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N32A455xxL 8 BHEF M

N32A455xxL8 &FHKH 32 bit ARM Cortex-MAFR%, BELIETH72MHz, ZRF SBHEADSPIE4,
£ R £14512KB Flash,144KB SRAM,  4x12bit 4.2Msps ADC, 4xOPAMP, 7xCOMP, 2x1Msps 12bit
DAC, #RZHUS)ART. 12C. SPI. QSPI. CANEfE#:, IxSDIOEEM, W E B 5| %

REERrE

® Ni%CPU
— 324 ARM Cortex-M4 PJ#%+ FPU, B J R (e fRiE4E 4, SCFF DSP 484 Hil MPU
— NE 8KB 484 Cache 247, 3(HF Flash I s ATHE T 0 &54F
— B EEH 72MHz, 90DMIPS
® I AEIHRS
— & 512KByte /1A Flash, SCRAINE g 2 M7 KB B RBER RS, SCRHEM: ECC K4, 10
JIREES URH, 10 SFEHAR AR
— 144KByte 4 SRAM ({7 16KByte Retention RAM) , Retention RAM Sz 71 1F 45 (AL 56
o i
— HSE: 4MHz~32MHz #1873 Sk
— LSE: 32.768KHz #h B is & 4
— HSI: N#kmi#E RC OSC 8MHz
— LSI: H#ERKiE RC OSC 40KHz
— WEEEPLL
—  SCFF L ERETEMETH, RTECE N RGRTEN. HSE. HSIBY PLL 5 43 Atk
o Hfr
—  SCFE B HUBE AN SIS AL
—  SCHRERTGRFR B B RS I K 5 AT
— XFERTIMEL
o H{FHE
— 7/ LIN/U(S)ART #:0, fEiE#ik 4.5 Mbps, H:i 3> USART #:10 (3Z#F 1x1S07816,
IXIrDA, SmartCard) , 44~ UART #z1
— 3ASPI M, ML 36 MHz, H 2 N3CHF 12S
— 1/ QSPI#£M, #HEEik 144 Mbps
— AN IC N, EEEE 1 MHz, FEMEEAES, MU T SR bk 5
— 2/~ CAN2.0A/B B0
— 1/~ SDIO # 1, 3Z#F SD/IMMC 4=
o mMERERIRIE
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- 4/\12bit4.2Msps = ADC, AIficE A 12/10/8/6bit #5X, 6bit B T RFEREIA OMsps, £ ik 38
AR A A NG, SCRFZE R
— ANPBIPUSEBORE, WERK 32 5 R g f R
—  ZI8 T AEDERLLEES, B 64 T LR
— 2/ 12bit DAC, KFEZ 1Msps
— SRR NN S R
— BRI O SRR 1.8~3.6V AT HUE T4
B R SCHE 80 AN SRR FHINAERT GPIOs, KiB4> GPIO SZF 5V ifif .
2 i DMA #5518, RSPl a8 SRR 8 @i, miE L &2 B (kAT & m
RTC SERFE B, SCHRFEETETT, WEhErr, Jo e, SCRF A f
SE I T H g
— 2 /> 16bit mYUCER TFEES, SRR, it thEL. PWM s DL OE 2 dmis i N ThRE, A
E RS RE 13.9ns. BEASERBE 4 MSLIEE, Hb 3 ANEIE SRR 6 B H AN PWM Hi
— 4 16bit i E RS, BANER BT 4 ARSTEE, SRR N4 RPWM
— 2/ 16bit Hfit N T K aE
— 1x 24bit SysTick
— 1x 7hit & IAE1H(WWDG)
—  1x 12bit SO F [ T4 ( IWDG)
o TN
— 7% SWDNTAG #E£L % 1
— % UART Bootloader
o AN
— N E B EERE I 5]
— X ¥F DES/3DES. AES. SHA1/SHA224/SHA256. SM1. SM3. SM4. SM7. MD5 &%
—  Flash 77 s
— ZHAPSXEE (MMU)
— TRNG HEBENHCK A4
— CRC16/32 iz5%
— XFRERYP (WRP) , ZFLfiy (RDP) 4% (LO/L1/L2)
—  XFFRAEED), BIFNE TR, e
—  SCHREEPRR RN, B
® 96 {7 UID K 128 {7 UCID
® TEHKMF
— LAEHEVEHE: 1.8V~3.6V
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— TARIREVEHE: -40C~125TC

— @it AEC-Q100-G2 AilE

— ESD: #KV (HBM %)) | #IKV (CDM %)
o Ik

— LQFP48(7mm x 7mm)

— LQFP64(10mm x 10mm)

— LQFP100(14mm x 14mm)

o (IS

#7 5

N32A455xxL8 N32A455CEL8,N32A455REL8, N32A455VELS8
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2/M1Msps 126DAC. 4B P HUS FBORE . mEZ T ER LR, FIR et 2 fgmEs 0, f
FE7TMU(S)ART. 44N12C. 34SPIL 24M2S. 14QSPI. 241NCAN 2.0B. 1/NSDIOHE 41, N B 25 h 548
PEINIR S, SR 2 M E R R 1 % SRR N

N32A455xxL8 & 517 it il 2 g TAE T-40 TR+125 TR VG, fH ) E1.8VAE3.6V, 22 FhThFemist
BER PR SR, FFEIRThFERIHER . 1% R 517 3 E 45 NABJEI 22 100 I 3Fh A [ e 20, AR ASF Y
BN, B RSN E AR A

KEEFEF IR E, 154 IN32A45EXXL8 R VNG 2 1E & TR B TR IS MR8 (T H]; REE
PH 0] sl 190 iRt - FAT 2 (AFS; ZBTEED | SiEf 2425 (HVAC;

BrEeREPTC; BMAHZFPTC: BHZESCR) « EFHHNEHIAE (BTI/KE: BTFHRME: mHERET
F A (TPMS; #elioom; MRl BIFEEE: CERIBEMCU; EDR) ZFiR A7 5.

1-1%5 Y TR 517 dhHIHE R .
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RC 0SC OWer
Management
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Sensor I\ J 8KB

PLL
" /
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AHB Bus Matix (72MHz)
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y Cryptographic o 4:15(13“
Algorithm 38-ch
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Engine

I T 11

2x1.2bit OPAMP COMP
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A N32A455CELS8 N32A455RELS N32A455VELS

Flash% & (KB) 512
SRAM%Z &= (KB) 144
CPU#liR ARM Cortex-M4 @72MHz,90DMIPS
TAEER 1.8~3.6V/-40~125°C

BNt 4
SE I 2% S 2

HeA 2

SPI 3

12S 2

QSPI Only Single Wire
B 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 P DES/3DES. AES. SHA1/SHA224/SHA256. SM1. SM3. SM4. SM7. MDS5.

CRC16/CRC32. TRNG

AR BEERY (RDP/WRP) | fR#EINE . 43 XARS . 22 )H3)
ESES LQFP48 | LQFP64 LQFP100

1. SPI2FISPI3$% 1 fEf% R y% Hh7E SP I A28 3 Aiidst =[] ) 4t .
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EIREK

2 IheefEifr
2.1 RHEBAHR

N32A455xxL8 ZH4E Y, T S — LR A RARM Cortex™-MAFALFE %%, 7F Cortex™-M3 P A% [ 3Ll Fogfl T
IEERE S, N TR RIS AT T (FPU) . DSPRIFEATIFE RS, $241.25DMIPS/MHz L S 8 o
] i) L 2S5 AL EERE /) 5 Cortex-M R F AL BE 2SR THAE, (AR 2 T B0 M4l 4, F DA 2 FR B
BEHIFAME S ERE AR H 9 TR N 7.

ARM Cortex™-M4F 327 4% fij 5 & S AL FE 2% B T 7 ARS8, 185 K FH 81 A 164 28 14 A A7t 2% 2 ] Y
A RIEARMAN ¥ I = PEBE .

7E: Cortex™-MA4F[i] T 3 28 Cortex-M34X 5 .

2.2 fFriEes

N32A455xxL8 & FI| e A AL E R AU I AF (Flash) {7 iIRANSRAM, T 2-14f7 & &

7180

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



Nation
IR

Ny

B 2-1 FFfifids i ]

www.nationstech.com

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 MARNFIFHESR

Fr BB 12K T IR A SUINAE (FLASH) |, HI /AR e A8l UL K/ 2Kbyte,  SCHF TUBR
T BT, TR

SCREAFEINE RS, S NEBSINE . S Ashis (BRERERFHATERE .

TP RGEH, BTN X, REF S Z AR T REE TR
2.2.2 RAASRAM

F N E RS2k 144K T N BSRAM, SRAMFIR-SRAM, HHR-SRAMKRetention SRAM, K/NH16KF
Y1, ESTOP2. STANDBY/{KII#FEMRI T Al AR ECE (7 v AL B R FFEAMR FF) o
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BRI
2.2.3 BEKRERFErIEHIZNVIC)

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

EAHA TINVICHE IS IA B AL 1 v o J37 4k 22
o RN I bk B RN A
A TINVICE: O
FOVF T I S b 2
A0 B 38 (R e AR S 2 v
SCRE R T R R D) e
H Sh A7 A B AR
> PCREIN BEKE, ToREASME ST
AL DL g5/ (1 o T A AR S R VR 1) P IR B T R

2.3 SHER A B/ SRR AR (EXTI)

AN WA ) S S 20V R 2%, R TR AR TR MRS R . BEAN R T 2R AR AT DU ST M T )
RFE (TR B s sUA AT, FRRete g R il A — MR AR LR T R WE R EIRES .
EXTIR] DUAS I 21 ik i 55 B /N T A SR APB2 [ 8 8 B .- 22 188013 A 1/0 I B2 21 164 F M H 28

2.4 B8RS

PR Z R Bh AL P EE, WRE NI EERCIRZ #5HSI (8MHZ) , I EMREER#HLS] (40KHZ) , #hEE
R EFHSE (AMHz~32MHz) , AMEBEER 8 (32.768KHz) , PLL.

LIS P ERHS I B BN B EONCPUIRN B, i s HI P AT LA FR A A R R T BEIHSER B s 44 1]
FSNEBI R RO, e HRE S, RGO B ST BIHSY, A IRAERE 1, B0 T DA AR L T
[FIAE, £ 7 L) R IO PLLIN B2 4 ) Hh B 28 (U 22— A TR A P B0 S o3I 2 SR A ) o

A T B AHBRSIR . = APB(APB2) ML EAPB(APBL) X 18, . AHBIK) i m i f2 72MHz,
APB2[1] i (R AR ET2MHz,  APBLIF B i AR N36MHz. S5 K] 2-21 I B pHHE

YV V V V V VY
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2-2 BB
FLASH_CLK
Clock Tree HSE TRNG 1M o Flash programming
L d: Prescaler ———————» TRNG_CLK 1M
egend: ) HSI 1214]-++132
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_CLK 1M
LSI = Low-speed internal clock signal HSI
p g ADCIMSEL 11/2/-+-132
RNGC prescaler
RNGC_CLK
1112/3/4/--+132 -
12S3CLK
1252CLK
ADCPLL ADC1/2_PLLCLK
prescaler
11/2/---1256 ADC1/2_HCLK ADC1/2_CLK
ADC HCLK
— prescaler ADCPLLPRES[4]
1112/--+132
FCLK
HSIRC
SCLKSW
8MHz HCLK CPU
PLLMULFCT | HSI = AHB BUS
/8 SysTick
0SC_OUT [-isE osC , : sYscLk | | o r’:;;er HCLK = y
OSC_IN 4~32MHz x17..x32 |PLLCLK | 72MHz | |;1/0/..i510 SAC_CLK  SDIO_CLK
MAX
HSE CRC_CLK DMAL/2_CLK
PLLSRC APBL 36MHz MAX PCLK1to
PLLHSEPRES | Prescaler APB1 peripheral
CLKSSEN 11/2/4/8/16 peripherals
HSE
0SC32_0uT /128 TIM 2/3/4/5/6/7
- LSE OSC RTC CLK If(APB1 Prescaler = 1) x1 ——— TIM2/3/4/5/6/7_CLK
0SC32_IN 32.768KHz| LSE - else x2
APB2
RTCSEL Prescaler 72MHz MAX PCLK2 to
LSIRC LSI APB?2 peripherals
40KHz IWDG_CLK 1112141816 perip
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

2.5 B3R

FER BN, 38 BOOTO/ G| AT LAE £ = 5 S LG i) — .

B NFEFNGFAMER (FLASH Memory) 5 )

B RGAEER (System Memory) JE 3]

B ANBSRAMEZ)

JA BN FE T (Bootloaden) /7 /i T R Fiff fias . 7T LLEITUSART1E: LX) NAZ 3 T G

2.6 BLEFTR

B Vpp=1.8~3.6V: Vool HAIOG]HIFIPY S E a3

B Vssa, Vopa=1.8~3.6V: HADC. DAC. OPAMP. COMPFAEILER 4 H2 bt e o VopaflVssah 2 43 5
EHE RV Vsso

B Vear=1.8~3.6V: 4K Vopht, ARTC. #Mii32kHZIRE #5545 A7 S ik /.
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EREIK
ST R AN E B, B A3t TR,
2.7 B

WIS 1 BB A7 (POR) A U (7 (PDR) L, IXEE 70 FHES UG 2R AL T ARG, PRIE ARG S
1.8V TAE: 4 Voof& T B0E K RE (Veorpor) I, BAHT T RALRZS, TIA AL MR AL HL R

2.8 T g A AR

FAFNEEER T LR A (POR) M L S A7 (PDR) FE K, IXER 7 FRER UG 240 T TAEIRES, PRIE RS/
H1.8VE TAE; Vool T-1& € M IRE (Veorror) ), B AT HADIRES, AT MBS A B . d34+
A — e i E 2R (PVD), & ALV oo/Vopafit L IF 5 B{EVevo lLE, 24 Voof& T 805 T BB Vevoltt
K= rp b, Wb ERRR T T LR S R . PVDIJRE TR ElE T E o R T VeoreorfIVevp FES 5
* 4-5.

