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N32A455xx L7 BHEF M

N32A455xxL7 &5 32 bit ARM Cortex-M4F#%, BELIELEH144MHz, ZHRF SIBEADSPE
4, B EiX512KB Flash,144KB SRAM,  4x12bit 4.7Msps ADC, 4xOPAMP, 7xCOMP, 2x1Msps
12bit DAC, #ERLZHUS)ART. 12C. SPI. QSPI. CANE E#:0, IxSDIOEEM, WEFEE A
5

Reghrik

® % CPU
— 32 ARM Cortex-M4 Pi%+ FPU, HJA HHRECFIepRIETR 4, SCRe DSP 484 f1 MPU
— NE 8KB #E% Cache Z24%, SCHF Flash NI B ITTHATREF 0 554y
— B X4 144MHz, 180DMIPS
® NEAFiER
— A 512KByte f1 A Flash, SCREINEAFGE. 2 H o XE B REER RS, SCRetidfh ECC K4, 10
JIREES B, 10 SEHAR AR
— 144KByte F' 4 SRAM ({75 16KByte Retention RAM) , Retention RAM Sz 71 1F 45 (AL 56
® [
— HSE: 4MHz~32MHz Mk i 1
— LSE: 32.768KHz Mk A
— HSI: Nk RC OSC 8MHz
— LSI: N#BIKiE RC OSC 40KHz
— WEEEPLL
— SRR L ESEEMRH, ATRCECN RGIRTEN . HSE. HSI B PLL J5 43Stk
o Hfr
—  SCHE LB NI S S A
—  SCHRERTGRAR B B RS I K S AL
— XREIREL
e Ef{EHM
— 7N LIN/U(S)ART %M, ik 4.5 Mbps, H:i1 3 4> USART #1101 (% #F 1x1SO7816,
IxIrDA, SmartCard) , 4 4~ UART #£1
— 3ANSPIE:M, HEmEA 36 MHz, o 2 MR 12S
— 1/ QSPI#2M, MKk 144 Mbps
— 4 12C B, HAEREIE 1 MHz, EMEEAE, MHUBLER SCRESH I 3
— 2/~ CAN2.0A/B B0
— 1/~ SDIO #1, Z#F SD/IMMC #% =X
o fEREAEI
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— 4/} 12bit4.7Msps & ADC, A E A 12/10/8/6bit #E K, 6bit Hi T RAELR =ik 8.9Msps, £ik
38 HEAMR B N IAIE, CRFE
— ANPBIPUSEBORE, WEROK 32 5 R g f SR
—  ZI8 T AEDEBLLEEE, B 64 T LR
— 2/ 12bit DAC, KFEZ 1Msps
— SRR NN S o R
— BRI O SRR 1.8~3.6V A HUE TAF
R SCHE 80 ANSCHEE FHIIAERT GPIOs, Ki#B4» GPIO SZF 5V ifif .
2 i DMA #5518, RSPl a8 SRR 8 @i, miE L &2 B kAT & m R
RTC SERFI B, SCHRFEEETT, MEhErr, Jo e, SCRE A fi o
SE I T H s
— 2 /) 16bit mYUER TFEES, SRR, Fd thEL. PWM s DL OE 2 dmtd i N ThRE, A
TR 6.9nS. FASER BHE 4 AMISLIEIE, Hh 3 AN EESCRE 6 2 AN PWM %t
— 4 16bit i E IS, BANER ST 4 AMRSTEE, SRR N T4 RPWM
— 2/ 16bit Hfit N T K aE
— 1x 24bit SysTick
— 1x 7bit %A 1H(WWDG)
—  1x 12bit SO F [ T4 ( IWDG)
o miETi
— 7% SWDNTAG #E£L % 1
— ¥ UART Bootloader
o AR
—  NE B ELRE I 5]
— X ¥F DES/3DES. AES. SHA1/SHA224/SHA256. SM1. SM3. SM4. SM7. MD5 &%
—  Flash f#-fi& s
— ZHAPSXEE (MMU)
— TRNG HEBENHUL A4
— CRC16/32 iz5%
— XFRERYP (WRP) , ZFLfiy (RDP) 4% (LO/L1/L2)
—  XFFRAEHED), BIFNE TR, ZAeEH
—  SCHREEP BRI, B
® 96 {7 UID K 128 {7 UCID
® TEHKMF
— LAEHEVEHE: 1.8V~3.6V
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—  LAEREEVEH: -40°C~105°C
— @i AEC-Q100-G2 iAilF
— ESD: #KV (HBM %)) , 1KV (CDM ###)
o %
— LQFP48(7mm x 7mm)

— LQFP64(10mm x 10mm)
— LQFP100(14mm x 14mm)
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1 P

N32A455xXL7 F 51 iefs il 4 7= it K P s PEE 3247 ARM Cortex™-MAFN K%, 5T SIS H T (FPU) A%
FAZGAH (DSP) , XFFIFATI IS S . fm LIEEM144MHz, SRR 12KBIN & A-f# Flash I X FF 2
M P XER, 5 K144KB SRAM. B — AN EBEIEAHBEZE, MK AN I i 2L APB K e 28 [
2% LR8O E FH IO, F AL & 1 s Mk RS2 O, A 3541 12075Msps ADC, i % 2 $£38/ MM i N i
2/1Msps 12(iDAC. 4BEMZ LIS BN ES . |27 Enl bhss, RNt 2 FsridEs a0,
FE7TMU(S)ART. 44N12C. 34SPIL 24M2S. 141QSPI. 241NCAN 2.0B. 1/NSDIOHE 41, N B 25 548
PEINIR G, SR 2 M E R R 1 SRR n s

N32A455xxL7 #5177 i il A2 € TAFE T-40TH+105THHR G, (A HK1.8VE3.6V, 1RALZFhUFER
BER PR SR, A IRThFERHER . 1% R 517 e E 45 ABJEI 22 100 I 3Fh A [ B e 20, AR AN FI Y
BRI, B RSN E AR A

XKEEEF RN E, 15 ERHINI2A4B5XXLT R A M fil#hd & TR E T G ihil#2e (RIS RE/E
FHTS#E; BR8] RIS - EATIHIERE (AFS; FET#HD « SEd R4 (HVAC;
BrEeUREPTC; FAHZFPTC; BHZESCR) « EFHHNIEHIAE (BTI/KE: BFHRME: mHERET
LA (TPMS; Helieom; MRl BIEHEE: ACERREMCU; EDR) RS HI75 .

1-1%5 Y TR 517 s AIHER .

1-1 N32A455xxL7 Z HIHE &

- s N ™

System peripherals ITAG

8 MHz
RCOSC Power

- =
< Controller
R-SRAM SRAM
16KB 128KB ARM Cortex-M4
- i

144 MHz

Reset
Controller

. Temperature

PLL

-

AHB Bus matrix ( 144 MHz ) -

Security 4x12bit
Cryptographic algorithm ADC
Accelerration engine 38<h

Peripheral bridge
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% 1-1 N32A455xxL7 &4 & P &
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A N32A455CEL7 N32A455REL7 N32A455VEL7

Flash% & (KB) 512
SRAMZ & (KB) 144
CPUSliR ARM Cortex-M4 @144MHz,180DMIPS
TAEEE 1.8~3.6V/-40~105°C

BNt 4
SE I 2% S 2

HeA 2

SPI 3

12S 2

QSPI Only Single Wire
i s 3

USART 3

UART 3

CAN 2

SDIO No
GPIO 37 51 80
DMA 2
Number of Channels 16Channel
12bit ADC 4 4 4
Number of channels 16Channel 22Channel 38Channel
12bit DAC 2
Number of channels 2Channel
OPA/COMP 4/5 | 417 417
s g DES/3DES. AES. SHA1/SHA224/SHA256. SM1. SM3. SM4. SM7. MD5.

CRC16/CRC32. TRNG

AR EERY (RDP/WRP) | fR#EINE . 43 XARS . 22 )H )
ESE LQFP48 | LQFP64 LQFP100

1. SPI2FISPI3$Z 1 fEf% R i% Hh7E SP I AT 12S 3 Aiidst =[] ) 4t .
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2 IheefEifr
2.1 WHEBAR

N32A455xxL7 ZHEE RS T B —ACHR A RARM Cortex™-MAFANFE %%, 7F Cortex™-M3 P A% [ 3Ll Fogil T
IEERE ST N TR RIS AT T (FPU) . DSPRIFEATIFE RS, $241.25DMIPS/MHz L S 8 o
] i) L s AU S 5 AL EERE ) 5 Cortex-M R F A BE 2SR THEE, (AR 2 T B0 M 4L4, F DA 2 7R 2
BHIAME S ERE AR H 9 TR N 7=

ARM Cortex™-M4F 32 4% fij f5 & S AL FE 2% B T 7 FOARES R, 185 K FH 8 A 164 #8314 A A7t 2% 2 ) Y
A RIEARM AN ¥ = PEBE -

7E: Cortex™-MA4F[] T 3 25 Cortex-M34X 5 .

2.2 FriEes

N32A455xxXL7 24 2 E AL & I AN I35 INAE (Flash) 174i58% . ik AIUSRAM, FE 2-1 170 ssm bt & .
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0xE010_0000

0OxEOOF_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
0x4250_0000
0x4200_0000
0x4010_0000
0x4002_5000
0x4000_0000

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

Ox1FFF_F812
Ox1FFF_F800
Ox1FFF_4000
Ox1FFF_0000
0x1002_0000
0x1000_0000
0x0808_0000
0x0800_0000
0x0008_0000
0x0000_0000

- OXFFFF_FFFF

Reserved

- OXEQOF_FFFF

ROM Table

- OXEQOF_EFFF

External PPB

- OXE004_1FFF

Reserved

- OXE004_OFFF

TPIU

Vendor Specific 511MB

Private Peripheral - External 768KB

- OXEQ03_FFFF

Reserved

- OXE000_EFFF

NVIC

- OXEQ00_DFFF

Reserved

- OXE000_2FFF

FPB

- OXEQ00_1FFF

DWT

- OXE000_OFFF

1™

- OXDFFF_FFFF]

Reserved

- OXA000_1FFF

QSPI Register

- OXA000_OFFF

Reserved

- OXOFFF_FFFF [

QSPI Bank

Private Peripheral - Internal 256KB

Extended register 1GB

OX8FFF_FFFF |

Reserved

- OXSFFF_FFFF

Reserved

- OX43FF_FFFF

Reserved(bit-band Alias)

- 0x4249_FFFF

Peripheral Alias(bit-band Alias)

- OX41FF_FFFF

Reserved

- OX400F_FFFF

Reserved(bit-band Region)

- 0x4002_4FFF

AHB/APB1/APB2(bit-band Region)

- OX3FFF_FFFF

Reserved

- OX23FF_FFFF

Reserved(bit-band Alias)

- Ox2247_FFFF

SRAM Alias(bit-band Alias)

- OX21FF_FFFF

Reserved

- OX200F_FFFF

Reserved(bit-band Region)

- 0x2002_3FFF
- 0x2001_FFFF

SRAM/Retention SRAM
(bit-band Region)

- OXIFFF_FFFF

- Ox1FFF_F811

Reserved
o

- OXIFFF_FTFF

Reserved

- OXLFFF_3FFF

y

- OXIFFE_FFFF

Reserved

- 0x1001_FFFF

Aliased to SRAM

- OXOFFF_FFFF

Reserved

- 0x0807_FFFF

Main FLASH

- OXOTFF_FFFF

Reserved

- 0x0007_FFFF

Aliased to Fl

y/SRAM

Extended Device 1GB

Peripheral 0.5GB

SRAM 0.5GB

CODE 0.5GB

Reserved 0x4002_5000 - OXSFFF_FFFF

MMU 0x4002_4C00 - 0x4002_4FFF

Reserved 0x4002_4800 - 0x4002_4BFF

SAC SRAM 512B*2 0x4002_4400 - 0x4002_47FF

SAC 0x4002_4000 - 0x4002_43FF

Reserved 0x4002_3400 - 0x4002_3FFF

CRC 0x4002_3000 - 0x4002_33FF

Reserved 0x4002_2400 - 0x4002_2FFF

FLASH 0x4002_2000 - 0x4002_23FF

ADC4 0x4002_1C00 - 0x4002_1FFF

ADC3 0x4002_1800 - 0x4002_1BFF

Reserved 0x4002_1400 - 0x4002_17FF

RCC 0x4002_1000 - 0x4002_13FF

ADC2 0x4002_0C00 - 0x4002_OFFF

ADC1 0x4002_0800 - 0x4002_OBFF

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

Sblo 0x4001_8000 - 0x4001_83FF

Reserved 0x4001_5800 - 0x4001_7FFF

UART7 0x4001_5400 - 0x4001_57FF

UART6 0x4001_5000 - 0x4001_53FF

Reserved 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~ Reserved 0x4001_2000 - 0x4001_23FF
m Reserved 0x4001_1C00 - 0x4001_1FFF
o GPIOE 0x4001_1800 - 0x4001_1BFF
< GPIOD 0x4001_1400 - 0x4001_17FF
GPlOC 0x4001_1000 - 0x4001_13FF

GPIOB 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

CAN1 SRAM 512B 0x4000_6000 - 0x4000_63FF

Reserved 0x4000_5C00 - 0x4000_5FFF

12C2 0x4000_5800 - 0x4000_SBFF

12C1 0x4000_5400 - 0x4000_S7FF

UARTS 0x4000_5000 - 0x4000_53FF

UART4 0x4000_4C00 - 0x4000_4FFF

— USART3 0x4000_4800 - 0x4000_4BFF
[a1)] USART2 0x4000_4400 - 0x4000_47FF
a Reserved 0x4000_4000 - 0x4000_43FF
< SPI3/12S3 0x4000_3C00 - 0x4000_3FFF
SPI2/1252 0x4000_3800 - 0x4000_3BFF

Reserved 0x4000_3400 - 0x4000_37FF

IWDG 0x4000_3000 - 0x4000_33FF

WWDG 0x4000_2C00 - 0x4000_2FFF

RTC 0x4000_2800 - 0x4000_2BFF

COMP 0x4000_2400 - 0x4000_27FF

OPAMP 0x4000_2000 - 0x4000_23FF

Reserved 0x4000_1C00 - 0x4000_1FFF

Reserved 0x4000_1800 - 0x4000_1BFF

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

221 MARNFIFiESR

Fr BB 12K T IR A SUINAE (FLASH) |, HI TR e A EdiE, DU K/ 2Kbyte,  SCHF TUBR
T BT, TR

SCREFHEINE RS, SNEBSINE . S AsiE (BRERERFHRATERE .

TP REH, BTN K, REF S Z AR T REE TR
2.2.2 RAARSRAM

F N E RS2k 144K T N B SRAM, SRAMFIR-SRAM, HHR-SRAMKRetention SRAM, K/NH16KF
1, fESTOP2. STANDBY/{KIIFEMRL T Af LALRHFHE (7 vl e B oA R FrEl AR HF)
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BRI
2.2.3 BEKRERFErIEHIZNVIC)

m N ERENAEA PR, GE A 2 K861 R B il il iE (1SR 161> Cortex™-MAF (1] H T £5)
16N L o

EAHA TINVICHE B8 IA B AL 1 v W7o J37 4k 22
Hh T N I bk B RN A
ERATHINVICE: O
FOVF T I L b 2
A0 B 38 R e AR S 2 v
SRR T R R D) e
H Sh A7 A B AR

> PR EIN BEKE, ToREASME ST
AL DL g5/ (1 o T A AR S R VR 1) P B B T R

2.3 SHER A B/ AR AR (EXTI)

AN WS ) S S 20 I R 2%, T TR AR TR MRS R . BEAN TR T 2R AR AT DU ST b T A
RFAE (TSR B s SUA AT, FRRete g R il A — MR AR LR T A R WE R EIRES .
EXTA] DUAS I 21 ik v 55 B /N T A SR APB2 [ 8 8 B .- 22 188013 A 1/O I B2 21 164 F M H 28

2.4 B8RS

PSR Z R B AL PR, WRE IR EERCIRZ #5HSI (8MHZ) , P EMREEI#HLSI (40KHZ) , 4hEE
R EFHSE (AMHz~32MHz) , AMEBEER 8 (32.768KHz) , PLL.

AT P SHS I Bl BRI B ONCPUR B, Bl J5 P v DLE BRI B R # ThREIHSERS & 446
B AN Bh IR, OB, RGUE A s I BIHSI, Gn A FE T AW, S T CARRUSCRI A N AR R T
A, 7E 5 B AT DICR OGP L LA 22 4 1 v WA 288 (24— A TR) B3 FH 1 A R 3% 2 2R RU) o
LA A FH T ic B AHBIIAIR . i APB(APB2) FIKHAPB(APBL) X 15, . AHB Ik =i 3% /& 144MHz,
APB2{ it mi i % Se 72MHz,  APBLIT i A% N36MHz. S5 & 2-2 (11 B HHE K

YV V V V V VY

8/80
R AR FR 2 7 Nations Technologies Inc.

