VDD _8

VDD _8

59

75

PD12

110

TTa

No

PD12

ADC34_IN9(9

TIM4_CH1
USART3_RTS
ETH_MII_RXD3
SPI3_MOSI
12S3_SD
COMP7_OUT

60

76

PD13

110

TTa

No

PD13

ADC34_IN1010

TIM4_CH2

49

61

77

PD14

110

TTa

No

PD14

ADC34_IN11¢0

TIM4_CH3
12C4_SCL
TIM8_CH1

50

62

78

PD15

110

FT

Yes

PD15

TIM4_CH4
12C4_SDA
TIM8_CH2

79

PGO

110

FT

Yes

PGO

UART7_TX

80

PG1

110

FT

Yes

PG1

UART7_RX

81

PG2

110

FT

Yes

PG2

12C2_SCL

82

PG3

110

FT

Yes

PG3

12C2_SDA

83

VSS 9

VSS9

84

VDD _9

VDD _9

37

51

63

85

PC6

110

TC

Yes

PC6

1252_MCK

TIM8_CH1
SDIO_DAT6

12C4_SCL

TIM3_CH1
SPI2_NSS
12S2_WS

USART2_CTS

38

52

64

86

PC7

110

TC

Yes

PC7

1253_MCK

TIM8_CH2
SDIO_DAT7

12C4_SDA

TIM3_CH2
SPI2_SCK
12S2_CK
USART2_RTS

39

53

65

87

PC8

110

TC

Yes

PC8

TIM8_CH3
SDIO_DATO

TIM3_CH3
SPI2_MISO
USART2_TX
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TIM3_CH4
SPI12_MOSI
TIM8_CH4 12S2_SD
40 | 54 | 66 | 88 PC9 /0 |TTa| Yes PC9 SDIO_DAT1 USART2_RX
COMP6_OUT OPAMP3_VINP
OPAMP4_VINM
COMP4_INP
USART1_CK
41 | 55 | 67 | 89 PAS /0| FT | Yes PAS TIM1_CH1 -
MCO
USART1_TX
42 | 56 | 68 | 90 PA9 /0| FT | Yes PA9 TIML CH2 12C4_SCL
USART1_RX
43 | 57 | 69 | 91 PA10 /0| FT | Yes PA10 TIML CH3 12C4_SDA
USART1_CTS
USBDM COMP5_OUT
44 | 58 | 70 | 92 PA11 /0| FT | Yes PA11 CANL RX COMP1_OUT
TIM1_CH4
USART1_RTS
USBDP COMP6_OUT
45 | 59 | 71 | 93 PA12 /0| FT | Yes PA12 CANL TX COMP2 OUT
TIM1_ETR
JTMS- PA13
46 | 60 | 72 | 94 PA13 /0| FT | Yes SWDIO - UART4. TX
- - 73 - Not connected
47 | 61 | 74 | 95 VSS 2 S | - - VSS 2 - -
48 | 62 | 75 | 96 VDD _2 S | - - VDD _2 - -
JTCK- PAl4
49 | 63 | 76 | 97 PA14 /0| FT | Yes SWOLK - UART4_RX
TIM2_CH1_ETR
PA15
50 | 64 | 77 | 98 PA15 /0| FT | Yes JTDI Slgé%—'\vl\/sg SPI1_NSS
- USART2_CTS
TIM8_CHI1N
USART3_TX
SPI3_SCK
51|65 |78 | 99 PC10 1/0 |TTa| Yes PC10 SLJISO;2T4D{12(2 1283 CK
- QSPI_NSS
COMP3_OUT
USART3_RX
UART4_RX SPI3_MISO
52 | 66 | 79 | 100 PC11 /0 |TTa| Yes PC11 SDIO_DAT3 QSPT. SCK
COMP4_OUT
38 H R ARBAE FRAF NSING TECHNOLOGIES INC.
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ESp5 ] s [ ERE FHTIEE®
s | £ | Fail- "
[=) o) = (3)
318(3|8| wwaw | B8 |aeo| DUE
i K| O | x| BAR) Rk B
g19lo|o -
- |
USART3_CK
SPI3_MOSI
53 | 67 | 80 | 101 PC12 o | T | Yes PC12 gé‘fg%&( 12S3_SD
- QSPI_100
TIM8_CH2N
CAN1_RX
- | e8| 81102 PDO 110 | FT | Yes PDOM - UART4_TX
QSPI_IO1
CANL_TX
- |69 | 82 |103 PD1 110 | FT | Yes PDLM - UART4_RX
QSPI_102
TIM3_ETR Slgéz—'\\/‘\fss
54 | 70 | 83 | 104 PD2 110 | TC | Yes PD2 UART5_RX —
SDIO_CMD QSPI_IO3
- TIM8_CH3N
I VR T PD3 110 | FT | Yes PD3 - USART2_CTS
- | - | 85106 PD4 110 | TC | Yes PD4 - USART2_RTS
- | - |86 |107 PD5 110 | TC | Yes PD5 - USART2_TX
- - o8 VSS_10 s | -] - VSS_10 - -
N N O T VDD_10 s | - | - VDD_10 - -
-] - |87 |10 PD6 110 | TC | Yes PD6 - USART2_RX
S| - |88 |11t PD7 110 | TC | Yes PD7 - USART2_CK
AN N B PEP PG4 110 | FT | Yes PG4 - -
AN N B PET PG5 110 | FT | Yes PG5 - -
N P PG9 110 | FT | Yes PG9 - -
N I I PET Vss_11 s | - | - Vss_11 - -
N N I TP VDD_11 s | - | - VDD_11 - -
PB3
TRACESWO
SPI3_SCK TIM2_CH?2
55 | 71 | 89 | 117 PB3 110 | FT | Yes JTDO 1283 CK SPIL SCK
USART2_RTS
TIM8_BKIN
PB4
TIM3_CHL
56 | 72 | 90 | 118 PB4 10 | FT | Yes | NJTRST SPI3_MISO SPIL_MISO
USART2 TX
TIM8_ETR
12C1_SMBA TIM3_CH?2
SPI3_MOSI SPI1_MOSI
57 | 73 | 91 | 119 PBS 110 | FT | Yes PB5 1253_SD CAN2_RX
ETH_MII_PPS_OUT USART2_RX
ETH_RMII_PPS_OUT TIM1_BKIN
39 H RE AR AR AT NSING TECHNOLOGIES INC.
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218|583 whak | B | E a0 DHE
i K| O | xp| RMF Rk B
g19%|o|9o -
- |
USARTL_TX
CAN2_TX
58 | 74 | 92 | 120 PB6 110 |TTa| Yes PB6 T'f,ai—%ﬂ-l ETH_MII_PPS_OUT
- ETH_RMII_PPS_OUT
COMP5_OUT
USARTL_RX
59 | 75 | 93 | 121 PB7 10 | TTa| Yes PB7 'TZIEAE—S&AZ ETH_MIl_TXD3
- COMP6_OUT
60 | 76 | 94 | 122 BOOTO - |- BOOTO
TIM4_CH3 'CZACN115§>'-<
61 | 77 | 95 | 123 PBS 10 | TTa| Yes PB8 SDIO_DAT4 —
ETH_MII_TXD3 UARTS_TX
ML COMPL_OUT
12C1_SDA
TIM4_CH4 CANL_TX
62 | 78 | 96 | 124 PBY 110 |TTa| Yes PBY SDIO DATS UARTS. RX
COMP2_OUT
97 | 125 PEO 110 | FT | Yes PEO TIM4_ETR
98 | 126 PE1 110 | FT | Yes PEL
63 | 79 | 99 | 127 VSS_3 s | -] - Vss_3
64 | 80 | 100|128 VDD_3 s | -] - VDD_3

A LD

9.

10.
s ZEFHG TS b o BEHIADCL2_INX, ZEniX 17/ I AT LUZADCL_INXZZADC2_INX. #1/417: ADC12_INSZE7vix 15/ [l

l= # A, O= %, S= B, HZ= EZH.
FT: Z&5V; TTa: #Z#3.3V, LM, TC: #F3.3V 110,
FLETYFE TE S 2S5 P L e

PC13, PC14 FiPCL5 5/ B # I FF T AT, T NI TFHER GEEIR AN B TR I B IE(3MA) o AULIX =15/ BITE Fodir
H G IR LR IRAY: 1E A5 I R GE T EARMHZ B, RIS 5 #AB0pF , =15 [l el 5 H e A BE
73mA.

