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CX32L003 
ARMª Cortexª-M0+ 32-bit MCU, up to 64 KB Flash, 4 KB SRAM, 

2.5-5.5V, TSSOP-20/QFN-20 
Datasheet - production  data 

 ̧ ῤ  

Â ARMª Cortexª-M0+ῤ ̆ ⌠24MHz 

Â ѿҩ24ᵝ  

Â ᵞⱳ  

Â 32ᵝ ᴆӗ  

 ̧ ῤ  

Â 32K/64K ῀ Flash̆ΐ ΏḠ ⱳ  

Â 4K SRAM 

 ̧ ҍ  

Â 4  

-  4MHz~24MHz  

-  32.768KHz  

-  ῤ 4MHz~24MHz  

-  ῤ ᵞ 38.4KHz/32.768KHz  

-  ᴆ  

Â  

-  ң ᵞⱳ ᵬ ̔SleepȁDeep Sleep Mode 

-  ᵞ ̆ ҹҬ ᵝ 

 ̧ Ҭ  

Â Ҭ └ (NVIC) ԍ └32ҩҬ ̆ 

ҩҬ ҹ4ҩᴨᾢ  

Â ұ (SWD) 2ҩ /4ҩ  

 ̧ I/O  

Â 20-Pin Ҋ16ҩI/O 

 ̧ Ḥ  

Â UART0-UART1 ‰  

Â ᵞ ᵞⱳ UART 

Â SPI ‰ ̆ 8Mbps 

Â I2C ‰ ̆Һ 1Mbps̆׆

800Kbps 

Â One-Wire  

 ̧  

Â ֟ ѿҩ1KHz̆ 2KHz̆ 4KHz Ḥ

  

 

 

 

 
                                    
                                 TSSOP20                              QFN20 
                               6.5X4.4mm                           3X3 mm 

 

 ̧ /  

Â 1x16β └ ̔ 4 PWM ₮/ ῀

̆ 3 ԑ ץ̆₮ Ả ⱳ

 

Â 1x16β ̆ 4 ₮/ ῀

PWM ₮ 

Â 1x16β ↓̆ 5 ῀ /

₮̆PWM ₮ 

Â 2x16/32ᵝ /  

Â 1x16β ᵞⱳ  

Â ꜚ  

Â  

 ̧ RTC 

Â RTC ( /№/ ) ҆ ⱳ ( / / ) 

Â ⱳ ( /№/ / / / ) 

Â RTC׆Deep Sleep  

 ̧ ADC 

Â 7 12ᵝ1Msps ̆12ᵝSAR ADC 

 ̧ (VC) / ᵞ (LVD) 

 ̧ ᴆCRC-16  

 ̧ ᵬ ᴆ 

Â ᵬ 2.5V 5.5V 

Â ᵬ 24MHz 

Â ᵬ ̔-40¬A+85¬A 

 ̧ 16 ѿID (UID) 

 ̧ ΐ 

Â ῃⱳ ῀ ‗  

Â (ISP )  

 ̧ ̔TSSOP20ȁQFN20 
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 ׃ .1

 

CX32L003 ѿ ῤ  32 ᵝ ARMª Cortexª-M0+ῤ ᵞⱳ ȁLow Pin Count ᵬ

(2.5V͘ 5.5V) └ ̆ 24MHz̆ ῤ 32K/64K ῀ Flash̆4K SRAM̆

ԅ12ᵝ1Msps  SAR ADCȁRTCȁ ȁ UARTȁSPIȁI2C PWM ү

̆ΐ ȁ ȁ Ȃ 

 

CX32L003 ↓ΐ ᵬ ȁᵞⱳ ȁᵞ ȁ ȁ ᵬ ȁ

ᴇ ᴨ̆ל ԍҊ↓ ̔ 

 

ȁᾟ ȁ ȁ ȁ ȁ ȁ ȁ ȁת ꜚȁ ȁ

ᴰ ȁ ץ Ȃ 

 

CX32L003F6 CX32L003F8 

20 

GPIO 16 

Ҭ 16 

(TIM1) 1 

(TIM2) 1 

(PCA) 1 

TIM10/11 2 

A/D 7 

Flash(K ) 32 64 

SRAM(K ) 4 

UART 2 

LPUART 1 

SPI 1 

I2C 1 

IWDG 1 

WWDG 1 

1-WIRE 1 

CRC16 1 

1 

AWK 1 

RTC 1 

LVD/VC  

CPU ARMª Cortexª-M0+ 24MHz( ) 