FHif: +86-755-86309900 f5Hl: +86-755-86169100
fE4t: info@nationstech.com M(%w: 518057



NQtion v:« www.nationstech.com

EIREK
2-2 I

FLASH_CLK
C I 0 Ck Tree _— TTRNG M| to Flash programming
| | Prescaler » TRNG_CLK IM
Legend. TISI 12i4/+++/32
ISE = [ligh-speed external clock signal 7 TRNGIMSELL=2702
HSI = High-speed internal clock signal HSE ADC IM
LSE = Low-speed external clock signal | Prescaler *» ADCI2_CLK IM
LSI = Low-speed internal clock signal HST F1424--+132
ADCIMSEL
» RNGC_CILK
1283CTK
12S2CLK
ADC PI(;I' ADCI/22 PLLCLK |
5175 .
ADC1/2 HCLK ADEl2 GhR
1
ADC HCLK “
—1 prescaler [ ADCPLLPRES[4]
F1/2f0enf
HSLRC SCLKSW > TR
SMHz HCLK cpu
[2 \ PLIMULFCT [Hst . AHB BUS
T y /8 SysTick
0SC_OUT (34, .xI6] SYSCIK Pr‘e‘:cifler HCIK = ¥
0SC_IN _x17..x32 [PLLCLK 14\:&?7 11/2fi512 SAC CTK  SDIO CIK
A} e MAD CRC CLK DMAL?2 CLK
( PLLSRC Ll 36MFz MAX PCLKI 0
PLLHSEPRES ICLKSSEN e APB1 peripherals
HSE
. “/128 H
08C32_0UT _} SE OSC d ’
220U LSk osc | RTC CLK X1 ——— TIM2/3/4/5/6/7_CLK
0SC32 IN ¢ 32.768Kllz| LSE =
APB2
T | RTCSEL Presealr 72MHz MAX PCLK2 to
LSIRC LSI L A - ’ APB2 peripherals
40KHz IWDG CLK $/16
Tf(APB2 Prescaler = 1) x|
else x2
- TIMI/8_CLK
HSE SYSCLK
MCO T SYSCLK TIMCLKSEL
PLL MCOPRES
Prescaler — PLLCLK
5o 1213/41,./15

1. HHSHENPLLE B 5T NES, B 1) R G BraiR H gEiA 3] 128MHz.

2.5 JHEIER

FEJR BN, JEEBOOTO/L5| AT LA FF = Al R sl 2 1 — il

B NFEFNGEEES (FLASH Memory) J3 5l

B RGAEER (System Memory) JE 3]

B MAFSRAMEZ)

JA SNz AE P (Bootloaden) 77 1 T R i filds AT LB USART 145 1 X INAF 3 T m 2

2.6 BLETR

B Vpp=1.8~3.6V: Vppi| B AIO5] TP H T A3

B Vssa, Vopa=1.8~3.6V: NADC. DAC. OPAMP. COMPIAEL AL/ 2 ALt . VopafVssalh 415 5
HEHFIVopMVss.
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BRI
B Vear=1.8~3.6V: Yk Vophf, HNRTC. 4 iB32kHzIE 25 Fl G 2% B A7 o L | .

R WHTIES BRG] TR R, S A 4-3ftfr %,

2.7 BAr

WIS 1 BB A7 (POR) A U 2 A7 (PDR) L, IXEE 7 HES AR 2R AL T ARG, PRIE RGP
1.8V TAE: 4 Voof& T BE KR (Veorpor) I, B8FAF T EALRE, TALAE R AMBE AL

2.8 Tl AE Lk M AR

FAFWN R T LR AL (POR) M L & A7 (PDR) FE G, IX 7 FAER UG LA T TAEIRES, PRIE RS H
I 1.8VE TAE; Vool T 1% & M IRE (Veorror) B, B AT HADIRES, AL HANSE A . #34+
WAH gt RN ZR(PVD), & BALVoo/Vooafit B35 REVevo ELES, Vool & T 805 T IRE Vevo it
Fr=derp b, Wb ERRR T T LU S R . PVDIJRE TR ElE T E o R T Veorror M Vevp ES 5
* 45,

2.9 HEIAES

PR 288 =R R FARA(MR). (RDhFER S (LPR) A1 SE AR =X
B ERA(MR) AT IEH IS/ #1E
B KR (LPR) A T CPUISTOPAE 2

B WU TCPURISTOP2. STANDBY . & &% A0 %0 H AR BLIRA, WAZ B ALEDIN, &
AT EHFOIRS (HF A2 FISRAM P 2545 E2K)

ZIA AR R AR IRAAE T TARIRAS, ERAHUBE T SR P IF A e B o RS

2.10fRThFEAR

N32A455xxL7 F 417 it >CHF AR DIFERL

B SLEEPHR

FESLEEPHL T, RAACPUIFIL, Firfa ShAib T ARG I vI 7E & AE v Wi /S I e CPU
B STOPO#(

STOPORL T3 T-Cortex -MAFE EE HEAREL N, 7ERHSRAMFI 2478 N AN TR IEM T, STOPORL AT LA
PR L REVHFE . FESTOPORRZN N, T H VRIS 81 {= 15, PLL. HSIFJRCHR Y #s FIHSE fh iR 4R 1% 284 5%
M1, FESMRE] DL B g e K SRR =

MafE. AT PLEAT— — ML B REXTIME 5 105 6] 43 MSTOPOE L Fh e i, EXTUE 5 7T LA #1617
EXTHE S (I/OFH5%) . PVDIHI%IH . RTCHREE. RTCHIE . fildzmafii(Z 5 .

B STOP2fE=

STOP2# X J& T-Cortex -MAFR B BEARAL X, BT A% 008 738 5 XS H YR 4 B85S P - 32 FUR T 9 28 (MR) 5%
M1, HSE/HSI/PLLK M. CPUZF A7 #frtE, LSE/LSIFTECE TAE, FrfGPIOLREE, #M&IIOR HIIREATRE:.
16K R-SRAMPRHF, FHADKISRAMAN 2 /7 ds B0 i # E2k o 84715 %A Zi A7 # (R HF

Mafg . W] DL AT — A B REXTIAE S0t 28 MSTOP2HE R e ig, EXTIE 5 7] LLZAMT16NEXTIE
2 (JOMZE) . PVDRIHIH . RTCHLE, RTCHI&N. fildzniafg.,

B STANDBY#F
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Nation &
BEREIR
TESTANDBY R AT LA B B AR ) I IH FEIRES o PO o I R 28 8 5C 1, PLL. HSIFRCHR % #5 AIHSE
IR ds A G HEANSTANDBY )G, Z ranfIN A EL, HERTFABRNNBNRIRE, R-

SRAMT] R ¥F, FedlLFE g TAE.

NRST EHISMEEAE S . IWDGEAL. WKUPH| I i —A EFHANS . RTCHMERERRTCHY Wl 4 ] DLE s
#1122 MSTANDBY # U n fitt
B VBATHIZ

FEARAT IS5, N EVppis B, #0K E 31 AVBATHE R . 7EVBATH T, B TNRST. PAO-WKUP.
PC13 TAMPER. PC14. PC152Z4F, KZE/O5] st = PHARAS

E: R ANENLE NI, RTC. IWDGHINH R [ S A 2l 42 1

211 BRI (DMA)

SRR R I HIDMAE S 4%, £E N DMAE 4% SCRr8/ MBIl ) DU BAF i as BIAE et . AMBLEIAE
il 2% MU i 2 2 S B A5 s 2 DMAE I8 SCREA R S i X B, 88 T 4251 S A i 21 I S v X 45
RIS T I I

FEANEEAA L T FDMATE RIZH,  [RIIN 7T DL e A B A aliE . RS R B S B A TE Y
PRI L AR PRt AT H ARk

DMAR] LA T EZR4h%: SPI. 12C. USART, HH. EARSELIEHER 2 TIMX, DAC. I1°S. SDIO.
ADC.

2.12 KB BF(RTC)

RTCE —4ESHa T Eds, WE BB, e gt 7= ohae, AT i Bhrb WA B b (5
FE2ANET B E D Theg. RTCHEIEVDDE\Vear 7l LR, 7EVopf BT ERE Vool L, 5 I Vears] It
W, B ENEFEH DI RTCASH ARGl RS IR E AL, Y MSTANDBY HLA RN, tHASH R
7o

RTCIHIX S Bh AT LIEFE N32. 768KHZ AT AR Z 5« N IR IhFEA0KHZ RCHRZ 75« B i 1AM I
B2 12870 AT — AN B . 0T TISRE B R AR S N 3 5, U FH AN 32. 768K HZ I £ A g isf
BRYR,  [RIBS AME R AR AR B 22, AT Dhd i 4t — AN 512Hz 145 5 X RTC I et AT & . RTCH —
AN22407 BT A F I JE R B, BRI 00 T I 8o 32.768KHzI , e 77 A — AN UK (I [a] S vk . 53 4b
RTCH DA R il 2 IR I FEIRAS T afie .

213 R B FIF 18

22D FPAEHER 45 4 IEE I A A2 SEAE I 4%, BLRANE T E N 85 AL AR GEm IS 52 I 2%
REL 7 B i I A5 I E I S A A E I 4% (1 Th e -

www.nationstech.com

* 2-1 ER IR

R HEERARE | HEEEE | FMARYK | FADMARR | BIUHEEE | EAMWm
TIM1 5 TSP i 1~65536.2 |1 \
TIMB 161 T, FEF | H R ALk 4 e
TIM2 — ;
TIM3 o ALk, T 1~65536.2 i ‘ .
TIM4 164z T, FEF | e T 4 B
TIM5
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EREIK
e 1ot ok | rews | : i
2.13. 1 FA eI ER-TIMGFTIM?

HAER B TIMBMTIMT %65 — 1647 H 28t 4ids . X2 E M 82 ARSI, AL AR T,
FEAE IR A% T DA R I s S A I (o) 2 o B A0 R L I B DACTHFE i i i ) ELRZJXBIDAC

W LAEN RS R IR R
> 1647 Bl E AR I
> 1607 A gRFR(AT SERHME ) T A, TN B B R A1~ 65536 1] 14T = HUE 7 40
> fil & DACHI[FISS HLi
> TEF TR AR A ) B A T/ DMATE SR

2.13.218 FH BB 2R (TIMX)

WE 74N [ i AT 1 ] 2 I 25 (TIM2. TIM3. TIMARITIMS). X440 5E I 3RS Se e 0T 1), BN E i
BB —AN16407 1) B SN AL IR B . — AN 164L [ T A2 A4 (I8 I8, AN EE &l B T
AR CHT ISR e B« i bis. PWMALS ki e, A ORI B S AL B A Tt 2 164
BN, Y LA s PWMIETE .

W AR R T R
P T VA T SN 7 N T I N S a6
> 1647 YRR (RT LASERHE ) TR as,  THAER I B TR 1) 2050 22 B 1~ 65536 2 8] (4T s 5 {1 s
> AANBRSEIE
& ENIR:
> B EOA
& PWMA (A Bl (A1 5 A5 ) 5
Uk A
> ARG S ) 5 B R B A T [R5 HL
> N EER AN A ETIDMA:
& TEE: VREER A BRI R R, PRSI AA e (e B B R A A R) s
SRR R BN, FE Ik VIR s A AN R )
X Vi ErT
> Hat
> SCRERI AT G B (IEA8) S A 2 L 7R e B S P B
> iR B NAE AR B S T A ) A
EATTIE BRI A I A BT R i s e i AR SR R AR, SR RLD sl R TR . RN, T
ST DRSS o AT H E N SRR EE T LEPWMER . AN SE I RGBS I DMAGE SR AL .
2.13.3 5 ZFZEF EF 22 (TIMLAITIMS)

PIANSL R POE N (TIMUTIM8) |, N2 I de i vl R 7073 A0 4 SR B iR 16407 I e 3 B s Aty Ao
SR MRS, AL E RS T R o8 B2 (BN 3R), B A B (it BB, PWML RASEX
IF [ ) ELANPWIM HHA) o 8 5 I 285 19040 2 FIRCCI B ) Tl A 3%, T DA S IO Ak  5 FEE AR Jo 44
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ERRK
WIS R I ZAP TS . A E R SR e ALK, WA AL AR B3

W EUER S BT AT
> 16fur b R RR E SR
167 AT (T ST B0 T4 40058, THHCRSIN B3I 143 4 22 B R 1~ 65536 2 il 1.7 B0
S B LAAMNZAE A SE IR 285 NI i
EZIN IR RVR IR
> RN
> A B
> PWMAE GO Z s R 5 ) 5
> Bk
PWMfi & ADCR A :
fit 42 PR 1] 5 7E PWIMUEEAN 5 39 P ] 3 4
B X I 6] PTG LA
A FE A1 5 ) S T S 88 LI 25 1 B
FOVFLERG B (0408 T ) 2 O S I 2 2 A A O T BT 48
Breakifi A5 5 AT LUK SEIN 885 5 5 B T = ADRERE A DAURE
1R S R AR A T DMA
T TR BRI R R, TR (GBI R R A AR
S MR FEGIEEEEY . 11k WIS B A R ) |
> R
> E
< Break{s SHiA;
> SRR S R A e (E 5E) A % R B LB
> AR N 9 S ST el 4 31 4 e A
ERRBER T, R LRSS, FIPWMA A b, AT DI s 264 sl T 5% . IR Dhae
05 BRI AT IMUE IR 2 AT I, A 3 M AT 0, R e o s ) T 8 T DS 5 I B R T S TIME I 48
VRERAE, AROLE S R RE.
2.13.4 R 4GB 5E B 8% (Systick)
EANEIT 8% T Sem B 1E RS, L m] 4 Al — AR I 4
B TR Rl
> 4B B IR B
> HEBEMEIGE
> T EC RO RE A AN AT R G
> AR B
2.13.5F "1 f € B} 28 (WDG)
KRR AL 1 1 I(IWDG)FI B L1 [ I(WWDG), FBi/NE I I3 G 1 o s i 2e 4tk I 1) RS

YV V V

YV V. V V V VYV V V
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BEREA
PERIE T (0 R

JSLE I (IWDG)

ST 1M FE T — AN 1207 A 9 T B8 A — N3O I T4 A2, F 7 (1) R RCHR % 2 Uk sy, B 32 1)
fah R R R e AT R A, R TAE/ESTOPOR: R, . STOP215 L FISTANDBY A, IWDG— EL# i, Wi
ANTEBESE FOR TR) YA SRR E T 1T RS UAE B T 2 0x0001) P2 A= B A7, & m] LA 76 N 2
7 R A T R AL ARG, BN —A E H e 8% N R 7 e (R i B o 3 0 e T 4 mT DA
FE WA SRR S BN E T . A AR T FE e i T A

HOEIA (WWDG)

T TV H ORI, ol AT PUBAS T 1 L (328 2% 1 RSP N PR R e 8 1 L s AT e 27 i 7™
PRV R BRI RS B TO N AL FORT B RIET . 7 140 R B A B 0L (Y (] F SIS, 2 A
—MMCUE L. FEZBIRTHEA AR G D A AF 8 BB B, SR 7L AR Yo v 28 A B (72 28 ) 2 47 4 o ) A
B AWK E—IMCUR N, X R WS I H s 7 AL — A BRI 18] B 1 A il o

B EERE

WWDG I APB LI 173 551 5 45 21 ) i 4 3K 5 5

A YRR HOS AT BT

FAF AL

GBS /N T0x40, (G T 108 I ) W= A S A6 5

MR R M E TR, A T 1R ) W AR B A
R33N TE TV B ARV, i 2 45 T Ox40m 7 AR BL AN I b T (EWT), B RT LABE
T A DB B WWDGE A

2.14 1’Ciagk#EN

ZIRAN ML I2C AT, EIRALE EVLIhRE, A 12C LR IR F . P PERAER . SOk
Z PR SRR (e B FFIMHzZ), SCREDMARELE, AR 5SMBuUs 2.03%%.  12CHEHVE 2R i%, A4
CRCHY [ A4 B AL 56 . SMBuUs( R 44 # i 2k —System Management Bus) ATPMBus( 5 & FE &1 2k —Power
Management Bus).

12CH: 11 D RetiiR T -
> ZENLINRE: AR AT T B At TN A
12C 3 & & Dt
FEA I B
P AR A 115 5
12C A\ w5 e
A 4 R 1) LA
12CH: (IS RF7AL 1007 G-k, 747 AASE IR 2 RE SO btk i 137 B
152 1 AR
P ARSI 7 (57 /1007 My bk A0 T B IR 5
SCREAS [ 8 TR
> FRUEEFE (14100 kHz);
< PRI (14400 kHz):

YV V V V VYV VY

YV V. V VYV V V V V VY
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YV V V V VYV VY

>

215D IRPBR R (USART)

EIREK

< Pud+ GRIALIMHZ)

REIRE:

S RIEB AR &

S FATRIEL AR

> 1RCHZITHRE,

FRbR &

< R R E R

< MO A S T B2 (ACK) 15
<RIBS L T AR Bl 1 A

& R B DRI Y bR B R R
24> F T i

& IAN IR T b A R R T 5
S IR AR

] 3 ALK B T A

H 7 5 2 2R IDMA;

] C B HIPEC (15 B B R RASIN ) P 7= A2 BB 6
HKIERE TP PECH AT ME N Jm — A5 T &

TR Ja — N T FIPECHT 1R A
He2¥SMBuUs 2.0

25 msH I s S By

10 ms = B4 RAANH BRI 2 i 1)
25 ms M\ T 2% AR B I FE IF 1)
i ACK T il I FPEC ™ A= 11 5
SCHPHLHE 7> HE ML (ARP)

25 SMBUS

R

www.nationstech.com

N32A455XxL7 2577 b, A T 7T R B L, 3@ FB 13 b W R #5(USARTL. USART2H1
USART3), 144Nl 5 0k 23 (UART4A. UARTS. UART6. UART7). X7/ CHRELFES @S . 0fF
IrDA SIR ENDEC &ty 2 AFam s, SR 0 LIl E AR LINE/ NI RE .

USART1/ UART6/UART 742 138 /{Z R 1T 154 5Mbit/Fp, e 42 11 138 (2 1 % 1] 14 2. 25Mbit/F5 .

USART1. USART2FIUSART3H: I A M ICTSHIRTS/E S5 . F51S0781611 %4 it R FI2KSPIIE
ERE, BT B OE AT LS I DMAREAE .