BLLT I X 55—k | LT LY GEE T ZIEBIE [, 1326 5] IR A i 519 (X S 2 N e 3 7
IS RWE T RN RGN o T AITFEHIXLAO [T HI R 1G5, 15 ZENI2GA5XX M J7 275 F 9 #7175 17 X 15 FIIBKP
LA K T

BT BEGEGE 1 2 1F I B F M 51 LR 5 TSI 5 ), #9015 615 2 AN32GASX M 1 2% F
B 5AIO 2 T RIIR i B T

LQFP64 /4L 7/ 5 F1 5/ 46 758 - 2 1 5 2 iA P B 40SC_INAIOSC_OUT L5l Al LLE i i B3 -1~ 51 1 4P DO
FAPDLIGE, G/ MPDOAPDLAS, XF1F IR G/ TE A0 5. 1HX/ FLQFP80/100/128 /%4, #717PDOAPDIL /4
BHITHEE T B,  RIUE R LB BT BR RE . 219015 B 17 ZFEN32GASXX ] 1 2% FHHI B TH5AI0 &
FA % A

Fail-safe 75 24 25/ 78 HIFIANRT , TOO_LTFIA 1 H Ty N EAF RN 1 T HEAN L MTTEEE IR LA — &k,
FEIFFER TIPS -

XF 7 HIADC R TE g e, 3 FF 1% 15 R #4. TMSPS(12Bit) »

X I HIADC B M, 3 1R i RAF i 8. TMSPS(12Bit) .
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A LU E 9ADCL_INS, 14 7] LU B 7ADC2_IN9.

JAIRE, FE )T L B R o IADC34_INX, X 1] I a] LUEADC3_INX ZEADCA_INX.,

FEF T T PAD XTI R H T g HITIM2_CHY_ETR , v ] KUA & iz 1) E ATIM2_CHLE(TIM2_ETR. /@2, PALSX/ /7Y
FHH RS I)FERTHFTIM2_CHL_ETR, A& H7FHIEX o

FEHFT 55717, 7 2R RO H 5 i J e 227D F3.6V

11.  VDDAINSSA 7/ I T2 iF 745
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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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VBAT

1.8-3.6V

Power Switch
-~

Backup circuit

(32KHz Oscillator,RTC wakeup
circuit,Backup register

|
I
|
10 |
General 1/0 port —@ sbvi\;slh logic :
cireuit Core circuit :
(CPU,digital |
Vbb circuit and :
1 memeory) 1
| |
Vbp 1/2/ Volt i |
oltage
N regulator I' :
nx100nF | :
|
1x4.7 uF E 1 :
|
= Vss1/2/- e T !
VbD
VbpA L
: -1 —@ »
I
VReF : Analog
[ e peripherals
— (ADCs
10 1F VREF + DACs
A OPAMPs
+1uF COMPs)
1000F | 41uF VREF R
hd I
= Vssa | -
e 4. TUE H A ZE 7 E N pps -
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I BAT

VBAT

()
U

IDD

VDD

VDDA

O
|

1
L

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. FrABIHIE(Vob, Vooa) FIHL(Vss, Vssa) 5| AR 2B B AMB R VFTa R N I R R L.
2. VNI HEKE, B ESER 4-2,
3. H5VEZGIHHAS5V, Voo EEKT2.25V.
# 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. FraARIETE(Vop, Vooa)FIHL(Vss, Vssa)5| BTG4 &R SME RV B NSt RS L.
2. HViN>Voolf, B —NIERTEANER; HVINKVssh, B — N RFTEANBET. hneiny AN 5 KE, BEFFESER

45
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3. RIEENHERES TR MR .
4. REBKHIRE, RYFVoo KT N0.1Vop.
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* 4-3 B
e i #E By
Tste it AE IR FE G -40~+125 oC
T KR 125 °C
4.3 THE&M:
4.3.1 BHITERM
X 4-4 RTINS
(iR 2 ¥ =/ME BAE L:=R iV
fHeLk N B AHBHT £h 4512 - 0 144
fecLia PN 5 AP B LS 4 B % 0 36 MHz
fecLkz A H AP B2 s} i 4 %2 0 72
Vop P A o - 1.8 3.6 vV
VbbA TN 4 A W25 VoA [H 1.8 3.6 \Y
VBaT o TR E - 1.8 3.6 vV
Ta R (B EARST) JE S RAT -40 105 °C
T 4R Y JE S RAT -40 125 °C
1. ZEUUE AR E P I A Voo fVopafit B, 7E_FHEANEE EA/ERR], VoofVopa [A1E % 70 ¥FA 300mV 1 Z ]
4.3.2 b E AR I ) AR R
FRPGEHISERKIER 4-45 B IR E FIRE .
R 4-5 LR RN ) TIESY
e 2 X1 =/IME RAE E:=R v
¢ Voo b FH# R EEL Y B OTF 313 Vop 20 0 WV
VP oo R FEL L EE MV ool B 5110 80 B g

4.3.3 PYHR R ALA F PR R B BR RR Ak
FRAA RS HRAARF 4-050 O EHRRE FAIVoo ikl LR T IR 1 -

46
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5 S %M w/ME HAUE BAE Bhr
PRS[2:0]=000 (_-F+¥%) 2.09 2.18 2.27 \Y
PRS[2:0]=000 (K F4Y) 2 2.08 2.16 \Y
PRS[2:0]=001 (_L7H%) 2.19 2.28 2.37 \Y
PRS[2:0]=001 (N F&3f) 2.09 2.18 2.27 \
PRS[2:0]=010 (_L7H%) 2.28 2.38 2.48 V
PRS[2:0]=010 (N F4¥) 2.19 2.28 2.37 Vv
. . PRS[2:0]=011 (_-F+¥%) 2.38 2.48 2.58 \Y
iﬁgﬁﬁfﬂﬁfﬁ PRS[2:0]=01L ( M) 228 238 248 Vv
FIMSB H0) - PRS[2:0]=100 (_L7H%) 2.47 2.58 2.69 Vv
PRS[2:0]=100 (N F#¥H) 2.37 2.48 2.59 \
PRS[2:0]=101 (_ETHE) 2.57 2.68 2.79 \
PRS[2:0]=101 (T k&%) 2.47 2.58 2.69 \Y;
PRS[2:0]=110 (_EFHi) 2.66 2.78 2.9 \Y
PRS[2:0]=110 ('F F&¥) 2.56 2.68 2.8 \
PRS[2:0]=111 (_LFHY) 2.76 2.88 3 \Y
Vous PRS[2:0]=111 ('K F&¥Y) 2.66 2.78 2.9 \Y
PRS[2:0]=000 (L T+#Y) 1.7 1.78 1.85 \
PRS[2:0]=000 (T F£¥) 1.61 1.68 1.75 \Y
PRS[2:0]=001 (_E7Hi) 1.8 1.88 1.96 \
PRS[2:0]=001 (F F&¥) 1.7 1.78 1.85 \
PRS[2:0]=010 (_EFHY) 1.9 1.98 2.06 \Y
PRS[2:0]=010 (N F#¥H) 1.8 1.88 1.96 \
‘ ] PRS[2:0]=011 (_EFHi) 2 2.08 2.16 \
RIS TR 01011 (F ) 19 1.08 2.06 v
A 3% 3% (PWR_CTRLI -
MSB 1) PRS[2:0]=100 (_E7Hi) 3.15 3.28 3.41 \
PRS[2:0]=100 (T F&Y) 3.05 3.18 3.31 Vv
PRS[2:0]=101 (_EFH1Y) 3.24 3.38 3.52 \Y
PRS[2:0]=101 ('~ F&#Y) 3.15 3.28 3.41 \Y
PRS[2:0]=110 (_E7Hi) 3.34 3.48 3.62 \
PRS[2:0]=110 (T~ &) 3.24 3.38 3.52 \Y
PRS[2:0]=111 (_EFHi) 3.44 3.58 3.72 \
PRS[2:0]=111 ('K F&#Y) 3.34 3.48 3.62 \Y
VpyDhyst® PVDIE# - 100 mv
Veor éDDL /T LA A 1.64/1.62 \
TrstrEMPO® A RFEEI [A] 0.8 4 ms
1. BHEIHHRE, AEAEF IR,
434 NEWMSEHE
TR IS EGRKIER 4-45] H BRBEE B F AV ook i fUE A o
R 471 HEMSREE
"5 ZH F Yia s/ ME HAME wmAE Bhr
VREFINT NEZSRBE -40°C< Ta< +105°C 1.164 1.20 1.236 \Y
N 7
1 SRR (Rt 3 H i) 2 I E 1S 2.
2. HWIHRIE, ATEAEFHIER.
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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 A S U 1) B ) R B T RE IS AT B BRI (0 < SYSCLK<32MHz i A0 545 ], 32MHz <
SYSCLK<64MHz I} A1~ %545 A ], 64MHz < SYSCLK<96MHz If Jy2 /%45 JE #], 96MHz <
SYSCLK<128MHz I A3 4435 1], 128MHz < SYSCLK<144MHz I} 4245 1) .

B RS TUIIREIT S (s XS HOLE BCE N AL 7 I TR )

B CYIF RSN fecika = froik/ds freike = frok/2.

B Vpp=3.63V, HIGREET105°C.