2.9 HEIAES

WERE =AM FHEAMR). (RIHFEAE R (LPR) A WA=t
B ERA(MR) AT IEH IS/
B IR (LPR)H T CPUIHSTOPH: 3,

B WU TCPURISTOP2. STANDBY . & 23 0% A S BELIRAS, WAZ SR AL D)W, &
T FHFORS (T 2R A SRAM BT N 24 £ 2R)

B IRAHE R AL R IR A T TARIRES, AEARHURE R 9GP A - v Ly IR s

2. 10K IhFEAE S

N32A455xxL8 5 41| 7™ fits 34 AR DI FE AL

B SLEEPHR

FESLEEPHL T, RACPUIEIL, P s AL T TARIRES H vT 78 & A v Wi/ A B e I CPU
B STOPORZ

STOPO#L 3 T-Cortex -MAFE B HEAREL N, 7E{RHSRAMFI ZF 78 N AN TR IEM T, STOPORL AT LIk
PRI BEVEFE . ZESTOPOREZN N, - H VRIS 8P 1L, PLL. HSIFRCHR % #s FIHSE fh ik 4% 1% 284 5%
M, FE MR DAL B i el K oA =

M. A PLE R — AN B R EXTIRAE S0 s dil 25 MSTOPORR 2L Fh e i, EXTUE 5 r] L2 A 164
EXTHES (HOAHSE) . PVDIHI%IH . RTCHaEE. RTCHIE . fildzmafii(Z 5 .

B STOP2fER
STOP2#%: 33 T-Cortex -MAFIR FEREIRIE R,  FTa (A% OB 78 B X e B R A e ]« 3 HL R T 1 28 (MR) 2%

M1, HSE/MSI/PLLK ], CPUZFAF a4 #¥E, LSE/LSIATECE T4F, A GPIORE:, M&I/OE HIhREATRE:.
16K R-SRAMPRHF, AL ISRAMAN 25 /7 ds B0 # 2k o 84715 %40 P A7 2 R F o

Mg . A DL AT Al B REXTINE S0z 6 25 MSTOP2A X e i, EXTHS 5 0] LAEAMEB16 MEXTHS
2 (JOMZE) . PVDRIHIH . RTCHLE, RTCH &N, fildzniafg.,
B STANDBY#IR

FESTANDBY B3 AT LI B IR P ST FEIR S o AR LS 8 T 384555 1, PLL HSIFIRCHiR ¥ 43 FTHSE
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Nation &
BRI
eI AR B ;s BEANSTANDBY )G, TAAMNERER, HE&FABRENERMAE, R-

SRAMA] {R¥F, FEtLEE AT TAE.
NRST_EHIAMNEEALE 5. IWDGE L. WKUPH| | L) —A EFAis. RTCHMEE s RTCHY Wl & AT DL 3%
#1122 MSTANDBY # U it

B VBATHIZ

FEARATIRE, R B Vephi B, #H% B33 ANVBATHEL A . ZEVBATHIN R, B2 TNRST. PAO-WKUP.
PC13_TAMPER. PCl4. PC1524k, KZE/05| kT mFHARES .

VE: R ANENLE NI, RTC. IWDGHIN R [ S A 2l 42 1

211 EEFEHFI(DMA)

a AR R (13l FHDMARE R 4%, RE PN DMAE 43 SCFF8ANIBIE, l DUEBAF AR BIAAf# a8  Ah i BI4F
il MU it 2 2 S B A5 5 2 DMARE I8 SCREA R S i X B, 8 0 142 il S Ak i 2 I S o X 45
JRE I 7 A F) I

FEANBIE A L TR FDMATE KIZH,  [RIIN AT Lk Pk R4l &
PRI L AR PRt AT H ARk

DMATHR UL T FE 4. SPI. 12C. USART, JEA. FEAMEFEHERZSTIMX, DAC. IS, SDIO.
ADC.

2. 125EHT I 81 (RTC)

RTC/& —4ESHa T Eds, WE H IR BgiHe, T3t DiThag, A B rb WA & S b b (e
FE2ANET B E D Theg. RTCH@EIEVDDE\Vear| AL, 7EVopf BT ERE Vool L, 5 I Vear | L
W, HEAF A ZE U . RTCASH RABUHIEE IR R, M MSTANDBY H LR, tHAH
7o

RTCIHIX BN Bh AT LLIE$E N 32. 7T68KHZ /M i AR 5« N K IH#EA0KHZ RCHR I 4%« B i (1 AR s
B2 1280 AT — AN B . XTI RE B R AR S N 3 5, U A AN 32. 768K HZ I £ 1 g isf
BRI, [FIET N AME R AR SRR el 22, AT L@ —N512Hz (5 5 X RTCR B #h gk T e i . RTCH —
A2 BT A F T JE I B0, BRI U0 T I8 32.768KkHzIN, & 7 A — AN LR K I a) 360 . 53 4h
RTCH] LLA R fil AR DI FEIRAS N e o

213N BRNE 1M

B2 2 I AR E N & AT E I SRR SR ACE IS &5, LUK AN [ 58 I 253 AL 28 GE M I 5 I 45 o
R R 1 i I A I E I AR A A E N R Th e -

www.nationstech.com

FIE LB A R v BB TE

* 2-1 W AR INRE LI

R HMEATR | HEERE | FOMARY | FADMABR | WIVHBSEE | EiMH
TIM1 . [ S| 1~65536 [ i
TIMS 1611 T, FEF | R ALk 4 H
TIM2 E, e
TIM3 . Al I, |m 1~65536Z [H R .
TIM4 16z T, FEF | e AT 4 gl
TIM5
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EREIK
e 1o ok | rews | : i
2.13.1 B A BT ER-TIMGFTIMY

HAEN S TIMBMTIMT & (5 — 1647 H 2R3 4ds . 124N E M 82 HARMALE), AL AR T,
FEAE IR A% T DL R I A S A I (e 2 o B A0 A L I B DACTHFE i i i ) ELFZ X BIDAC

W OLAREN A R R IR R
> 1647 H ) E AR I
> 160 A gRFR(AT SERHME ) T A, TN B e R A1~ 65536 2 1] 14T = U fE 7 A0
> fil ZDACHI[FISS HLi
> TEF TR AR A BB A P I/ DMATE 3R

2.13.218 FH BB 3R (TIMX)

WE 74N [ i AT 1 A 2 I 25 (TIM2. TIM3. TIMARITIMS). X440 5E I 380 Se e 0T 1), A E i
BB —AN1607 1) B SN AL IR B . — AN 164L [ T s A4S (I8 IE , AN s &l T B T
AR CHT R e i bis. PWMALS ki e, A ORI B S L B A T i 2 164
BN, i LA s PWMIETE

W AR R T R
P T VA T SN T N T IV N SR o6
> 1647 A YRR (RT LASERHE ) T es,  THAas i B R 1) 2050 22 B 1~ 65536 2 [H] [T s 5 {1 s
> AANBRSLEIE
& ENIR:
< B EOA
& PWMA (A Bl A1 5 A5 ) 5
Uk
> ARG S 1 ) 5 B R B A T R [R5 HL
> N R AN A IIDMA:
& TEE: VPR B A N R, PRSI AA f (e B B A R A AR ) s
SRR FEAHEE BB i WIAECE B AN AR T
X Vi ErT
> H
> SCRFRI AT G B (IEAS) A 2 L 7R e B S P i
> iR B NAE AR B s T A ) R
EATTIE BRI A I A ) R i s e i AR SR ) AR, SR RLD sl R TR . TR, T
ST DRSS . AT E E N SRR EE T LEPWMER . AN SE I B BT I DMAGE SR AL -
2.13.3 5 FKFEF EH 22 (TIMLAITIMS)

PIANSL ) OE R (TIMUTIM8) |, B2 I de i vl e 703 A0 3 SR B iR 16407 I B 3 B s Aty Ao
SCREZ MRS, AL E RS T HIRK e o8 B2 (BN 3R), B A R (it BB, PWML IRAJEIX
IF [ ) ELANPWIM HHA) o 8 5 I 288 19040 2 FIRCCI B ) Tl A 3%, 7T DA S IO Ak o 5 FEE AN Jol 44
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ERRK
WIS R I ZAP TS . A E RS e ALK, WA AL AR BRIk

B SUEN S EE DR
D (< A [T N 11 SO 1 o B N E P B 2
1667 v A (] LSS ) TRAr A0, vHias i) B9t 1) 3 A 32 89 1~ 65536 2 [A] AT S 2504
SCRE R 72Mhz A 9 5E I 2 S B 4
2 IR 6N IEIE |
<> BIAAHER:
<> Ha L
< PWMAE (A S s (a0 A )
< B =
PWMiili i ADCR A :
fith 5 Fsf 1) 55 AEPWIM A Ji] 1 Py ] A1 P 2
B X I T W] 4t A2 10) EL AN H
{5 AMEAE T 42 1) i IS #8 F0 5 I 2 LR IR [R) 20 L i
FOVFAETE E B H O THECES ) 12 5 BE R 8 I e A A7 a1 B A T A
Breakiii A5 5 1] LUK 5E I #8500 145 5 B T B AIRES B — 2 AR
W AR AR P AR TIDMA:
BB THEER R B SR R, TGRSR A A GBI B B N AN Al )
S R BRI R 1F b VIMRAERE AN R )
Sl STES
< A R
< Breakf{s SHiN;
> SCHRRERR AT 3G (TR 58 ) At #43 FHEE IR % k28 FLEE 5
> bR AR 9 IR Bl 4 R S A B
FEFRREE T, HEE T DRSS, R PWMA % 1L, AT IR i 28 4a Hh P il 9 TP % . AR 2 Dl
HSPRAERITIME N Z3AH R, P BB ALt AH [F], DRI o 4 il 5 I o8 T DLdd i I 2R BERE DI Re 5 TIMOE I 2%
I EERAE, SRALFED SRR T e
2.13.4 RSB 5E B 8% (Systick)
BRI B SRR R, Ui MR I A
m AT Rl
> 24GT I IR EE
> HBEMEIIGE
> U RO RE P AE — AN AT BRI R G
> A m AR P
2.13.5F "1 f € )28 (WDG)
SCRFANE T IS T I (IWDG) M E L& [ T#)(WWDG), PIANE T THER AL 1 B s 2tk I ARG i

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 2 T — AN 1207 A IR T B8 A — N3O I T4 A2, A7 (1) R RCHR % 2 Uk sy, B 321
b W AT R A, R TAELESTOPOR: R, . STOP215 L FISTANDBY AT, IWDG— EL# i, Wi
ANTEBESE FOR TR) A SRR E T IR UAE B - 2 0x0001) P2 A= B A7, & m] BAR 76 N #2
7 R A TR R AL EEA RG, BN —A E e 8 N R 7 e (R i B o 3 0 e T 4 mT DA B
FE A SRR S EhE T . A AR T RE e i T A

HHOEIIA (WWDG)

T VR H ORI, e AT PUsAS T 1 L (328 2% 13 RSP B PR R e 8 1 L s AT e 27 i 7™
PR AR BRI RS B TO N AL FORT BRI, 7 1140 LB A A B 0L (e (] F SIS, 2 A
—MMCUE L. FEZBIRTHEAS A B G D A A7 8 BB B, SR 7L AR Yo v 0 A B (72 28 ) 2 47 o ) A
B AWK E—IMCUR N, X R WS I H s 7 ZAE — A BRI 18] B A il

B R

WWDG I APBLI 173 551 5 45 21 ) i e 3K 5 5

A YR TR HS AT BT

FAF AL

I B N T0x40, (5 T 1R8I ) W= A S A6

MBI D AMEE TR, CGEE TR 3) W AR B A

AR RS T & TV B AVEh T, s B 55 T OxA0 7 AR B EE th kT (EWT), & 7T LAt A
T A DB B WWDGE N7 .

2.14 1’Ciak#EN

ZIBANMSLIRC R &R, ERHIEZ EHLTIEE, R A 12C R 2 7. Wl MhEFERT . SCHF
Z PR SRR (e B3 FFIMHzZ), SCREDMARESE, AR 5SMBuUs 2.03%%.  12CHEHVE 2R iR, A4
CRCHY A B AL 56 . SMBuUS( R 4t & FE &L 28 —System Management Bus) ATPMBus( FE 5 & 2 i 28 —Power
Management Bus).

12CH: 111 D RetiiR T -
> ZENLIIRE: AR AT B At TN
12C ¥ & & Dfie;
FEA B
P AR A 115 5
12C A\ 45 e
A 4 R 1) LA
12CH: (S RF7AL 1007 G-k, 747 AASE IR 2 RE SO btk i 137 B
152 L AR
P ARSI 7 (S /1007 M bk A0 T R I 5
SCREAS [ 8 TR FE
< bRiEE (514100 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 IRSBR R (USART)

EIREK

< Pud+ GRIALIMHZ)

WEIRE:

o RIE SRR AR E

> FHRIEG AR

> RCEEGITHRE;

RbR

& AR R R

< HhEPEGE AR I R (ACK) B R
& R BN R A B 1B S

AR IERK I BT BRI Y R E R
24 B 1)

& AN T b A R R T 5

> IR AR

] 348 ) K i B Th R

R 22 IFIDMA

] C B AIPEC (15 B B R RASIN ) P 7= A BB 6
HKIERE TP PECH AT ME N Jm — A5 i & i

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

25 msH I I 42 iy

10 ms = B4 RAAN BRI 2 i )
25 ms NP 2% AR BRI IF 1]
i ACK T il I HPEC A= 11 5
SCHPHLHE 7 Bk ML (ARP)

25 SMBUS

R

www.nationstech.com

N32A455xxL8 R 417~ i, 8RR T 7S ATWOR B, B 35348 H A5 153 DR 23 (USARTL. USART2F
USART3), 144Nl il 75 0k 28 (UART4. UARTS. UART6. UART7). X7/ LHRMEFEISEDEE . R
IrDA SIR ENDECfE iy 2 AL BRAH AR, PP XU LB E B ANLIN £/ T RE .