B USARTEEHHEM T

>
>

EWTH, B,
NRZARAERS s
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Mok BRI R L X AL X R iR 109 S ERBEAKE
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YV V V VY

YV V V V

ERRK
DRPAF R IR RG, PORRRA A, H T AORNHRI, A Hiik4.5Mbits/s

] g R B T (B 5RO
FIACE A IR, SCRFIERAME 1R AT 5

LINZE & IE R0 W 5 e
AW FERE, A 1071107 BT FF 75

it AR I b T b A
IRDA SIR #uhdasfifehtag, 7E1EH BN SCRF3/164L 1 HF 2L 8] 5

AE R4 SCHF 1S07816-3 itk g 5L B BE R UMK
e 2R 0.5 A1 1.5 M LA s

www.nationstech.com

PLA LIN M0 B FF R B RE 77, 4USARTHREAERC & S LINGS, A2%13

A TG B 8 FIDMA) 2 22 rh 243815, 7ESRAM HLF I 42 b sUDMAZE B0 3% 71 5

BT A IB AR AR G RE AL s

eI
s
s
L T
Hy R

> RGN
> RIEGA T
& AR AR

L kil

> RIS AL

> R AT R
DA RS R A 36
<R

& BRI

<> MR IR

& AR

10/ ba 5 FTUSART A B
& CTS s

< LIN WigFReRe

S RIBHE A AR
& RIESERL

& B A A A
& RIELE N A N
<> VR

& R
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EIREK

& R

> RERHER
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> ZANFZREAE, WRMBEARTTES, UEE N ERAE G,
> ERERASE A g i e 7 PR A 2R I Bt kA A
> PiMeER R AR R a0 kI (MSB,  ZROfT), SRS
> FALE:
USART modes USART1 USART2 USART3 UART4 UARTS UART6 UART7
S &S XFF &S X XFF &S X
R A 47 1 R XFF &S AXHF &S AXEHF &S
% A7 M T (DMA) XFF SRR XFF XFF SRR XFF X
EA LSRN TR XFF &S &S P& &S XFF
CikiZ &S XFF &S A HF S &sq AXHF &S
Bhe XHF XHF XHF AN ANXHF AN AN
0T (R 2R AR ) TR XFF TR X XFF X XFF
IrDA R XFF TR XHE P& X XFF
LIN R XFF TR XHE &S &S XFF
2.16 84T AMEE O (SPI)

SCRF3ANSPHE L1, SPIFL VRS 1 5 AN B £ A/ A UL A0« HR AT U7 2l A o e T AR I B A 3 A
FHHMR B FEAEIEEI 5 (SCK) . #2MIERELLZ ERCE T A TAE. e T 2R HE, B —FX

I B0 28 PR X2 B [R5 AR, 38 AT {3 CRCAR 36 1 Al 3815 o
SPIFZ I EZEDREW T
34k 4 X T [F) A% i s

YV V. V ¥V V V V V V V V VYV V V

7 AN 28 = AR AR 2 (0 XU B T [R)20 A s
8161 A% Hin% ik %

A ERAT
BEEERN W

8 AR AT I I AR B (B KN TPCLKI2);

MAEAR (K ATPCLK/2);

AR A AR 2R R

A

F AR AR R 257 DA R O B A A NS S B = MR AR ) Bh 75 e s s
AT ¢ R 1D B R 1k AR AT 5
A g FE BRI E, MSBYE AT B LSBLERT ;

A i 2 HH T IR FH RIS RSO 75
SPLSZR AT IRESAR &

SCRF AT SRR AE A FCRC;
> FERIEEAT, CRCAHATBABAE s a —A 75 K&

AR TR RN B Ja — ST A 3T CRC K4
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>
>
>

EIREK

Al R A B R AR R . 3R DL X CRCA] 1R b &
X FEDMAIIRE BT ROR RN R v . 7= 2B OB RS2 1 3R
FEIH . SPI1$21136Mbps, SPI2/SPI3# [118Mbps

2ATBATERE (1)

12St 52 —FP35] A [E] 25 6 AT 4 @RS, 2ANFRUE R 12532 1 (5 SPI2FISPI3E ) o] BL TAE T F s MAR X,
IX2ANEE VAT DATE B 1647 . 2407 8326 A5y, 7R v IE B % N Bl H G, SR SR AL AR I 8kHz E]
96kHz. ‘&S0 Sk, B CANHI2SkriE, MSBRILSBXT X5AndE, LLEPCMFRHE.

EAFNTHEINA, WL TR MMM . BN EB&n, 52 O AR AR 4 18 L B

5.

B 2SEEETIREW T

YV V. V V V V V VY

LTI (UK 12 B3R ;

FElE B

B LRI T G R Ty AT, SRAFRE B (1) SR A A7 26 (BKHZ /96K HZ) ;
B T LLE L1647, 2447 8L 3247 5

A 8 [ 5 B B WU 160 (161 SR i) 532407 (16 2453217 Kz i) s
A g AR B R (R 2 )

MR IEASE R BT b A 32 MO (R385 H s 2 A

1657 HE 7 A2 SR AR R0, FESB TE P it o5 — AN 25 A7 3
SCRFII2S AL :

< 1PS TKFITH AR

< MSB XS FRiE(E X 5):

< LSB XS FARAE(A R 55)s

< PCM k(16 Hrd i s sl il [F) D i 16 A7 i iid™ J& Jy 32 A7 jmik i)

B 7 1A) B e MSBYE 5 ;
RIEFIES LA DMARE
FE I B E] DU R B AR S A A, E R E 256X Fs(Fs Y 5 R RE AT %)

2.18 MU £k41 8 1 (QSPI)

SCHFLIBRQSP IR NS, AT AL [R]HAN Py A7 S 205 3R AR
W QSPHZ IR 3 ZRFE LR -

>

A PAMC & i Single SPI/Dual SP1/Quard SPIf% . 7ESingletis R, SCREFRUERISPIESE, W] LA TAELE
P AT

SPIfIERAE 7 2] LARC B (R e a7 K, R A B i P T i, BB F

B Br s S B A2 B 1 B A AT ARG

Y HE8-bit. 16-bit. 32-bitfkHdE i v 75 1
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YV V V V VY

EIREK

i B UR FIFO;

HHDMARAE

YHFFIFOF I, 3R se b . BRI T, K Dy 1 B i
B K IR S HE4>36Mbps;

FE A A BN A BT, A e BB HhEBT B, A28 5 H B, DummyliBr. %%
FEBBL X LA Bl PAR B O I .

219 ZEH RN H#E O (SDIO)

22 4B N 4 T (Secure Digital Input and Output), i #%SDIO# 1, SDIO A4 1 AAHBAM AR 2 1122
AR (MMC). SDAERE . SDIOR 4 a4t T /R 1,

B SDIOFHLILREM TR :

>

YV V V VY

¥ (MultiMediaCard System Specification Version 4.2) , SZHF167(BRIN) 4RI AISHI BidE S48, 1)
AT B HEMMCHRIL

S #F (SD Memory Card Specifications Version 2.0) ;

¥ (SD I/0 Card Specification Version 2.0) , SZHFUAZ(ERIN)FIAG EidE s s
SDIOH} i3 A 1] ik 48MHz;

SDIOASZHFSPLE R T e

2.203Z 8% XM 2 (CAN)

WHRP2BECAN 242 11, CANL/24% L A TG 2.0AF12.0B(F5h), i FR Sk IMbit/Fh. & Af LAY AN & 3%
LI FRIR TR bR AEDT, AT DARISCR R 35 29 6 AR TR AT I R i

n IE"‘F#){_:_(:

Y Vv

A\

SCRFCANDMY 2.0AH12.0B E B 52
PERE R B e ]IS VIR AL IAD
SCREIT [A] fil 2 3845 Th g

& 3 RIKHEAH

> RIERSC AR S ORI PR A I B
< AR RIE SOF I %I e H) %

Bl

< BYLIRFER 2 MEILFIFO
RIS I e A 4

A 14 N yEdsd
PRIRFFFIR

FIFO i Hi b 28 77 SnT e B
103 BE SOF I % Fry I [ %

R
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> I i A E fE A

28 1F [ 3 E AR

& 16 frH HEIEATRE N

> AERE 2 MNEEE T RO (AR

<>

> B

<> TR bRk
< A 5 L Hut ks A, TR A R

221 AR HE O (GPIO)

T E R Z801GPIO, Ak A54l (GPIOA/GPIOB/GPIOC/GPIOD/GPIOE) , #F4H16/MH .. #1GPIO35]
RIS AT DL AL B S . (HEREOTIRD N Gl ERie D siE RS DR 1, 2%
GPI105| IR 5 50 B 1 =AML, B V05| Ik S ek 51 I H 5 Bk T A AN ThRerum 1,
F A IGPIO 5| JHIERA K HfLis L 6E 77

B GPIOFERHERIAR LT
> GPIO iy BN AT LA F A 43 J G B s 2 P =
LPNESE
N LR (35 ERD
BINTRRL (35 FHD 5
L EPLIPN
s H
A i H
e 2 FH Th e
RS H IhRE.
> M 1/O(GPIO)
B FRIE L 5, FHIhAEARTTFE, Bk BOOTO Al BOOTL #F (BOOTO. F1 BOOTL Ay
BINTFRD 5 1O i I G RS AR 2
> EAEANIE RS, EHIIREARTTE, 1O it N E R AR, EhE, JTAG
10 A DN W A A e R e W

-
-
-
"
"
"
"
-

<>

v

v

v

v

JTDI & T Fhifsi s
JTCK & T T hits s
JTMS BT Ehii;
NJTRST & T EhifsEzt

> AR HECER, 5 3 O A s B RO BRI 1O S, TT RL DA A ek
i 2
> H A B A TS BRI RE
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EIREK

> MR A A SRR Sy, T AN, i 2 A R A
s
> SEFHIhEE: (5 FH BRI T R A 20 v 7 IE B 2 A7 A )
> T EH M ATIRE, I 6 B s A0 B RIECT Rr) LN 5] 25 A
IRy
o TR TR, 0 U B R The i AR QR BT R
> TR E TR, i A G B ThRe i AR R HERR BT R . X, SN IRE)ES A
Tic B RV S i AN 2
BT EHLGT 110 5 IRE
GPIO BUENLH, BUEHLH| VRS 10 FLE . A7E— A DAL EHAT 7 BUE(LOCK)REFF, #EF
—IREALZ R, K Re S AL E
2. 221/ B F ¥ 83 (ADC)

YRR Z AN 12004, TMsps KFER IR IR LA BLADC, SR mbm AR Z 05N, HAHADCLSZ Fr94N 45k
1H, ADC23Fr124~4hM5RidiE, ADC3ZHrISA4/MGREE, ADCASFF13AN/MEE, Al & 38/ MM A7

WA

T

B ADCEZRFMERR IR
>  YEF12 467, 10 A7, 811 6 S HERAIALE

vV VYV ¥V V VYV VY VY

< 12bit 73 EER N EER FEE AR 4.7TMSPS

< 10bit 73 HEE N Fe R FEE A 6.1IMSPS

< 8bit 3 HEF T R AE A 7.3MSPS

< 6bit 7 HEF T H R A E A 8.9MSPS

ADC 43 8 TARREPR . SRAE B b SR b R

< AUATRCE AHB_CLK /BN TAER IR, & nl £ 144MHz

& ATEE PLL AR SRAE I B, ferm il 2 80MHz, SR/
1,2,4,6,8,10,12,16,32,32,64,128,256

< ATECE AHB_CLK {EJyRFEM 85, e m] #) 80MHz, SCHF704 1,2,4,6,8,10,12,16,32

& VI T A ThEE, AR A E AR IMHzZ

SCREE R AR ADC KR

RGBT VR NBE IS SO R A L | I SR i = A v

ALY T S 45 A5 5

MEIE 0 FEIE N ) H s #i

SCHF ERME

A7 AR B — S5 A 2 X 5

KA IFI R AT LAAZ S8 18 4 ) e P
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EREAK
T U AT N B 5 25047 M i A e T

>
> Ak

> MEM, ADCLFl ADC2 414 . ADC3 il ADC4 44

> ADC ftRiZK: 1.8V | 3.6V

> ADC ¥ \JiFl: VREF-<VIN < VREF+

> ADC 7] LU [} DMA #:4F, #HNGEIEF#0E4H DMA 3 K™ 4.

> ERETIAThEE, wTCAAER RS ME A — . 2R e IR P EIE, S IS S T E
IRERS, K= i

223 FIERFEHE(DAC)

RN 2% (DAC), DACR L1207 w4 N« HE S H I B D e 2% - DACKEERAT 2/ 4 H i i,
TN EIE A PR RS, 20 DACTH LA I F BN . DACH LLIE R 51 % A\ 225 1 i Vrers L3R
1RGN A R

XN T LSRR R D) fe

> A DAC ##udh: #H —/ M@
> A[FERE Y 8 frok 12 fr

> 12 AR R G B A A A B X 5

> AP EHIRE

> PR

> PRAE A

> XU DAC a8 M 7 5 [R5 e fh

> HANEIEAAEH DMA ThRg

> AN AT

> HIANZFEHE VREF+

22412 TR KR (OPAMP)
PR 2 4 ML IS FOROR RS, BATAMBIOR . PIBERFEFI Al 4w AR HOR#S (PGA) S 2R TR (B
A TR M IELL) o
B EEDREWR:
> SCREEVEEAR N
> AT DA RS ()3 TN A G A2 4 2 35 T8
> IEmAR AN S 3
> OPAMP TAEBLAT LARC B A
& MR (SN I ED
< PGA B, WI4mAEME M 2X, 4X. 8x. 16X. 32X;
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EIREK
> ERBER R

> WHEBESL) ADC JEIE Tz SO A i 5 5 I &

2258 L EER (COMP)
Wi 2 T LS, AR s i a6 CLLEs i 51 2/0 1), WrTLARIE I 34 &, 7EH
Pz 4 0T LL S ok B 52 I 38 I PWIME HH S 45 T/ 18328 ) 300 e 4
B R EEThREA T
> CFFLBILE R
> PRSI S A RN IE [ 3 S RE DL R AN«
<& HIEm 1/0;
< DAC B4
> NEEIEEERA GEF 2 AW BE VREFL, VREF2, AT 7 MRS , AT
35T VDDA T 64 23551
Al AR IR, PTRCE NIRRT TN, SR
FLE S T DA H B 1/0 B e I AR, A TR
> IR
<~ OCREF_CLR #f (HT& B mRERD
> RIEFAE
PO A SCHRE R I, R RLAE e AN B IR, IR 50K~144Mhz AT L
COMP1/COMP2, COMP3/COMP4 and COMP5/COMP6 1 LA ik f 11 EL A% 2% 5
SCRETH BRI LLEC AR, FT LA PR AR ARV B Bk £ Timerl_OC5. Timer8_OC5 1ETH KA ;
A ELIR AR T LA e e 77, SCREA Sleep R e

vV V VY V

22635 A BRER(TS)

R AR RS A — R L2 AR LT, eV 7E1.8V <Vppa< 3.6V [H] o i FEAL AR AE A B 4%
FIADCI_INI6H A NGEIE £, 45 % s 1A eyt e e 3 v M

227 L RBR T H B0 (CRC)

£ CRC32FICRC16LIHE, TEM TURALIR(CRC)THH H TG 2 AR U [ e 1 A il 2 T A3 2IME —CRCIHE 45 R .
TEARZ RN, BT CRCHIE AN H T 56 UF Hiis AL s A7 i 1 — i . 7EEN/IEC 60335-LARAE 3 Rl Y,
ERRAL T P II N A 2 A R T B, CRCTFEFR T AT DL TS st S 2 44, JF 5 1ERER A
AR BAZ AR AR I = A I 2 42 0 T

B CRCHJEZRHEM T
> CRC16: SCfFZ I X8+ X5+ X%+ X0
> CRC32: R X3+ X2 + X2 + X2 + X16 4 X12 4 X114+ X104 X8 + X7 + X5+ X4 + X2 + X +1

23/80

R AR FR 2 7 Nations Technologies Inc.

Mok BRI R L X AL X R iR 109 S ERBEAKE
FHif: +86-755-86309900 f5Hl: +86-755-86169100

fE4t: info@nationstech.com M(%w: 518057



NQtion v:“ www.nationstech.com

BRI
> CRC TS E A 14~ AHB B8 #A(HCLK)

> AR TCARTHFEYIGE TR E
> ¥ DMA J5 2k

2. 28 HLIEAE M INE 1 & (SAC)
PR SRR A I 51, SRR 2 [ R I R [ SRR R B SRR R AR R SR I, AR T AR
BVEINT & B OR IR 4 e I A e
W R SRR ENEI R
> ¥ ¥ DES XHREIE
< S DES fl 3DES INf# s
< TDES 3 ¥ 2KEY F1 3KEY iz
< % HF CBC fl ECB #izk
> SCEF AES WERREE
< SCRF 128bit/192bit/ 256bit 2 EK
< (¥ CBC. ECB. CTR ik
> SCEF SHA ZRi 51k
< X ¥ SHAL/SHA244/SHA256
S HE MD5 i B
SRR E % SM1. SM4.  SM7 51k DL SM3 8 i B2

2.29ME—BZFFF 5 (UID)

N32A455xxL7 51 7= i N B DA RS EE I ME— & P 515, 0 3IoN96 A2 [ UID(Unique device 1D)F1128/
fJUCID(Unique Customer ID), XA 7415 AU INAF A7l ds ) KRB E T, SIS G BAE
S, FRPRIEXN32A455XXLT R BT & —Mlda il 2 FEAT AT 1 50 T #2 e— 1, F P B F AR e sl 4k
HE 4% AT LUIE IS CPUBRITAG/SWDH FHEEEL, ANl & i .

UIDR96NL, 38 FISKMMCA 515 B E NS, RS INAERT, R — Rl S8 g2 S 44,
— PR AIDTE N AT f 2% N 12 A, mT 0 5 22 A D) BE 1) H 28F2)7 (Secure Bootloader).