2.5͘5.5V 

-40͘63¬A 

Flash Ḡ  

TSSOP20ȁQFN20 
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2. ֟ ⱳ  

 

Ҋ CX32L003 ↓֟ ⱳ ץ Ạѿҩ Ȃ 

 

2.1 32 β  Cortexª-M0+ῤ  

 

ARMª Cortexª-M0+ ѿף ῀ 32ᵝRISC ̆ ȁⱳ ᵞ̆ 

ᶫ MCU ᵞ ̆ ᶫ ᾢ Ҭ ȂCortexª-

M0+ ῃ KeilȁIAR ̆ ԅѿҩ ᴆ ̆ 2 SWD Ȃ 

 

Cortexª-M0+ ̔ 

 

פ Thumb /  Thumb -2 

2  
CoreMark/MHz 2.46 
DMIPS/MHz 0.95 

Ҭ 32 ҩҬ  

Ҭ ᴨᾢ  4 Ҭ ᴨᾢ  

פ  32 β ӗ  

 SWD 2 ̆ 4ҩ Ҭ (break point)ץ  2ҩ (watch  point)  

 

2.2 ῤ (Memory) 

2.2.1 ῀ ῤ (Flash) 

 

῀ ῤ ̆ ԍ Ȃῤ ῃ Flash └ ̆ ῀̆ ῃῤ

֟ ̆  ISP ⱳ Ȃ 

 

 ̧ CX32L003F8 ↓  64K  

 ̧ CX32L003F6 ↓  32K  

 

2.2.2 ῤ  SRAM 

 

4K ῤ  SRAMȂ 
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2.3  

 

ѿҩ ҹ 4M͘24MHz  HXTȂ 

ѿҩ ҹ 32.768KHz ᵞ  LXTȂ 

ѿҩ ҹ 4M͘24MHz ῤ  HIRCȂ 

ѿҩ ҹ 32.768KHz/38.4KHz ῤ ᵞ  LIRCȂ 

 

2.4 ᵬ  

 

CX32L003  3 ᵬ ̔ 

 

1.  Active̔CPU ̆ ⱳ Ȃ 

2. ᴡ  Sleep̔CPUẢ ̆ ⱳ Ȃ 

3. ᴡ  DeepSleep̔CPUẢ ̆ Һ ῏ ̆ᵞⱳ ⱳ

Ȃ 

 

ץ ᴆ ᵬ Ȃ CPU ῏ ̆ῒז №ᶭ ץ ᵬ̆ 

ץ Ҭ CPUȂ Ҋ̆ Һ ῏ ̆ № Ả ᵬ̆ ᵬ

ῤ 38.4KHz/32.768KHz ῤ ᵞ ҉̆ ץ RTCҬ ̆AWKҬ Ҭ Ȃ

ᵬ Ҋ̆ ץ № ᵬ Ả ѿ֓Ҍ ᶏ ⱳ

ӊ ℗ Ȃ 
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2.5 Ҭ └ (NVIC) 

 

Cortexª-M0+ ῤ ԅ Ҭ └ (NVIC)̆ 32ҩҬ (IRQ) ῀̆ ҩҬ

ᴨᾢ ̆ ̆ └ Ҭ Ȃ 

 

?PKª Cortexª-M0+  Technical  Reference Manual ҍ ?PKª v6-M Architecture  

Reference K_ls_jȂ 

 