USART1/ UART6/UART 742 138 {E R 1T 154 5Mbit/Fp, e 42 11 fR38 (2 1 % 1] 1 2.25Mbit/F5 .

USART1. USART2HIUSART3#: [ A W/ FCTSHIRTS S B4 . A I1SO781611 5 e R AL = FIZKSPIIE
fEi, BT B O R A] UL I DMAEELE .

B USARTEEHHEM T

>
>

EWTH, B,
NRZARAERS s

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



Nation &

YV V V VY

YV V V V

ERRK
DRPAF R IR RG, PR A, H T AORNHRIL, A iik4.5Mbits/s

] g R B T (B BRI
FIACE A IR, SCRFIERAME 1R A7 5

LINZE &I R0 W 75 1 e
ST FFRF, R 10/1 10 W7 77

it ARk b T b A
IRDA SIR #uhdasfifehag, 7E1EHBI N SCRF3/164L 1 HFEEH 8]

ERH% 1 5CHF 1S07816-3 ARtk B 7 AL B RER UM
£ RHIEIM 0.5 F1 1.5 M5 1Bz,

www.nationstech.com

PLA LIN A0 B FF R RE 77, 4USARTHREAERC B R LINES, A2/%13

A HC B {8 FIDMA 2 22 b 243815, 7ESRAM HLF| ] 4 b sUDMAZE B0 3% 71 s

BT AE AR AR L RE AL s

B e R RE
< Eh
< Hh
B T 5
AR 5

& B B
& RIEIE
& AR

L kil

> RIS AL

> R AT R
PO ARSI A 36
<R

& BRI

> MUETIR

& ARI R

10N ba B FUSART A B
& CTS s

< LIN WigF ek

S RIEHE AR
& RIESERL

& B A A A
& RIELE LN A N
<> AR

& MR
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EIREK

S R

> RERHR
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> ZANFZREAE, WRMBEARTTES, UEE N ERAR G,
> ERERASE A g i e 7 PR A 2 W Bt bk A 2 A
> PiMeER R AR R a0 I (MSB,  ZROfT), SRS
> FALE:
USART modes USART1 USART2 USART3 UART4 UARTS UART6 UART7
S &S XFF &S X XFF X X
R A 47 1 R XFF &S AXHF &S AXEHF &S
% A7l T (DMA) XFF SRR XFF XFF SRR XFF X
EZ LTSN R XFF &S X P& X XFF
CikiZ &S XFF &S A S &si AKHF &S
Bhe XHF XHF XHF AN ANXHF AN AN
0T (R 2R AR ) R XFF R X &S X XFF
IrDA TR XFF TR XHE P& X XFF
LIN TR XFF R XHE &S P& XFF
2.16 B 4TAMEE O (SPI)

SCRE3ANSPHE 1, SPIF VRS 1 5 AN B £ A/ A0 L A0 HR AT U 2l A o e T AR I B A 3 A
FH MR B S LB EI 5 (SCK) . #2MIERELLZ ERCE T A TAE. e AT 2R HE, B —FX

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

YV V .V ¥V V V V V V V VYV VYV V V

7 AN 28 = AR AR 2 (0 XU B T [R)20 Ae s
816 A% fin% ik %

B WIS
BEEERN SV

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

MAEAIR (5 K ATPCLK/2);

AR A AR 2R R

A

FAE RN AR R 28R DA R O B A AT NS S B MR AR ) 3h 75 e s
A ¢ R 1D B R 1k AT AR AT 5
A g FE BRI, MSBYE AT L LSBYERT ;

A i 2 HH T IR FH RIS AR USR5
SPLSZRAT ISR &

SCRF AT SRR AE I AE/FCRC;
> FERIEFAT, CRCAHATBABAE s a —A 75 K

> AR TR RN B Ja — 71 A 3ET CRC K4
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>
>
>

EIREK

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

21T BATERE (1)

12St 52 —FP35] A [E] 25 6 AT 4 @ RS, 24N FRUE 12582 1 (5 SPI2FISPI3E ) o] BA TAE T F sk MAR X,
IX2ANEE VAT DATE B 1647 . 2407 8326 A5y, 7R A IE B % N Bl HY B, SR SR AL AR I 8kHZ E
96kHz. ‘& PUM Sk, B CRHI2SkriE, MSBRILSBXT X5AndE, LA EPCMFRHE.

EAFNTEINA, AU TR MMM . SN BB n, 52 O AR MR 4 1R L B

5.

B 2SEEETIREW T

YV V. V V V V V VY

BT IRAE (UK 16 B35 -

F Bl B

B LRI T g R Ty AT . SRAFRE B (1) 5 SR A AT 26 (BKHZ /96K HZ) :
B A nT L2647, 2407 8L 3247 5

A 8 [ 52 B B WU 160 (161 SR i) 532407 (16 24513217 Kz i) s
AR AR B R P (P 2 )

MR IEASZR BT b LA 32 M SO (R385 H s 2 A

1657 HHE 7 A4 SR AR R0, FEE TE P it 25 — AN 25 A7 3
SCRFII12S AL :

< 1PS TKFITH AR

< MSB XS FRiE(E X 5):

< LSB XS FARAE(A R 55):

<& PCM k(16 Hrd i by K sl il [F) D sl 16 A7 i inid &y 32 A7 i1 i)

B 7 17) B e MSBYE 5 ;
RIEFEES LA DMARE
AT DU B AR %, B R [ e S 256XFs(Fs A3 AIRAE A K)

2.18 MU £k4H 82 1 (QSPI)

SCHFIBRQSP I NS, AT AT [R]HAN Py A7 S 205 3R AR
W QSPIZ AR 3 ZRFE LR -

>

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

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

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

Y HE8-bit. 16-bit. 32-bitfk K 15 v 75 1
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YV V V V VY

EIREK

i B SUR FIFO;

HHDMARAE

HFFIFOFI . $REse b . BRI T, K D7 1) B i P I
B K IR S HE4>36Mbps;

FE AR A AE RS, A 3R 2 B HUBERY BL. A28 71 B, DummyBirBe. %k
FEbBL X LA Bl PARC B g I .

219 ZEH RN H#E O (SDIO)

24 B N 42 T (Secure Digital Input and Output), i #%SDIO#: 1, SDIO A4 1 AAHBAM AR 2 1122
PEAR-E(MMC). SDFEMER. SDIOK ¥4 ft T #/F0.

B SDIOFHLILREMI T :

>

YV V V VY

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

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

¥ (SD I/0 Card Specification Version 2.0) , SZHFIAZ(ERIA)FIAG EdE % s
SDIOH} i3 A 1] ik 48MHz;

SDIOASZHFSPLE R T e

2.203F 8% XM 4 (CAN)

WHP2BECAN 242 11, CANL/24% L A HITE2.0AF12.0B(F5h), AR Sk IMbit/Fr. & A] LAY AN & 3%
LN FRIR TR bR AEDT, AT DAFRISCR 35 29 6 AR TR AT I R i

B EERRA

Y Vv

A\

SCRFCANTMY 2.0AH12.0B E B 52
PERE R B e ]IS VIR AL IAD

SRR [A] fil 2 3845 ThRE

& 3 RIKHEFH

> RIERSC AR S R PR A B
<> ACsRRIE SOF I %I e a) %

Bl

< BYLIRFER 2 MEILFIFO
RIS PRI e A 4

A 14 N yEdsd
PRIRFFFIR

FIFO i Hi b 28 77 A nT e B
103 E SOF I % Fry I [ %

R

20/80

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



Nation
IR

S

www.nationstech.com

> I i A EfE A X

281k [ ) F AR

& 16 frH HEIE AT RN

> AERE 2 MNEAE T RO (AR

<>

> B

<> TR Bk
< A 5 L Hutk s ), TR A R

221 AR HE O (GPIO)

T E R £Z801GPIO, Ak A54l (GPIOA/GPIOB/GPIOC/GPIOD/GPIOE) , #F4H16/MH .. #1GPIO35]
RIS AT D R B S . (HERREOTIRD N Gl ERie D 8RB RS DR 1, 23
GPIO5| JiI#h 5 # 7 Bl 1 & H A& B RO 5] e S5 it h 51 BIE R ; B T B A SR N ThRE b
FA IGPIO 5| JHIERA K HALiE L BE 77

B GPIOFTZRHERIR LT
> GPIO iy BN AT LA H A 43 J3 G B s 2 Pl =
LPNESE
N LR (35 ERD
BINTRL (35 FHD 5
EEPLIPNG
s H
A i H
e 2 FH Th e
RS H IhRE.
> M 1/O(GPIO)
B FIRIE L 5, FHIhAEARTTFE, Bk BOOTO fl BOOTL #F (BOOTO. F1 BOOTL Ay
BINTFRD 5 1O i I TG RS A AR 2
> EAEANIE RS, EHIIREARTEE, 1O it N E R AR, EhE, JTAG
10 A DN W A AR R e

-
-
-
"
"
"
"
-

<>

v

v

v

v

JTDI & T FHifsist;
JTCK & T T hits A
JTMS BT ERii;
NJTRST & T EhifsEzt

< AR HECER, 53 O AR s B RO BRI 1O S, T RL DA A ek
i 2
> H AR B A TS BRI RE
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EIREK

> AN EE . A A AR R Sy, A T AN, i 1 A R A
s
> SEFHThEE: (5 FH BRI T R AL 20 v 7 IE B 2 A7 2 )
> T EH M TIRE, I G B s A0 B RIECT Rr) LN 5] 25 A
LiemP
& XTSRRI B R A Th e AR QR BT R
SRR E TR, i A G B ThRE i AR R HERR BT R . X, SN IRE)ES A
Tic B R S i AR 2
BT EHLGT 110 5 IRE
GPIO BiUEMNLH, 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)

YR Z AN 12004 2Msps KFER IR IR LA RLADC, SR mbm AR Z 05N, HAH ADCLSZ Fr94N 45kl
1H, ADC23Fr124~4h5RidiE, ADC3ZHrIS4MGREE, ADCASFF13AN/MEE, Al & 38/ MM A7

WA

T

B ADCEZRHERR T
> SCHF 1267, 10470, 84, 6 MR E L E

vV V ¥V V VYV VY VY

< 12bit 73 EER N EsRFEE A 4.2MSPS

< 10bit 73 P3N Fe R R E A 5.5MSPS

< 8bit /M PR T B R A 6.5MSPS

< 6bit 7T He A H A OMSPS

ADC 43 8 TARR R SRAE B b SR o B R

< AUATRCE AHB_CLK /BN TAERT#0R, f & nl £ 72MHz

& ATEE PLL AR RAEI R, femi il 2 72MHz, ORI
1,2,4,6,8,10,12,16,32,32,64,128,256

< ATECE AHB_CLK {EJNREEI 85, e m] B 72MHz, SCH7734 1,2,4,6,8,10,12,16,32

& VI T AT ThEE, AR A E AR IMHzZ

SCREE R ARl ADC K

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

ALY T S 45 A5 5

MEIE 0 FEIE N ) H s #iE

SCHF RS UE

a7 AR B — S5 A2 X 5

KA IFI B AT DA% S8 18 431 e P
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EREAK
TR B4 R N B e 220 A1l i e 222 33

>
> A

> MEMRX, ADCLFl ADC2 414 . ADC3 il ADC4 44

> ADC ftRiZK: 1.8V 3| 3.6V

> ADC i \Jifl: VREF- < VIN < VREF+

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

> ERETIAThEE, wTUAAER RS ME A — . 2 EREATA IR P EIE, S IS S T E
IRMES, K= il

223 F IR FE#E(DAC)

RN 2% (DAC), DACR L1207 w4 N« HUE S H I B0 B e 2% - DACKLERAT 2/ 4 H i i,
TN EIE A PR, 20 -DACTHT LA I FH BN . DACH LLIE R 51 Bfi A\ 225 1 i Vrers L3R
1RGN AE R

XN LSRR R D) fe

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

> 12 AR R G A A R X 5

> A EHIRE

> PR

> PRAE A

> XU DAC Jd3E M 7 B[R] A 4

> HAMIEIEAAEH DMA ThRg

> AN AT

> HIANZFEHE VREF+

22412 TR KR (OPAMP)
PR B 2 4 MO IS FORORAS, BATAMBIOR . PIBERFEFI Al g AR HOR#S (PGA) 2R TR (B
A WM IELL) o
B EEDREATR:
> SCREEVBEAR N
> AT DA RS ()3 TN AT G A2 4 2 38 T8
> IERAIR AN S 3 s
> OPAMP AR T LLRC & A
& MR (SN ED
< PGA B, WI4mAEME BN 2X, 4X, 8x. 16X. 32X;
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EIREK
> ERBERR R

> WHEBESER) ADC JEIE T SO i 5 S I &

2258 L EER (COMP)
Wi 2 T LR, AR s i a6 CLLEs i 51 21/0 1), WrTLARIE I 34 &, 7EH
P74 0] LLS ok B 52 I 38 I PWME HH S 5 7/ 1828 ) 300 e 4
B R EEThREA T
> CFEFLBILE R
> PRSI S A RN I [ 3 S RE DL RN«
<& HIiEm 1/0;
< DAC liB%ih;
> NEEIEEEGA GEF 2 AW B VREFL, VREF2, AT 7 ANHEERIEE) , AT
$£T VDDA #1764 234511875
Al AR IR, PTRCE N JGIENT . IRHT . TN, SR
FLE S T DA H 3 1/0 B e I AR, TR
> IR
<~ OCREF_CLR #f (HT& B RERD
> RIEFAE
PO # SCHRF A B, R AIE B AN B IR, IR 50K~T2Mhz Al ;
COMP1/COMP2, COMP3/COMP4 and COMP5/COMP6 1] LA ik i 11 EL A% 2% 5
SCRETH BRI LLEC R, PT LA PR ARV B Bk £ Timerl_OC5. Timer8_OC5 ETHFa I ;
A LA T LA e e 77, SCREA Sleep R e

vV V VY V

22615 A BRER(TS)

IR AR RS A — IR B2 AR LT, e 7E1.8V <Vppa< 3.6V [H] o i FEAR AR AE N B 4%
FIADCI_INI6HI A NEIE £, 45 A% s 1A eyt e e 3 v M