UCID 12807, sy B REARS P H 5@ 3, B E S A KRR KAE S .
2.30 BATBALRITAGIE R 0 (SWJ-DP)

W RARMIKISWI-DP#: 1, X —AME5E T ITAGH SR AT AR 14 11, AT DASE B ER 47 B 0 i ik e 1 B0
JTAGE: O iER: ., ITAGIHITMSHTCKAE 543 51 5 SWDIOASWCLK I 51 i, TMSHEI_E [ —AN ik s 5
51 T #EITAG-DP FISW-DP ] ) 4t .
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EREAK

3 Bl X A#iR
3.1 HESEE

3.1.1 LQFP48
K 3-1 N32A455xxL7 % 41| LQFP48 5| I/ Afi
X
(@]
[a)
(v-,l o E (%
8 U)I o © o N~ © [Te) < o™ ﬂ :
O m m O m om0 mom << <
> > Ao o O Ao Ao o o o a o
I I eI rrir
[ [ee] N~ [{e) n <t o [9V] — o [e3] o) N~ \
PY < < < < <t <t <t <t <t ™ ™ o
VBAT [ |1 36| | vDD_2
PC13-TAMPER-RTC [_|2 35| | vss 2
PC14-0SC32_IN [ |3 34| ] PA13-swDIO
PC15-0SC32_OUT [_| 4 33[ ] ra12
PDO-OSC_IN[_|5 32[ ]ran
PD1-0SC_OUT[_|6 31[ ] Pat0

LQFP48

NRST[ |7 30[ | PA9
vssa[ |8 20[ ] PAs
vDDA [ |9 28] ] PB15
PAO-WKUP [_| 10 27] | PB14
PaL[ |11 26| ] PB13
Paz[ |12 25 ] PB12

HHHH\—!HQNNNNN
m#m@l\gal—gjﬁlﬁl
gggggmaggg%)o
@ > S

N

m

o
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N N d
g 8 2
HININ
32 o

55| | PB3

n <
n o
o o
~  ©
0 0

64| | vpD
63| Jvss
62| |PBo
61| |pB8
60| _]BoOTO
59| |PB7
58| | PB6

veaT[ |1

PC13-TAMPER-RTC [_] 2
PC14-0sC32_IN[_|3
PC15-05C32_0UT [_[4
PDO-OSC_IN[_|5
PD1-0SC_OUT [_|6

LQFP64

PAO-WKUP [ 14

PaL[ |15
Pa2[ |16

51| |pc1o
50| | PA1s

49| |ra1s

48

47

46

45

44

43

42

41

40

39

38

37

36

35

34

33

PB2-BOOTL [_|28

26 /80

R AR FR 2 7 Nations Technologies Inc.

Mok BRI R L X AL X R iR 109 S ERBEAKE
FHif: +86-755-86309900 f5Hl: +86-755-86169100

HE45: info@nationstech.com [i%R: 518057



NQtion v:“ www.nationstech.com

BEREIR
3.1.3 LQFP100
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8 3 @ 8 8 8 O @3 @08 80880028000 <2<
> > & g E E M o4 o A4 Ao A o o a4 oo o a6 A a a a o oo
CIC I I I e
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P2 |1 75[ ] vbp_2
Pes[ |2 74[ ] vss_2
CANE 73[]ne
PEs | [ ] pa13
PE6 | [ ] par2
VBAT [ [ ]pans

PC13-TAMPER-RTC [_| [ ] Pat0

[ ]rae
PC15-05C32_0UT [ [ ]ras
vss5[ |10 66[ ] Pco
vop_s[ |11 65 ] Pcs
osc_IN[ |12 64[ ] rc7
osc_ouT[ |13 LQFP100 63| ] pce
NRST[ |14 62| ] Pp1s
pco[ |15 61| | P14
pci[ |16 60| ] Pp13
pc2[ |17 s9[ ] Pp12
pc3[ |18 58] P11
vssa [ |19 57[_] P10
VREF-[_| 20 56 ] PDO
vRer+[ |21 55| | PD8
VDDA [ 22 AN
pPA0_WKUP [ |23 53| | PB14
paL[ |24 52| ] P13
paz[ |25 s1[ ] P12

~ o o N
o 0~~~
© o B N

©
=
<)

PC14-05C32_IN [_|

©
)
~

PA3[ |26
vss.a[ |27
vDD_4 [ |28
Pas[ |29
Pas [ |30
Pas [ |31
a7 |32
pca |33
pcs [ |34
PBO [ |35
PB1 [ |36
PB2-BOOTL [_|37
PE7 [ |38
PE8 [ |30
PE9 [ |40
PEL0 [ |41
PE1L[ |42
PE12 [ |43
PE13 [ |44
PE14 [ |45
PEL5 [ |46
P10 [ |47
pe11[ |48
vss_1[ |49

vDD_1 [_|50
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£ R

ESps3 g HIERIE A ThRE®
Sle |3 BHAZFK &4 $ | safe® g
i S K | o | x| BEMR BRik B
(o4 (o4 o ~
| | | -
- - 1 PE2 1/0 FT Yes PE2 UART6_TX -
- - 2 PE3 1/0 FT Yes PE3 UART6_RX -
- - 3 PE4 1/0 FT Yes PE4 - -
- - 4 PE5 1/0 FT Yes PES5 - -
- - 5 PE6 1/0 FT Yes PE6 - -
1 1 6 VBAT S - - VBAT - -
2 2 7 | PC13-TAMPER- RTC® | 1/0 TC Yes PC13®) TAMPER-RTC -
3 3 8 PC14- OSC32_IN® 110 TC Yes PC146) 0OSC32_IN -
4 4 9 PC15- OSC32_0OUT® 1/10 TC Yes PC150) 0SC32_0ouT -
- - |10 VSS 5 S - - VSS 5 - -
- -1 VDD 5 S - - VDD 5 - -
5 5 | 12 OSC_IN(™ | TC Yes OSC_IN - -
6 6 13 OSC_ouT® O TC No OSC_OouT - -
7 7 14 NRST 1/0 - - NRST - -
ADC12_IN6(19) COMP7_INM
- 8 15 PCO 1/0 TTa No PCO 12C3 SCL UART6. TX
ADC12_IN7(0) COMP7_INP
- 9 16 PC1 1/0 TTa No PC1 12C3 SDA UART6 RX
UART7_TX
(10) —
- 10 | 17 PC2 1/0 No PC2 %%Cli/lls#g?ﬁ SPI13_NSS
- 1253 WS
UART7_RX
SPI13_SCK
12S3_CK
- (10) _
11 | 18 PC3 1/0 TTa No PC3 ADC12 IN9 OPAMP3_VINP
OPAMP4_VINP
COMP5_INP
3 3 19 VSSA S - - VSSA - -
20 VREF- S - - VREF- - -
21 VREF+ S - - VREF+ - -
9 | 13
22 VDDA S - - VDDA - -
WKUP
USART2_CTS
ADC1_IN1®
10 | 14 | 23 PAO-WKUP 1/0 TTa No PAO TIM2_CH1_ETR CS%%PkA—IISN OM
TIM5_CH1 —
TIM8_ETR
COMP1_OUT
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4| 4 9 -
USART2_RTS COMPL_INP
ADCL IN2© OPAMP1_VINP
11 | 15 | 24 PA1l 1/0 TTa No PA1 TIMS CH2 OPAMP3_VINP
TIM2 CH2 SPI3_MOSI
- 12S3_SD
USART2_TX
TIM5_CH3
12 | 16 | 25 PA2 1/0 TTa No PA2 ADC12_IN11(1°) OPANCIVINM
TIMZ CH3 OPAMP2_VINM
COMP2_OUT
U%?ARST%_T 4X OPAMP1_VINM
13 | 17 | 26 PA3 1/0 TTa No PA3 ADCl_IN4(9) OPAMP1_VINP
TIMZ CH4 COMP5_INP
- 18 | 27 VSS 4 S - - VSS 4 - -
- 19 | 28 VDD_4 S - - VDD_4 - -
COMP1_INM
COMP2_INM
DAC OUTL COMP4_INM
14 | 20 | 29 PA4 1/0 TTa No PA4 ADCZ_ IN1© COMP5_INM
QSPINSS COMP6_INM
- COMP7_INM
OPAMP4_VINP
12C2_SCL
COMP1_INM
COMP2_INM
COMP3_INM
SPI1_SCK COMP4_INM
DAC_OUT2 COMP5_INM
15| 21 | 30 PA5 1/0 TTa No PA5 ADC2_IN2® COMP6_INM
QSPI_SCK COMP7_INM
OPAMP1_VINP
OPAMP2_VINM
OPAMP3_VINP
12C2_SDA
SPI1_MISO
TIM8 _BKIN
ADCL IN3© TIM1_BKIN
16 | 22 | 31 PA6 1/0 TTa No PAG6 TIM3 CH1 OPAMP1_VOUT
COMPI OUT COMP2_OUT
QSPI_100
SplL VoSt TIML_CHIN
ADCZ_ IN2© COMP2_INP
17 | 23 | 32 PA7 1/0 TTa No PA7 TIM3_CH2 OPAMP1_VINP
QSPI_I01 OPAMP2_VINP
COMPZ_ ouT COMP6_INM
ADC2_IN5®) opfl\ﬁgés\(ill_NM
- | 24|33 PC4 /0 | TTa | No PC4 QSPI_102 -
UART? TX COMP4_INM
- COMP5_INP
- 25 | 34 PC5 1/0 TTa No PC5 QSPI_IO3 -
UART? RX COMP4_OUT
- COMP6_INP
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P I et -
TIM1_CH2N
ADC3_IN12(1°) UART6_TX
18 | 26 | 35 PBO 1/0 TTa No PBO TIM3_CH3 OPAMP2_VINP
TIM8_CH2N COMP3_INP
COMP5_OUT
TIM1_CH3N
©) =
A'\I'EI)I\C/:L?;JC’Z\]I—? 4 OPAMP2_VOUT
19 | 27 | 36 PB1 1/0 TTa No PB1 - UART6_RX
TIM8_CH3N
COMP4_OUT OMPZYNM
- COMP1_OUT
UART4 TX
(10) _
20 | 28 | 37 PB2 1/0 TTa No PB2/BOOT1 ADC2_IN13 SPI1_NSS
TIM1_ETR
UART4 RX
- - (10) _
38 PE7 1/0 TTa No PE7 ADC3_IN13 SPI1_SCK
COMP3_INM
TIM1_CHIN
UART5_TX
SDIO_DO
_ _ (10) —
39 PE8 1/0 TTa No PES8 ADC34_IN6 SPI1_MISO
OPAMP2_INP
COMP2_INM
TIM1_CH1
UART5 RX
- - ©9) -
40 PE9 1/0 TTa No PE9 ADC3 _IN2 SDIO_DAT1
SPI11_MOSI
TIM1_CH2N
SDIO_DAT2
_ _ (10) —
41 PE10 1/0 TTa No PE10 ADC3 _IN14 SPI2_NSS
12S2_WS
TIM1_CH2
SDIO_DAT3
_ _ (10) —
42 PE11 1/0 TTa No PE11 ADC3_IN15 SPI2_SCK
12S2_CK
TIM1_CH3N
- - 43 PE12 1/0 TTa No PE12 ADC3_IN4©® SDIO_CK
SPI12_MISO
TIM1_CH3
SP12_MOSI
- N\ ©9) —
44 PE13 1/0 TTa No PE13 ADC3 IN3 1252 SD
SDIO_CMD
- - | 45 PE14 /0 | TTa | No PE14 ADC4_IN1® TIM1_CH4
- - 46 PE15 1/0 TTa No PE15 ADC4_IN2(9) TIM1_BKIN
TIM2_CH3
COMP5_INM
12C2_SCL OPAMP3_VINM
21 | 29 | 47 PB10 1/0 TTa Yes PB10 USART3_TX OPAMP4_VINM
COMP1_INP
COMP3 OUT
12C2SDA | pavesouT
22 | 30 | 48 PB11 1/0 TTa No PB11 USART3 RX —~
ADC3 IN1O COMP2_INP
- COMP5_OUT
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- - | -
23 | 31 | 49 VSS_ 1 S - - VSS 1 - -
24 | 32 | 50 VDD_1 S - - VDD_1 - -
SPI2_NSS
1252_WS
12C2_SMBA COMP3_INM
25 | 33 | 51 PB12 110 TTa No PB12 USART3_CK OPAMP4_VOUT
TIM1_BKIN COMP4_OUT
CAN2_RX
ADC4_IN3©®
SPI2_SCK
1252_CK
USART3_CTS UART5 TX
26 | 34 | 52 PB13 IO | TTa | No PB13 TIM1_ CHIN COMP4 TNM
CAN2_TX
ADC3_IN5©
SPI2_MISO
TIM1_CH2N COMP3_INP
27 | 35 | 53 PB14 1/10 TTa No PB14 USART3_RTS UART5_RX
ADC4_IN4©®)
SPI2_MOSI
12S52_SD
28 | 36 | 54 PB15 1/0 TTa No PB15 TIM1_CH3N COMP4_INP
ADC4_IN5©
USART3_TX
OPAMP4_VINM
0 SPI3_NSS
- - 55 PD8 1/10 TTa No PD8 ADC4_IN12(19 12S3_ WS
CAN1_RX
COMP6_INM
USART3_RX
SPI3_SCK
- - 56 PD9 1/0 TTa No PD9 ADC4_IN13¢9) 12S3_CK
CAN1_TX
COMP6_INP
USART3_CK
- - 57 PD10 1/10 TTa No PD10 ADC34_IN7(0) CAN2_RX
COMP5_INM
USART3_CTS
- - 58 PD11 1/10 TTa No PD11 ADC34_IN8(19 CAN2_TX
SPI3_MISO
TIM4_CH1
USART3_RTS
- - 59 PD12 1/0 TTa No PD12 ADC34_IN9(0) SPI13_MOSI
12S3_SD
COMP7_OUT
- - 60 PD13 1/0 TTa No PD13 ADC34_IN10t0 TIM4_CH2
TIM4_CH3
- - 61 PD14 1/0 TTa No PD14 ADC34_|N11(10) 12C4_SCL
TIM8 _CH1
TIM4_CHA4
- - 62 PD15 1/0 FT Yes PD15 - 12C4_SDA
TIM8_CH2
12S2_MCK TIM3_CH1
- | 37|63 PC6 /0 | TTa | Yes PC6 TIM8_CH1 SPI2_NSS
SDIO_DAT6 1252_ WS
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| | | -
12C4_SCL USART2_CTS
12S3_MCK TIM3_CH2
TIM8_CH2 SPI12_SCK
- 38 | 64 PC7 1/0 TTa Yes PC7 SDIO_DAT? 1252 CK
12C4_SDA USART2_RTS
TIM3_CH3
- | 39|65 PC8 0 | TTa | Yes PC8 82%8—5:130 SPI2_MISO
- USART2_TX
TIM3_CH4
SPI12_MOSI
12S2_SD
TIM8_CH4 USART2_RX
- | 40 | 66 PC9 I/0 | TTa | Yes PC9 SDIO_DAT1 COMP6_OUT
OPAMP3_INP
OPAMP4_INM
COMP4_INP
USART1_CK
29 | 41 | 67 PA8 1/0 FT Yes PA8 TIM1 CH1 -
MCO
USART1_TX
30 | 42 | 68 PA9 110 FT Yes PA9 TIM1_GH2 12C4_SCL
USART1_RX
31 | 43 | 69 PA10 1/0 FT Yes PA10 TIM1_CH3 12C4_SDA
USART1 CTS
CAN1_RX
32 | 44 | 70 PA11 1/0 FT Yes PA11 TIM1_CH4 COMP5_OUT
COMP1_OUT
USART1 RTS
CAN1_TX
33 45|71 PA12 1/0 FT Yes PA12 TIM1_ETR COMP6_OUT
COMP2_OUT
34 | 46 | 72 PA13 1/0 FT Yes |JTMS- SWDIO - PAL3
UART4 TX
- S 73 Not Connect
35 | 47 | 74 VSS 2 S - - VSS 2 - -
36 | 48 | 75 VDD _2 S - - VDD 2 - -
PA14
37 | 49 | 76 PAl4 1/0 FT Yes [JTCK- SWCLK] - UART4_RX
TIM2_CH1_ETR
PA15
38 | 50 | 77 PA15 1/0 FT Yes JTDI Slgé%—l\vl\?ss SPI1_NSS
- USART2_CTS
TIM8_CHIN
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LQFP48

BB

RO

1/0 &th®@

Fail-
safe®

XRF

il
(BALJE)

HIERE R TR

RN

HEX

PC10

TTa

Yes

PC10

UART4_TX
SDIO_DAT?2

USART3_TX
SPI3_SCK
12S3_CK
QSPI_NSS
COMP3_OUT

52

79

PC11

1/10

TTa

Yes

PC11

UART4_RX
SDIO_DAT3

USART3_RX
SPI3_MISO
QSPI_SCK

COMP4_0OUT

53

80

PC12

1/10

TTa

Yes

PC12

UART5_TX
SDIO_CK

USART3_CK
SPI3_MOSI
12S3_SD
QSPI_100
TIM8_CH2N

81

PDO

110

FT

Yes

PDO?