32 ҩҬ ̆  2-1 Ҭ ̔ 

                                                      1Ҭ  

Ҭ  
(IRQ#) Ҭ ׃

Sleep Deep Sleep 
 

0 GPIO_PA GPIOA Ҭ Y Y 0x0000 0040 

1 GPIO_PB GPIOB Ҭ Y Y 0x0000 0044 

2 GPIO_PC GPIOC Ҭ Y Y 0x0000 0048 

3 GPIO_PD GPIOD Ҭ Y Y 0x0000 004C 

4 Flash Flash Ҭ N N 0x0000 0050 

5 Ḡ - - - 0x0000 0054 

6 UART0 UART0 Ҭ Y N 0x0000 0058 

7 UART1 UART1 Ҭ Y N 0x0000 005C 

8 LPUART LPUART Ҭ Y Y 0x0000 0060 

9 Ḡ - - - 0x0000 0064 

10 SPI SPI Ҭ Y N 0x0000 0068 

11 Ḡ - - - 0x0000 006C 

12 I2C I2C Ҭ Y N 0x0000 0070 

13 Ḡ - - - 0x0000 006C 

14 TIM10 TIM10 Ҭ Y N 0x0000 0078 

15 TIM11 TIM11 Ҭ Y N 0x0000 007C 

16 LPTIM LPTIM Ҭ Y Y 0x0000 0080 

17 Ḡ - - - 0x0000 007C 

18 TIM1 TIM1 Ҭ Y N 0x0000 0088 

19 TIM2 TIM2 Ҭ Y N 0x0000 008C 

20 Ḡ - - - 0x0000 0088 

21 PCA PCA Ҭ Y N 0x0000 0094 

22 WWDG WWDG Ҭ Y N 0x0000 0098 

23 IWDG IWDG Ҭ Y Y 0x0000 009C 

24 ADC ADC Ҭ Y N 0x0000 00A0 

25 LVD LVD Ҭ Y Y 0x0000 00A4 

26 VC VC Ҭ Y Y 0x0000 00A8 

27 Ḡ - - - 0x0000 00A4 

28 AWK AWK Ҭ Y Y 0x0000 00B0 

29 OWIRE 1-WIRE Ҭ Y N 0x0000 00B4 

30 RTC RTC Ҭ Y Y 0x0000 00B8 

31 CLKTRIM CLKTRIM Ҭ Y Y 0x0000 00BC 
 

̔ ῤ ᵞ ᵞ ⱳ   
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2.6 ᵝ └  

 

֟ ΐ  9 ҩ ᵝḤ ̆ ҩ ᵝḤ ץ  CPU ̆ ᴪ ᵝ̆

 PC ᴪ ᵝ ᵝ (0x0000 0000)Ȃ 

 

Ҭ  

1 ҉ / ᵝ 

2  Reset Pin ᵝ 

3 IWDG ᵝ 

4 WWDG ᵝ 

5 ᴆ ᵝ 

6 (LVD) ᵝ 

7 LOCKUP ᵝ 

8  CPURST ᵝ 

9  MCURST ᵝ 

 

2.7  IO (GPIO) 

 

ᶫ16ҩGPIO ̆ῒҬ №GPIOҍ Ȃ ҩ └ ᵝ

└Ȃ Ҭ Ҭ ̆ ׆ ⱳ Ҋ MCU ⌠ ᵬ Ȃ Push-

Pull  CMOS ₮ȁOpen-Drain ₮Ȃῤ ҉ ȁҊ ̆ ῀

ⱳ Ȃ ₮ ꜚ ⱬ ̆ 12mA ꜚ ⱬȂ16 ҩ IO Ҭ Ȃ 

 

 

 

CX32L003 ֟ 1ҩ └ ȁ1ҩ ȁ1ҩ ↓ȁ2ҩ ȁ

1ҩᵞⱳ ȁ1ҩ ȁ1ҩ 1ҩ (SysTick)

Ȃ 

 

Ҋ ԅ └ ȁ ⱳ ̔ 

 

 2  
 

  

ᵝ № PWM  

₮

 /  

 ԑ

₮ 

TIM1 16 β 1/2/4/8/16/64/256/1024
ȁ ⁞ȁ  

/ ⁞ 4 3  

TIM2 16 β 1/2/4/8/16/64/256/1024
ȁ ⁞ȁ  

/ ⁞ 4  

↓ PCA 16 β 2/4/8/16/32 5  

ᵞⱳ LPTIM 16 β  

TIM10 16/32 β 1/2/4/8/16/32/64/128  

TIM11 16/32 β 1/2/4/8/16/32/64/128  
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2.7.1 └ (TIM1) 

 

1 ҩ └ (TIM1) ץ № ⌠6ҩ ҈ PWM ̆ ΐ ῀ ԑ

 PWM ₮̆ ץ Ȃ ҩ ץ ԍ̔  

 

 ̧ ῀  

 ̧ ₮  

 ̧ ֟ PWM( Ҭ ) 