227 U RBIR T H B0 (CRC)

£ CRC32FICRC16LI5HE, TEM TURALIR(CRC)THH H TG 2 AR U [ e 1 A il 2 T A5 24 E —CRCIH 45 R .
TEMRZ RN, BT CRCHIE AN H T 56 UF Hiis AL s A7 i 1 — 2k . 7EEN/IEC 60335-LARAE I3 Rl Y,
ERRAL T P II N At 284 R T B, CRCTFELFR T AT DA TS st S 2 44, JF 5 TERER A
AR BAZ AR AR I = A I 2 42 0 T

B CRCHJEZRHEM T :
> CRC16: SCFZ I X6+ X5+ X% X0
> CRC32: HZIMA X3+ X2 + X2 + X2 + X16 4+ X12 4 X114+ X104 X8 + X7+ X5+ X4 + X2+ X +1

24180
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BRI
> CRC iT5&E A 14~ AHB B8 #A(HCLK)

> AR ITCARTHEYIGE TR E
> ¥ DMA J5 2k

2. 28 HLIEAE M INE 51 & (SAC)
PR SRR AR I 51 5, SRR 2 [ R I R [ SRR B B SRR RN AR R SR I, AR T Al
VAN S RO IR e A s
W R SCREREEI R
> % ¥ DES XHREIE
< S DES fl 3DES INf# s A
< TDES 3 ¥ 2KEY F 3KEY
< % HF CBC fl ECB #izk
> SCEF AES RERREE
< SCRF 128bit/192bit/ 256bit 2 EK
< S CBC. ECB. CTR ik
> CFF SHA ZRiB 51k
<& X ¥ SHAL/SHA244/SHA256
¥ MD5 i B
SRR E % SM1. SM4.  SM7 51k DL SM3 8 B3

2.29ME—BZFFF 5 (UID)

N32A455xxL8 F 51| 7= it N B P N A RS FE I E— & P 715, 20 3PN 96 A2 [ UID(Unique device 1D) #1128/
fJUCID(Unique Customer ID), XA 745 A2 A INAF A7 e ) KRB E T, SIS G BAE
B S, FRPRIEXTN32A455XXL8 F AT & — M ldas il 28 FEAT AT 175 50 T #e e— 1, F P SRR 3 sl vk
B A% AT LUIE IS CPUBITAG/SWDH FHEEEL, ANl g 1E i

UIDR96hL, 38 FISKMMCA 515 B E NS, 1R S INAERT, kM — R iR S8 g2 S 4 4,
— PR ARIDTE NAF AT f 2% N 1 A, mT 0 5 22 A D) BE 1) H 28F2)7 (Secure Bootloader).

UCID 12807, sy B REAS P H 5@ 3, B E S A KRAHE RS S .
2.30 BATBALRITAGHH R 0 (SWJ-DP)

N HERARMFISWI-DPH: [, X2 —ANg5E T ITAGH AT AR HE 1, AT LLSC I AR A7 5 4 1l 11 B
JTAGE: % R: ., ITAGIHITMSHTCKAE 543 51 5 SWDIOASWCLK I 51 i, TMSHEI_E [ —AN ik s 5
51 T #EITAG-DP FISW-DP[i] ) 4t .
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3.1.1 LQFP48
] 3-1 N32A455xxL8 £ 41| LQFP48 5| ki /) fii
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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o N 3
g 2 8
HININ
< (321 o
n wn Lo

55| |PB3

0 <
m om
o a
~ ©
[ToRT

64| ] vpD
63| | vss
62| |PBo
61| |PBs
60| ] BOOTO
59| |PB7
58| | PB6

veaT [ |1

PC13-TAMPER-RTC [_|2
PC14-05C32_IN [_|3
PC15-05C32_OUT[_[4
PDO-OSC_IN[_|5
PD1-0SC_OUT [_|6

LQFP64

PAO-WKUP [ 14

PaL[ |15
Pa2[ |16

51| |pcio
50| | PA15

49| ]pa1s

48

47

46

45

44

43

42

41

40

39

38

37

36

35

34

33

PB2-BOOTL [_|28
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3.1.3 LQFP100

& 3-3 N32A455xxL8 % #I|LQFP100 5| il 7 A

2' :\ E ] — [=] 0 <
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
( o (2] ee] ~ © wn < {52l o I o (=2 © ~ © n < [92] o L o (2] o ~ © \
.a ® o o o o o o o o & © W W W 0 © © W W 0 ~ ~ ~ N~

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
Paa[ |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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Eapsd 8 R E A ThEE®
138 & 4R g | W | safe® gt
o e K o | xg| BAR) LN HE N
|| o =
- - 1 -
- - 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 PE5 - -
- - 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®¥ 1/0 TC Yes PC146) OSC32_IN -
4 4 9 PC15- OSC32_OUT® 110 TC Yes PC150) 0SC32_0ouT -
- - 10 VSS 5 S - - VSS 5 - -
- - 11 VDD _5 S - - VDD _5 - -
5 5 12 OSC_IN® | TC Yes OSC_IN - -
6 6 | 13 0OSC_ouT? (e} TC No 0OSC_ouT - -
7 7 14 NRST 1/0 - - NRST - -
ADC12_IN6(9 COMP7_INM
- 8 | 15 PCO 110 | TTa No PCO 12C3 SCL UARTE. TX
ADC12_IN7(9 COMP7_INP
- 9 16 PC1 1/0 TTa No PC1 12C3 SDA UART6_RX
UART7_TX
(10) —
- 10| 17 PC2 110 No PC2 e SPI3_NSS
- 12S3_WS
UART7_RX
SPI13_SCK
12S3 CK
_ (10) _
11 | 18 PC3 1/0 TTa No PC3 ADC12_IN9 OPAMP3_VINP
OPAMP4_VINP
COMP5_INP
§ 12 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?D%PI{A—IISN OM
TIM5_CH1 -
TIM8 ETR
COMP1_OUT
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Eapsd g [ ERE A ThEE®
~T<To S £ |Fail | G ye0
Fld|s BT B8 o) R
i K| o |xw| RER) L) X
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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(o4 (o4 o ~
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/:I%_IC’Z\II—? 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
- ) ©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 5
ADC3_IN1® COMP2_INP
- COMP5_OUT
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ERRAK
ESE:S S &R ATIRE®
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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 TIML_ 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
1252_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 1/0 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—'3(::1?0 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
- A 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

ERAR

HAO)

1/0 &t

Fail-
safe®

XHF

il
(BALJR)

WIERE R THREC

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
ESE5] S &R R A ThRE®
Sle| EHAHR B | 8 safe® ‘
e8| K | o |xp| B BRik 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. HLLIYEER S B
4. PC13, PCL4FPCL5 7] Bl HIFH T, X A JEH KN GEER A FR AT (BMAY o RIUEIR =1~ 5] BITE Ko it 5] ST 7 L
FIRAY: (EHdm it BT R BETEAR2MHZ BT, R AR50 51 ABOPF =15 el i 11 I A BEE13mA.
5. XULLG| B O XK L TR T 2T EIER A, XL G GRS ]85 0 (X T T s e S L s N e T R
[T RGIRN) o FFUHTIEHXLAO [T A LS5 H, 1S HNI2AA55 /7 24 F BT H 7t £ 1 (X L FIBKP 2 77 A B M B T
6. A EHIYFEGEYE B HAFIE B FY AN 5] B (1R AP G E FE S UL T ), 105 15 2 HN32AA55 1 24 F A 2 A 255810 2
HARIR S E T
7. LQFPABIBAZL]FEH 5] b F15] 6 72255 1 T B iA i B HOSC_INAIOSC_OUT ZHEE MY, 31 11 B LU 18 B 41 51 [P DO APDL T 55,
2L/ #PDOFIPDLAT, X515 IR GESTE RO Iy 55 (HXFL100415, 117 PDOAPDL K /H H HIZIGE 51, [AIIL A LA ZF 1 5
TTEBERE . FEIFENE 15 HENI2ALEE ] /1 24 T I 5AIO 2 45 R i i & 2 17
8. Fail-safe /52554 G HIFIARS MNO_LIFAFH T D ESTEETA R THEA L, il FEH IR LG —E IR, FEHFER T
HA.
9. WM HJADCIEE Fy R, 3R RAFE #40.2MSPS(12Bit) .
10.  X//HIADCIHE K P, 3L FFiR F R 54.2MSPS(12Bit) .

1E: I 5 BIE B R B IADCL2_INX(x ZEvA~9 5(14~15 2 [ 93 40) , v 15/ IR LA ZADCL_INX ZADC2_INX . #/%7: ADC12_IN9
FENIX G B AT LU & 9ADCLING, ¢4 7] LA & 9ADC2_IN9 .

[AFE, P HG G BIE B bRy B HIADC123_INX, 2o 15/ B ay LIZADCL_INXZ(ADC2_INXZ(ADC3_INX.

HHT T HPAO XS AT R H T EEFAITIM2_CHL_ETR , v i LU B iZ 2 GEATIM2_TIL Z(TIM2_ETR. /a/ZE, PALSXS A H IS B H L)
H9EHTIM2_CHL_ETR, AGHFHIEX

RAETHIH [, A 2RO B [k 5 B J )k 2240 T3.6V
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EIREK
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4.1 MR

BRARRE U, BT R AR AV ss Ay 2k o

411 BANMBKREE
BRARRE A U, T R SRR AETA=25 T R AT IR, 2 o fie/IMENT R KAELE 58080 2 0 B R E 114
B 25 I A SRR P v P S AT oA
FERFAN RS T MIEM P B VOB 23 5 VAl B B B T2 AR 2 S, A e b 2 bt AT
M AELEE VPSR b, R/ NS AE B AR AN G » BT B E A I8 =5 RS A5 (P 241£3Y)
(CEIR

4.1.2 HEIBE
Bl AN, TR T Ta=25 THIVop=3.3V. X ECHEE AL MR, UHFH 2 IR S
4.1.3 HLRIph2R

BRARFERIEN, KSR i AR I, AR TR R
414 HEBE
L1 B2 50N 1 S s T 4-1ofs

4l 4-1 5 i S f

—X MCU

30pF —

415 5| NHEE
BB 5 I SR T 420,
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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
|
= Vssi1/2/- lemmm——me—————————-
VbD
—
T Vbpa
. —@
|
|
Vker : Analog
— P -~ peripherals
— (ADCs
100F VREF + DACS
" OPAMPs
+1UF COMPs)
100nF +1UF VREF]
hd e
— Vssa -

v EEA R4 7pF B S 2% 2 2 Vo3

38/80

Mokl

R AL IR 22 7] Nations Technologies Inc.

R IE:
LIS7ER

+86-755-86309900 f£H: +86-755-86169100
info@nationstech.com Mf%s: 518057

IR L X E AL X IR 109 5 EE A KE



Nation
ERRK

S

4.1.7 HRHEFENRE

www.nationstech.com

4-4 FLPRH AR T 5

IDD'VBAT

l

IDD
VDD

O Veat]

= Vbb [lj

A

4.2 HXBRKBEE

INAEZHAT i3 A R A i RBIUE PR (R 4-10 R 4-2)TPa iIME, ATRE S PR K ATE
BRI HLR R4S H B AR 2 BRI, I AN ERAE LS T SR D REVEBRAE IO R SR TARfE R K
EAF T 2SI TS

% 4-1 HERE

el iR B/ME BXE E::Viv
Vbp- Vss AR 3 A3 L HL T (B3, 5 Vopa TV pp) D) -0.3 4.0
Vi TESV 2 2410 5| B _E rydan N\ L R @) Vss-0.3 55 \%
TEHE 5] _E % 5@ Vss-0.3 Vop + 0.3
| AVoox | AR BE L 5| 2 (8] L T 22 - 50 o
| Vssy- Vss| N[ 5 | B2 1) ) B 2 - 50
Vesp(Hem) ESD# FL i AL LR (A AR AR ZY) % W54.3.117
1. FrERIHEIE(Voo, Vooa)FIHh(Vss, Vssa) 5! AR & ER R AT U ETERI AN Lt R4t .
2. VAR R KR, BREEESELE 4-2.
3. H5VEZS|I NS5V, Voo NREKT-2.25V.
% 4-2 HERE
75 iR BAED B
oo 21 Vol ooa FLELZ .44 LI (B2 L) OO 100
e 253 Vs 2 1 4 HL I (1L Ehf) 0O 100
| FEREVORN 31 Ih1_E 1 0 iy 12 A
© AL VORI 51 51 _E f% th oL 37 12
NRST 5| I FI7E N LR -5/0
IINJ(PIN)(Z)(S') o~ y
HoAth 51 BHIAE N IR @ +/-5

1. Fﬁﬁﬂg‘;ﬁ;ﬁ(vDDy

4-1.

SRIFREN B2 TG IR RE -

Vooa) FIHE(Vss, Vssa) 5| I ZU0G 4832 2 AME R TG B W Rt R4 b
2. HVi>Vooltt, H—NERNENET: HVINVssi, H—NRETEANBET. nenySNEE R KE, BERFESER

ZEH4.3.207
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4,  RAERKHERF, Vool KFER N0.1Vop.