F 4B 4-9rh IS, RARIER 4-450H BT E T AVoofit i i NS H .
# 4-8 BITEATIRRHIHEE, B BRBNABRNERET

Voo Vss(TG %) -

MAEO
%
=) S %AF freLk TAz 105°C E:<VivA
SR EN, L 2
2 > Z
| it Fiope | PRI 36MHz 11 oA
| W JOs— 144MHz 1538
o o 72MHz 9.7
KBTS vt =

1L WZGEIPESEH, AEE PR,
2. HfucLk>8MHzH 5§ HIPLL.
R 4-9 BERRBIT HIBCK A FIH A

o HAUEO \
e M - iz freLk TAz 105°C Bhr
SRR, i =L
2 > z .
| s Foges | PERRPTHOME 36MHz 10 A
S BCCH PO 144MHz 9.2
o ', 72MHz 6.6
KBTS s 22

1. HZGEWREL, ANEA PR,

2. Hfuck>8MHzI 5 FHIPLL.

4.3.5.2 LY ) HLIR T B

MCU4L T ik 54+ T -

B A RVOG AL T AR, IR R RS HAE E—VopEVss(L 11 #) -

B A RANCERAL TR HPIRAS, BRARR I Ui

W AEATAE RS U Il B ] 3 8 2 B e 12 AT B R PRATUER (0~32MHz I OS5 A5 A 1, 32~64MHzI 1445

48 H EHEARBAER AR NSING TECHNOLOGIES INC.
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FrJE ], 64~96 MHZI 2 ANS545 1], 96~128MHzif 3245 JE 1], 128~144MHzI AN 545 1)
PREG IR AV oo fit L HL R 2651 T3 4-4.

B FEATIIThEE T JE (P : NS HOLIIE B BT B RS 2 BTk B ). M ME: feoika=
fucik/ds frcike = frok/2, fabceik = freika/4 o

R 4-10 BATBGUT R RIS, HeE e EARES  P  FlashHig 17

HREW
= 2 %14 freLk fERERT A S XEPA  |BAL
O N4

144MHz 30.3 14.2
AR A ®) 72MHz 17 8.1 mA

oo BATHLF £ 36MHz 9.3 5.3
R AL BATTF RN ERC IR H2(HSI), {6 17228,\';1':22 23505 172'27 A

AHBFIU 35 LA AR AT 2R 36MHz 8.8 3.9

1. WAERAETA=25°C. Voo=3.3VI i85,
2. AR ADC ZERG A 0.8mA HITHFE. FERHIAE T, KR A G A S ADC(IXE ADC_CTRL2
TFAFARIK ON RL) N A 238 .

3. HMEET AP OASMHZ, Hfuck>8MHzi JE FIPLL.
R 4-11 ERIRBGET BRIV AR

HAEO

a=] e 21 A4 freLk ERERTE XARE  |BAL

AR AR

144MHz 25.3 8
AR A @) 72MHz 13.9 5.3 mA

oo RREAR AR 20T A3 36MHz 8 3.6
REH 3L SEAT TR A HRC JR%5E(HSI), EA 22 o1 .

AHBTI 4451 LR AT 36MHz 72 52

1. BAYERTETA=25°C. Voo=3.3VI R 15 5],

2. WAL I ADCE I I0.8mMAH R #E . N HIABE R, X4 B R A £ IF)H ADC(# EADC_CTRL2 #F
1723 IONAL I 2=

3. AMEEEN8MHz, Hifucik>8MHzi jE HIPLL.

4.3.5.3 [RIHFER K R H A%

MCULL T T 51 2 A
B A MIOG] AR AL T AL, FHEE R — NS H T E——VopEVss(TL 713R).
B FTE AN AL T OCHPIRES, BRAERRAI UL .
49 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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£ 4-12 EHAAFYUER T K S BRI B R BRI
o HLAIEO Bhr
s £ *H TA=25°C TA=105°C
PR RS A TFIB TR, R i A EBRC
R0 A AN 1 TR 3 2 A T SR PR A (B 300 1200
STOPO #iz{F SETTH)
FRRELAAZER W B8 AL TR ThFEAR 2, I R s Py 50
RCHIR % 7 Al iy T AR 3 7 A0 T R RS (% 150 800
HISLE 1)
" SRR 0T 2, RTCiZ{T, R-SRAM
oo STOPZ BT | s, prmOAGRIF, MUAIALT | 10 100
(gAY PR A
% P BORCIR B B AL T AT IT 5 0 HA
RAS
STANDBY # K P RCIR G A Ab T I JERES, M E 29 40
AN T | TR PARES '
IR N EBRCHR Y 28 AN AL A T 1M b+ 4] 97 35
RS, KHEIEHRRARTC 4T RAPIRES '
A X 45
Ipb_vear (VBAT) [Ffit | (REIRF S FMRTCA TG R 2 15
N HLRE
1. HEZEAVHMEEE, AEAEFEHNEL.

4.3.6 SRS pRIRARR I

4.3.6.1 SRR EMN SR (HSE)
T b H IR 2 MO A — A T (A SNSRI B A5, PR P AL R S A 3R 4-410 %1
R 4-13 BEESMERFE P BRAEAE (By passiER)

i S5 % B/ME HRE BXE L=< VA
frise _ext FH P A AR ) 4 8 32 MHz
VHseH OSC_IN#a A\ 5| I i B HiL 0.8Vop Vbp
ViseL OSC_ING N 51 B FE P ] Vss 0.3Voo v
tw(Hse) OSC_IN{= ERAK Y B[] V) 16

ns
:f::zg OSC_IN |7k F g [0 2
Cin(Hsg) OSC_INF AF LD - 5 pF
DuCy(usk HaELE - 45 55 %
I OSC_INH IR HL I Vss<VINEVDp + pA

1. BRI, ANEA PR,
4.3.6.2 SPERARERET BFIR (LSE)
T b H IR M B MR A B — AT [ SNSRI A5, PRI P AL o F R S & 26 4411 51

50
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F 4-14 [RESNGH P iS04 (By passBER)

#s S %1% B/ME HARE mAME Ay
fise ex JH 1 A () 0 32.768 1000 KHz
Visen OSC32_INFiA 51 il i v HL I 0.7Vbp Vob \
ViseL OSC32_IN%i N\ B IS L~ HL Vss 200 mv
tw(LSE) OSC32_IN & B A i ] @ 450 s
tusoticse) 0SC32_ IN_E T B frgpef 1] - 50
DUCY( sg) = 30 70 %
I OSC32_INfi A Ji HL AL Vss<VIN<VbD - H HA

1. BWIHRE, AEAFAHINER.
B 4-5 S ERE T SRR A T R
Vhsen 90% AR A
Vhsee  10% _ ./ R ——
t
tr(nse)—> tinse) tw(Hse) tw(Hse)
Thse
fHSE_ext OSC_IN < | )
external clock source
o LI-I =
B 4-6 FMEIRER SRR TR E
Visen  90%
Vise 10% J -
t
tiwse) tiwLse) tw(Lse) twiLse)
Tise
external clock source fLSE_ext OSC32_| N -

A —AN iR M B R AR AR B R SR I

JUuL

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)

51

EHREARBAERAR NSING TECHNOLOGIES INC.
Hohk: BRINTTFE LD X AL X R R 5 1095 F IR BAR K

1% +86-755-86309900
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%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 R ORI SR R R B B R A 1
2. HBHRIE, A A

3. tsumse)e A B E], S AERPHAEREHSEJT 46, B 219 2158 E FI8MHZYR X BUN [8] o IR HUELR A — MR HE R S ki
Pt LIRATE], BT RE DR A IE B A R T AR ALK

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
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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 -
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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, 42
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
54 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
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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.

%
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*£ 4-25 1/OEESISHE
#s e E i B/ME HAUE mAME HAhr
Vi | BIANEESEEE TTL O Vss - 0.8
Vin | BB RCE RS " 2 Voo v
Vie | BIANEHSFHE CMOS 21 Vss 0.35 Voo
Vin | WA THRE & 0.65 Voo Voo
Vpp=3.3V 200 -
Vhys | it 25 £ fi 2% H R IR i O Vpp=2.5V 200 mv
Vpp=1.8V 0.1*Vpp®?@
lig NI AR x:zol\?)a;%T/liTFVDD(s) 1 1 HA
Vop=3.3V,VINn= Vss 75 220
Reu | 59 B3 220 FH® Vpp =2.5V, VIN = Vss 95 310 kQ
Vbop = 1.8V, VIn = Vss 135 500
Vpp=3.3V,Vin= VDD 75 235
Reo | 59 NH 282 FH® Vop = 2.5V, Vin = Vbb 85 315 kQ
Vop = 1.8V, Vin = Vb 120 - 495
Cio | /O 5l FL2E - - 5 - pF

it 2 R A R BT O P IR A B R . R VMR, AR,
%/5100mV.