 ̧ ‖ ₮ ҹ16ᵝ ‰ ̆ ҍTIMx ΐ ⱳ Ȃ ҹ16ᵝPWM

̆ ΐ ῃ └ ⱬ(0~100%)Ȃ 

 

Ҋ̆ ץ ‟ ̆ PWM ₮ ׆̆ ℗ ֓ ₮ └ ῏Ȃ

ⱳ ҍ TIM ̆ῤ Ӟ ̆ └ ץ ⱳ

ҍῒז TIM ᵬ̆ ᶫ Ԋᴆ ⱳ Ȃ 

 

2.7.2 (TIM2) 

 

(TIM2) ѿҩ 16 ᵝ ꜚⱴ ⱴ/ ⁞ ȁѿҩ 16 ᵝ № 4ҩ

̆ ҩ ԍ ῀ ȁ ₮ ȁPWM ‖ ₮̆ ױ ⱳ

ҍ └ ῍ ᵬ̆ ᶫ Ԋᴆ ⱳ Ȃ Ҋ̆ ץ ‟ Ȃᴋ

ѿ ‰ ԍ֟  PWM ₮Ȃ 

 

2.7.3 ↓ (PCA) 

 

PCA( ↓ Programmable  Counter  Array) 5ҩ16ᵝ / Ȃ

/ ץ ᵬѿҩ /Ԋᴆ / ⱳ ȂPCA ҩ ץ

̆ ᶫ ῀ / ₮ ‖ └Ȃ 

 

2.7.4 ᵞⱳ (LPTIM) 

 

ᵞⱳ ҹ1ҩ 16ᵝ Ȃ ῏ ׅ ץ ῤ ᵞ LIRC

ᵞ ᵣ / Ȃ Ҭ ץ ᵞⱳ Ҋ Ȃ 

 

2.7.5 (TIM10/TIM11) 

 

2ҩ16/32 β TIM10/TIM11ȂTIM10/TIM11 ⱳ ῃ ̆

/ ̆ ץ ᵬ ȂTIM10/TIM11 ץ ‖

Ȃ  
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2.7.6 (IWDG) 

 

ѿҩ20ᵝ ⁞ Ȃ ῤ LIRC ᶫ ̕ ԍῤ LIRC ԍҺ ̆

Ả Ҋ ᵬȂ ᵬ Ḃץ̆ ᵝ ᴆ̆Ӟ ᵬ

Ḃҹץ̆ ᶫ Ȃ ̆ ῒ ᴆ ᴆ Ȃ

Ҋ̆ ץ ‟ Ȃ 

 

2.7.7 (WWDG) 

 

ԍѿҩ8ᵝ ⁞ ̆ 20ᵝ № ̆ APB (PCLK) ᶫꜚᵬ Ȃ

ᵬҹץ ץ̆ ᵝ ᴆ̆ ΐ Ҭ ⱳ ̆ ғ ץ

Ҋ ‟ Ȃ 

 

2.7.8 SysTick (SYST) 

 

Ғ ԍ ᵬ ̆ᵖӞ ᵬ ‰ ⁞ Ȃ ΐ Ҋץ ̔ 

 

 ̧ 24 β ⁞  

 ̧ ꜚ ⱳ  

 ̧ ҹ0 ̆֟ Ҭ  

 ̧ (HCLK HCLK/4) 

 

2.8 (RTC) 

 

 ̧  RTC ( ȁ№ȁ ) ҆ ⱳ ( ȁ ȁ ) 

 ̧ ( ȁ№ȁ ȁ ȁ ȁ ) 

 ̧ RTC Sleep׆ץ  

 

2.9 (UART0/UART1) 

 

2 (Universal Asynchronous Receiver/Transmitter)  

 

2.10 ᵞⱳ (LPUART) 

 

1 ᵞⱳ Ҋ ץ ᵬ  (Low Power Universal Asynchronous Receiver/Transmitter)  
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2.11 ұ (SPI) 

 

1 ұ (Serial Peripheral  Interface)̆ Һ׆ Ȃ 

 

2.12 I2C (I2C) 

 

1 I2C ̆ Һ׆ Ȃ ұ ̆ ӊ Ҍץ ᴰ ̆ұ 8ᵝ

ᴰ  1MbpsȂ 

 

2.13 One-Wire (OWIRE) 

 

 One-Wire Ȃ 

 

2.14 (BEEP) 

 