CANL_RX
UART4_TX
QSPI_IO1

82

PD1

1/10

FT

Yes

PD1™)

CANL_TX
UART4_RX
QSPI_102

54

83

PD2

1/10

TTa

Yes

PD2

TIM3_ETR
UART5_RX
SDIO_CMD

SPI3_NSS
12S3_WS
QSPI_IO3

TIM8_CH3N

84

PD3

110

FT

Yes

PD3

USART2_CTS

85

PD4

110

TTa

Yes

PD4

USART2_RTS

86

PD5

110

TTa

Yes

PD5

USART2_TX

87

PD6

110

TTa

Yes

PD6

USART2_RX

88

PD7

110

TTa

Yes

PD7

USART2_CK

39

55

89

PB3

110

FT

Yes

JTDO

SPI3_SCK
12S3_CK

PB3
TRACESWO
TIM2_CH2
SPI1_SCK
USART2_RTS
TIM8_BKIN

40

56

90

PB4

110

FT

Yes

NJTRST

SPI3_MISO

PB4
TIM3_CH1 SPI1_MISO
USART2_TX
TIM8_ETR

41

57

91

PB5

110

FT

Yes

PB5

12C1_SMBA
SPI3_MOSI
12S3_SD

TIM3_CH2 SPI1_MOSI
CAN2_RX
USART2_RX
TIML BKIN

42

58

92

PB6

110

TTa

Yes

PB6

12C1_SCL
TIM4_CH1

USART1_TX
CAN2_TX
COMP5_OUT
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BEREIR
ESp5 ] S &R R A ThRE®
g1 2|8 B B8 sare®
e8| K | o |xp| B Rk BEEY
(@4 (@4 o ~
| | | -
12C1_SDA USART1 RX
43 | 59 | 93 PB7 /10 | TTa | Yes PB7 TIMZ_ CH2 COMP6_OUT
44 | 60 | 94 BOOTO | - - BOOTO - -
TIM4_CH3 12C1_SCL
45 | 61 | 95 PBS8 /10 | TTa | Yes PB8 SDIO_DAT4 CAN1_RX
COMP1_OUT UART5_TX
TIM4_CH4 12C1_SDA
46 | 62 | 96 PB9 /10 | TTa | Yes PB9 SDIO_DAT5 CAN1 TX
COMP2_OUT UART5 RX
- - | 97 PEO 1/0 FT | Yes PEO TIM4_ETR -
- - | 98 PE1 1/0 FT | Yes PE1 - -
47 | 63 | 99 VSS 3 S - - VSS 3 / -
48 | 64 | 100 VDD _3 S - - VDD _3 - -
1. 1= #A, O= #H, S= #HJI, Hiz= FZH
2. FT: ##5V; TTa: A&33V, EHHEMLE: TC: 3.3V 10
3. HLLIEER S B
4. PC13, PCL4FPCL5 7/ Bl I H T, X A KN GEGER A FR AT T (BmAY o RIIEIX =1~ 5] BITE Ko it 51 ST 7 L
FIRAY: (ERdm BT R BETEAR2MHZ BT, RA IR0 51 ABOPF =15 el i 11 /I A B8 3mA.
5. XULLG] B O XK L TR T LT AR, XL G GRS ]85 0 (X T 7 s S L R s N T R
[T RGIRN) o FFUHTIEHXLAO [T A LS5 H, IS HNI2AA55 /7 24 F BT H 10 5 1 (X L FIBKP 2 77 A B M B T
6. A EHIYFEGESE B HAFIE B FY AN 5] B (AR AP G FE S UL T ), 105 8 15 2 AN32AA55 1 24 F A 2 A 255810 2
HARIR S E T
7. LQFPABIBAZL]FEH 5] b 715 6 72255 1 T B A i B HOSC_INAIOSC_OUT ZHEE MY, 31 11 B LU 18 B 41~ 51 [P DO APDL T 55,
2L/ #PDOFPDLAT, X515 IR GESTE RO Iy 55, (HX 100415, 117 PDOAPDL K /H H HIZIGE 51, [AIILRE B LA i 5
TTEBEIRE . FEIEN B IFSHENI2ALSXX M )1 24 T R L) EAIO 2 F A it it B2 7.
8. Fail-safes5 2554 G HIFIARS MNO_LIFAF T A ESTEETA R THEA L, Ml FEH IR LG —E IR, TR I
HA.
9. WM HJADCIEE Fy R, 3R A RAFE F40. TMSPS(12Bit) .
10.  X/HIADCIHE Ky P, 3 FFR FRAFE 54.TMSPS(12Bit) .

I 2 FEHHG T BIE R By 1 P HIADCL2_INX(X FEvd~9 214~15.2 i 1173550, ZEix 1™ 5] BT B AZADCL_INX Z¢ADC2_INX. #1/%7: ADC12_IN9
FENIX G B AT LU & 9ADCLING, ¢4 7] LU & 7ADC2_IN9 .

[AFE, P HG G BIE B bRy B HIADC123_INX, ZEnad 15/ B a LIZADCL_INXZ(ADC2_INXZ(ADC3_INX.

HHT T HPAO XS AT R H T EEFAITIM2_CHL_ETR , A3 i LU B % 2G5 4TIM2_CHLZ(TIM2_ETR. /a/#E, PALSXS A H s B H 1)
H9E5 FRTIM2_CH1_ETR, A& #7718 X .

FAETHIH [, A 2RO [k 5 I J )k 2240 T3.6V
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EIREK

4 HSHFE
4.1 JRFKA

BrRARREA U, BT R AT AV ss Ay ki o

411 BANMBAREE
BRARRE A U, BT R SRR AETA=25 T R AT IR, 2 o fie/IMENT R KAELE A 58080 2 0 B R E 114
B 25 I A SRR P v P S RTI oA
FERFAN RS T T MIEM P B VOB 23 5 VAl B B B T2 AR 2 S, A e R 2 bt AT
Mats AELRE VPSR b R/ NS AE B AR AN G5 . BT B E A I8 =5 bS04 O 241£3Y)
(CEIR

4.1.2 HEIBE
B A, TR M T Ta=25 THIVop=3.3V. X EEHEE AL, UHFH 2 I8 S
4.1.3 HLEIp2R

BRARFERIEN, KSR i AR P, AR TR R
414 HEBE
L1 B2 50N 10 Sk PR T 4-1ofs

4l 4-1 5 i e f

—X MCU

30pF

4.1.5 5| NEBEE
21146\ bR R 77 2 T 4-2eh
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1.8-3.6V

VBAT

Power Switch
~

Backup circuit

(32KHz Oscillator,RTC wakeup
circuit,Backup register

10
General 1/O port —@ Levell 1ogic
shift | circuit -
Core circuit
(CPU,digital
VDD circuit and
| memeory)
I
Vbp1/2/-+ Voltage :
+ regulator Il
nXx100nF I
I
1x4.7 uF E X
|
= Vss1/2/- lemmm——me—————————-
VbD
—
T Vbpa
. —@
|
|
Vker : Analog
— P W peripherals
— (ADCs
100F VREF + DACS
" OPAMPs
+1UF COMPs)
100nF +1UF VREF]
hd e
— Vssa -

v EEIA R4 7pF B S 2% 2 2 Vs
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4-4 FLPH AR T 5

| DD'VBAT

IDD

O Veart]

4.2 HIBRKBEE

INAEZHAT i3 A R <A o RBIUE PR (R 4-10 R 4-2)TP i rIME, ATRE S P EEs K A i
BiR o IXHLR R4S tH B ARZ BRI, HANERAE L %A T SR D REME BRI E IO R . SR TARAE R K
EAE T 2SI TS

% 4-1 HERE

il R B/ME BAME VA
Vpp- Vss A1 =B A3t L E (12 Vopa i Vop) @ -0.3 4.0
Vi TESV 2 2410 5| B _E frydan N\ L R @) Vss-0.3 55 \%
TEHE 5] _E % 5@ Vss-0.3 Vop + 0.3
| AVoox | AR BE L 5| 2 (A L R 22 - 50 o
| Vssy- Vss| N[ B b 5 | 2 ) ) B 2 - 50
Vesp(Hem) ESD# FL i L L (A AR AEEZY) % W54.3.117
1. FrERIHIE(Voo, Vooa)FIH(Vss, Vssa) 5! EIDAZIE & ER R AT U ETERI N At R4t .
2. VAN HREKE, BRSESE LR 4-2.
3. H45VEZS| NS5V, Voo NREKT2.25V.
% 4-2 HRERE
iR R BAMHEO By
lvop 2233 Voo/Vopa HLYR 28 Y HLI (FR 87 L 37 ) (W 6) 100
s 256 VssHI 20 24 HLIAL (O H L) OO 100
| FERR VORI 31 1L 6 8 H 12 A
© AL VORI 51 51 _E f% th o 3 12
NRST 5| Il FI7E N LR -5/0
lingping @ ~ N
HoAth 51 BHIFE N IR @ +/-5

1. Fﬁﬁm%ﬁ(vDD’

4-1.

SRIFREN B2 TG IR RE -

Vooa) FIHL(Vss, Vssa) 5| I 000G 4232 2 AMEE o W6 N Rt R4 b
2. HVi>Vooltt, H—/NIERNEANET: HVINVssi, H—NRETEANBET. nenySNEE R KE, BERFESER

ZHEH4.3.207
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BEREIR
4,  RAERKHERE, Vool KIFER N0.1Vop.

4.3 TAHE&MH
4.3.1 BHIEZRHF

* 4-3 BTN
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#s ZH %M B/ ME BAE HAr
freLk P AHBHT £ 3R - 0 144
frcLka N B APBLIN 44 % - 0 36 MHz
frcLkz N BB APB2I 4 % - 0 72
Vop FrifE TAE H R - 1.8 3.6 \%
VbpA FEAU 3 TAF H W15 VopWAH A 1.8 3.6 \%
Vear Hy A TR - 1.8 3.6 \Y;
Ta i e o IESEp o -40 105 °C
T SIS - -40 125 °C

1. FRBUEFAEE 0 E I8 Voo M Vopafit B, 7E FHURTIE 4R /ERAR, Voo MVopaz [Al 2 S VF A 300mV (12 4 .

4.3.2 b E AR B ) TAE G4

R 4-4 s BN TAR KA

e 2% w5 BNE | BAE | B
t Voo EFHE A LR HL I O U5 Voo 20 v
VD TR L8 P AV oo I B 510 80 !

4.3.3 PYHRE AL YR H R 1
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ERRAK
F 4-5 Wk E AR YRS f R R
fiine) 23 %44 B/ME HAUE RAE LA
PRS[2:0] = 000 (_L7Hi) 2.09 2.18 2.27 \Y
PRS[2:0] = 000 (T F£1Y) 2 2.08 2.16 \Y
PRS[2:0] = 001 (_LEJH#%) 2.19 2.28 2.37 \Y
PRS[2:0] = 001 (N F&31) 2.09 2.18 2.27 \Y;
PRS[2:0] = 010 (_EJ+#%) 2.28 2.38 2.48 \Y
PRS[2:0] = 010 ("~ F&31) 2.19 2.28 2.37 \Y
AR B R | PRS[2:0] = 011 (ETHI) 2.38 2.48 2.58 \Y
BT 3R PRS[2:0] = 011 (FF##Y) 2.28 2.38 2.48 \Y
(PWR_CTRL PRS[2:0] = 100 (_EF+i#) 2.47 2.58 2.69 \Y
MSB40) PRS[2:0] = 100 ( I F&¥%) 2.37 2.48 2.59 Y
PRS[2:0] = 101 (_L-F+#¥) 2.57 2.68 2.79 \%
PRS[2:0] = 101 ('~ F&3%) 2.47 2.58 2.69 \Y
PRS[2:0] = 110 (_L-F+#¥) 2.66 2.78 2.9 \Y%
PRS[2:0] = 110 (R &) 2.56 2.68 2.8 \Y
PRS[2:0] = 111 ( LT+ 2.76 2.88 3 \Y
Vouo PRS[2:0] = 111 ('F &%) 2.66 2.78 2.9 \Y
PRS[2:0] = 000 (_L-F+i) 1.7 1.78 1.85 \Y
PRS[2:0] = 000 (F F&#Y) 1.61 1.68 1.75 \%
PRS[2:0] = 001 (_L-F+#¥) 1.8 1.88 1.96 \Y
PRS[2:0] = 001 (" F&3f%) 1.7 1.78 1.85 \Y
PRS[2:0] = 010 (_L-F+#¥) 1.9 1.98 2.06 \
PRS[2:0] = 010 (T &) 1.8 1.88 1.96 \Y
TGRS G T R e | PRS[2:0] = 011 (ETH) 2 2.08 2.16 \Y
{4 H ST e % PRS[2:0] = 011 (K F&#Y) 1.9 1.98 2.06 \Y
(PWR_CTRLIYIMSB | PRS[2:0] = 100 (_ETHE) 3.15 3.28 3.41 \Y
1) PRS[2:0] = 100 ( FF4¥%) 3.05 3.18 3.31 v
PRS[2:0] = 101 (_LF+#Y) 3.24 3.38 3.52 \Y%
PRS[2:0] = 101 ('FF##Y) 3.15 3.28 3.41 \Y%
PRS[2:0] = 110 (_L-F+#¥) 3.34 3.48 3.62 \Y
PRS[2:0] = 110 (T F&¥%) 3.24 3.38 3.52 \i
PRS[2:0] = 111 (_-FHL) 3.44 3.58 3.72 \Y
PRS[2:0] = 111 (T &%) 3.34 3.48 3.62 \Y
Vobhyst? PVDiR - - 100 - mv
Veor VDD L HI/ AL - - 1.64/1.62 - v
Y]
TrstreEMPO®@ p=EDESEdiNN ] - - 0.8 4 ms
1. AR ERENE BT RIIE & N R BUE VeoreDR
2. HEIMRIE, ATEAFEFIHR.
434 NERISEHE
FRDG I SERKIER 435 M EFRERE FRIVooft i HUE R IR
* 4-6 NEMSRAEE
el ¥ L4 B/ME HRUE ZONEL Hpr
-40°C< < +85° . . .
Veenr | WESHAIE TR R N -
N 37
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ERRAK
1 ISR A Rt B2 v i 2 B R A5 2.

2. HWHRIE, AEAFE PR
435 fteEERRHE

AR Z M S HR R A Tahr, XESHRR RO TR R VOS] B 7. 7™ i
PRI E . ARSI VORI BN d R . T T AEA- s AL B DA AT AR 45

P FE IO R VBT, L 4-4.
ig;ﬁﬁ%%ﬁﬁﬁﬁﬁT%%ﬁ%ﬁM%@,%%E%ﬁ*%ﬁﬁ%ﬁ@,%%ﬁﬂmmmmwiﬁ@
~F X ZE R .

4.35.1 B KHERIEFE

P T T UM

BTN HEA THIABGR, JRERE— A RT
WA RS TR, BRI

W NAEAEAE S AT 1] I 1) R 8 B fac Lk PR AR (0~32MHzZ I 0545 A 1, 32~64MHzIN Ay 1/N254% FE 3,
64~96 MHz 2N 515 E I, 96~128MHzi N3N EAFE 1, 128~144MHzI A58 1) o

B AT A (s XS ELINTE 3 B R BRI S 2 B R B o
B CYFFEAMER: fecika = fiok/4s feoike = frok/2.
£ ATRIR 4-8FH A HISEL, ZKIER 4-3% H FIAEEIREE N AIVopfit i H & R A H .

VppEkVss(TG 11 %K) »

R AT BATRET I BOR R AE, B AL BACRS IR IN A g AT

f SO N
R 2% &M oLk o 105°C Bfr
— 144MHz 32
e | EREFTESMR [2Me i
lop BATRECT IR B 36MHz 11 A
JSLHL ST ERC) 144MHz 158
o . 72MHz 9.7
KUIFTA AN 36MHz 7

1. HZGETEEE, AELEFEPIER.
2. HMBEEN8MHz, Hifucik > 8MHzRY B FIPLL.

*® 4-8 BENRBIA T B HRIREAE, AAIYIZ 1T 7EFlashEBiRAM

HAIEO
Cin= 2H M frerk TAz=105°C Bpr
SN ERE), S 144MHz 27
bl 72MHz 155
| R AP 5 T Tk 36MHz 10 A
PP S IR 144MHz 9.4 m
ANERIT P @, S ToMHz 68
BT A5 .
36MHz 55

1. HZEEIHESEE, 477 d LLVopmaxFl Bl fuckmax i BE4M 5 A & 44 .
2. AMEEEN8MHz, Hifucik > 8MHzHY jE FIPLL.
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4.3.5.2 {RIhFEE A IR TEFE
MCU4LT R 51 %1

B A RVOS AL TR AR, JFIER R EES BT E—VopmiVss(L 11 2K)

B AR TR FRES, BRARR U .
R 49 (EHUMAFHUR AT B i RYAN B K R #E

www.nationstech.com

B
esl= P 3
s 28 A Ta=25°C Ta=105°C 1
T B TE AT R, AN i P S RCR
S— it A AR 5 2 A T R RS (A ML 300 4500
(RN 1)
N :H:\\
4 oTOPO) e I T IR R, R &P FIRC
IR o A T IR 35 2 A T S IR S (BB oL 150 3500
E1149)
I SNERRER4F TS, RTCiz4T, R-SRAMAR
lop [ OMRI2 (STOP) |y W pne oiats g, or 5 1 10 b - 10 300
R AR LA ok A
A P9 SRCHR 3 B8 A ST B 1 1M b T-FF A IR y 200
K
LIRS —_— — ——
(STANDBY) Fif TE&]%W’?BRC‘*E?%&%?%EM%%' AR 3.9 185
e T T PR A ‘
A P9 SRCHR 3 B A ST B 1 1Ak T 56 AR 37 155
A, EEIRS BARTC AT XMIRG '
S X (VBAT) s e s n
Ibp_veaT| BB R F 97 KR 7 28 FIRTCAL T I JF IR & 3 20
1. Ju%fE 276 Voo/Vear = 3.3V Rt /25,
2. WA H, A IR,
4.3.5.3 #AEIF IR IEFE
MCUALF NIR & A4 T
B A0S AL T AN, FEERER— AN ER S HP E—Vopak Vss(TE 13K) -
B T RAMNEERAL TR APIRAS,  BRARR A 15
W NAEAEAE S A 1] I TR 8 B fac Lk FR AR (0~32MHzZ N 0545 A 11, 32~64MHzZIN Ay 1/N254% FE 3,
64~96MHzIN 24545 JE 1], 96~128MHzIN 343545 5 3,  128~144MHzI 45545 Ji 1) o
B ORI AVt B RS TR 4-3,
B R T IRETT S (B : X NS EAINTE % B B AR 2R A2 BT B o 4T 8 AT : feoLka= frok/4,

frcLk2 = fhowk/2, fapceik = fecika/4 o

42180

R AR FR 2 7 Nations Technologies Inc.

Mok BRI R L X AL X R iR 109 S ERBEAKE
FHif: +86-755-86309900 f5Hl: +86-755-86169100

fE4t: info@nationstech.com M(%w: 518057



NQtion v:“ www.nationstech.com

BRI
F 4-10 BATHECT S B RV FE, B AL ERACHD AN N B Flash 1 i2 47
HWRIEW

# - el fucrc | BEREFTAS | XA | T
5 7O s |

144MHz 30.3 14.2
AN RIS 4 ®) 72MHz 17 8.1 mA

oo BATEECT 36MHz 9.3 5.3
BLRR. BT PTIRC GRS, B = 2 .