W RAEAR QS 5| A S e B Rt AR, DU FL IR RT A v T KB
AR i BB R A N AT IF G IPMOS/NMOS SEFI .

Vrap /238 10 & TN L%

T3 1103 1 #5ZCMOSFITTLAHE 75 (A 75 A F i )
® X TVIH:

-WRVDDZ/r T[1.8V~3.08V]; ff HHCMOSHHEHEETTL.

- R VDDA T[3.08V~3.60V]; {4 FH TTLERH/E AL 5 CMOS.
® X TVIL:

-HRVDDAEN T [1.8V~2.28V];: f# FHTTLE{H M 5 CMOS.

- RVDDsZ A T[2.28V~3.60V]: i HICMOSHHEHEE ETTL.
B HH IR IR
GP IO FH s N\ /4t 3 1) AT AR S i e 22 ik +-12mA RS 76 i o, VORI 5 H 0 A5 AR K 5
TRANEEIL 4,275 45 H A 0o B KA 1 «

B FrE 1O I MVop b 3REUT RS AT, i EMCUTEVop B3R BRIz 4T
fEIvop(FR 4-2).

B A 1/O5 RO M Vss B HE F FL AT
KEEE vss(R 4-2).

AR

I N

EATRHETE S T 280K ICMOS T 2B TTLS 4L :

L, AN BERE I 4 0] B RATE

R, IN_EMCUTEVss it BB KIS AT FL i, ASREER I 48 %) B

FrAEREREE, R 4-275H IS EUR M AR E A Voot L ERF AR 4-400 54N E15 3. Fra 10
it 1B 2 2 CMOSHAITTLHY .
56 H EHEARBAER AR NSING TECHNOLOGIES INC.
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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"Veo v
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 EIR oL AUR LU R A-2vh 45 I AR IR K AIUE R, (RIS o SR (T /O REIRI 2 il 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.

57 H EHEARBAER AR NSING TECHNOLOGIES INC.
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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 AE /Al LLEIE DS CFGYAIPMODEY[1:0]EL & . 2 WN32G45x % %1 1 J* Tt th A <GP0 I it B % A7 28 1)

LR

2. EKIRLEE 495 3o

58
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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_.I:‘|1D DVIDD

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

l

0,
Input ><7D5§E‘;"D Input 50% VDD

+—Delay Delay
Output, 50% QOutput,
VDD 50% DVDD
4.3.13 NRST5| il

NRST 5| il AIXEE HICMOS L E, WEREEK— M AREWTIT I LRI, Reu(Z LR 4-29). BRARRFHIUE
R 4-299 S B M AR IR FE A iU AT &R 4-4R0 26 IR 155

£ 4-29 NRST5| s

#e E 28 &AF /M HAE wmAE | B
Vob=33V Vss - 0.8
Vienrsny® | NRSTHi A (K HL - HLE
Vop =18V Vss - 0.3*vDD Vv
v @ NRST 2 HL - i Vop =33V 2 - VDD
AN - >
IHONRSD) ™ Voo =18V 0.7*VDD - VDD
e . N Vop=33V 200 - - mV
Vhys(NRST) NRST it 25 435 firh & #5 FHL E IR W
Vop=18V 0.1*vDD - - \Y
Reu 55 b h SRR R Vpp =3.3V 30 50 70 KQ
Vinrsn® | NRSTHIA JE B Bk - - - 100 ns
59 H RE AR AR AT NSING TECHNOLOGIES INC.
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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 CH1%£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,
60 H RE AR AR AT NSING TECHNOLOGIES INC.
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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)

N32G4577= i i 12CH: A FF S A HEIRCIEAS VM, B FRRH|: SDAFISCLA E“E " HIRI G, MEE N
FriR4 iy, 725 H AV Z [8] FIPMOSE 8 < 1, (BATSRAFAE

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 (2)
47KQ g ,
=S 4TKQ a0

1°C Bus ‘/WW SDA
W scL

(3)
100Q

Repeated Start
Start Condition fndltlon

soA /(T [
‘:\/ y tsusTa) \—
Y

)< >< > S'tgrt Condition
trspa) ti(spa) > «—1{5sDA) - p =\_
tusoia) th(spa) R tw(sTA:sTO)
tsTA) tasckry F T >—id— e Stop Condition
scL R I tuack) '
A U A A G A
) | t
l:W(SCKL) — t(SCK)—> -— <7tf(SCK) \ . ;i(STO)
e 9 th clock
1% clock cycle

1. JEARE TCMOSHF: 0.3Vopf10.7Vop.

2. R HBHBRE R T 12CH D

3. HLBHEHU G TSEBRHREE, T DUREE AT R, 5 SR,

4.3.16 SP1/12S#E O 44k

BRAEFEM UL, 3R 4-35 K 4-36 FIHIISPIZEAE 4-37 FIHIIPSSHUR I MR, focukdil R Al
Vooff L ERF &R 4-40056 =15 5.

A I N 2 T RE 5] I(SPIFINSS. SCLK. MOSI. MISO, I2SHIWS. CLK. SD)fI4FEVERS, S5
4.3.1275,
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il S %4 B/ME BAE §:¥ina
fscLk FHEA - 36 Mz
tyserx SPIN B A% M - 36
e SPIR R LFHRI T BEE] | fidiZe: C = 30pF : 6 ns
DuCy(SCK) SPGB 8 5 25 b SPIMAE 45 55 %
tugnss) @ NSSHE LI ] MR Ytperi -
thnss)® NSSERHF I [i] MRS 2tpcLk -
twsckry® . ) N
SCLK 7= AN ) B ] FEE treLk - 2 treLk + 2
twscky®
togu)© S )RS A 35 :
tsu(SI)(l) y\*ﬁﬁ 3 B
(1) FA 3 -
L) SR A AR 6]
th(sy® A 3 B
ns
taso) V@ B s U7 el ) (8] MIES, frcik = 20MHz 0 3tecLk
NG K5 ot 2 1 ) A 2 10
tdls(SO)( )G)
tusord MR BEIALIE 2 JR) - 12.5
1E0) KA AT 20 8]
) FRER (RG22 JF) - 6.5
tnsop® M (i REIDIR 2 JR) 5 -
Bt R R (8]
thmo)® ’ FRA(EREILIEZ)R) 05 -
& 4-36 SPI12/34F 44O
i) S5 E-Yis B/ME BAME BAAL
fscik F - 18 Mtz
ey | ST IE IRBLR : 8
N SPURFEf LA R | §ukib % C = 30pF : g ns
DuCy(SCK) | SPIMG AT & 52t SPIMAE 45 55 %
tSU(NSS) @ Nss@jﬂj— I‘ETJ y\*ﬁﬁ 4tPCLK -
thnss)® NSS {54} ] M 2tpeLk -
twscxkry® . ‘ .
twscky® SCLK @ A ICH 17 EfL treLk - 2 treLk + 2
. SPI2 4 -
tsu(MI )(1) N N jz*%ﬁ SPI3 5 -
B N FE ST [A] 5 " -
tsugsn M
SPI3 5 -
SPI2 2 -
FHER
th( )(1) _ ns
- S AR :22 ? :
thsn® M SPI3 2 -
tasoy @ B L ) A MAEF, fecik = 20MHz 0 3treLk
| BOERASER JIRCEN 2 10
dis(SO)
e PRI SPI2 - 13.5
b L
twso® | Sk AR ) MR REL 2 ) s | 75
TR R 2 ) szl - 65

63

EHREARBAERAR NSING TECHNOLOGIES INC.

Hudik: ERYINTT R L X g db X 5 R % 10945 B I B AR K JE
i if: +86-755-86309900
R4k https://www.nsingtech.com Hi§4: 518057

1. +86-755-86169100



3
"P' EIRIA www.nsingtech.com
tvovo)™ SPI3 ) 9
ML (1 A 2 ) P2ty :
L o S i
fil SFHYH . PURETIORR SPI2
th(MO)(l) I*Eiﬁ(ﬁﬁmﬁ/&ZE) SPI3 1 -
1. BWHHRE, AEAFRINER.
2. /MERIRIKShEH 15N ], S KR R s IE RS B0 1 e KR 1] .
3. E/MERR I BN AL, R AE RN R EE 28 B T i A 1 B K TR
B 4-13 SPIFTFE - MERMCLKPHA=0
CLKPHA=0
NSS input \ Y A
£ |
:‘ tsunss) le t(i?CLK) o /7 < thnss) ;I:
[~ T N\ | |
|
CLKPOL=0 ! A tuseuen | I : | |
e o i
| | | :
| taso) | I tyso), I thso) I tais(so)
T o e S e
| H | // (SCLK) [
MISO output 4< | : MSB out >Q Bit 6-1 out/” LSB out >—
tsu I |
<) )
T
MOSI input //////////M I MSBin E>< Bit6~1i|// >< LSB in XZHHHHNHN
I
le thesn >i
[}
B 4-14 SPIEFE - MESXRICLKPHA=1®
CLKPHA=1
NSS input \ /) /I
[ / | |
: tunss) 1€ (SCILK) g ’ Ilut@,l:
| |
CLKPOL=0 | W I
! | twscLkh) I | ' I
I I fwscky 1 I I :| I
| N—>:| | I d :
|
CLKPOL=1 I t \—/—\—mtr(SCLK) : ¢
| taso) | ; . t dis(SO)
R
T /7
MISO output >< :: MSB out ><i Bit 6~1 out >< LSB out >—
tusy |1 thsy
— — /
77
vostnes )N wsein ) misan™ X wssin XTI

1.