ץ BEEP ҉֟ ѿҩ1KHz̆ 2KHz̆ 4KHz Ḥ ̆ ꜚ Ȃ 

 

2ҩ TIM10/TIM11ҍ1ҩLPTIM ץⱳ ₮̆ҹ Buzzer ᶫ ꜚ Ȃ ץ

ԑ ₮̆Ҍ ҈ Ȃ 

 

2.15 (AWK) 

 

AWK ԍ MCU ῀ᵞⱳ ᶫѿҩῤ ‰Ȃ ‰ ῤ ᵞ

RC (LIRC) № HXT ᶫ Ȃ 

 

2.16 ‰/ (CLKTRIM) 

 

ῤ ‰ ̆ ץ ‰ ‰ῤ RC ̆֞ ᶏ ῤ RC

ᵬ Ȃ 

 

2.17 ѿID (UID) 

 

₮ ΐ ѿ 16 ̆ wafer lotḤ ץ̆ Ḥ ȂID  

0x180000F0-0x180000FFȂ 

  



Rev.1.0.7, 2022/3/30 

 

15/49 

2 ֟ ⱳ  CX32L003 Ύ 

 

 

 

2.18 Όᵩ ᾝ(CRC) 

 

 ISO/IEC13239 Ҭ ₮  F(x)= X16 + X12 + X5 + 1Ȃ 

 

2.19 / (ADC) 

 

Ҍ  12 ᵝ ̆  16MHz ADC Ҋ ᵬ ̆ ⌠1MspsȂ

Ȃ7ҩ ̆ ץ ̆ ̆ Ȃ / Ҋ̆ ꜚ

ѿ ῀҉ Ȃ 

 

 ̧ ῀ ̔0 to VDD 

 ̧ ̔16/20 clock cycles 

 ̧ ׆ץ ̆ῤ TIM1ȁTIM2ȁTIM10/TIM11ȁVC ADC  

 ̧ (EOC)Ҭ  

 

2.20 ᵞ (LVD) 

 

Ȃ8 ṿ(2.5-4.4V)Ȃ ҉ /Ҋ ֟

Ҭ ᵝȂΐ ᴆ ᴆ ⱳ Ȃ 

 

2.21 (VC) 

 

/ Ȃ3ҩ / ῀ ̕1ҩῤ BGR 2.5V ȂVC ₮

ᶫ  TIM1ȁTIM10/TIM11ȁLPTimer ҍ ↓ PCA ȁ ȁ ᶏ Ȃ

҉ /Ҋ ֟ Ҭ ᵞⱳ׆̆ Ҋ  MCUȂ ᴆ Ȃ 

 

2.22 ῀  

 

῀ ‗ ̆ ᶫῃⱳ ̆ ‰ Keil/IAR ᴆȂ 4 ҩ

ץ ҩ Ȃ 

 

2.23 ⱴ ῀  Debug (DBG) 

 

ⱴ ῀ ‗ ̆ ᶫῃⱳ ̆ Ύ ῏  
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3. ῤ  

3.1  

 

Һ ̔ 

 

ᵌ 1 ҩ AHB  Master̔ 

-  Cortexª-M0+ῤ  

ᵌ 6 ҩ AHB  Slave 

-  ῤ  SRAM 

-  ῤ  Flash 

-  AHB to  APB Bridgĕ APB  

-  GPIO  

-  RCC  

-  CRC AHB  
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1 ̔ 

 

 

 1   
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3 ῤ  CX32L003 Ύ 

 

 

 

3.2 ῤ Ἕ 

 

῍ 4GB̆ Ữ ȁ Ữ ȁ ȁI/O Ȃ

ᶏ ̆ Ḡ ῤ Ҭ̆ ᵞ Ḡ ῤ ᵞ

ҬȂ ҩ ⅞№ Ҋ ̆  3-2 ̔ 

 

 

 

 

 

 
 

 

 

 

 

 

 

 
  

 

 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 2   ῤ Ἕ  

APB peripherals  

LPUART 

DEBUG 

BEEP 

LPTIM 

LVD/VC 

TIM2 

ONE-WIRE 

CLKTRIM 

RTC 

ADC 

AWK 

IWDG 

WWDG 

SYSCFG 

TIM10/11 

PCA 

TIM1 

I2C 

SPI 

UART1 

UART0 

 