A NN % . .
AHBTI 85 LR AR AR 36MHz 58 39

1. AUERAETA=25°C. Vop = 3.3V LR EF.

2. BB AT I ADCESE NS 0. 8MA RS FE. TER IR, X H4 i R A 77 B ADC(% B ADC_CTRL2% 17
SEIRIONALL I A 239

3. HNEETERCN8MHZ, Hfrcik > 8MHzET i FIPLL .

R 411 BEIRA T A S0 7 B E

FEEO
% - s fuoc | REFTH | XApE | T
ki S0 shig | M
144MHz 25.3 8
A s 4 (3) 72MHz 13.9 5.3 mA
oo REEHR A XN it 36MHz 8 3.6
AP
Biraf SEAT T BT HIRC JR A (HS ), 17228;)""':: i;‘g g; A
TR : -
AHBF 7345 AR AR AT 2 36MHz 75 ” s

1. BAYERTETA=25°C. Voo = 3.3VHlRTEH.

2. B RADCEHE NS K10.8mAHLRLIH AL . FEN BT, XA i A A 72T /5 ADC(IX BADC_CTRL2% 47
ZHIFONLL) I A 2338 11

3. AN APA8MHZ, Hfucik > 8MHzI jE HIPLL.

4.3.6 SHERES BHIREFIE
S I MR R = A R RS P 7 e
TR RS HOR A — PRSI, FREGR R G R A R 4-300 %1

R 412 mEEANET I iR

5 SH %4 B/ME HRUE BAME Hpr
frise_ext FH P AR iR ) 4 8 32 MHz
ViseH OSC_IN#i A\ 5| i i HLT HLU R 0.8Vop - Vbp
VhseL OSC_INFi A\ 51 IS HF HL I i Vss - 0.3Vop v
tw(HsE) OSC_IN{= ERAK B[] V) 16

n
:f;:zg OSC_IN b7+ B iy [a)® - - 20 i
Cin(Hsg) OSC_INFAF LD - - 5 - pF
DuCymse) | dizslt - 45 - 55 %
IL OSC_IN#i A\ I FLIi Vss<VINSVDD - - + HA

R B SRR IR A R SH 0 - I
NRAG I RESECR A A MR S BHIEINAT, AR AR ST E R 43551
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ERRK
R 4-13 IR AN A

Ziae] i *M BAME | AU = IN Iz} By
fise ex P Oh it R ) 1 32.768 1000 KHz
Visen OSC32_INFir A 51 il FF F I 0.7Vop - Voo v
Visel OSC32_INHI A\ 5| BEMIE i - HL J - Vss - 300 mv
tw(Lse) OSC32_IN = BRI F i ) ) 450 s
trseyticse) OSC32_IN_b Tl F [ i (5] @) - - 50
DuCy(se) e - 30 - 70 %
I OSC32_INfii A\ FLif Vss<Vin<Vop 3 3 HH pA

L HBHRIE, A .

4-5 HMR I R AU

V
HSEH oo
Vst 10% /

trHse)— tinse) tw(rse) tw(Hse)

Thse

I
fuse_et | OSC_IN
external clock source -

4-6 HMERIH I BRI 1S S 5

Visen  9o% /
VLSEL 10% —_

trse)—™ > tiLse) >itw(LsE) twiLse)
Tise
f 0SC32_IN o
external clock source LSE_ext |
JLuuo L X

A5 — A B A B T RS 7 A R S B

e SR AR I Bk (HSE) FT LA FH — 1> 4~32MHZ ) il A0/ Wi B VIR #3 F) JR PR 1R 357 457 A o AR v ey Y 455 B 2
BT R PO A RSN C AR, B SR APPSR S IR o RN, TERAR AN G R A 20
ST R SRR 2 0 5B, DAl N HE R EORIR S AOAR E IR TR A7 R B AR AS I PR S B (iR . &t
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EREAK
o FEEEAR), W WAHRLAOA ) e (IX BLER 2 0 & AR IRl A2 B AT T8 5 U R eV AR )

# 4-14 HSE 4~32MHz 1R % a5 F5 1t 0@

www.nationstech.com

Giles 3 %14 B/ME | #BE | BRKE L
fosc N PRG A R - 4 8 32 MHz
Re St e - 160 kQ
i2 HSE LR B ;/ODPDF:%;J\‘C/, Vin=Vss 13 1.6 mA
Om PR 1Es JAE) 10 - mA/V
tsuHsE) Ja Bl ] Voo e 2 I 3 5 ms

1o IEIREHERE S B B A R RS IS R 45

2. H%HE

PR, AR I

3. tsumse)e E B E], S ANERIHE REHSETT 4RI &, B 215 2R 0E I8MHZIR %X BN H] o X AN MUE A AE — ARER S A0
PRas LIERASE], e Ae D dh A i A R T AR AR

4-7 { FH8MHz < 1) S 28 37

Resonator with
integrated capacitor

Cu___ 0SC_IN
| | M
: J. : 8MHz 2SR
='| Resonstor S
N | -
CL Rexr® OSC_OuT

Gain
control

ot

f

1 Rexr8UfE G B DUE
A58 P — A B W B i 2 7 A AR S e

IR A FR I B (LSE) AT LA —132.768KHZ Y dit 1A/ B e 1 IR s AL I IR 7 4 7 2B o AR TP T H A8 B 2
BT R P A A SR SN T AR, B SR SRS BRI A IR o RN, TERAR AN G R A 20
ST REMB SR ARV 2 0 51 B, DAy N HE O FORTR SN AR E IR TR . A7 R AR AS I PR S B (R .
o FREESE), I WARRLAOAE ) o (IX BB 2 0 & PR JIR 25l A B AT T8 ¥ U 10 JE U it A )

TERE: W TCuRIC 2, RN /i B HIBpF~15pF Z JE]H) 5571 H 27 TF PTG BR A e KB v R 75« 1

HCURIC L A HFZE . i (EHIE T 77 LICU AIC L ) TH 247 H1 T EHE BHIZHL

TIFHZCLH F il % : Cu=Cu xCul2/ (Cir+ Cr2) + Cstrays H H'Cotray 2 5/ T 1 25 FIPCB $ (P CB A F 1

H.

Flan: it 7 — AN A CL=6pF IR #S I H.Coray=2pF, NICL1=C\,=8pF.

* 4-15 LSEHR 43 F5 1 (fLse=32.768kHZz) ™

i ¥ s s/ ME WA wAE BAr
Re SR - - 5 - MQ
Om P37 2k 15 3 - 5 - HA/V
tsuLse)™® Ja Bl ] Voo e e 1 - 2 s

1 WAL, AL PN,

2. tsuuseZ /A BIISIE], R MBAHEBELSET RN, H 215 2F30E 1132.768KHzHIR 5 X B 8] o X AN EUE AL —MniE 1,5
RS IERATE], e RE DR R A I R A R T AR ALK
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EIREK

4-8 i 32.768kHz i 1 [t i

TR O @

MCU

Low-power
Control Amp

1
LT

ouT

1
LT

{0

Xtal

i}

1. HSHLSEMmFEAITEH .
2. NPRERAETARREN, SRR, A A ZEE .

4.3.7 WERETEPIRRRME
T LR R A P PR BRI R S e 4-3M0 2 5

www.nationstech.com

RN (HSRCHR G 58
R 4-16 HSHR &4 1ED@

/e e %AF B/ME | WEE | BKE Bfr
fusi A Vop=3.3V, Ta=25°C, Kiftfa 7.920) 8 8.08® MHz
DuCy s, | =k - 45 - 55 %

Vop =3.3V, Ta=0~70°C, i -1.3 - 2 %
—_ - _ ~ 0, NE|
ACChsi HS I % 42 (5.1 ;?ANV’“‘IO%C’m 2 . 2.2 %
Vop =3.3V, Ta=-40~105°C, iRiZ -3 - 3 %
tsuHsi) HSIHR % %% Ja B i 18] - 1 - 3 us
lop(Hst) HSIR & 45 DUk - - 40 100 pA
1.  Vop=3.3V, Ta=-40~105°C, F&3AEEEAITLHT.
2. HETHRIE, AR,
3. AEPURCUHEREE, REFEEBS . JEB RANR R ZE 7 £9+1.5%.
4. PRmMEBFEREE R, R AR, A4 R TR
IRE N B (LSHRCIR G %%
# 4-17 LSHR 2845 1E@
#e| 2 ey E‘fg‘ wmE | Bim | owe
25°C K&k, VDD =3.3V 38 40 42 KHz
L@ I - ~ —
Lsi A H AR >1/0D~[1)05%.CBV 3.6V, TA 30 18 60 KHz
tsusy @ | LSRR #% 5 Bl (8] - - 30 80 us
Ioosny @ | LSIHR & #s ThiE - - 0.2 - nA

1.  Vop=3.3V, Ta=-40~105°C, F&3EEEAIULHI.
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EIREK
2. HIHRIE, AEE PR,

4.3.8 MERThFER e RE 1) B[]

R A-18F1 H ML (]2 7E —NBMHZIFIHSI RCHE 7% 1 1 o B N 2245

I3 A EAR ST E -

B (EHLEA U PR RCHR &%

W REIRAR I IR N PR RS 2T o fat FH ) B e
JITA RIS T A2 A P A R BE A L L R R 53R 4-3I 2k AF DI A5 21

www.nationstech.com

o PR IS A5 P PRI B 24 i

R 4-18 fIRTAEAE S e i 1]

s S8 HAUE Bpr
hNU&EE;D M SLEEPM: it 480 ns
, @ MSTOPOM: R (1 a3 4 F iz T4 ) 20
WUSTOPO
M.STOPOMEFE (1 [ 25 K IHFERL ) 22
twustor2 M.STOP 2z i 40 HS
twusToey " MSTANDBY M fi 100
1. PSR [A] R0 & AN R AR 06 22 F P AR P U — R 4R 2
439 PLL4M:
£ 4195 H ST SR A L i R AF G 38 4-3M sk AF I E45 3.
® 4-19 PLLAFE
A N
ikl 2% BAME | BB BAED AL
; PLLA A IR £ @ 4 8.0 32 MHz
e Y N e 40 60 %
foLL out PLL{E 4500 HH I B 32 144 MHz
tLock PLL Ready 57517 5t I [A) - 150 us
Jitter Rms cycle-to-cycle jitter @144MHz - ) DS
Ipll Operating Current of PLL @144MHz VVCO frequency. - 850 pA

1 WZRaEIhEE, AEE .
2. i HEVERME A IEIRSREG AR SEPLLA NI B3 A A3 foLe_ourib T SO VFVEFE N
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EREIAK
4.3. 10 FLASHFR {28 4

£ 4-20 INFFAFAERsEETE

] S X AF B/AMEO | HEMEO | BKXEO | B
tprog 3247 f1) G RIS 1] Ta = -40~105°C . 112 295 us
- N 200
terase TQRKF) BB | Ta=-40~105°C . 2 e ms
tve B PRI [A] Ta = -40~105°C; - - 100 ms
AR, faock=144MHz, 3% ] ] 362
Y, Vopo=3.3V ' mA
ERER, fuck=144MHz, i i 6.5
Iop L e B YA Vpp=3.3V : mA
PERAR TS, faok=144MHz, ) ) 45
Vop=3.3V ’ mA
P HEEENL, Vop=3.3~3.6V - \ 0.035 iy
Vprog MFEHE - 1.8 3.0 3.6 \V/

1 W8 RIE, AR .
2. BEHUEONI0KHIHE AR
3. BEEIRHCNLI00K A7 fif 2 A

R 4-21 INAFATAE w377 o AN B s CRAF A PR

s e %M B/MEO AL
TA = -40~105<C; 10
Flash7¥ & ~256KB

ITA=-40~105C; Flash% & N512KB, HHH7256KB

Nenp Far(E: B5IRE) 772 ] 10 Fx
TA = -40~105<C; 100
Flash7i 5 4512KB, 15 256 KB [ 47 fifi 2% [a]

trer Bl ORAT IR Ta=85<TH 20 s

1 HZAIHEEE, AEEP PR,
2. JEIRVINR I R AE R AR B Y R AT
4.3.11 485%} B KR (B SBURE)
T =AAREEMRR(ESD, LU), {8 47 fIE 73, 6hes Bk 47 5 B I DLk & 6 i v AU D5 T )
PERE
B L (ESD)
B EELUTCERL (— A IE BTk 8% i ] B — R0 8 Je — A B i ik ) e n 21 B A B S PR BT 5, B NS08 A
ARE G I B ARG x (n+L) LG ). XIS 5 IESD22-A114/CLO1FRAE

% 4-22 ESD4uxHR KAH

%s 2H X XH | BAED | B4
Vesoowy | R HL R (AR Ta=+25°C, 3A 4000
FF&MIL-STD-883K Method 3015.9 v
Vesorcom | 0 HUHCER IR (5 H 15 4 A0 Ta=+25 T, c3 1000
&5 ESDA/JEDEC JS-002-2018

1 WMZREWESH, AEE .
B
AT IR LR, IO M T2 TR A R B
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B ONEEAEEIES I, BRALE AR BR A
B AN F AT E V05 RN IR .
XA MR IGAEIAIJESD78AKE Al FE BE M Bl AR 1A

F 4-23 HAEURE

www.nationstech.com

s 4 Etin

KA B/ME®

LU ROV eI EN Ta=+25 T, fF&JESD78A

I A +00mA, 1.5*VDbbmAX

1L fERRFE TN,

4.3.121/O%w M4
3B PN R
BRAEREMUN, FRIVHNSHORILIRE 4-300 I RAFE].

£ 4-24 /OB

B 1O 1 #R 2 3 2 CMOSHITTL..

i S XAF B/ME SRIE BRAE BLr
ViL B AR HLP LR TTL 3 1 Vss - 0.8
ViH N8 HCP LR i 2 # Vob Vv
ViL AR B P E CMOS 311 Vss - 0.35 Vop
Vi N i EL T L R 0.65 Vop - Vb
. ) ! Vpp=3.3V 200 - -
Vhys | EERHRRAER IR Voo=2.5V 200 - mv
D
Vpp=1.8V 0.1*Vpp®?@ -
I N Vo 2 v U, 1 - t hA
VDD=3.3v,Vin= Vss 75 - 220
Reu 95 R R @) Vobp =2.5V, Vin = Vss 95 - 310 kQ
Vop = 1.8V, Vin = Vss 135 - 500
VDD=3.3v,Vin= Vb 75 - 235
Rep G TR SR H® Vb = 2.5V,Vin = Vbb 85 - 315 kQ
Vop = 1.8V, Vin = Vb 120 - 495
Cio 1/O I I H s - - 5 - pF

Z/1>100mV,

WIERAEARRN 5| G S I B {8, U JRs e dt Pl e v T e KB
AR i AP Vet A — N AT TR R FIPMOS/NMOS SEEL .

. Veaps2 R IOE B I L .

I N

T ARl R 2T R HP IR B . BZR VTN, ARTEA ™ Al

T 1O I # R CMOSHITTLIF AR (AR AL E), e IEESE T 280K FICMOS L2 S TTLS 4L

® X/ TVIH:

-t R VDDA T[1.8V~3.08V]; f#i HCMOSHFFPEEHEETTL.
W VDD A T[3.08V~3.60V]; {# FH TTLARE(E 15 CMOS.

® X TVIL:

-G R VDDZ S T[1.8V~2.28V]; A HTTLAHEH A S CMOS.
W VDDZEA T[2.28V~3.60V]; {# FHHCMOSHHAEEM S TTL.

i IR A

GPIOGHE F 4 A/ 3 1) AT LAWK IS iyt 22 i +/-12mA IR . FEF P R A, VORI 48 B A6 AR IR SR B

WA RERE T 4. 271 45 Y B A0t o K AUE A -
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EREIAK
B A 1/ON M Voo F3RELR LR E AT, i EMCUYEVop F 3R e KIs AT LR, ASRE RIS 460t e K40 €
B voo (% 4-2),
B A 1O R I M Vss F it B B HLREAT, N EMCUZEVss i H FR e RIS AT HAL,  ASRERE I 4656 B
KANEE vss(R 4-2).
B R
B il, £ 4-26% H IS HUR 4 R SR A Vop i B R &% 4-30& M- ME53]. FTA 10
Ui AR A S CMOSAITTLAY .

% 4-25 105KBhAE f13%

- loHs loLs lon, loL, lon, loLs
WEHR *&IF VDD=3.3V VDD=3.3V VDD=2.5V VDD=2.5V VvDD=1.8V | VDD=1.8V A
2 105C -2 2 -1.5 15 -1.2 1.2
4 105 -4 4 -3 3 -2.5 2.5 mA
8 105<C -8 8 -7 7 -5 5
12 105C -12 12 -11 11 -75 7.5

£ 4-26 HHyH B EEE

i S5 E i ®/ME BAE LA
Vop=3.3V, IRF)ZEHM 2/4/8/12 Vss 0.55

Vor® Hr K AP Voo =25V, IXENEFL@ 2/4/8/12 Vss 0.45
Voo =1.8V, IRFNGFH@ 2/4/8/12 Vss 0.685 v
Vop =3.3V, IRANEEH® 2/4/8/12 2.46) Vb

Vor® B4 H v P Vop =2.5V, K55 2/4/8/12 1.84 Vop
Vop =1.8V, WXBNEEL™ 2/4/8/12 0.8*VbDp Vbbp

Lo AR IR o AR AR 4-2 02 I AN iR ATUE EL, [N Lo ¥ EA AN (BT A 1O BRI F il D) AN e R i vss o
O A H K PR Lo R 2 AR . 4-2rh 45 IR AE X B R BUE AL, RIS o P SR /O VA 42 11l ) A i Ivoo
HIZR AT, ATEA ™ Al

SpROKENEE S AR 4-25.

. PC13,PC14,PCISAYEILTEFE A 6

NG AR

iy N3 2 A O E B 0 I E ] 4-9F13% 4-2745 .