W& 5 % & 10.3VopA10.7Vop.
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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) thomo)
1. & 55 1% B T0.3VopH10.7Vop.
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% 4-37 1PSHEHEO

&5 2 Vi B/ME BKRE LR VA
fmex 128 fi} e i 2 FHR - 256Fs®)
fork ) p T (32bit) - 64*Fs®) MHz
gong | O IR (32bi) o4 Es®
DUCY(SCK) | 12S A A4 i 2 L 128 A, 30 70 %
tr N T
t(‘”) 12SH} B TR R BRI | Sk CL = 50pF - 8
f(CLK)
\ 1252 45 -
tyws) @ s
(WS) WSH R[] FEAEE 1253 65 -
N 12S2 45
t e @ = Y f .
h(Ws) WS R RA ] FER 1253 05
12S2 55 -
tsu @ SEES i
(Ws) WS EE 37 B[] MR 1253 - -
N 12S2 1.5 -
f @) =31 e
h(Ws) WS LR ] MR 1253 y -
tweLkr® 312.5 _
CLK = A f it (8] TR, feok = 16MHz, % 45i48kHz
tweLkp® 345 .
N 1252 4 }
) FHEs
tsu(sb_MR) N o 12S3 5 -
Byn e N S ] ns
M 1252 4 :
tsusp_sr)® 1253 45 -
1252
W@ ERAE 1.5 ]
th(SD_MR) N ) 1253 1.5
BHu i N AR RR TH) >57 "
th(sp_sr)P@ S 1283 15 )
S 4 2 1 W (R 2 1252 ' u
tv(SDisT)(l)(z) il x | ( el L El) 1253 _ 16.5
e W B (R ) 1252 3 '
thsp_sny® R HelSi < 1253 45 )
B R T FRABERIDIE 2 JF) 1252 - 65
tuso_mm @ . 1253 - 6
e e \ R 1252 05 :
@ | B CRER ] FRAEREREILIEZ G)
thisp_mT) 12S3 -0.5 -
1. HEHRE, AEAF R,
2. KHETfeck. BN, W feck=8MHz, M| TecLk=1/frcLk=125nS,
3. HEHURFEE,
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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
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Bl 4-18 QSPIZESDREER T I
!: ek :: I‘ tw (ckH) :: , tw (kL) X | tr (ck)
| | | I f (I
| | | | | |
| I\ I
Clock 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
w5 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
tsiny; tsr(iny N\ B 3 ST () 4.5 - 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 l ts (CK)l
K " y ': Pe———
Lo | | | | | | H
| | | | | | [
1/ | | | I\ |
Clock I I | I I I I SS
| | | b (C'UT>| Itm (ouT) | | tw ounl th ouT) | | |
I A\ . [ —) | v
| | |
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/SDIO= M3 D44
B AR BIGEE , F6 4-4051 A 5 B0 B PR B | fooLi T AV op B L FLFR A5 5 2 4-400 2 T 4550
A b N 2 F ThRES| BI(D[7:0]. CMD. CK)4FME Y, , 2 0554.3.127.
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& 4-20 SDIOR MR
ST
</—T£<
tw(ckH) % SW(CKL)
CK /
v _ | et on
D,CMD
(Output)
tisu=—"1 tin
D,CMD
(Input)
B 4-21 SDERIMER
CK
D,CMD
(Output)
# 4-40 SD/IMMCH: D45
5 S8 v i B/ME wAE BAL
fop Hm AR =R IR BT R CL < 30pF 0 48 MHz
tW(CKL) EH'@:FTEEEH‘ [7], fep =16 MHz CL <30pF 32
tweekry | BRI H] CL < 30pF 30 ns
tr B e L B ] CL < 30pF 6
tr IR e T BRI T CL < 30pF 6
CMD. DHIA(BHCK)
tisu LN VAR ) CL < 30pF o
tin N PREF 7] CL < 30pF
EMMCRISDEE#ERCMD. D HI(ZHRCK)
tov i HH A 2R3 ] CL < 30pF 6 s
ton it ORI ) CL < 30pF 0
FESDERIAER CMD. D#rH (B CK)
tovp il H A B ) CL <30pF 8 ns
torp it BRI ) CL < 30pF -1
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&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. N32G457 R HI/= fh I IERIUSBINRE RS LATE2. 7V BIMRAE, TIAS AR TE2.7~3.0V HE IRV B T B2l i s e
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
b B KM " | 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 PR M (Ethernet)$: O ik
K 4-44fE0R T LRI ERE LR

70
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R 4-44 DKM ERBS R
i BH /M s’ AT
Voo DK P #4 F 3.0 3.6 Y
1 P I v Wl T 2 DA A% s 2 o
£ 4-45%5H T LUKMMACHISMIE S 413%, & 4-23% 7R [ AHIGHII T
Bl 4-23 DAKPISMIET 7B

®

+
MDC

ETH_MDC 4/? \ /i \

tdMpIO)

| [
| |

| [

| |

ETH_MDIO(O) :
X 1

X_ )~

| |
ﬁtsu(MDIO)-P:d—h thovpio)
|

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

#® 4-45 LRMSMUESahERE

i B sME M AUE B AL

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

#£ 4-46/87~ T LKMMACHIRMINE 5, 4-24 8 7R T FHICHIN o
B 4-24 DLKPIRMINGFRE

RMII_REF_CLK /%l \ / \

I tarxen) |
j—

tarxp) |
|

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

|

tsurxp) | ¢—p-'g > tinrxD)
| 1 |

faucrs) | | Tincrs)

RMII_RXDI[1:0] )'( >'<
RMII_CRS_DV | |

71 H EHEARBAER AR NSING TECHNOLOGIES INC.
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#s S B/ME HAUE O Ay
tsu(RxD) R 3 I () 35 - - ns
tin(RxD) FEBCEAR TR FF I [R] 2 ns
tsuov) BRI ATTT S (] 4 ns

tihowv) FE AT PR EFIN 7] 2 - - ns
taTxeN) AL G AT RUIE IR I (7] 35 6.5 125 ns
tyrxp) FEHER A BRI (7] 3 6.5 10.5 ns

R 4-ATROR T ULKMMACIHIMINGE S, [ 4-258% 7R T AR 7

B 4-25 PAKMMIIE 7

" \

MII_RX_CLK
|
tsurxD) | TinrxD)
Tsuer) :4—»:4—»: tiner)
tuov) | | tinov)
MII_RXD[3:0] | |
MIl_RX_DV )( X
MI_RX_ER ! I

MIL_TX_CLK X \ / \

taTxEN) I
I tarxp) :
|
MII_TX_EN I
MII_TXD[3:0] X X
R 4-47 UKFIMINME S 3hA R
e e B/ME S AME BAE LN v
tsu(RXD) P OB S S I ] 6.5 - - ns
tin(RXD) B R FR I (8] 35 ns
tsuov) B AT T L [A] 45 ns
tinov) B AT PRI [ 35 ns
tsu(Er) R G ST [ 2.5 ns
tinEr) EE R AR TR (5] 35 - - ns
tarxen) FER 1 BEAT S IR I ) 4 10 14.5 ns
tarxp) AL AR BOEIR I [H] 35 10 15 ns
4.3.21 s B (DVP)# D e tE
K 4-48JE R T DVPEME S HURHE, B 4-26 5878 T AR I
72 H RE AR AR AT NSING TECHNOLOGIES INC.
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E 4-26 DVPEEONFHE

1/PIXCLK

| | ' |

v /NS NN

|
I I
—H—:(— TsuHsyne)

|
HSYNC \ |
|
|

|
I I

VSYNC N
|

|

|

|

|

|

|

I

I |
| |

HI Tsuvsyne) | thvsyney —b:—:d—

|

! |
|

l

|

|

|

tsupata) | thoata)

-

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

£ 4-48 DVP{E S35

Gl £ %1 B/ME BAE BAT
PCLK EENNEIETPN - 0 24 MHz
Dpixel CEN R PN - 30 70 %
tsu(pATA) B i N ST () - 4 -
th(DATA) B LR FFIN ] - 5
tsu(HSYNC) HSYNCHiy N\ 2 37 [ - 6.5 ns
tsu(vsync) VSY NCHip N\ 37 B (7] - 6
tt"“*SYNC)' HSYNC/VSYNCH A HF ] - 35
h(VSYNC)

4.3.22 FEH] 23 IR 4% (CAN)EE: O 551

A ek N 2 DR S BI(CAN_TXHMICAN _RX) (KR ER, 15 0.454.3.127% .