AHB peripheral s 

NVIC 

System Control  Block 

NVIC 

SysTick system timer  

System Control  Block 

 

Private peripheral s 

GPIOD 

GPIOC 

GPIOB 

GPIOA 

Reserved 

CRC16 

Flash Control(FMC) 

Reset and clock control  
(RCC) 

 

0xFFFF_FFFF 

Reserved 
0xE010_0000 

Private Peripherals 

0xE000_0000 

Reserved 
0x4003_0000 

AHB Peripherals 

0x4002_0000 

Reserved 
0x4001_0000 

APB Peripherals 

0x4000_0000 

Reserved 
0x2000_1000 

SRAM(4K) 

0x2000_0000 

Reserved 
0x1800_0400 

System Configuration  
0x1800_0000 

Reserved 

0x0800_0C00 
Option  Bytes 

0x0800_0000 

Reserved 

0x0001_0000 

Main Array 

0x0000_0000 

0xE000_EF04 

0xE000_EF00 

0xE000_ED00 

0xE000_E100 

0xE000_E010 

0xE000_E008 

 
0x4002_2000 

0x4002_1C00 

0x4002_1800 

0x4002_1400 

0x4002_1000 

0x4002_0C00 

0x4002_0800 

0x4002_0400 

0x4002_0000 

 

0x4000_5400 

0x4000_5000 

0x4000_4C00 

0x4000_4800 

0x4000_4400 

0x4000_4000 

0x4000_3C00 

0x4000_3800 

0x4000_3400 

0x4000_3000 

0x4000_2C00 

0x4000_2800 

0x4000_2400 

0x4000_2000 

0x4000_1C00 

0x4000_1800 

0x4000_1400 

0x4000_1000 

0x4000_0C00 

0x4000_0800 

0x4000_0400 

0x4000_0000 
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3.3 Ữ  

 

Ҋ 3 ₮ԅ CX32L003 ᴆῤ Ḥ Ȃ 

 

3 CX32L003 ῤ Ἕ  
 

(Bytes)  

0xE000_0000 - 0xE00F_FFFF 1M Coretex-M0+ peripheral  

0x4003_0000 - 0xDFFF_FFFF Ḡ  

 

 

 

 

AHB

0x4002_1000 - 0x4002_1FFF 1K GPIOD 

0x4002_1000 - 0x4002_1BFF 1K GPIOC 

0x4002_1000 - 0x4002_17FF 1K GPIOB 

0x4002_1000 - 0x4002_13FF 1K GPIOA 

0x4002_0C00 - 0x4002_0FFF 1K Ḡ  

0x4002_0800 - 0x4002_0BFF 1K CRC16 

0x4002_0400 - 0x4002_07FF 1K FMC 

0x4002_0000 - 0x4002_03FF 1K RCC 

0x4000_5400 - 0x4001_FFFF Ḡ  

 

 

 

 

 

 

 

 

 

 

 

APB

0x4000_5000 - 0x4000_53FF 1K LPUART 

0x4000_4C00 - 0x4000_4FFF 1K DEBUG 

0x4000_4800 - 0x4000_4BFF 1K BEEP 

0x4000_4400 - 0x4000_47FF 1K LPTIM 

0x4000_4000 - 0x4000_43FF 1K LVD/VC 

0x4000_3C00 - 0x4000_3FFF 1K TIM2 

0x4000_3800 - 0x4000_3BFF 1K OWIER 

0x4000_3400 - 0x4000_37FF 1K CLKTRIM 

0x4000_3000 - 0x4000_33FF 1K RTC 

0x4000_2C00 - 0x4000_2FFF 1K ADC 

0x4000_2800 - 0x4000_2BFF 1K AWK 

0x4000_2400 - 0x4000_27FF 1K IWDT 

0x4000_2000 - 0x4000_23FF 1K WWDT 

0x4000_1C00 - 0x4000_1FFF 1K SYSCON 

0x4000_1800 - 0x4000_1BFF 1K TIM10/11 

0x4000_1400 - 0x4000_17FF 1K PCA 

0x4000_1000 - 0x4000_13FF 1K TIM1 

0x4000_0C00 - 0x4000_0FFF 1K I2C 

0x4000_0800 - 0x4000_0BFF 1K SPI 

0x4000_0400 - 0x4000_07FF 1K UART1 

0x4000_0000 - 0x4000_03FF 1K UART0 

 