4.3 THE&MH
4.3.1 BHIEZHF

£ 4-3 BTN
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#s ZH %M B/ ME BAE HAr
frek N ERAHBHS £ 4512 - 0 72
focLka N EEAPBLE 4 i 2= - 0 36 MHz
focLkz N 2 APB2I 4 i 2= - 0 72
Vb FrifE AR R - 1.8 3.6 \Y;
VoA AR 7 TAE R W25 Voo WHHE 1.8 3.6 \VJ
VAT oy TERE - 1.8 3.6 \Y,
Ta = 125°C 5 1 B LQFP100 - 125
Po AT HE” LQFP64 100 mW
LQFP48 - 82
Ta IR IR BB AFHANT, -40 125 C
T o i Y B S8 -40 135 C

1. EUUE AR R B IR Voo M Vopaflt B, 7E L EATE EERE], VooMIVopaZ [B]H: % f0 A 300mV H 25

2. HTaLBUNE,

O REZR 32 BRI,

4.3.2 e AIHE A B TYES A
£ 4-4 LA AR A TS

REANEL T,

R 2% FFF BNME | BAE | BM
t Voo AR U5 IR MO BUE Voo 20 N
Vo oo F R L8 F LV oo FE F 10 80 ]
4.3.3 P HRE AL B R S AR EUR
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ERRAK
F 4-5 WK E AR YRS f R ERE
el 23 %44 R/ME HAUE RAE LA
PRS[2:0] = 000 (_L7Hi) 2.09 2.18 2.27 \Y
PRS[2:0] = 000 (T F&¥Y) 2 2.08 2.16 \Y
PRS[2:0] = 001 (_EJH#%) 2.19 2.28 2.37 \Y
PRS[2:0] = 001 ('~ 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 (N 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+¥#) 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 (_ L7+ 2.76 2.88 3 \Y
Vouo PRS[2:0] = 111 ('K &%) 2.66 2.78 2.9 \Y
PRS[2:0] = 000 (_L-F+¥#) 1.7 1.78 1.85 \Y
PRS[2:0] = 000 (F F&#%) 1.61 1.68 1.75 \%
PRS[2:0] = 001 (_L-F+#¥) 1.8 1.88 1.96 \%
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
TR G T R e | PRS[2:0] = 011 (ETH) 2 2.08 2.16 \Y
{4 H ST e % PRS[2:0] = 011 (N F&#Y) 1.9 1.98 2.06 \Y
(PWR_CTRLIMSB | PRS[2:0] = 100 (_ETHE) 3.15 3.28 3.41 \Y
1) PRS[2:0] = 100 ( F %) 3.05 3.18 3.31 v
PRS[2:0] = 101 (_LF+#Y) 3.24 3.38 3.52 \Y%
PRS[2:0] = 101 (F F##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 LI/ N AL - - 1.64/1.62 - v
Y]
TrstreEMPO®@ p=EDESEdiNN ] - - 0.8 4 ms

1. PERhERENE BT RIIE & N I BUE VeorDR
2. HBTHRIE, ATEAEFEHIER,

434 HEKSHEHE
TR ISR RIRE 4-351 IR BEE R T AV oo ft o LR T IR R
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BRI
* 4-6 NERSHEE
&5 5l %AF B/ME WRIE BKRE L:=X iV
-40°C< Ta< +85°C 1.16 1.20 1.24 \%
VREFINT WEZRHEE -40°C< Ta< +105°C 1.16 1.20 1.26 \%
-40°C< Ta< +125°C 1.16 1.20 1.26 Vv
Mt NS I

Ts vefint® = e - . 1@

S_vrefint EH_’ ADCE‘]ﬁéﬁéHﬂ']iﬂ 5.1 17.1 us

1. B SRR TR @ o S 1 2 IR E IR 3 .
2. WMETHRIE, AN G
4.35 fLeE B

HILTHFE R Z M S B R M LEE IR, RUSHME RO TIERE. RERE. VO5I MM fE. ™
L E . ARSI VORI B A . B P AEAA A 2% T KA B DA ST AR 45

HLUTEAE I BT 50, LA 4-4.

AN I P B AT BT I A AR B fE, AR RAEPT — BRI AR, BERS1S 2|Dhrystone 2.14CH5
ESVEOEE

4.35.1 AN HRIHFE

AT R A4 0

B A OVOS IERA TA AR, JFEEE— N P
B AR AL TR, R .

W ARG S 7 0] T 1) R 8 B frcLc A2 (0~82MHZ N 0N 25 4% i 1], 32~B4MHZIN 144643 Fi 1,
64~96 MHz s} A2 4545 1) .

BRI A (e : XS EOLINTE & B I PRI S 2R B AT &)
B YT EAMER: fecika = fiok/4s froike = frouk/2.
R A-THR 4-8hAHISE, RKIER 4-35 H ISR N AIVopfit B E FIRE H .

Voo Vss(TC %K) -

R A7 B TRET BT AE, B A BRI A7 s 4T

o HAREO
Hs BN i frci Ta=105C Ta=125C S
VAN IR OR 72MHz 18 27
| AT T 1HRE T A Sk 36MHz 11 15 A
PP S LA S @, 72MHz 9.7 20
KHFTA SR 36MHz 7 9

1. HEGEAVHEAE, AEAEFPIER,
2. HANEEEN8MHzZ, Hifucik > 8MHzHY B FIPLL.

*® 4-8 BENRBIA T B HRIREAE, AAYIZ 1T 7EFlashBRAM

BEIEO
e BH F1F frcLk TA=106C | Ta=125C | L
ANRET R, fliEE 72MHz 15.5 18
| R AP 5 T Tt Fr s 36MHz 10 11 A
S O iR SN ERD, 72MHz 6.8 10
Fi A 36MHz 5.5 7.5
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1. HEs

2.

PR, AT T PAVopmax Al A fucxmax i BE 785 A 244

AT Bl N8MHZ,  Hficik > 8MHzi 5 FIPLL.

4.3.5.2 fRINFEAE S IR TEFE

MCULET R 2 AF -
B A RIOS AL TR AR, JFIERS] A EES T E—VopmiVss(L 11 2K).
B AN TR RS, BRARR G .

R 49 EHUMARHLAL T B SRR B oK B T #E

www.nationstech.com

HAUFO -]
GE & ;
S E kil Ta=25C | Ta=105C | TA=125C | fiL
TR AL FIg 4780, s A s P I RCHR
LA RO oo M AR 5 a5 A0 T R RS (B IOSL R 300 4500 8000
T(sto) TR 1)
. a TR TR DI FERE R, IR S A HERC
' 3 355 B R TR ¥ A TS R A5 G T 150 3500 6500
M)
e ANERARIEI £ FFH, RTCIZ4T, R-SRAM{R
oo |[7POWBRA2 (STOP) |y Wonogkats g, Mhor i b0 | 10 300 550
I o -
LEE‘@V\J%BRCT)E%%%M&E%I‘%@%?%E% 4 200 320
B ——— — = e
(STANDBY) Fiy | EPTHRCHR G BILFIFRARE, M AT 3.9 185 300
i Hkt TR AR
A IRIE N FIRCHR % #8 AL [ 14 4b T 5¢ AR 37 155 280
B, RERGEBRARTC bFRHPIRE '
FX 1z
oo vewrlir 7 VAT st s RTOA TR 3 20 40

1.
2.

T S ZEVoo/VeaT = 3.3V R IR A 5],
HeE A, REA PR,

4.3.5.3 AR HRIEFE

MCUALF NiR & 4 T -
B RO 5| IR AL T4 AR, iR 3] — MRS P E—VopEkVss(TE %K)
Fi A AN ER AL TR PRAS,  BRIAEREDI LA o

DR AE fis 25 7 1) INF ) 30 % 31 fiac L A 912 (0~32MHZ I J90/N 4545 J5 11, 32~64MHzIN 14N 2545 J& 391,
64~96MHzIN 244515 [ 1) o

MBI FEAVop it B LR 26 1H 81 T3 4-3,

B4 THEL IR JE (B : XA S INE & B B A1 2o 3 B2 BT ) » 24 8 AR : frcika= facix/4,
frcik2 = fhowk/2, fapceik = fecka/4 o
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ERREA
R 4-10 SATRLT RS HUIRTAE, B AR A S Flash Rz 4T
FRED
# 5% P frcLk R | XEpAE | T
5 SRR it A
N 72MHz 17 8.1
TS )
| st | TR 36MHz 93 53 mA
0| Rie BT Tk M ERC HR 22 (HSI), 72MHz 225 7.2 N
AHB A LU 4% 36MHz 8.8 3.9 m

1. HAUERLETA=25C. Voo = 3.3VEIPIREF].

2. BB AT I ADCHESE NS 0. 8MA RS FE. TER IR, X H4 fi H A 757 B ADC (% B ADC_CTRL2% 7
SEIRIONALL I A 23

3. HNHEETECN8MHZ, Hfrcik > 8MHzIT fE FIPLL .

F4-11 REERRBICT (0 32 H RV R

HWRIEO
& P e frcik EReFE | XEpE | T
K ) g fir
N 72MHz 13.9 5.3
S (3)
| BEHR 2 i ST o 36MHz 8 36 mA
PO | R BT T EE N ERC R 2 (HSI), 1 72MHz 13.9 35 A
AHBTI 385 LB AR AR 36MHz 7.2 2.2

1. MAUERLETA=25C. Voo = 3.3VIIPIREE],

2. WAL M ADCE I A~ F10.8mA R TH FE. TER IS, Xl iR R A I B ADC(% B ADC_CTRL2Z 4%
SEONAL) B A2 14 .

3. AN EPA8MHZ, Hfucik > 8MHzi A HIPLL.

4.3.6 SMEREBRIERFE
S I 4R 5 = O R A P e
TR RS HOR A — APEE SN BRI, FRER R G R A R 4-300 %1

R 4-12 kA I BRI

5 S 1 B/ME HRUE BRKE XA
frise _ext P 7b S B e 47 2 4 4 8 32 MHz
Visen OSC_IN%ir \ 5| [ 1= HL~F L 0.8Vop - Vb
VhiseL OSC_INFiI N 51 BIS HF HL I i Vss - 0.3Vop v
tu(HsE) OSC_INH BAR iy i ] @ 16

ns
:f::ig OSC_IN_EFt 8 F e [a]) - - 20
Cin(Hsg) OSC_INF A PLD - - 5 - pF
DuCy(usk) gLk - 45 - 55 %
I OSC_IN%it N\ B Vss<VIN< VDD - - + pA

R B SRR GV A BT S0 B
NRPBG RESECR A MRS BRI, AR AR SR E R 431051
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ERRAK
K 4-13 ACH AN P R
e X
s 5 %4 w/ME HAE BXE E¥ive
fLsE ext FH AR e 451 % D 1 32.768 1000 KHz
VLSEH OSC32_INiﬁA'j)\§[ Htl]—l%— EEAEF EEAE 0.7Vop Vb \
ViseL OSC32_INH A 5| MG 1 L - Vss 300 mv
tw(Lse) 0SC32_IN g A [ i )@ 450 ns
tiLsetiLse) OSC32_IN_EF 81 F 4 fry e ) O 50
DuCysg) e - 30 70 %
I 0SC32_INAft A L Vss<ViN<Vop H A
1. HBTHRIE, A7,
4-5 A8 v I A R S N
VHSEH 900/
VhseL 10% ./ S
t
tr(Hse) ti(Hse) tw(Hse) tw(Hse)
THSE
INNG)
fuse_ext | 0SC_IN
external clock source
e - =
4-6 HI R I R R 2SS T T
Visen 9%
VLSEL 10% J e
t
trLse) tiLse) twiLsg) twiLsg)
TLSE
f .
external clock source LSE ext OSC32—I N
JUuL =

A5 A —A A W B T R AR A B R S R I

ey TR AR IR Bk (HSE) i LA — N 4~32MHz ) fi (/B B VIR o #9157 ™ A o AR v iy HH 45 JE A
SRR AP A SR AN T AR, JEI
SR REH SRR A A0 S, DAyl /N 2R NS Zhin (AR E I TA) . A7 S0 i RS I S B (e . &

27
LR
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o FEEEAR), W WAHRLAOA ) e (IX BLER B 0 & AR IRl A B AT T8 6 U A eV AR )

# 4-14 HSE 4~32MHz 1R % a5 F5 1t 0@
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e B3 %M BAME | #BE | BXE ;XA
fosc In PR A AR - 4 8 32 MHz
Re J st L BE - 160 kQ
i2 HSELRZH Hiift ;/ODPDF:%;J\‘C/, Vin=Vss 13 1.6 mA
gm PR w5 Ja 3l 10 - mA/V
tsuHsE) Ja Bl ] Voo e 2 I 3 5 ms

1o IEIREHRE S B S AP R RS IS R 45

2. HZRETHEAH, AEA

ke

3. tsumse)e /E B E], S ANERIHE REHSETT AR &, B 215 2IF80E I8MHZIR 53X BN H] o X AN HUE A AE — DARIER S A0

PR LIMERE], ERRER A

i 3 7 AN R T AR ALK

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. Rext#fi i S iR RORAE DE -

15 P — A s R AR 2 S S R
e 1 35 o (LSE) T LA T — /32, 768K HZ 10 /W 2 R 30 A PR 3 387 2 . S5 TR BT 46 HH O 135 LR
ST (R R 0 MR SN SR TE A O, S A PP A B A6 . RS b R S B R A
ST MO AT 5 S0 5 1, DA/ Hh 2 RS B R I 6 o A7 9 5 PR S8 MOV A S R .
oo RERESE), WAL R (5 AR 0 R 58 s B A1 U TR )
JERE: W TCLAICL, EI L/ I SpF-150F 2 [ H I B, R TR I RS 2 i

HCURC LA HFIZE . i (EHIE T 77 LICU AIC L 9 {TH 247 H1 T HE B HIZHL

TFHZCLH F il % : Cu=Cu xCl2/ (Cir+ Cr2) + Cstrayr HH'Cotray 2 5/ T 1 25 FIPCB $ 2P CB #HF 1

B,

Blan: aniiEPE 7 — AN A CL=6pF 1R %S I H.Coray=2pF, NCL1=C\,=8pF.