4.3.23 12 BEE e 33 (ADC) RS 23

BRAEREIE ], R 4-49MSHGREHIFT 53R 4-400 55 AR L . froud IR MV opa it L L ST &1 21
VERE: WAL L I AT — K

73 H EHEARBAER AR NSING TECHNOLOGIES INC.
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F 4-49 ADCHRHE:

s S %4 B/ME HRE BAE i:R VA
Vopa {HEH R - 1.8 - 36 v
VREF+ IE%%%EEE - 1.8 - VDDA
fapc ADCH] £ 4 % - - - 80 MHz

1.8V <Vpp<3.6V,
= = @) - (@)
432 12bit 0.01 a7
1.8V <Vpp<3.6V,
= = ® - )
. ot 43 E%.10bit 0.012 6.1
@ KA TR MHz
1.8V <Vpp<3.6V, 0.014@ i 730
43 % 8bit ’ '
1.8V <Vpp<3.6V,
= - 2 - (1)
Sy 6bit 0.0175 8.9
S O(VSSAEJZVREF-
V S Y FE G - ) - AV \V
AIN T Y v R VS e BB REF
PO EIE,
- - 137.6 Q
R 3.6VHE%
Rapc® | RAEEFFILHIFE ‘E%rfﬁﬂ:
1 S IE ] ] 147 o
36VHERMSFT
Capc® W IR REF A - - 5 - pF
SNDR (EL SR - - 65 - dBFS
Tcal ﬁé?ﬁ Hﬂ‘ I\'ﬂ - 82 1/ fADC
fapc =80 MHz
I SUSER S 0.056 - 8.35
2 e 53 2 12bit
t | REER faoc = 80 MHz us
e I 0.056 - 8.35
S HEER120it
fapc = 80 MHz
SUSER G 45 - 601.5
Ts@ STRE [ 1 I3 HEE 12bit 1/fapc
A faoc = 80 MHz
(ESUS RS 45 - 601.5
S HEER120it
tstas?® b F ] - 6 10 20 us
X N s 8~614 (CRFE Ts+ ZLiEIL
teony®@ | BATE : T RE _
CONV/ ) A 48 sk ] (B FE SR A A T 6.5/8.5/10 5/12.5) 1/fapc

1. {UPRIEEIE SCHF, faoc = 80 MHz.
2. HBTHARIE, ATEAEFEHIER,
3. KIEARFIE S, Veer 1] DUE P #8E:EIVopa, Veer 1] LLEE I #IEEEIVssas
AL WmARanA
Ts _R
fapc X Capc X In(2N+2) ~ APC

ERAR(AR)HT e S KM AMRIAST, 3R ZE R LN T1/4 LSB. HHIN=12(K /R 1267 73 %)

Ramv <

£ 4-50 ADC KRR D @
B/NRRERT B/ REER
WA D2 Rin (kQ) Eifi e %l WA SRR Rin (kQ) ]y Je B R
(ns) (ns)
0.06 37 0.05 53
Lk 3 32 12-bit 0.3 i 165 15 37 34 12-bit 035 73
NIZIHIE -DI 8 EE -bi
= 0.86 79 = 0.85 103
4.86 300 4.85 345
74 H RE AR AR AT NSING TECHNOLOGIES INC.
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B /NRFERT B/NFFERT
1PN PR Rin (kQ) IR [y R A AR WA pag 23 Rin (kQ) VB ¥ AR
(ns) (ns)
.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
. _ 4.86 250 L ) 4.85 357
SUSTER ] 10-bit (v S TGS 10-bit
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
4.86 202 4.85 234
P @ IE 8-hit (v S TGS 8-bit
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
4.86 153 4.85 177
(S SlibES 6-bit 2 E 6-bit
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. HBHHRE, AR R
2. BUREHRAETA=25°C. Voo=3.3VH X133,
R 4-51 ADCHEEE - BRI %MH4O@
®E 2K WA W | g | B
ET® LREiRZE frcik = 72 MHz, #.3 -
EO® fhi s 1% 22 faoc = 72 MHz, sample rate=1.75M H -
ED o R 7= sps, Vopa = 3.3V, Ta=25<C .7 - LSB
= ‘T!] g2 TUE 2 HAT B
EL TR ”JE? EADCRHEZ J5 1 AT 408 )
VRrer+= Voba
1. ADCHIE AL FEHME RIS T Py e 5 MR o
2.  ADCHEL RIAENHIRMISCR: 75 BB S e AT AT AR BN 51 I EE N R A g, DROA X 2 1 3 Hh PR AR 55 — A
BN 51 B T IEE AT (R4 B o B UE T R P A6 S AT N FRLR IR v AL 5 B, (51 B o TRy 386 — A 14 4%
B
3. WHAIERAENER, HREAT 43,127 A T ey FZhineiny TEBILZ N, B S IMADCHSE
4. HEEEVEEGHE, AR IR,

75 H EHEARBAER AR NSING TECHNOLOGIES INC.
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B 4-27 ADCHE B detk

N An example of an actual ADC
conversion curve

(2) Ideal conversion curve

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

T e
4094 —]

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

4093 —

Offset error: The difference between

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

Gain error: the difference between the

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

Differential linear error: the

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

e e e -

y

”=IIIIIIIIIIII// 1 1] 11

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

4-28 {8 F ADCHLRY frd R

VDD
Sample and hold ADC
converter
1
Ran AN Raoc®
) 1 . | 12 bit
J_ |—’J converter
iti |
@ ]: Cparasmc L CADC(1)

L1 i

1.  AHKRan. RaocHICaocHIEE, S WFE 4-49.

JE: Cparasitic 27~ PCB( S A2 APCB 77 i jf B HIFQ) G AZ 7T [ 19774 H 2 K ZTTpF) » FEAHICparasitic K1 /5 H IE 35 171715 /2
S G 01229 aDC o

PCB#EHEEN
KIEVRer+ & 15 5 VopatHiE, HLJRAZ 38 M0 R B 4-2980 ) 4-30i%E4%. B H A 10nFHE 2R A2 A H
(FHFRE), EAINZR AR FEITMCUE .

Dt

76 H EHEARBAER AR NSING TECHNOLOGIES INC.
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[ +
r I_:I VREF
| See @
|
|
|
£ |
1uF//10nF = [:I /DDA
1uF//10nF =~
In [] Vssa/\V/REF-
- See®

1. Veer+MVrerfir N R H BLAE L0 LA - HI7 i o

B 4-30 {itE FIEAISE B YRR R R (Vrer+ 5 VopatliE)

1uF//10nF =

[ 1

[ 1

:| VppA/VREF+

See®

VbbA

:| Vssa/VREF-

See ™

1. Vrer+MVrerfi A\ H H BLAELOORE LA L 177 o

4.3.24 124r BAE R AR (DAC) RS SH

BrARRE U, R A-B2ISHGRHIFT AR 4-4RIF M ROMEIRE . fucudMZ AV ppafit HL i IR B 75

o

77

EHREARBAERAR NSING TECHNOLOGIES INC.
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* 4-52 DACH:HE
i) g2 B/ME | HAUE A | AL R
Vbpa AL FE 2.4 - 3.6 \Y% -
Voop et g 1.0 1.1 1.2 \%
VReF+ ZHEHE 2.4 - 3.6 V' | Vrer+ b A6 44K T Vopa
Vssa Mk 0 - 0 \% -
B 7 18 i /N R
Re BT TR G S L . ) ) Ko EﬁAC_ouﬁuvssAZIEﬂ fe/ N R
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 &
4 e VReF+
fég%ﬁﬂ JFI fFIDAC_OUT . ) REF OXOE0-OXFLC.
DA‘E{—EUT —0.2 v | YVrer=24V HBIT 12 fAK
A s DAC_OUT | ] Vrer fti
s _5LSB 0x155~0xEAB.
o | EFEER(FEHUEL)DAC - 425 600 ua [ ZEEER A 0X800
FLRH #E(VopD+ VDDAV RER+) - 500 700 TAE, 4 Vrers=3.6VIH i Nt K AH
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
JELEPE R R (FE AR DB )
2 V) (R 2R 0] ) I 22)
i 15 2 (1455 0x800 N il F: - #5 - mV_| DACHCHE Jy12fi
Tw#s OB ME 5 B A B (E VRers/2
" ?gﬁ;ﬁ B Vrer - +7 - LSB | Vrer+=3.6VI} , DACH & N12{i
WaiwE | HarE - 0.5 - % | DACHLE J12f
BB (4R 1004
IRLEYS -GN LTS PN . Croap < 50pF
fserrune | DAC_OUTIk HIHL 2 i ° ! " | Rom=ska
)+ LSB)
i NARBL A B INE LI (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 Croap < 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