 

 

 

AHB

0x2000_1000 - 0x3FFF_FFFF Ḡ  

0x2000_0000 - 0x2000_0FFF 4K SRAM 

0x1800_0100 - 0x1FFF_FFFF Ḡ  

0x1800_0000 - 0x1800_00FF 256 System Configuration  

0x0800_0200 - 0x17FF_FFFF Ḡ  

0x0800_0000 - 0x0800_01FF 512 Option  Bytes 

0x0001_0000 - 0x07FF_FFFF Ḡ  

0x0000_0000 - 0x0000_FFFF 64K Main Array (Flash) 
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4. ⱳ  

4.1 CX32L003 TSSOP20/QFN20  

 

 

 3    TSSOP20  

 

 

 4    QFN20  



 

 
Rev.1.0.7, 2022/3/30 

 

4 ⱳ  CX32L003 Ύ 
 

 

4.2 CX32L003  
 

4 ⱳ  
 

GPIOx_AFR[i+3:i] 

T
S

S
O

P
2

0

Q
F

P
N

2
0  

Config

 

0

 

1

 

2

 

3

 

4

 

5

 

6

 

7

 

8

 

F 

1 18 PD4 TIM1_CH1 PCA_CH0 RTC_1HZ TIM10_TOG UART0_TXD TIM10_EXT BEEP TIM2_CH1 VCIN2 

2 19 PD5 TIM1_CH1N PCA_CH4 SPI_MISO I2C_SCL UART1_TXD TIM10_GATE UART0_TXD TIM2_CH4 AIN5 

3 20 PD6 TIM1_CH2 PCA_CH3 SPI_MOSI I2C_SDA UART1_RXD LPTIM_EXT UART0_RXD TIM2_CH2 AIN6 

4 1 NRST  

5 2 OSC_IN PA1 TIM1_CH2N SPI_CLK I2C_SDA UART0_RXD TIM10_TOG UART1_RXD  

6 3 OSC_OUT PA2 TIM1_CH3 SPI_NSS I2C_SCL UART0_TXD TIM10_TOGN UART1_TXD TIM2_CH2  

7 4 VSS  

8 5 VCAP  

9 6 VDD  

10 7 PA3 TIM1_CH3N PCA_CH2 SPI_NSS RTC_1HZ LPUART_RXD PCA_ECI VC0_OUT TIM2_CH3  

11 8 X32K_IN PB5 TIM1_BKIN PCA_CH4 SPI_CLK I2C_SDA UART0_RXD TIM11_TOG LVD_OUT TIM2_CH1  

12 9 X32K_OUT PB4 LPTIM_GATE PCA_ECI SPI_NSS I2C_SCL UART0_TXD TIM11_TOGN  

13 10 PC3 TIM1_CH3 TIM1_CH1N I2C_SDA UART1_TXD PCA_CH1 1-WIRE TIM2_CH3 AIN1 

14 11 PC4 TIM1_CH4 TIM1_CH2N I2C_SCL UART1_RXD PCA_CH0 CLK_MCO TIM2_CH4 AIN2 

15 12 PC5 TIM1_BKIN PCA_CH0 SPI_CLK LPUART_TXD TIM11_GATE LVD_OUT TIM2_CH1 VCIN1 

16 13 PC6 TIM1_CH1 PCA_CH3 SPI_MOSI LPUART_RXD TIM11_EXT CLK_MCO TIM2_CH4 AIN0 

17 14 SWDIO PC7 TIM1_CH2 PCA_CH4 SPI_MISO UART1_RXD LIRC_OUT LXT_OUT  

18 15 SWDCLK PD1 PCA_ECI UART1_TXD HIRC_OUT VC0_OUT  

19 16 PD2 TIM1_CH2 PCA_CH2 SPI_MISO RTC_1HZ LPUART_TXD LPTIM_TOG 1-WIRE AIN3/VCIN0 

20 17 PD3 TIM1_CH3N PCA_CH1 SPI_MOSI HXT_OUT UART0_RXD LPTIM_TOGN TIM2_CH2 AIN4 
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4.3 CX32L003 ⱳ  
 

Pin No. 

(TSSOP-20)

Pin No. 