* 4-15 LSEHR 43 F5 14 (fLse=32.768kHZz) ™

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

1 WAL, AEE PN,

2. tsuuse 2 /A SIS IE], R MWBAHEBELSET RN, H 215 IF30E 1132.768KHzHIR 5 IX B 8] o X AN EUE AL —MniE 1,5
RS LIERATE], BT RE DR A I R A R T AR AR
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ERRAK
4-8 {4 F132.768KHz i fA [y S AL b F O @
MCU
Low-power J
Control Amp DQ
Re
VW
N L rn OUT
{0l
Xtal
Cu I I Crz

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

4.3.7 WERETEPIRRRIE
T R R P PR BRI S & S 4-3M0 2 I B 5

HEIE A (HSRCHR G 58
* 4-16 HSIHRE 23R MHEOOC)

/e e %AF w&/ME WARE | BKE | 24
fusi kS Vop=3.3V, Ta=25C, &H#EfE 7.920 8 8.08® | MHz
DuCy s di st - 45 - 55 %

Vop =3.3V, Ta=0~70C, R -1.3 - 2 %

Vop =3.3V, Ta=-10~85C, i

: - - . 0
ACChsi HSHR s iR |5 2 2.2 &

Voo =3.3V, Ta=-40~105°C, imiZ -3 - 3 %

Vop =3.3V, Ta=-40~125°C, o -4.15 - 4 %
tsugHst) HSIHE % 2% )8 Bl i [a] - 1 - 3 us
Iop(Hst) HSI % &5 DI4E - - 40 100 uA

1. Vop=3.3V, Ta=-40~125C, RRAE4F5HIUH.

2. HBCHRIE, AEEA A,

3. AFTARUERERE, AREFEIEIERIE . LEE KT 22V £0+1.5%.

4. SRm 2 RREE RIS, Bk AR, ANTEA RS AT

IRE N EB(LSRCHzR % 2%
# 4-17 LSHR 245 1E®
75 e %Ak B/ME HRE BAE | B
25°C K, VDD =3.3V 38 40 42 KHz
fLsi@ A H AR VDD =1.8V ~3.6V, TA = -40~105°C 30 48 60 KHz
VDD =1.8V ~3.6V, TA = -40~125°C 30 56 65 KHz
tsuwsn @ | LSIHRY: 2% )5 shie &) - - 30 80 us
loowsny @ | LSRG 28 Dh#E - - 0.2 - HA

1. Vop=3.3V, Ta=-40~125C, FRIAE4FMIULHT .
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ERRAK
2. HEITHRIUE, ATEAFH.

4.3.8 MIEIhFEH R RERY A [H]

R 4-1851 H XM RN [F] 2 AE — N8MHZIIHSI RCHR i, ai FRIMe B fr B A5 1) W IR A58 P A I B A =4 i
IR AR 2T E -

W EPLEAFHURE S W BRERCHR G &

W EIRAREI: IR N PR RS 2 o fa FH ) B e

JITA IS T A A P A R BE A f L R R 53R 4-3I 26 AF I A5

R 4-18 (IRTAEAE S e i 1]

i 35 HARE =R A

tWUSLEEP(l) MSLEEPM: fift 480 ns
M STOPOM A (1 i 2% 4b T iz 4T #E 3X) 20

tWUSTOPO(l)
MSTOPOM: R (1 [ 2% MK IR ) 22

twustor2 M.STOP 2 i 40 HS

twustoey"” MSTANDB'Y i 100

1. WGP () (R AR R S R AR B H P AR T AR — TR
4.3.9 PLLApM:

R 4-19% H IS HUR M FIFA SR B A i LR AP AR 4-30 % AHI 15 5.

% 4-19 PLLS%

iineg Z2H B/ME mgg N LIA
feLn PLLAG A H® 4 8.0 32 MHz

— | PLLARAR B 2L 0 - 0 %
forp our | PLLAE SN Hi i b 30 . - MHz
tLock PLL Ready f57<15 5 % i i [7) - - 150 s
Jitter Rms cycle-to-cycle jitter @72MHz - 5 i oS
Ipll Operating Current of PLL @72MHz VVCO frequency. - - 850 pA

1. HEZEEAWEEH, AL,
2. HEEEMLHIEWE AL, A TARIEPLL AR R A B oL outht T RYFTEE A .
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EREIAK
4.3. 10 FLASHFR {28 4

£ 4-20 INFFAFGGRsEETE

e S X AF B/AMEO | EMEO | BKXEO | B
tprog 32w AR I [F] Ta=-40~125C B 112 295 us
JES N o 201
terase TLRKF ) EERI R | Ta=-40~125C . 2 e ms
tve B PRI (] Ta=-40~105C; - - 100 ms
AT, fuck=72MHz, 2% i ) 3,62
AWM, Vopo=3.3V ' mA
R, fuck=72MHz, ] ] 65
Iop At e B VAT Vpp=3.3V : mA
BN, fuck=72MHz, ] ] A
Vop=3.3V ’ mA
L RLAE L, Vop=3.3~3.6V - - 0.035 iy
Vprog EHLE - 1.8 3.0 3.6 \V/

1 W8 RIE, AR P,
2. BEHEONI0KHIFHE A
3. BEBIRHCN 100K F7 it 7 A

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

5 B E s B/MEW Hp
TA = -40~125C(JE 4 18);

1
Flashzs & ~256KB 0

s N TA = -40~125 T2 4% M8); ,

N 5 @ : PR K e N £V P /8

END ARAE: BESUHD) s b ou512KB, Hookt T 256KBITE 10 TH
TA = -40~125C(R 4% M8); 100

Flash7s 8 4512KB, FL 1 Ji5 256K B1) A7 fif = [H]
tReT B R A7 HRR Ta = 85CTH} 20 E

1. HEEEIHEEH, AEAFEFINER.

2. EIRIRLE TR AN VO R 3T .

4.3.11 485 B KR (BB S EURTE)

T SARFEIRRESD, LUY, 5 (7, S AT 35 IR DL e s e 1 A AU 7 T £
Vg,

B HLCH, (ESD)

B EELUTCERL (— AN IE BTk o 88 i 8] B — R0 8 Je — A B R ik ) e n 21 B A R S PR BT 5B, B KN S8 A
ARG B ARG x (n+L) LG ). XIS 5 IESD22-A114/CLOLFRAE

% 4-22 ESD4uxHR KAH

% 2H X XH | BAED | B4
Vesoowy | R LR (AR Ta=+25°C, 3A 4000
Fr & MIL-STD-883K Method 3015.9 v
Vesorcom | 0 HUHCER IR (5 H 15 4 H0) Ta=+25 T, c3 1000
&5 ESDA/JEDEC JS-002-2018

1L HZREWERH, AEE P
B
T VPRRBERE . B AE6 M LT AN R B
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il 4 Etin

KA B/ME®

LU ROV eI EN Ta=+25 T, fF&JESDT8A

I A +00mA, 1.5*VDbbmAX

1 fERRFE TN,

4.3.121/O%w M ¢4
S PN R
FRARERIE], T RIS HORIIER 4300 KN R

£ 4-24 /OB

Fir A 105 1 #R 2 3 A CMOSHITTL.

i S XAF B/ME SRE BRAE Bfr
ViL K HLP LR TTL 3 1 Vss - 0.8
ViH N8 P LR i 2 # Vob Vv
ViL TN B P E CMOS i 11 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
W
Vpp=1.8V 0.1*Vpp®?@ -
I YN Vo 2 v 1 - t hA
VDD=3.3V,Vin= Vss 75 - 220
Reu 95 R R @) Vb =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 L - - 5 - pF

Z/1>100mV,

WIERAEARRN 5| G S I B A8, U JRs F dt Pl e v T KB
AR i A B VA — N AT TF R FIPMOS/NMOS SEE .

. Veaps2 R IO I HI HL .

I N

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

Fr A 1O I # R CMOSHITTLIR AR (AR AL B), e RS E T 280K FICMOS L2 B TTLS4L:

® X/ TVIH:

-t R VDDA T[1.8V~3.08V]; f#i HCMOSHHPEEHAETTL.
W VDDA T[3.08V~3.60V]; 1 FH TTLARE(E A5 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 LAMR IS sl th 22 ik +/-12mA IR . FEFH P R, VORI 48 B A6 AR IR BK B F

WA RERE T 4. 271 45 Y A0t foe K AUE A -
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BEREAK
B A 1/O% O M\Vop FIREXH LT, 11 EMCUTEV oo E3REXH RIS AT FEIAL, AN BERE I 48 5% e KA e
EIvoo (& 4-2).

B A 1O DRI M Vss B3 HY A HLARL AR, I EMCUTEVss B3 Y A B RAE AT FL IR, ASREHE IS 4 % i
KAE A Ivss(R 4-2)o

8 H L

BRARds i i, & 4-26%1 IS BUE [ BB IE Vo it L L B 7 A 38 4-31 2 E5 3. Fra I1/0

St 1 B 42: HZACMOSHAITTLHY

% 4-25 105KBhAE f13%

- lons 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

9 105° C -2 2 -1.5 15 -1.2 1.2

125° C - - - - . p

4 105° C -4 4 -3 3 -2.5 2.5
125° C - - - - - - mA

8 105° C -8 8 -7 7 -5 5

125° C - - - - N -

12 105° C -12 12 -11 11 -7.5 7.5

125° C - - - - - -

£ 4-26 HHyH B EEE

e el %A+ w/ME BAE HAhL
Vop=3.3V, WRAENFEHY2/4/8/12 Vss 0.55

Vo, ® P Vob =2.5V, IRZENEE@ 2/4/8/12 Vss 0.45
Vop =1.8V, IK5)ELR@ 2/4/8/12 Vss 0.685 v
Voo =3.3V, IRENEEL@ 2/4/8/12 2.46) Voo

Vor® i H v P Voo =25V, JRENEF @ 2/4/8/12 1.80 Vbp
Vob =1.8V, IRANEELL® 2/4/8/12 0.8*Vpp Vop

Lo AR IR ho b AR AR 4-2 02 R A0 iR ORATUE E, [ Lo ¥ EA AN (BT A 1O BRI F il i) AN e R i vss o
O H ) R Lo AR AR R 4-2rh 4 A X R ATUE AL, (RIS Lo B SR (T 1/ BRI 42 1l A /S R i Ivoo
HIZEAITANR H, ATEA =R

SLPRIKENRE S WK 4-25.

. PC13,PC14,PCISAYELLTLFE A -

8\ Har Az AR A

i N S IR (R SCRIEUE 2 IFE ] 4-9F15R 4-2745H .

BrAEREAIULE, % 4-275H I SHCRA AT SRR AL B R &R 43K ERF),

os W N
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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 | T AANED CL=5pF,Vpp=2.5V - 50 MHz
CL=5pF,Vbp=1.8V - 30
x CL=5pF,Vbp=3.3V - 3.66
0 2mA) tooyou | T AERT CL=5pF,Vpp=2.5V - 472 ns
CL=5pF,Vop=1.8V - 7.12
CL=50fF,Vpp=2.97V,VpDD=0.81V
taoyin BINZERT | input characteristics at 1.8V and 2.5V - 2 ns
are derated
CL=10pF,Vpp=3.3V - 90
fmax(o)yout I KR 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 YRS | 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 AR Cu=3pF Vop=2.5V - 4.26
CL=3pF,Vpbp=1.8V - 6.34 ns
CL=50fF,Vbp=2.97V,Vppp=0.81V
t(0)in TN ZEIF input characteristics at 1.8V and 2.5V - 2
are derated

1. /O O RIBKBhEE /71 LUEI DS CFGYFIPMODEY[1:0]ft & . 2 W.IN32A455% % Ffiit 1 75 S GP 10 O it & 75 77 25 H T BH

2. BRI 4-95% X
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ERRAR
4-9 g N A PR 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
4.3.13NRST 5| Jiss

NRST 35| i NSRS H HICMOS L E, &I | —MABEWTIT I LRI, Reu(Z W3R 4-24). BRIAER R,
*® 4-285 M S B (AR IR LA i LR AT AR 4-310 26 HHI A5 5.

% 4-28 NRST 5| IRk

i ¥ % e/ ME WA wAE BAr
Vpp = 3.3V Vss - 0.8
® A o7 -
VILiNRST) NRST 4 ML L Vpp=18V Vss - 0.3*Vop v
. Vop = 3.3V 2 - Vbbp
(1) A =) S 2
ViH(RST) NRST i X\ i HL ¥ LI Vop=18V 0.7* Vop - Vb
. . N 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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EREAK
1 W8 RIE, AR PR,

2. _bAuEBHR W N E I R EE B R B — AN AT F L PMOSSEHL . 1XANPMOS/NMOST 55 1 B B AR /1N (2015 10%)

4-11 EHINRST 5] R

External reset circuit®

VDD

. Internal reset
Filter

1 JEBAEA.
2. AP AZRASIENRST 3| I B BESAE TR 4-28 1 A KViLwrs AT, B IIMCUARES 2 E f7 .

4.3.14TIMSE i} 23551

A RN 2 D RE T I S EEAS . FNAHER . SMERI B PWMETH) R PETENS , 2 ILE84.3.1275.