4.3.25 IBHEIK S (OPAMP) S 2%
BRI, % ABMBHRE A F A-H0 S EIIFREEREE . fucud MRV oot i H I I 73
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& 4-53 OPAMPHFED

] 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 .
4.3.26 HLEIER(COMP) S S %
GRS RIBE, % ABAMIBHUR R AR SIS EEERE . fuoL 2RIV poalit B HL FE A2 5

79 H EHEARBAER AR NSING TECHNOLOGIES INC.
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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
4.3.27 15 FEAL RS (TS) 5t

FRAERE UL, R 4-BBINS M AT G R 440 FMF AR . fucud MR FIVppa it L HL R 215 31
R 4-55 HEIERRGHE

/e b5l B/ME HAE BRE L=V ivA
T.® VsenseAH X - B A 28 1 - + + <
Avg_Slope® | FHIRIE - -4.1 - mv/e
V3 TE30€H] 1 HL & - 1.32 - \Y;
tstarT) TN [A] - 10 - us
Ts_temp®@© LR PUREERS, ADCREERSH] 8.3 - - us
1. HZEEIHERE, AEEPERIER,
2. HBCHRE, AEAEFPIER,
3. EFEMSRARERT (AT DL B R I 2 IR
80 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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5.1 LQFP64
B 5-1 LQFP64dt3E R~}

COMMON DIMENSIONS
[ (UNITS OF MEASURE=MILLIMETER)
SYMBOL | MIN NOM MAX
A - - 1.60
H Al 0.0 0.15
RAARRARAAAARARAR
. A2 1.35 1.40 1.45
== /_T_\ N A3 0.59 0.64 | 0.69
=\ A s b 0.18 0.27
s - B o1 0.17 0.20 0.23
o BTM E—-MARK ] c 0.13 — 0.18
g %EgT._:SCI:CI. O 0.I0£0.05 E e 0,117 0.127 0137
f— =PI D 11.95 | 12.00 | 12.05
g TOP_E—MARK S E D1 3.90 10.00 10.10
o &P 0RO 0RO BEFTR — E 11.65 | 12.00 | 12.05
o INDEX @1.20x0.10 | = = g.90 | 10.00 | 10.10
= (" 0.20%0.10/ DEFTH h - . 0.40 0.50 0.60
= ) (+) = H 1108 | 11.13 | 11.17
)/ ./ ) L | 053 - 0.70
S i | L1 1.00REF
ECELECEGELE L M— L) R OT5Rer
e B . — L U.la
o ke T S
a1 11" 17
D o2 11" 12"
- sa. WITH PLATING
-
\\\\\\\\\“\\\\{{’\’{\\
BASE METAL
SECTION A—A NOTES:
1. ALL DIMENSICNS REFER TG JEDEC STANDARD MS026 BCD
DO NOT INCLUDE MOLD FLASH,GATE BURR OR PROTRUSION.
f
\
LEAD FORM PART

Bl 5-2 LQFP6ARI IR EIN®

—(l nunnunuunnnﬁsﬁs
__4§ T ?7%17
DO00000R0o0I00

00
T |
12.8
1. ReTfrh=K.
81 H RE AR AR AT NSING TECHNOLOGIES INC.
Mtk ERYITT R L X s AL X R iR 1095 B I B AR K E
Hii%: +86-755-86309900 15 H: +86-755-86169100
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5.2 LQFP80
B 5-3 LQFP80:IEE R~F

D
D1
HAARAARARARARARRRAAS o MEASURE v
{UNITS OF MEASURE=MILLIMETER)
o f_- RN == SYMBOL | MIN NOM MAX
[=:= - S lF= — Y
= | NER== A 1.60
= N JOP—E-MARK F= Al 0.05 - 0.15
= 2—¢1.80£0.70X0.104£0.050 |E5 A2 1.35 1,40 1.45
[ ] AZ 0.59 0.64 0.69
— = b 0.18 - 0.27
g _ == b1 0.17 0.20 ;.?_3
=  BIM_E_MARK = 61 g:f — 51‘54
= 2-@1.80=0.10%0.10+0.050 |F= ¢ 12 13
= = 5] 1380 | 14.00 | 14.20
= INDEX @1.20+0.10 = D1 190 1300 710
= 0 204 CI'IO DEPTH — 5 380 7400 17220
= == £l 1190 | 12.00 | 12.10
= ’%:“ NV s 0.40 0.50 | 0.60
— _ L 0.45 0.60 0.75
wwwwwwwww I TooRe
e o—Heoos A A = 05 = -
RZ 0.08 - 0.20
[ 0 35 7
WITH PLATING BASE METAL 1 o - —
o " 07 ik 1z 55
' - b - 03 11° 12 13
[ \ - b1 -
/ \ T |\ g5
/ I
minZll | ”IU_,‘\" / NOTES:
: B ALL DIMENSIONS REFER TO JEDEC STANDARD
W SECTION A_n MS=026 BDD DO NOT INCLUDE MOLD
_ FLASH OR PROTRUSIONS.
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5.3 LQFP100
B 5-5 LQFP100& 3 R~

COMMON DIMENSIONS
b (UNITS OF MEASURE=MILLIMETER)
- N e _
b ,\3_.‘;&3” SYMBOL | MIN MOM | MAX
1244498RRRRRRRRRRRAARRRA o A - 1= Tieo
= ) o e = AZ .35 | 140 | 1.45
== AN R == = A3 059 | 064 | 069
= ' &= = b 017 - 0.27
z BTHM E~MARK 2Z-@1.8+01 DEF D.‘J.D.CE—I E t b1 0.17 0.20 T 0.23
= = = [8 c 0.13 -~ 0.18
= = = cl 0.12 0127 | 0.134
1 = P o D 15.80 | 16.00 | 16.20
o = = - D1 13.90 | 14.00 | 14.10
== = = E 15.80_| 16.00 | 16.20
= = = E1 13.90 | 14.00 | 14.10
== TOP E-MARK 2-91.840.1 DEP 014005 == [ e 0.40 0.50 0.60
=5 e e12:01 DEP 02201 | [P = L 045 | 060 0.75
== 7 = = L1 _OOREF
= &)/ R = L2 0.25B5C _
- - _ﬁ]\: R1 0.08 = -
IGEGEGEEEEEGEEEL B ELLLEEL = R2 008 | - 0.20
el |~{&]0.08 ,;. N SH 8.20 - —?
: = -
g1 0 - -
07 11° 127 | 13
B3 1 12° 13
/
NOTES:
I ALL DIMENSIONS REFER TO JEDEC STANDARD
BASE METAL WITH PLATING EE_PCR%M?E;UE)\O NOT INCLUDE MOLD FLASH
OTRUS S.
SECTION A—4

B 5-6 LQFP1003 34845 /i@

T 0000npOnOn0gnonnnangnnd s
= =
ME ”H? Eze

DO0000000000R0000000000 ‘
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5.4 LQFP128
B 5-7 LQFP128%f 3R~

COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)

I>

0 | A3 Al
01 Y] SYMBOL [ WIN NOM | MAX
- - A - | 1.60
T ARRAR AR AR AR RRR b e ot
L] A e L] 3 050 | 064 | 0.60
zq\—\— L E = b o4 T = oo
= A == = b 013 | 016 | 0.19
S NS e N BT £ s Tonl- Tomw
o 2-9180X0.10:0.050 |52 2-91.80X0.10:0.050 a G 15.60 | 1600 | 160 |
== = = D 13.90 | 1400 | 14.10
= = = E 15.80 | 16.00 | 16.20
w g = = = =] 13.80 | 14.00 | 14.10
== == = e 0.40BsSC
- = e
= = E 2 ~0.2585C
== ) 4 = = 0 = =
= INDEX 9120X0.20:0.100  |&5 = = I R —T
= [ O = = s 0.20 -
I{’t‘( B= = 0 o 35 7
= g g L 01 o - -
GGG EEELERLEEEEEREL L RLGLLL % — Iz s
b L] b
e 0.20
— o] WITH PLATING b1 AA
5
- f’ BASE METAL
- / \ ><
/ | oe N 7
i , ] NOTES:
) ALL DIMENSIONS REFER TO JEDEC STANDARD
MS—026 BEE DO NOT INCLUDE MQGLD
SECTION A-A FLASH OR PROTRUSIONS.
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5.5 2. ENUi BH

Bl 5-9 LQFP64/LQFP80/LQFP100/LQFP128 #2ENH

Nation - Loeo

N32XXXX Product series
XXXX = Specific number
XAXKXXXXX

i

Batch number

A

Pinl ———MCU version number
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6 VI TAfE B