BRAEREI UL, R 4-275 S HOR A I SRR S AL R AF 538 4-3/ % AF A3 3

oos W
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BRI
F 427 N AR
g | Mee Y | me | sm bt BOME | ROk | A
CL=5pF,Vop=3.3V - 75
fmaxiojout | FAANED CL=5pF,Vpp=2.5V - 50 MHz
CL=5pF,Vbp=1.8V - 30
x CL=5pF,Vbp=3.3V - 3.66
0 2mA) tooyou | AT AERT CL=5pF,Vpp=2.5V - 472 ns
CL=5pF,Vop=1.8V - 7.12
CL=50fF,Vpp=2.97V,VpDD=0.81V
taoyin EINZERT | input characteristics at 1.8V and 2.5V - 2 ns
are derated
CL=10pF,Vpp=3.3V - 90
fmax(o)yout I KIHRO CL=10pF,Vpp=2.5V - 60 MHz
CL=10pF,Vpp=1.8V - 40
00/01 CL=10pF,Vop=3.3V - 35
1 (4mA) taoyout i H SR CL=10pF,Vpbp=2.5V - 45
CL=10pF,Vpp=1.8V - 6.74 ns
CL=50fF,Vpp=2.97V,Vppp=0.81V
taoyin HyNZERS | input characteristics at 1.8V and 2.5V - 2
are derated
CL=20pF,Vpp=3.3V - 100
fmax(IO)out E%j(}/rm$(2) CL:20pF,VDD:2.5V - 75 MHz
CL=20pF,Vop=1.8V - 50
10 CL=20pF,Vpp=3.3V - 3.42
1 (8mA) taojout i AR CL=20pF,Vbp=2.5V - 4,73
CL=20pF Vop=1.8V - 6.53 s
CL=50fF,Vpbp=2.97V,Vppp=0.81V
taoyin HyNZERS | input characteristics at 1.8V and 2.5V - 2
are derated
CL=30pF,Vop=3.3V - 120
fmax(lo)out %j{}bﬁ\$(2) CL:30pF,VDD:2.5V - 90 MHz
CL=30pF,Vpp=1.8V - 60
11 CL=30pF,Vpp=3.3V - 3.34
1 (12mA) tooyour | T HH RS Cu=3pF Vop=2.5V - 4.26
CL=3pF,Vpbp=1.8V - 6.34 ns
CL=50fF,Vbp=2.97V,Vppp=0.81V
t(o)in TN ZEIF input characteristics at 1.8V and 2.5V - 2
are derated

1. /O O HEKShEE /7R LUEII DS CFGYFIPMODEY[1:0]ft & . 2 N.N32A455% % Ffiit 1 75 J<GP 10 O it & 75 77 75 A T BH

2. BRI 4-95% X
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ERRAR
4-9 g N A SRR E X

90|% 10%
I I

EXTERNAL OUTPUT on

CL
| A 1:rglogout ) i A tf(IO)out ) : :
| R
Maximum frequency is achieved if (t+t)<=(2/3)T and if the duty cycle is (45-
55%) when loaded by CL specified in the table “I/O AC characteristics”
Kl 4-10fEHiER
DVDD v_.TD DVIDD
Signal Input »| Chip core » Output /O » Signal

l

N 50%
| t 9
Input /%DVDD npu 50% VDD

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

NRST 5| i A IR # HICMOS L E, "&iEH | —MABEWTITHI LRI, Reu(B W3R 4-24). BRIAER R,
R 4-289| M S B M AR IR LA i U AT AR 4-310 26 IR A5 5.

% 4-28 NRST 5| I

i S % s/ ME WA wAE BAhr
Vpp = 3.3V Vss - 0.8
® A . -
VILiNRST) NRST 4 ML L Vpop=18V Vss - 0.3*Vop v
o Vpp = 3.3V 2 - Vbbp
(1) A =) S L
ViH(RST) NRST i A\ iF HL ¥ L I Vop=18V 0.7* Vobp - Vb
e, . 1 Vpp =3.3V 200 - - mV
Vhys(NRST) NRST Jiti % 45 ik 2 35 HL R AR i Voo = 1.8V 01" Voo - - v
Reu 55 B S RO H® Vop=3.3V 30 50 70 kQ
Venrsn® NRST % N B ik - - - 100 ns
VNenRrsT)Y NRST #ir N AE S ik - 300 - - ns
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EIREK
1 i RIE, AEE PR,

2. LR HBERAB A B IE R H B A B — AN AT IPMOSSE L. X ANPMOS/NMOSH 5% 1) HEL AR /IN(Z) 7 10%)

4-11 EHINRST 5] B

VDD

External reset circuit®

. Internal reset
Filter

1 JEBAEA.
2. AP AZASIENRST 3| I B BESAE TR 4-28 51 A K ViLwrs AT, B IIMCUARETS 2 E fir .

4.3 14TIMSE I 224544
T e Nt A FE T B B L . BB . SRR . PWIME )R S, 5 84,3125

% 4-29 TIML/845# M

i il %M w&/ME BXE Bfr
- 1 - trimxcLK
tres(Tiv) SE IS 24873 F I [ frimxeLk= _
” 144MHz 6.95 ns
0 FrimxeLx/2 MHz
fexr CHIZECHAE I 25 FM I piofii frimxeLk= 0 72 MHz
144MHz
ResTim TE T 28> HER - - 16 (2
- 1 65536 trimxcLK
teouNTER MR T N EBIT PN, 1647 TR RS i e E 3 frimxcLk= 0.00695 455 us
144MHz
- - 65536Xx65536 trimxcLk
tMAX COUNT K ATREMITHEL FrimxeLi= _ 20.8 S
N 144MHz '
1. BHEHRIE, ASEAEFEFER,
# 4-30 TIM2/3/4/5451E®
e BH E s B/ME BXE Bhr
, N - 1 - trimxcLK
2 I\ s
tres(TIM) IEHT%%]}'#?HTIETJ friveLk= 72MHz 139 N ns
. - 0 frimxcLi/2 MHz
f ShEiD S A ek 47 32
EXT CHL1Z CHA) 5 B} 28 4 M B I Bhobii 4 e 72MHz 0 36 MH
Restim TER 2R R - - 16 bit
tcounrer | EEHET P HIRFERIN, 16/ AR b 1 : L 65036 | twcik
fT|ch|_K: 72MHz 0.0139 910 us
Y - - 65536 x 65536 tTIMxCLK
= P
tmax_count | R TATRERI AL o= 72MAz - 596 S

1 W8 RIE, AR PR,
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BRI
#* 4-31 IWDG g K/ MR AT E (LSI = 40 KHz)
IWDG_PREDIV.P B/ME® BAEO
T D[2:0] IWDG_RELV.REL[11:0]=0 IWDG_RELV.REL[11:0]=0xFFF AL
/4 000 0.1 409.6
/8 001 0.2 819.2
/16 010 0.4 1638.4
/132 011 0.8 3276.8
/64 100 16 6553.6 ms
/128 101 3.2 13107.2
/256 11x 6.4 26214.4
1 BHRE, AZEE R .
% 4-32 WWDGH R AR/ it # & A7 (8] (APB1 PCLK1 = 36MHz)
WWDG_CFG.TI B2/MEO BAEO o
ke MERB[1:0] WWDG_CGF.W[6:0]=0x3F WWDG_CFG.W[6:0]=0x7F A
Ji 00 0.113 7.28
2 01 0.227 14.56 -
3 10 0.455 29.12
14 11 0.910 58.25
1 BBOHE, AREA PR
4.3.1512CE: %k

BRAERE UL, % 4-33% I SHOR M IR ERIR L, feck AR Vop i LR T &R 4-31) 6 I &5 2.

N32A455xXL7 7= i I 1PCHz: O A7 A b EIPCIEAS B, (BB W N ERH: SDARISCLANZ“E IR I, 2
EONIFIRSHEE, 725 H ATV Z [ FIPMOSE # % 14, 1EASRFFAE .

IPCH RS T-38 4-33, kN 2 Zhae 5 I (SDAMISCL) ks Vel , 2 WL554.3.12°15

X 4-33 12CHE 1S

peay S% FRAERR O PUEEAOO PUE+HEAOO B
= B BX B BX B/ BKR Az
fscL 12C  OHiR 0.0 100 0 400 0 1000 KHz
thstay | FFUR SRR [A] 4.0 - 0.6 - 0.26 - s
twscly | SCL H BRIGH &) 47 1.3 - 0.5 us
twsciry | SCL I ol i 1) 4.0 0.6 - 0.26 s
tsusta) | EEEBIIT UG S LI U] 47 - 0.6 - 0.26 - s
thspa) | SDA BE LR FRRT A] 0 3.4 0 0.9 0 0.4 us
tsuspa)y | SDA @A) 250.0 100 - 50 ns
i‘(SDA’ SDA fil SCL |- FFif|A] 1000 20+0.1Cb | 300 - 120 ns
r(SCL)
ttf‘SDA) SDA 1 SCL T [} ] 300 20+0.1Cb | 300 - 120 ns
f(SCL)
tasto) | & IR AF BT ) 4.0 0.6 - 0.26 us
tw(sTo:ST %{t%ﬁﬁﬁﬁﬁ%ﬁ:ﬁgﬁ [a] (L 2k 47 13 ) 05 s
A) 7 IH)
Cb oIy ERE 400 400 - 100 pF
tuspa) | HEA RN [H] 3.45 0.9 - 0.45 s
tvack) | R RUN R 3.45 0.9 - 0.45 us

1 WS RE, AR .

2. RNERIBRERRI2CH R IR, fecki bR T2MHz. AIAFMRIER CI2CHI R RIER, feclki b K T4MHz,

3. PLESHEAF-40~105T

54780
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BEREIR
4-12 12C B AT P TE AN & Ha g @
VDD VDD
@) @
4.7KQ % .
4.7KQ 1009(3)
1
1°C Bus Wl SDA
W scL
@)
100Q"
Repeated Start
Start Condition f“d't'on
SDA
-/ Yo g e
) )< : > Start Condition
tf(;;i)’“ —>—<— lspa) <15y (spA) N \ \ \:/
tvsoi) thspa) P o itwsTAsTO)
tsTA)  twsekry < »—i— . e Stop Condition
sCL e - tuack)
L e .
S\ NS\
tw(scrL) e ti(sck)—- it— it tysci) % i
—1 /fg o~ 9 th clock
1% clock cycle
1. MW=L REFCMOSHT: 0.3Vopf0.7Vops
2. EdEPHBAAEBGR T 12CH: CEE .
3. ERPEAEE T bR S AR, ATUAARER R AT, (B EE.
4.3.16SPI/12S%: O 4%

PRAFS AU, & 4-345IHAISPIZHRR 4-365iHIPSBHRMEAPREERRL, frouod T Vool /R
Kk 43I R AE,

A e N 2 ThRg 51 II(SPINSS. SCLK. MOSI. MISO, 12SfJWS. CLK. SD)RIHIEVERS, S0

4.3.1275,
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BEREIR
& 4-34 SPITE;ED
2 % BKE
s 28 x4 B/ME (1050) B:<X 74
fscLk EX 5 - 36
0 2R
Wtesero SPI BT R NTER - %% MHzMHz
tyscLryliiscLx) SPIR 8 - F-FIRBEI (A | 3 H%F: C = 30pF - 6 ns
DuCy(SCK) SPIN NI B (525 H SPIAH 45 55 %
tsunss) NSSZE 37 i 1] A Atpcik - ns
thnss) @ NSSERERI [H] MAR 2tpcLk - ns
(1)
twscLi) i SCLK & FIIG ¥y At ] F trcLk - 2 trcLk + 2 ns
twscky®
tsu(MI )(1) w A N N I*ﬁfﬁ 35 -
@ By N\ g ST () NCER 3 - ns
oo™ WS i ER 3 -
@ B N\ PR R (] PCER 3 A ns
tas0)V®@ e B 7 el s () MAE, fecLk = 20MHz 0 3tpcLk ns
taisso) K5 28 E R ) M 2 10 ns
tvso)® F i A R0 (8] M ((EREIN IR 2 J5) - 12.5 ns
tvmoy™® B B A 0 [a) FRAEREIAATZ J5) - 6.5 ns
thso)® . . MAR(FEREILAT 2 J5) 5 -
)@ | Al (RAFI T R (R 2 R) 05 : ns
% 4-35 SPI2/34FPEW
"e 24 et BME gﬁjs‘o% pr
fscLk A 2 F - 18
e | SPITEIE [EES : 1w | M
tr(scLigtiscLi) SPIRS 8 b -0 F B (] ML : C=30pF - 8 ns
DuCy(SCK) SPINE B Bl 7 2 L SPIAE 45 55 %
tounss) @ NSS#: 37 i [H] MR AtpcLk - ns
thnss)® NSSTRFFHT [H] MAE 2tpcik - ns
)
bwscLie'™ SCLK & A 1 A [ ER trcLk - 2 trcLk + 2 ns
twscLky®
ta FHR b :
B A N FE S (] P12 7 - ns
tsu(SI)(l) U\ﬁ%fﬁ SPI3 5 -
tron® HRA gi:g 225 :
S N AR FRI (8] P12 é - ns
thesn@ A P13 > -
taso) @ K i U il ) MR, focLk = 20MHZ 0 3tecik -
taisso) D s A 1 R AR 2 10 ns
tuso® WHER(ERELEZR) e e
H3CH i A S (] P - 6'5 ns
tumo)® FA (R Z)E) P13 - é
triso)® WHR(ERELEZR)  fooe 4 :
B3 i B R BRI (8] P12 ns
thmo)™ FA (R Z)E) 13 1 -

HIZRE AR I, AL il
s /ME TR WS KRN T8], - SR KA AR R I AR5 280808 14 5 K 1)
i /IME AR IR KA I BN TR], i KA R AE e 20 B T v B A (R K (]
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BEREIR
Kl 4-13 SPIN P — MBLAAICPHA=0
CLKPHA=0
NSS input \ Y A
£ |
: tsunss) ¢ tesoLry o /7 L thnss) J:
€ f > | I >
|
CLKPOL=0 ! : twscLkH) | I : | |
I twscky | T
: h ! : :: :
| |
I taso) | It (SO) I thso) I Lais(so)
) | v(SO) , 1(SCLK)
: | | : ' ! ) I_H_'ff(scm) |
I
MISO output 4< | : MSB out >Q Bit6-1 out/” LSB out >—
tSU I I
(SI) : | ,
T
MOSI input //////////M I MSBin E>< Bit6~1i|// >< LSB in XZHHHHNHN
I
le thsi) >i
[}
Kl 4-14 SPIRF P — MBI AICPHA=1W
CLKPHA=1
NSS input \ /) /I
I tescLk) . /7 th |1
to I« > (NSS) |
: (NSS) I : “‘ > |
CLKPOL=0 | I l
| | twscLkh) I | :
I I fwscky I I I|
I N——————1| I | II :
|
CLKPOL=1 I \\________*(________}\________//___74L__}\________}{H@mx): 4
I taso) :: It oLt . thea: ! tiscLi is(SO)
- - - |
T 77
MISO output >< : : MSB out ><i Bit 6~1 out >< LSB out >—
tusy 1 thsy
—> > /
77
vostineut I wsein ) swexin™ X s X

1.

& 5 W E T CMOSHLF: 0.3Vop#10.7Vop.
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EREIAK
K 4-15 SPIRf P — FAEO

NSS input ///

te(scLy

CLKPHA=0 : '
CLKPOL=0 |
| |

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

|
CLKPHA=1
CLKPOL=0 :

|: !
CLKPHA=1 : trscrk)
CLKPOL=1 I tiscLi)

f. I W(SCLKH) | I

I |
> ! !‘ tusciko) , i

worp TN veen + X Zewein) X~ won X

MOSI output >< MSB out i >Q / éit6~1out :

!r>< LSB out ><

1. IMESEETFCMOSHT: 0.3Voofl0.7Vop.
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BEREIR
#* 4-36 12SHFED
. BXE
: %
e BH &t BME | SSD |
DuCy(SCK) | 12S WA A B 8 15 25 bk 12S P A 3 30 70 %
fmcLk 12S = i) AT % FAEA - 256Fs®
fork - LA (32bit) - 64*Fs® MHz
Uteeri ST B A (32bit) - 64*Fs®
trcL) 12SH B b T+ 0T B b (8] I Z: CL =50pF - 8
e e 1252 45 -
tyws) @ WSH i ] FEA 1253 G -
o " 1252 45 -
thows)® WS REEI [A] FHH 1253 05 -
o N 1252 55 -
tsu(WS) @ WS@LH#]@ y\*ﬁﬁ 12S3 7 _
thows)® WSLRIEI [H] A :ggg ;g :
twicLny® . \ . _ . 3125 -
n o CLK &1 AR o et ] TR, frok = 16MHz, H448kHz
W(CLKL) 345 -
tsuso_mr )@ ERURE :22; g :
e N = > : s
1 > o
tsusp_sry M # 1253 G -
thso_mr) D@ T :igé 12
CCE N = =2 _
thsp_sr) M@ M # 1253 1:5 -
tuso.sn®@ | el A 2 WREBOLEDIEZT | : o
taso sn® | HlR  RFF WRAEBEREDELR) | 22 j
tusown @@ | HCHE AR EREBMAANLE) | e : =
tsown® | B R T ERAEBEANLE) s o :

FHR TR/ B SR A VR AR, ANEEA = Rl
i FfecLk. B, MR frck=8MHz, NI TecLk=1/frcLk=125nSs.