% 4-29 TIML/85r M

i el %M w&/ME BXE BAfr
- 1 - trimxcLK
tres(Tiv) SE IS 2873 F I [ frimxeLk= _
res 79MHz 13.9 ns
0 FrimxeLx/2 MHz
fexr CHIZECHARE I 25 FM I pifii frimxeLk= 0 36 MHz
72MHz
ResTim TE T 28 HER - - 16 (2
- 1 65536 trimxcLK
teouNTER MR T N EBIT BRI, 1647 T RS i E 3 frimxcLk= 0.0139 910 us
72MHz
- - 65536Xx65536 trimxcLk
tMAX COUNT K ATREMITHEL FrimxeLi= _ 59.6 S
N 72MHz '
1. HEHRIE, AEAEFE R,
# 4-30 TIM2/3/4/545 1D
(i 5 E s B/ME BXE L
, NN - 1 - trimxcLK
2 I\
tres(TIM) IEHT%%]}'?#HTIETJ frvoceLc= 72MHz 13.9 N ns
. - 0 frimxcLi/2 MHz
S S i A 47 5%
fexr CHL1Z CHA[) 5 B} 2% 41 B I 2o 4 e 72MHz 0 36 MH
Restim TER 2R R - - 16 bit
toonren | R T RERRTERET, 1603 HCAIT o : - 0303 |
fT|ch|_K: 72MHz 0.0139 910 us
Y - - 65536 x 65536 tTIMxCLK
= P
tmax_count | ICORTATRERI AL o= 72MAz - 596 S

1 W8 RIE, AR PR,
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BRI
#* 4-31IWDG s KA /N AN E] (LSI = 40 KHz)
IWDG_PREDIV.P B/MEO® BAEO N
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, AZEER iR .
. 4-32 WWDGH R AR/ it £ & A7 (8] (APB1 PCLK1 = 36MHz)
WWDG_CFG.TI B2/MEO BAEO o
i MERBI[1:0] WWDG CGF.W[6:0]=0x3F WWDG_ CFG.W[6:0]=0x7F AL
Ji 00 0.113 7.28
12 01 0.227 14.56 s
3 10 0.455 29.12
14 11 0.910 58.25
1 BBOHE, AREA PR
4.3.1512CE: %k

BRAERE U, & 4-33% I SHOR M IR EEIR L, feck M Vop i LR FF &R 4-31) 6 I &5 2.

N32A455xxL87~ it 1 12CHz L FF A b EIPCIEAS B, (BB W N ERH: SDARISCLANZ“E IR G, i
EONIFIRSHEE, ZE5] H AV Z [ FIPMOSE M  14, 1EASRAFAE .

IPCH RS T-38 4-33, AN 2 A Zhae 5 I (SDAMISCL) ks Vel , 2 WL554.3.1275

X 4-33 12CHE 1S

peay 2% 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 | FFURZCA PR R [A] 4.0 - 0.6 - 0.26 - s
twscly | SCL H BRIGH &) 47 1.3 - 0.5 us
twsciry | SCL Il i 1] 4.0 0.6 - 0.26 s
tsusta) | EEEBITT UG S A S U] 47 - 0.6 - 0.26 - s
thspa) | SDA BE LR FRRT A] - 3.4 - 0.9 - 0.4 us
tsuspa)y | SDA Z 7 [A] 250.0 100 - 50 ns
i‘(SDA’ SDA fil SCL |- FFisf|A] 1000 20+0.1Cb | 300 - 120 ns
r(SCL)
ttf‘SDA) SDA 11 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 {f’{t%ﬁiﬁﬁﬁﬁ%ﬁ:ﬁﬁﬁ ] (L 2k 47 13 i 0.5 s
A) 7 IH)
Cb FF RN 400 400 - 100 pF
tuspa) | HEA RN [H] 3.45 0.9 - 0.45 s
tvack) | R RU R 3.45 0.9 - 0.45 us

1 WS RIE, AEA P .

2. RNERBRERRI2CH R IR, feckiBZIRKT2MHz. ANIAFMRIER CI2CHI R RIER, feclki b K T4MHz,

3. PLESHEAF-40~105T
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ERRAK
4-12 1PC IR ZAZ LB AN 2 v i ()

VvDD VDD
(2): (2)
4.7KQ gmm
100"
1
I°C Bus A SDA

Wt " scL
100Q

Repeated Start
Start Condition fmdmon

scA /(7T
i /

i )< >< - Start Condition
tf(_>-SD A)‘— —> < lspa) p—a—t5y(sDA) N \ N \:/
tvsoi) tthA)L P o iwsTAsTO)
tr:(STA) tusckH) < i —>t—a<— Stop Condition
scL - -— VAT A
S\ S
) . t
buscrL) = lHSCK) =0} ot = tscx) % eSO
—] /g —> 9 th clock
1% clock cycle

1. & SEE TCMOSHF: 0.3Vop#0.7Vop.
2. e BARRE BT I2CH DI
3. FHPHEHOR T SRR AR, WTUANERSETHEE, F5REE.

4.3.16SPI/12S%% 1 Re itk

BrARF IR, 2 4-345 i ISPIZENER 4-3551H 2SS B ARSI, fecLiod TR AV pp fit H LI
a4 ERR,

A e N 2 I ThAE 51 BI(SPINSS. SCLK. MOSI. MISO, I2SfWS. CLK. SD)RIE: RS, 2
4.3.127%i.
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BEREIR
% 4-34 SPITEFE®
; BAE BAE
&5 e 21 XA B/ME 105° C) | (125° ©) E::¥iv
fscLk EX 5 - 36 -
0 R
Vtsser SPIRT £ AT R TCER - % - MHz
tscLitiscLk) SPIR 8 - F-FIRBEI (A | i f%F: C = 30pF - 6 - ns
DuCy(SCK) SPIM g NI B 15 25 Eb SPIMARE 45 55 - %
tounss) NSSHE 37 i [] MAR Atpcik - - ns
thinss)® NSSHRFF B[] A 2tpcLk - - ns
1)
bwescLict) SCLK = FMI [ (1] FH trcLk - 2 trcLk + 2 trcLk + 2 ns
twscky®
tsugmn )@ A A e e R 35 - -
tao)® Hs iy N g S ) INEER 3 - - ns
thou ™ ot X Fk 3 p \
ey Hl i N PR RN 1] PCER 3 - - ns
taso)V®@ F i iy A (] MAE, feck = 20MHz 0 3tpcLk 3tpcLk ns
taisso) Kb 25 1 A) N 2 10 - ns
tvsoy® Hc i B A 0 [a) M (R IIE 2 J5) - 12.5 - ns
tvvo)™ FE i H A 350 [ ER(EREILIEZ ) - 6.5 - ns
tnso)® A S AM%“@%@@ZF) 5 - -
PG HOE i S ORRR I ) TR AL Z)E) 05 - - ns
% 4-35 SPI2/34FEW
o BXE BXE .
: >
#5 25 %M B/ME 105° ©) | 125° C) E:<X 7o
fscLk T i EX 5N - 18 -
tosers SPIR £ A TS - 18 - MHz
tr(scLtfscLi) SPIR B b TR B (1] IR C=30pF - 8 - ns
DuCy(SCK) | SPIM%i AR &f &5 45 Eb SPIAAE 45 55 - %
Lunss) @ NSSHE I [H] M Hpcik - - ns
thnss)™ NSSEREF I 7] M 2tpcik - - ns
1
Ewizti:)(; SCLK S FHIG R i ] FpE toik-2 | trok+ 2 trcLk + 2 ns
tsu(MI )(1) I*ﬁfﬁ gi:g g : :
B g N\ 2 S (] ns
tsusn® AT Sl - . -
SP13 5 - -
Bym i N AR R 8] TR 5 ns
(1) - -
th(st) MAR SF13 > - -
ta(s0)V K Vi i ) MAE L, fecik = 20MHz 0 3tecik 3teci -
taisso) ¢ K5 2R R ) LNEEN 2 10 - ns
tuso® PHER(EREDELR) ot e :
H i A 50 [A] P12 - 5 5 - ns
tumo)™® EX SN (d: Ui P =) SF13 - 9 -
triso® WHRERELEZR)  Bod 4 : :
H i H PR B 1] P12 - ns
thovio)® R (RN 2 )5) SF13 1 - -

HIZRE AR I, AL Al
s /IME AR WS i RN ], oK AR R IR R SRAS 20 (1 ORI ]
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BRI
3. BUMERIR AR PR/, B OER R IEEIRE L B T s A I B ORRT ],
Kl 4-13 SPIN P — MARNICPHA=0
CLKPHA=0
NSS input \ /i
p // :
: tunss) | te(scLk) R / L thnss) J :
€ = >| 'I P >
— | |
CLKPOL=0 I : tw(scLiH) | | : I |
t | f
I | W(SCLKL) | | | I
! . :
I |
CLKPOL=1 I . w/—\—/ : t
I taso) I | tyso), | thso) || T | Uis(s0)
S8 o ilina e
| T t
MISO output | : MSB out ><j Bit 6~1 out// LSB out >7
tsuesty i :
> /
T
MOSI input M I MSBin !r>< Bit6~1ir// >< LSB in XZHHHHNHN
|
le thesn N
[} '

4-14 SPIET P — MAEUFICPHA=1W

CLKPHA=1
NSS input \ /, /I
I ToscLk /7 |l
I Lunussy He = > | s |
| | | | I
CLKPOL=0 | I |
I | buscikey | | I |
| I fwscky 1 | : | |
I N—P: | I I | I I
| [
CLKPOL=1 | | | | W trscLky | ¢
I taso) b It It | tyscLi I Lis(so)
I lusop! nsQ) !
I : f //// } I
MISO output >< : : MSB out ><i Bit 6~1 out >< LSB out >—
tsuesny : | thesy
- > /s
77
vostnew )N wsein ) misan™ X wssin XTI

1.

W& 5 E T CMOSHLF: 0.3VopA10.7Vop.
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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 ween + X Zewein) X~ wwn X

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

!r>< LSB out ><

1. IMESEETFCMOSHT: 0.3Voofl0.7Vop.
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BEREIR
#* 4-36 128D
BXE BXE .
% %
75 5% 5tk BME | e o |y | PR
DuCy(SCK) | 12S A A I 5 5 e 12S WA 30 70 - %
fmcLk EEEE e FEH - 256Fs® -
ferk Y T4 (32bit) - 64*Fs® 64*Fs® | MHz
UteeLky VPSHI BRI MAF X (32bit) - 64*Fs®) 64*Fs®
ticLig 12SIF i B THAN R BERS ] | g% : CL = 50pF - 8 -
o n 1252 45 - -
tyws) O WS 2K [a] FHH 1253 6.5 - -
‘ . 1252 45 - -
thews)® WSERIERT ] A 1253 05 N _
sy ® | WSHE LI e e : :
‘ N 1252 15 - -
tows)® | WSERFFRS T3] MBE 12S3 2.5 - -
tw(CLKH)(l) I Fa T I*ﬁfﬁ, fPCLK = 16M HZy TAEL}/FE 3125 - -
tweLky® CLK AR T 48kHz 345 \ B
tsuso_mr )@ F U :;gg g : :
ﬁ*&ﬁﬁ)\@jﬁﬁ ]“ﬂ 1252 4 _ - ns
tsusp_sr)® M2 1253 75 " "
tnisp_mr (D@ Al :;gg 12 : :
MR\ (545 ] 5% T : :
)2
th(sp_sR) M2 1253 15 - "
tusp_sn®@ | Hcd A 2] IR B (R ) [—aos : o :
tso.on® | HctE gtk (A1 R BRI ) [ aoe—{—35 : :
tuso_mm D@ | K H A 50 TR FRAEZR(ERILIFZR) :;2; 665
tsom® | ARt S ERAEBLREDILIR) oo : :

1. HBEHEIRER S SIS 1S, A = Hl
2. KT fecik. U0, dNHfecik=8MHz, WTecLk=1/frcLk=125nS.

3. HHRRHE.

el 4-16 1PS AN 7 B (KRR B )@

tecLk)

< 3|

), i
| I | I

| | |
CLKPOL=1 w
| | |

| tweLkm) : tweky) : L. thows)
| ! | | (L
WS input \ | |
| : : : e, //// : thsp_sm)
tsuws) —> | VS «—>
| | / | §
T
SD transmit >< Last bit transmit® >< :MSBtransmit >< /7Biitn transmit >< tl;aar?;r?qlitt
tsu(ISD_SR)I thsp_sR) |
—rle——
| | / -
SD receive >< Last bit receive®® >< MSB receive >< /7y Bit n receive >< Ir_eacs(:i?/let
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1. W& &S%E TFCMOSHF: 0.3Vopfl0.7Vop.
2. AT AT EBARNL R IE R . TR — A1 Z R XA AR AL 1 R B 0
Bl 4-17 128 B B (KA )@
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 \\ | | : // : 4
I | 1ty(sp_mm) 77 | thiso_mm)
| ! | | , V |
SD transmit >< Last bit transmit® >< IMSB transmit >< //Bit n transmit >< Last bit
| transmit
. tsu(SDiMd) thso_MR)
I I a -
SD receive >< Last bit receive®® >< MSB receive >< / / Bit n receive >< LaSt.b't
receive
1. WEARETCMOSHF: 0.3VopHl0.7Vop.
2. BT RIBARALAIE AR . TR — AN Z AT XA S AR [ IR R
4.3.17QSPI4F it
# 4-37 QSPITESDRAR X (145 1%
; BAAE BAE -
% SH B/Mi e 0 | e | B
fx QSPIF} fsfr i 2 - 36 - MHz
1/yck)
tw(CKH) g t(cK)/2-2 t(cky/2 (4 ns
tw(CcKL) SCKfILi 11 tery/2 tck)/2+2 t(cky/2+2 ns
tsan) i N\ B S [ 45 - - ns
th(n) N E R R FR I (] 4 - N s
tvouT) i A A A ] - 55 - ns
th(ouT) i H B DR FR I () -0.15 - - ns
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BRI
4-18 QSPITESDRIE S I 7
It (CK)l :‘ tek) k: L tw (cKkH) :: , tw (kL) ;: ::i‘;:
I ) f | I | Lo
| | | | | | |
/| I\ |
Clock | I I I | l SS
| | o ¢ ltoun) | | | o i
I I |H| | | | ] ]
|
Data output <|i Do X ! D1 X D2 \, SS
! ! '
|
! ! Its(w) th vy I
| |
Data input < DO X : D1 X D2 3—;5—
| i
I |
I |
% 4-38 QSPI{EDDRIE R F )45 1%
, BAME =PI
‘I‘
%% s¥ B/MA 105 O W L
fox QSPIR R iz - 36 . MHz
1/xcky
tw(CKH) o \ tcky/2-2 ticky/2 t(cky/2 ns
SCKE{IkHy [H
tw(CcKL) FfR 1] tcKy/2 t(cky/2+2 tck)/2+2 ns
tsany; tsr(iny i N B S ST I ] 4.5 - - ns
thiany;thrany i N B ORI ] 45 - - ns
tuioun);twoury | T HH BHE A R ) - 12 - ns
thioun);throury | T HH BHE CRAE A ] 6 - - ns
K 4-19 QSPI{EDDRAEZ F K
:;E';: :4 Yk :: L [ME) J ) :: L‘fi%l
o | | | | ) | Fol
/| [ | I\ |
Clock I | | ' ! ' ' $S
| | I 1% (OUT)l Itm (oun | | twr ouml tht (ouT) | | |
[ |‘ '| H | ) | | v
| |
Data output Q Do: :X D1 !X D2 X D3 X D4 |X D5 > SS
! T ' ' ' '
I | R | | |
| | X | stany - tfany | | | | bramy It"'“N)l
ORI A\
Data input < DO X : D1 : X : D2 X D3 X: D4: X D5 PS—
T T I o | |
[ I | [
Lo b
I I I oo

4.3.18SD/SDIO M1 O 44
B ARSI, 26 4-3951 HY A5 KR 6 BRI  froLko TR AV o b I HURFT & 2 4-3019 & IR 755
Bk N b 2 a5 II(D[7:0]. CMD. CK)RI4S RS, 2 WEE4.3.12715.