B 6-1 N32G457 & FIiT A E BER

N 32 G 4 57 C B L 7

Company Abbreviation
Nsingtech

MCU Bit Width
32bit

Types of Product
General Purpose

Temperature Range
MCU Core 7 :-40C~105<T
4 = ARM Cortex-M4

Package Type

Product Series

X7= Connected L=LQFP
Number _of Pins Flash Size
R =64 Pins C = 256K Flash
M =80 Pins E = 512K Flash
V =100 Pins
Q =128 Pins

£ 6-1 N32G457RINT HABELS

HEEo ESE ESEIA 35 SPQ® BEVEE
N32G457RCL7 LQFP64 10mm*10mm Foiit 160 -40°C ~ 105°C
N32G457REL7 LQFP64 10mm*10mm e 160 -40°C ~ 105°C
N32G457MCL7 LQFP80 12mm*12mm FEA 119 -40°C ~ 105°C
N32G457MEL7 LQFP80 12mm*12mm e 119 -40°C ~ 105°C
N32G457VCL7 LQFP100 14mm*14mm et 90 -40°C ~ 105°C
N32G457VEL7 LQFP100 14mm*14mm e 90 -40°C ~ 105°C
N32G457QEL7 LQFP128 14mm*14mm e 90 -40°C ~ 105°C

1 oA s B e R T 0.
2. SLOFOVILAAAE, WRAHARRER, HRAERBAR,
3. RUMEEHE.
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7 RRA DI 5E

H# fRA | 1B
2020.2.11 V1.0 | WIHRIA
. MR Flash 2 #5715 ik

BB LA MR
fEH T 2.29 715 DVP FIFO K/h: 32x 32bit 7y 8 x 32bit
BT 3.1.1 LQFP64 3R &
BT 3.2 IR e Lk 3-2, G 4K
B 7 3.2 5IHEHE X, Hhn Fail-safe %1
BT 4.1.6 7%
BT 4.2 2500 i RAUE E IR 7> 245
BT 4.3.2 IR B 1 TAE &A% Voo EIH# S/ ME
BET 4.3.3 PYRE AL AT HLJE 3 AR kR
BT 4.35 HEHHIRRFE frok AR fecLku/freLie
BT 4.3.7 WEBEHEPIERRE LSI S50
BT 4.3.9 FLASH 1261251
BECT 4.3.12 1/0 i LR
BT 4.3.13 NRST 5| s
BT 4.3.14 TIM F5E teounter 50
AR T 4.3.16 SPI/12S £ KR 4-27
BT 4.3.23 12 A AEEU A (ADC) -S4
BB T 4.3.24 DAC S BH
BT 4.3.25 I KSR (OPAMP) LS S /3 B3
BT 4.3.27 WA AR
B4 3.1 B R R E
BB 2-1 7R E
Bk 3-1 e SUHh 7Rt
1BEER 4-2 110 S K8 H R
N32G457 F41 BHJEMCE # 47 ETH
1B AR EAE R S 4
1B S0P i 526 R R RS R M A DG 24
A& S HUREFATLAS 3 1 i 20 A K BRI FE A OGS 4K
16 BSOS FE P B R AR DS S 8
16 B 38 A0 FE P B R M AR S5 3 8

2020.6.28 V11

© ©o N o 0o B~ w0 DD PDhd P

(SN
o

2020.9.16 V1.2

e~ e e O e o
© O N o U A~ W N

2020.11.27 V121

w e

=

2020.12.17 V122

2021.08.02 V.1.2.2

o o &~ w b -
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NN NN NN P R P R P P P P P P O o
o ok 0 M PO © 0o N o g bk~ 0 D= o T

BNl A R EA R S 5

N DU A A7 i 5% 77 i A ECHE DRAFIIBR A R S 4
ESD 45t e KAEAH G % AF

B 1O FFASFEA RS HL

- o RS, SR KBl R )R

& SN S AR PEAH R S L
BB NRST 51 JIRHE A R 25
BEUmA 12C 2 R R S5
BB SPIL RFIEA RS 4L

BB SPI2 FEEAE RS 4L
BN 128 FFIEA R 25
BEimA 128 TR e B AR iR iR
BRI QSPI RFPEAH R S 4
BN SDIMMC 2 FURFPEAR G S8

. BN LUK I (Ethernet) 3% U A S S 3L
. BEgi N DVP 15 5 ah B4 A S 5

BRI ADC Rtk 21 M R 24
BN DAC FrEAH K S5
BN OPAMP HEIHEAHSE S5
BB N AR RS R PR R 24

2021.09.17

V.122

EalN A

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

2021.10.22

V2.0.0

nNoE

JRAAZ B
B 1O i VR 26 A S Ak

2022.07.05

V2.1

G N o g B~ w Dd P

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 N A IR R

BB L NRST 3 {47 ]
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9. fEIE LU BaSAaikm TA &1

10. by RS B AR R S AR

11. fEIE SPI H B B 5 725 25

12. & A R-SRAM {RF5 A

13. CRC it [N 14~ HCLK

14. H4hnjm STOP2 Mufiji: RTC Af2. NRST Zfi. IWDG & {7 Mfi
15. B2 RTC SEN I Shiy 455 454 512Hz $| 256Hz
16. 1B 4-3/4-4/4-5/4-6/4-17/4-28/4-29/4-30

17. BHE 47 NESHHIE

18. ¥shnEE 4-13/4-14 Bypass it B

19. 1B 4-15/4-17/4-18/4-20/4-53/4-54/4-55 ik
20. 1Bk 4-17 JEBmETER

21, Bk 4-22 {74 IR

22. fECER AR BN RR

23. BIE 4-25 fiiR, W VIHIVIL ik

24. BIER 4-29 ik

25. Bk 4-49 ik

26. 1Bk 4-52 ik

27. B4R 4-18 iR

28. ¥NINE 4-50 ADC KAE T[]

29. Bl EXTI Bl &5y 21 4

30. f&% IWDG T2 #igs N 3 fir

31, MBSO = A A

32. 12 STOPO &3 Hi R 75 #s TAERE A
33. ¥sn DMA ] F4h i QSPI

34, BHLICKMbRHES IEEE 1588-2002

35. &k 3-1 1 1/O ZEHdiR

B3 4-34 12C B O1HM:
&M ADC HFPEAH S 5L
1B ADC SKAERT [ A e 28

2022.08.30 V2.2.0

w npoe

1B 3.2 AT VER) ADC fit B R bf i
B3 4-34, 12C 1] SDA E¥E i /NS EIN 0
5 BT s P A K

HEnEs 6 =AY

2024.11.19 V2.3.0

> W poE
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2025.06.06 | V2.4.0 standby 45> H iR AT R
2. fEo3.2 T, Sl A E SR I I
1. BE4.35.1 BATHGA, [NAFAFA# s K U5 e I (7] 545 & 1% T SYSCLK
2026.02.26 V250 | 2. fBEGR 4-21 FLASH RHPEAH S 5L
3. BHORERAFIERGIR, SCRER IR RRIETE 4
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8 7=

E B A IR AT CRARE B 0 SO @7 B Al e N ERILATE it 2240 A
T F HARVE ARG R AR, ESORS R A it 1) B ReBOR 7 il CRAR“P= ™) AR T

[ REARAE LI AR T LRI ZAER R BECHARAE AT R BF AT o PR 2B F A58 =07 4 R el dh
L CAT) BUREIXO 2 H

E RBOR PR REIS AR B L AT 1 398 BT T R SCRERORCR], AAN 53 AT I8 R0 o V5 15 AR T R S TR
B BRI SORS ) 5 T A

I B ARG Fy S S HERA AT 5 A BER, (ERIME DI, FFANEE [ R BRI L SR AR PR AT ] FEE AR PH 54T
Aot SRS A5 JE DA B A ™ i, AP B AT A B s R RN D REVE A 2 2k, B RABARAS
XA AR PRt P S SR B i P AR AR AT ELRE S TRl EAM Rk, RSk AT A Pk 46 T 45 SRR AH AT
] B AR 7 W AE R G B 74 o1 0 B ROR BEA AR TSR BORAIE, A0 AR B AE A A R A 2 B
BEREOLT, AATREEEN AT NS0 F B™ EI ™ %, ISR o AN 2 2l

AZ A EFEAR T SRFR RS AT REEHAE . WL S s Py SR 2 4
A 5 A S B4R A A IR o

FITA AN 22 e A P 80 PRI 7 4 PR N AL, T s PR A 2 [ ER 5 AR B T R D3 A 22 4l Y T 3 S0 )
ST RAEIE BUKH SRR 2

XF T BESCRE AT S RAEAT B 7R « BROR 2 ORI, BAREAR TGk 5 R E YRR PRUE TTE
[ BB AR IR SR VAV A EAT e Dt

REWFHVFR], AEAT ANAG DR B 0 SO B 4 B s AT AR . B, B0 Pseifedk.
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