B 4-16 12S YA R 7 B (R O®

CLKPOL=0

tecLiy

| | |
CLKPOL=1 W
| | |

|
tucikr) | bweky : . thows)
’ | | 11
WS input \ | |
P | I L //// I thsp_sm)
tsu(WS) H_H : | tv(SD_ST) , !4—>| )|
t | | -
SD transmit >< Last bit transmit® >< I MSB transmit >< //Bitntransmit >< Last bit
A transmit
tsu(lsofsml thsp_sR) \
—rle——
| | L -
SD receive >< Last bit receive® >< MSB receive >< /7 Bit n receive >< lr‘ea:;il\)/:
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1. W& &S%E FCMOSHF: 0.3Vopfl0.7Vop.
2. AT AT EBARNL R IE R . TR — A1 Z R XA SRR AL 1 R 2 0
Bl 4-17 128 B B (R A )@
5 tecLk) L trcLk) ek
), i
CLKPOL=0 ) !
| I | I I
| I | I I
: I : I I
I bws) : twcLkr) : twieLke) : : : thows)
: | I<—><—>I | I_|<_>
i | |
WS input \\\ | | : /9 : 4
I | 1ty(sp_mm) 77 | thiso_mm)
I | i ! , b !
SD transmit >< Last bit transmit® >< IMSB transmit >< //Bit n transmit >< Last bit
A transmit
, tsu(SDiMd) thso_MR)
I I a -
SD receive >< Last bit receive®® >< MSB receive >< / / Bit n receive >< Last_bn
receive
1. IR ARE TCMOSHF: 0.3Voo#0.7Vop.
2. BT RIBARALAIE AN . TR — AN Z AT XA S AR [ AR R
4.3.17QSPI4F it
# 4-37 QSPIZESDRAE T (kR
B % BAAE
w5 21 B/AME (105C) B
fex 5 3 %2 -
Lhioro QSPIH £ 36 MHz
tw(CKH) e pr t(ck)/2-2 tcky/2 ns
tw(cKL) SCKE It t(cky/2 tcky/2+2 ns
ts(n) A N\ B S (] 45 - ns
than) i N R R FR I (7] 4 B ns
tvou) i e 54 A Akt (] - 55 ns
thiouT) i H AR CRFR I (] -0.15 - ns
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BRI
4-18 QSPIESDRIE L T [ 5
It el L tew ;: L tw (ckr) J L tweko ;: L ‘CK)l
I ) f | N | Lo
| | | | | | |
/| I\ |
Clock I I I I I I <C
| I | tv (oum I Ith(OUT)l | | | | | ad
I I |H| | | | ] ]
/ X ! X N\ cc
Data output | Do I D1 D2 ), 5
\I | :
! ! Its(IN)I th vy I
| |
; / |
Data input \ DO o D1 D2 S—
I | 1
I |
I |
I |
% 4-38 QSPI{EDDRIE = F 451
) % BAE
5 2 B/ME (105T) LA
fex QSPIH i = - 36 MHz
1lck)
tw(CKH) . \ t(cKy/2-2 tcKy/2 ns
SCKE KR A
tw(ckL) R F] t(cK)/2 tcky/2+2 ns
tsiny;tsr(ny i N ST T 45 - ns
thiany;thr(iny i N\ FE DR FR (8] 4,5 - ns
tvicouT);twr(ouT) B s A R TR - 12 ns
thitouT); throuT) i H BCE DR FFI (8] 6 - ns
4-19 QSPI{EDDRA I K i
l‘:ﬁ’;: :1 tiek) #: :: tw (k) ::: tw ek >: L‘fﬁ‘al
I | | | | | | ro
| | : | | | |
/| [ | I\ |
Clock I I | I I I I S
| I | tor (our)l Ith, (©oum | | twr ouml tht ouT) | | |
I A = ( [ «—N | b
| | I
Data output Q Do: |X D1 |X D2 X D3 X D4 |j D5 \/ SS
I I T ! T T :
! | ! | st Ny | Tt (v | : : | terany :tm(w)|
| | |
Data input < DO X : D1 : X : D2 X D3 XT D4 : X D5 FS—
T ! T b — |
| I | Lo
[ [ | Lo |
I I I I o

4.3.18SD/SDIOZHL3E M 44tk
BRARRE R, 2 4-39%1 H (K S BRI B IR B | focLiod TR A Voo fit HL LR FF & 36 4-30 515 3.
B ot N 2 I ThRE 51 EI(D[7:0]. CMD. CK)R4FMEVESS, 2 0L554.3.127.
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ERRAK
Kl 4-20 SDIOT=; # B 3,
Wam e
:/?&k
tW(CKH ) SW(CKL )
CK /
ol ety
D,CMD
(H6 H)
tisu=™ tiH
D,CMD
()
Kl 4-21 SDER A
ck —
D,CMD
(i)
% 4-39 SDIMMCH; 51
o BAE
ines S5 & B/ME (105T) Hhr
fop AL R TR I B A % CL < 30pF 0 48 MHz
twiekyy | AR ], fep = 16 MHZ CL < 30pF 32
twiekny | I EH R A CL <30pF 30 ns
tr B B CL < 30pF - 6
tr IR e T BRI T CL < 30pF - 6
CMD. DH#IA(BHCK)
tISU ﬁﬁ)\@jﬁj‘ I‘Eﬂ CL< 30pF ns
b iy N RIS 1) CL < 30pF
EMMCRISDEEERCMD. D HI(ZHRCK)
tov i HH A 8 1] CL < 30pF - 6 oS
ton i ORI 1) CL < 30pF 0 -
FESDER MR CMD. DHiH (B CK)
tovp i A 2 ) CL < 30pF - 8 o
toHp i tH DR BRI 1R] CL < 30pF -1
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BERRA
4.3 195 2% R R 4% (CAN) £ O 44
B ot N 2 F ThRE S| II(CAN_TXAICAN_RX)IEFEVERS, 2 WH54.3.1275.
4.3.20 12 HEE e 33 (ADC) RS S 3

BRARRE A, R 440 HGE MR GR 4-30 KRR ETIR L . fucLk R ANV ppaftt i L I B 45 31
VERE: AR L I AT — K

%% 4-40 ADCH#

5 SH %14 B/ME HAUE NI f=<Tina
Vbba L H R - 1.8 - 3.6 Vv
VREF+ IE%%%EE‘E - 18 - VDDA V
fapc | ADCHF#HHR - - - 80 MHz
1.8V <Vpp<3.6V, 7
_¥J$[>)$[:1_2bit 2 0.01@ - 470 MHz
1.8V<Vpp<3.6V, 7
T R 10bit 7 0.0120) - 6.1 MHz
K0 | SeppER el
1.8V<Vop<3.6V, % @ a
7% 8bit 0.014 - 7.3 MHz
1.8V<Vpp<3.6V, 7
= ﬁ;%_Gbl ) 7 0.0175@ - 8.90 MHz
e O(VSSAﬁVREF_
Van | Bl ETER® - R i) ) VRer+ Y,
Ui,
- - 137.6 Q
I 3.6VHIE%
Rapc® | SRAFEFFCHLEH ,Eﬁ%{gﬁéﬁFW:
ESESUBEN i ) 147 o
SOVHIEKMT
Capc® | PHFBRAE IR HL 2% - - 5 - pE
SNDR | Singal noise distortion ration - - 65 - dBFS
Tcal &‘{& Hﬂ- ]‘ﬂ - 82 1/fADC
T2 | REEE M 43 #%:6/8/10/12bit 15 - 601.5 1/fapc
tora | LHLE A - 6 10 20 s
G S I i 8~614 CRHf Ts+ BIEIL
teony | A RYRE AFERT ) (40 45 SRAE I [E]) 6.5/8.5/10.5/12.5) 1/fanc

1. IXPUEIEIE S RFfaoc = 80 MHZ.
o HRHERIE, AR IR
I HIE A, Vrers 1] LATE N EERFIVopa,  Vrer- I LATE W HEREFIVssao
AR BRRanA I
Ts _R
fapc X Capc X In(2N+2) ~ TAP¢

B A R(AKY) TR S KHISMBREST, A3 3RZE T LI/NT1/4 LSB. HiPN=12(R7R 1262 73 %) .

2
3.
/)

Rain <

# 4-41 ADCKALRF AW

B/NRAERT B/ RFER
1PN SRR Rin (kQ) T fy S 24 BMA DR Rin (kQ) %) Fy 2 2B A
(ns) (ns)
0.06 37 0.05 53
PR IEE 12-bit 0.36 45 e TE 12-bit 0.35 73
0.86 79 0.85 103
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ERREA
BUNRFERS BUNRFERS
PN PR Rin (k@) | Al 3EME A PR Rin (k@) | [AIE)SANE
(ns) (ns)
4.86 300 4.85 345
9.86 576 9.85 651
19.86 1131 19.85 1257
49.86 2776 49.85 3051
99.86 5475 99.85 5982
0.06 25 0.05 46
0.36 39 0.35 61
0.86 64 0.85 88
P i 10-bit A% = g e i 10-bit — o7
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
PRI IE IE 8-bit 985 - 18 g i 8-bit 055 157
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 a1 0.85 56
P i 6-bit b = e i 6-bit 4% il
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. HEEHRE, REA PR,
ARG RAETA=25°C Vop=3.3VI 153,

% 4-42 ADCHETE — JRIRHIMRF 0O

5 2R AR A B g | s
ET LA frcLk = 72 MHz, +.3 45
EO g iR % faoc =72 MHz, sample rate=1.75M sps, Vopa = 3.3V, +H 2
ED W etk iR 72 Ta= .25.5 < 407 + LSB
EL | BUrsthing @iﬁf@gﬁcmﬁz}éﬁﬁ & 408 12

1. ADCI ELIUHRS B EUE R AR 20 A RS Ja I &

2. ADCHEFZS S FE NI R 2R 5 B S AT T bR Al ORI 51BN SRy B, RO IR 2 3 M B 5 — A
BN 51 B IEAEBEAT A RIS FE o R WUAE W] BE 7 28 S A N L AR AE RIS B, (ST 2 o)) 3890 — > 1
HOE .
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|:1LSBIDEAL =

4096

4095 —
4094 —

4093 —

Veee:  or VDDA peaminedty package]

4096

/ 1 1] 11

T

@ An example of an actual ADC
conversion curve

(2) Ideal conversion curve

®3) The actual conversion endpoint
line

Synthesis error: the maximum

deviation between the actual

conversion curve and the ideal

conversion line

ET

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

Eo

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

Ec

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

Ep

| | | |
4093 4094 4095 4096

VpbA

: Ll

\

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

EL

Kl 4-23 fliH ADC B it 74 52 18]

Rain &

VDD

Sample and hold ADC
converter

RADC(l)

12 bit

0

Cparas itic

AIN>'<J
L

T

converter

IL CADC(l)

i

1.

HRain~ RaocFICaocHIEE, &0

% 4-40.

7E: CparasiticR/~PCB (55 /& APCB A & i A0 9¢) 5 & 8L L1035 A8 2R (K2 TpF) - 8K I CparasiticBUE 5 P (R L e (ks

A R K TSI Manc
PCBBLH N

KV rer A2 5 5 VopatHli®, HIRAT R FEAIHZIRIE 4-2450K] 4-25:%4Hz:. BEIFAI10nFHE 2
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ERRAR
(FHIBTR), EAINZS AT REHLSEIEMCUIL J

K 4-24 {225 FL IR A8 2 (VRere K5 VoDaHTIE)

[ +
r I_:I \/REF
| See @
|
|
|
L I
1uF//10nF == [:I \oDA
1uF//10nF =
In [] V/ssa/VREF-
- See®

1. Vreer+MVrerfir N H H BLAE LOOBAI A 7= b

4-25 L H RS R 222 FELYE 50 4 1 (VRer+ 5 VopafH i)

:| VppA/VREF+

See®

[ 1

1uF//10nF == \/bDA

:| Vssa/VREF-

= See @

|_
[ 1

1. Veer+MIVrer SN H H DLAELOOBIK 7 o
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BrRARRE I, R 4-43MZHURMEMFT SR 4-3M0S ARG . fucuk A ANV opafit HL AL I B A5 31

%% 4-43 DACHH

ines B B/ME [BRUE RORE | B R
Vbba R L 2.4 - 3.6 \Y -
N Her R 1.0 11 1.2 \Y;
VReF+ ZH Wk 2.4 3.6 V' | Vrere b AUARZAE T Vopa
Vssa Hh 28 0 0 \V -
_ 7 M| & 2N fh 2%
Re S ERT T I ( $1 ML . o E)ﬂAC_OUT%ﬂVSSAzlﬂ BB/ R
CL B LA 50 pF | 7EDAC_OUT 3| ik [fydm K i 2%
DAC_OUT] 0115 0.2 v
. 4 FI{IDA THIJE :
o | BHEITTHIIDAC_OUTHK 8 T K IIDACH: H1 5 2
. Ve 4Vrer=8.6V MNF 12 Rrf Kl
LA FT AT HIDAC_OUTHL & 202 OXOE0~0XF1C,
DAC_OUT v | GVeer=24V MBI 12 GBS
LIS Ve 0x155~0XEAB
P e I FIDAC_OUTHL & - °
5LSB
Iy | TERIEHR(FHLBLR)DAC ELiIHE 125 | 800, [ A H{EOXE00
(Vopp+VDpA+VRers) 500 700 T E, ZVrer+=3.6VE i N K{E
TEWT A ICDAC E IR #E 5 250
| (Voop+Vopa+VRer+) nA | T
°°%  /EW i BDAC BV T FE o
(Vooa+Vgers) 5 200
405 LSB | DACHRE & N104L (44 EB1=B0=0)
DNL AELR M 2 (AN ARG 18] B 22)
) LSB | DACHZE H12fi
BB B (T AE IR P & M EUE 5
INL g)ﬁ%0$u'fﬁﬁ%4095 2 [R] B 32 2% 8] 1) 4 6 LSB DACH & 121 (
s | R TOXB00N B B0 Kl 5 5 mV_| DACHEH /y12fi
A BUE Vrerd2 2 18] IR Z) H7 LSB | Vrer+=3.6VIF DACHE F12f
W25 S | WSR2 +0.5 % | DACHZE N12f7
BB W) (4 VE 10675 ANACHS M
tserrine | AMEFEZENEAN, DAC_OUTIAH s | 7 | s | goesiy
HAEH LSB) =
i 28 NARKS A NAF AL BT (A BE AR 2
HOPOER | j+1LSB), 135|IEHIDAC_OUTHIR A 1 | MS/s | Croap < 50pF
i RLoap > 5kQ
NN - \ CLoap < 50pF, RrLoap > 5kQ
twakeup }gﬁg)é PRI POVIBALEL 6.5 10 ps | BB F /NIRRT RERUE 2
Ji]
PSRR+ ﬁ;j‘fﬂfﬁﬂ FECAIXT T Voo33A) (5 ELfL -67 -40 dB | #HARLoads CrLoap < 50pF
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4.3.22BE PR (OPAMP) 1S 23

FrRARRE I, R 4-44MZHURMEFT SR 4-3M0AF RIS . fucuk A ANV opafit i AL I B A5 3

#* 4-44 OPAMPHFE

www.nationstech.com

#E 2% Ft BME | s gﬁf.f%ﬁ) Bfr
VoA EEUE NN - 1.8 - 3.6 \%
CMIR FLA B B A\ S - 0 - VbpA Y]

VIoFrseT N SR - -3.5 +/-1 35 mV

AVIOFFSET B ON 2R H S I IR - - 10 - uV/<T
ILoAD IRZ) R - - 0.5 - mA
NN e No load, ) )
Ioba BHEBOKAS HIRTHFE quiescent mode 1.5 mA
1R R3 Tsctan  B )
TS_OPAMP_VOUT s - 400 - - ns
- - ADCRAF B[]

CMMR LA L - - 84 - dB
PSRR YR L - - 100 - dB
GBW I 26 T D - - 4 - MHz

SR A R - 15 - Vlus
RLOAD /NP - 4 - - KQ
CLOAD BRHPLE - - - 50 pF

CLOAD < 50 pf,
NN RLOAD >4 kQ,
TsTARTUP JA B ERSLIN (8] Follower 7 3 - ps
configuration
: s 2 1 34 00 Input signal
s L g0 2% - - 9
PGA Gain error T YR FEE 25 1R 2 amplitude> 100mV 25 %
PGA Gain = 2,
Cload = 50pF, - 2 -
Rload =4 KQ
PGA Gain =4,
PGA bandwidth for | G100~ 2o ] ! -
PGA BW different non - MHz
inverting gain PGA Gain = 16,
99 Cload = 50pF, ; 0.25 ;
Rload = 6 KQ
PGA Gain = 32,
Cload = 50pF, - 0.125 -
Rload =7 KQ
@ 1KHz, Output ) 111 )
e e loaded with 4 KQ
M 7 25

en P i e @ 10KHz, Output _ e ] nV/v/Hz

loaded with 4 KQ )
1. HEURIE, AFEAFEFINER,
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BRI
4.3.23 L5 (COMP) BB S 248

FrRARRE I, R 4-45IIZHURMEMFT SR 4-3M0SRAF RIS . fucuk A ANV opafit HL AL I B A5 3

* 4-45 COMP4{

B | BE | BAH -
e S 230 | | o) | P
VbpA RO L HL - 18 - 3.6 »
ViN i N HL R Y - 0 - Vopa
TSTART ECBLER IR B S I TH) - - 10 - ps
Propagation delay for
to 200 mV step with 100 - - 70 - ns
mV overdrive
Vorrser | HREGEHIMAN IR Z Full common mode range - +0 - mv
No hysteresis - 0 -
- Low hysteresis - 20 -
Vhys e I Mediumyhysteresis - 30 - mv
High hysteresis - 40 -
Static - 50 -
looa | LLER I E Filgn speed | Wih S0KHZ 4100 | ] hA
square signal

1 WBeHRIE, AR .

4.3 2475, A& R3S (TS) et
FRAESF UL, £ 4-461SHREHATER -3 IR EIRE . facukd IR I Vopafit B BRI & 15 2
R 4-46 B ARSI

x o

R4 s¥ BAML | AmE fol | e
T® VsenseAH X T3 B R 2k 1 FE - + +4 <

Avg_Slope® | “TF¥Rl%E - 4.1 - mv/e
Va® TE30CH] [ HL & - 1.32 - \Y
tstarT® TN [A) - 10 - m
Tsemp®® | MELHUREER, ADCRAEH (] 8.3 - - us

1 WEZREERIE, AEE .
2. HBCHRIE, AEAEF IR
3. ISEACRAEENS )R] DLk SR Pl i 2 IR PR OE
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EIREK

5 HIER~T
5.1 LQFP48

6] 5-1 LQFP483 % U~}

b A2 COMMON DIMENSIONS
' - A3 P (UNITS OF MEASURE=MILLIMETER)
f UL D ok
‘ H H H H H H H H H H H H : SYMBOL | MIN NOM MAX
— T A — — 1.60
. b Al 0.05 - 0.15
o ("\\ i _rf_“-l — ]:] AZ 1.35 1.40 1.45
o S ! b/ | n A3 0.59 0.64 0.69
CI— | BTM E-MARK " EJ b 0.18 - 0.27
| 2—e1.00£0.70 002010 DEPTH 1 o | ]:3 b1 017 0.20 0.23
o —m N = -
1 c 0.13 - 0.18
o — I | [ n N P G - =
S| 0P FWARK 2oetooLoi0 s | L T Gl 0117 0.127 1 0.157
0.10+0.10 DEPTH I, D 8.80 9.00 9.20
T D1 £.90 7.00 7.10
— E 880 | 9.00 | 920
= E1 .90 7.00 7.10
s U B 0.40 0.50 0.50
g —L [ L8 H 8.14 8.17 8.20
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