62 /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




Nation &

www.nationstech.com

ERRAK
Kl 4-20 SDIOTH; # B 3,
TT&k
tW(CKH ) SW(CKL )
CK
w{ <t
—> OH
D,CMD
(G )
tisu=— tiH
D,CMD
()
4-21 SDER AR
ck —
D,CMD
(Far )
% 4-39 SD/IMMCH; M5
o . BAMHE BXE
RS SH M B/ME (105° C) (125° C) - 7A
fop B AL RN I B R CL < 30pF 0 36 - MHz
tweky | MRS TE], fep = 16 MHz CL < 30pF 32 R
tweekey | BRI 1) CL < 30pF 30 - s
tr Bp b Tk [A] CL < 30pF
te I} BT BN 1R CL < 30pF
CMD. D#IA(BHCK)
tisu LN = RVA NG| CL < 30pF - s
EMMCHISDEFEERCMD. D H (ZHECK)
tov fii HH A 2 ) CL < 30pF 6 s
ton 8t ORI ] CL < 30pF 0 -
FESDERVIABER CMD. D#IH (B CK)
tovp fii R A A () CL < 30pF 8 s
torp 0 ORI ) CL < 30pF -1 -
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BERRA
4.3 19 3% R R 4% (CAN) £ O 414
B ot N 2 F ThRE S| BI(CAN_TXAICAN_RX) IR ERS, 2 WH54.3.1275.
4.3.20 121 HEE e 33 (ADC) RS S 3

BrRARFE AN, R 440 HGE MR GR 4-3M AR ETIR L . fucLk R ANV ppaftt i L I B A5 31
VERE: AR L I AT — K

%% 4-40 ADCH#

we 2 %1 B/AME b RivLi BAE B
Vbba AL H R - 1.8 - 3.6 Vv
VREF+ IE%% EE}ZTS - 1.8 - VDDA \Y
fapc | ADCHF#HEHR - - - 72 MHz
1.8V <Vpp<3.6V, 4
_¥J$[>)$[:1_2bit 2 0.01@ - 4.20) MHz
1.8V<Vop<3.6V, 7
_¥J$?$ID<1_0bi X 7 0.012@ - 5,50 MHz
N SR 1.8V <Vpp<3.6V, 7
i 22 8bit 0.014@ - 6.5 MHz
1.8V<Vop<3.6V, 7
= ﬁ;%_Gbl ) 7 0.0175@ - 9 MHz
- O(VSSAﬁVREF_
Van B RS N B 5 Hh) ) VRer+ \%
- - 137.6 Q
s 3.6VH KK T
Rapc® | SRFETT R BE ‘ﬁ%ﬁgﬁﬁggﬁt
3.6VHLE KT i ) 147 Q
Caoc® | HBREEARAE L2 - - 5 - pF
SNDR | Singal noise distortion ration - - 65 - dBFS
Tcal &‘{& Hﬂ- ]‘ﬂ - 82 1/fADC
@ | R 4y HE%6/8/10/12bit 15 - 601.5 1/fanc
Ts
tora | LHLE A - 6 10 20 s
@ | oy o e N i 8~614 (KAt Ts+ ZDiEiT
toony | RHIEEIT ] (ELERTCRE I 1) 6.5/2.5/10.5/12.5 Ufaoc

1. XPUEIEIE S R fanc = 72MHz.
o HRHERIE, AFEAE A
I HIE A, Vrers 1] LATE N EERFIVopa,  Vrer- I LATE W HEREFIVssao
AR HRRanA
Ts
fanc X Capc X In(2N+2) Ranc

ER A R(AKY) T S KHISMBBEST, A3 3RZE T LI/NT1/4 LSB. HiPN=12(R7R 126 70 %)

2
3.
/)

Rain <

# 4-41 ADCKALRF AW

B/NRAERT BN RFER
1PN SRR Rin (kQ) ] fy S 24 BMA DR Rin (kQ) ) Fy 2 2R A
(ns) (ns)
0.06 37 0.05 53
PR IEIE 12-bit 0.36 45 e TE 12-bit 0.35 73
0.86 79 0.85 103
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BRI
B /NRFERT B/NRFER
WA g2 Rin (kQ) ] ¥y Je BB WA SR Rin (kQ) T By Je ZRY R
(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
TSRS 10-bit 480 250 ST SRS 10-bit 485 757
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 8-bit 985 - % ok i T 8-hit 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 41 0.85 56
TSRS 6-hit 180 153 1 ol S 6-bit 485 177
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. HBHRIE, AEARE R,
HAE SEAETA=25C . Voo=3.3VHIIRE .
#* 4-42 ADCHEFE — JHIRAIMA % AFO@
5 e 2l PR KA BAME (g |
ET LAIRE frcLk = 72 MHz, +.3 45
EO ke 1R % fapc = 72 MHz, sample rate=1.75M sps, Vopa = 3.3V, + 2
ED | Mansibkigz Ta=25C 0.7 + LSB
EL By Ltk iR 72 @ﬁ%@gﬁcwﬁz}éﬁﬁ & 0.8 =

1. ADCI ELUHRS B HUE R AR 20 1 A RS Ja I

2. ADCHEFZS S FE NI R 2R 5 B S AT T bR Al OB 51 BN SRy B, DR IR 2 3 MBI 5 — A
BN 51 B IEAEBEAT AR FE . R WUAE W] BE 7 2 S A N L IR AE RIS B, (ST 2 o)) 3890 — >

FTWE.
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|:1LSBIDEAL =

4096

4095 —
4094 —

4093 —

Veee:  or VDDA peaminedty package]

4096

/ 1 1] 11

e e e -

@ 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 7 52 8]

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, S0

% 4-40.

7E: CparasiticR/~PCB (55 /& APCB A & i A0 9¢) 5 IE 5L L35 A48 2R (K2 TpF) » BRI CparasiticBUE 5 P (R L e (ks

R A M aoc
PCBHTTEW

KV rer A2 5 5 VopatHli®, HIRAT R AL IR K 4-2450K] 4-25:%H;:. BEIFAI10nFHE 24
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ERRAR
(FHIBTR), EAINZS AT REHLSEIEMCUIL J

K 4-24 {225 FL IR A8 20 (VRere R 5 VoDa HTIE)

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

1. Veer+MVrerfir N H H BLAE LOOBHI A 77 b

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

:| VppA/VREF+

See®

[ 1

1uF//10nF == \/bDA

:| Vssa/VREF-

= See @

|_
[ 1

1. Veer+MVrer SN H H DLAELOOBIK 7= o
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4.3.21 120 B ¥ 25 (DAC) B S S 3

BrRARRE I, R 4-43MZHURMEMFT SR 4-3M0S ARG . fucu AR ANV opafit HL AL I B A5 5

%% 4-43 DACHH

www.nationstech.com

i) S B/ME [BRUE ROl | B R
Vbba RO L 2.4 - 3.6 \YJ -
N Her R 1.0 1.1 1.2 \Y;
VReF+ Xk 2.4 3.6 V' | Vrere b AUARZAE T Vopa
Vssa Hh 28 0 0 \V -
- 7 6] & 2N fh 2%
Re S ERT T I () $1 H L . o E)ﬂAC_OUT%ﬂVSSAzlﬂE’JEﬁJ ik
CL B LA 50 pF | 7EDAC_OUT 3| ik [fydm K i 2%
DAC_OUT] 01,5 0.2 v
. 4 FI{IDA THIJE :
o | BEITTHIIDAC_OUTHK 18 T A IIDACH: H1 5 2
v MVRer=3.6V X 12 7 AN EUE
LA FT AT IDAC_OUTHL & | T)E; OXOE0~0XF1C,
DAC_OUT | EVeer=24v MELT 12 S K S
L VRer+ 0X155~0XEAB.,
2 R 38 o< A1 FIDAC_OUTHLE -
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 H #E 5 250
| (Voop+Vopa+VRer+) nA | T
P00 I M SUDAC BV R o
(Vooa+Vgers) 5 200
) ‘ ‘ ‘ 405 LSB | DACHE & N10fL (44 EB1=B0=0)
DNL AELR M 2 (AN ARG 18] B 22)
) LSB | DACHZE H12fi
B A B (AL IR P & M EUE S5
INL | fCHBOFIFLES4095 2 [a]F3HEL% 1 ) f 46 LSB | pach: 126
%)
s | SRR TOXB00N U B0 Kl 5 5 mV_| DACHEH /y12fi
A BUE Vrerd/2 2 18] IR ) H7 LSB | Vrer+=3.6VIF DACH & F12f
Wik | WiiRE +0.5 % | DACHLE N12fi
YL P (4B L0 AR s Clomo < S0pF
tserun | AMEEEAD AN, DAC_OUTIAH I A O Iy
HAEH LSB)
i M NS B NI (W EE AR 2
BOFTEZ | j+1LSB), 5% FHIDAC_OUTIHI& K 1 MS/s | CLoap < 50pF
% Rioap = 5kQ
S PR N CLoap < 50pF, Rioap = 5kQ
A H A e TR .
twakeup gﬁg)é PRI POVIBALEL 6.5 10 ps | BB F IR/ R AT RERUE 2
[]
PSRR+ ﬁéfﬂfﬁﬂ[:E(*BXUL?VDD:SSA)(%%%SE%ZE -67 -40 dB | #fRLoaps CLoap < 5OpF
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4.3.22BE PR (OPAMP) 1S 23

FrRARRE I, R 4-44MZHUR AT SR 4-3M0SR AR BEIE . fucuk AR ANV opafit HL AL I S A5 31

#* 4-44 OPAMPHFE

www.nationstech.com

loaded with 4 KQ

#5 su it mhw | wm | O e
VopA FERAL B R - 1.8 - 3.6 \Y;
CMIR FLAE I g A\ 0 - 0 - VbpA Y,

VlorrseT B ONS i - -35 +/-1 35 mV

AVIOFFSET FN R H R R - - 10 - uVv/ T
lLoaD IREN HL VR - - 0.5 - mA
NEPUEN TN No load, ) )
Iopa BHE RS IR T FE quiescent mode 15 mA
1 IZ T H I )
TS OPAMP_VOUT BN - 400 - - ns
- - ADCRFE S [H]

CMMR LRI L - - 84 - dB
PSRR YR B - - 100 - dB
GBW 3 25 - - 4 - MHz

SR A - 15 - V/us
RLOAD /B G i 2 : - G
CLOAD RREHAE - - - 50 pF

CLOAD < 50 pf,
NI =
TsTArRTUP JE BN AL [R] RLOAD = 4M& - 3 - us
Follower
configuration
: ETTPRUANEIN Input signal
4 > - -
PGA Gain error ] G 8 25 15 2 amplitude> 100mV 25 %

PGA Gain=2
Cload = 50pF, - 2 -
Rload =4 KQ
PGA Gain=4

PGA bandwidth for g:gzg B 20125 - ! -

PGA BW different non PGA Gain=16 MHz

inverting gain Cload = 50pF, i 0.25 i
Rload = 6 KQ
PGA Gain = 32,
Cload = 50pF, - 0.125 -
Rload =7 KQ
@ 1KHz, Output ) 111 )
loaded with 4 KQ

< g 7
en R, P gt 7 5 @ 10KHz, output _ e ] nV/VHz

1 W RIE, AR .
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4.3.23 L5 (COMP) BB S 28

BrRARRE I, R 4-45HIZHUR MM AT SR 4-3M0S ARG . fucuk AR ANV opafit HL AL R I B A5 31

* 4-45 COMP4 i
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4.3.24 1R B AL KA (TS) Rtk

, B | BE | BKHE -
e S A w | @ | o o | B
VbpA RO L HL - 1.8 - 3.6 »
Vin i N HL R Y - 0 - Vopa
TSTART ECBLER IR B LI TH) - - 10 - ps
Propagation delay for
to 200 mV step with 100 - - 70 - ns
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