(QFN-20)

Pin 

Name

 

Pin Type

 

Description  

 

 

 

 

1

 

 

 

 

18

 

 

 

 

PD4

PD4 PD4 ῀/ ₮  

TIM1_CH1 TIM1 PWM ₮ 1 

PCA_CH0 PCA ῀/ ₮ 0 

RTC_1HZ RTC 1HZ ₮ 

TIM10_TOG TIM10 ₮ 

UART0_TX UART0 TX 

TIM10_EXT TIM10 ‖ ῀ 

BEEP BEEP ₮ 

TIM2_CH1 TIM2 ῀/ ₮ 1 

VCIN2 ῀  2 

 

 

 

 

2

 

 

 

 

19

 

 

 

 

PD5

PD5 PD5 ῀/ ₮  

TIM1_CH1N TIM1 PWM ₮ 1  

PCA_CH4 PCA ῀/ ₮ 4 

SPI_MISO SPI Һ ׆῀ ₮Ḥ  

I2C_SCL I2C  

UART1_TX UART1_TX 

TIM10_GATE TIM10  

UART0_TX UART0 TX 

TIM2_CH4 TIM2 ῀/ ₮ 4 

AIN5 ADC ᴏ ῀  5 

 

 

 

 

3

 

 

 

 

20

 

 

 

 

PD6

PD6 PD6 ῀/ ₮  

TIM1_CH2 TIM1 PWM ₮ 2 

PCA_CH3 PCA ῀/ ₮ 3 

SPI_MOSI SPI Һ ׆₮ ῀Ḥ  

I2C_SDA I2C  

UART1_RX UART1 RX 

LPTIM_EXT LPTIM ‖ ῀ 

UART0_RX UART0 RX 

TIM2_CH2 TIM2 ῀/ ₮ 2 

AIN6 ADC ᴏ ῀  6 

4 1 NRST NRST ᵝ ῀ ̆ᵞ ̆ ᵝ 

 

 

 

 

5

 

 

 

 

2

 

 

 

 

PA1

OSC_IN ῀ 

PA1 PA1 ῀/ ₮  

TIM1_CH2N TIM1 PWM ₮ 2  

SPI_CLK SPI Ḥ  

I2C_SDA I2C  

UART0_RX UART0 RX 

TIM10_TOG TIM10 ₮ 

UART1_RX UART1 RX 
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Pin No. 

(TSSOP-20)

Pin No. 

(QFN-20)

Pin 

Name

 

Pin Type

 

Description  

 

 

 

 

6

 

 

 

 

3

 

 

 

 

PA2

OSC_OUT ₮ 

PA2 PA2 ῀/ ₮  

TIM1_CH3 TIM1 PWM ₮ 3 

SPI_NSS SPI ׆ Ḥ  

I2C_SCL I2C  

UART0_TX UART0 TX 

TIM10_TOGN TIM10 ₮ 

UART1_TX UART1 TX 

TIM2_CH2 TIM2 ῀/ ₮ 2 

7 4 VSS GND  

 

8

 

5

 

VCAP

 

Power

LDO ῤ ᶫ (ֽ ῤ ᶏ ̆  

) 

9 6 VDD Power  

 

 

 

 

 

10

 

 

 

 

 

7

 

 

 

 

 

PA3

PA3 PA3 ῀/ ₮  

TIM1_CH3N TIM1 PWM ₮ 3  

PCA_CH2 PCA ῀/ ₮ 2 

SPI_NSS SPI ׆ Ḥ  

RTC_1HZ RTC 1HZ ₮ 

LPUART_RX LPUART RX 

PCA_ECI PCA  

VC0_OUT  0 ₮ 

TIM2_CH3 TIM2 ῀/ ₮ 3 

 

 

 

 

 

 

11

 

 

 

 

 

 

8

 

 

 

 

 

 

PB5

X32K_IN  32K ῀ 

PB5 PB5 ῀/ ₮  

TIM1_BKIN TIM1 ┤ Ḥ ῀ 

PCA_CH4 PCA ῀/ ₮ 4 

SPI_CLK SPI Ḥ  

I2C_SDA I2C  

UART0_RX UART0 RX 

TIM11_TOG TIM11 ₮ 

LVD_OUT ᵞ ₮ 

TIM2_CH1 TIM2 ῀/ ₮ 1 

 

 

 

 

12

 

 

 

 

9

 

 

 

 

PB4

X32K_OUT  32K ₮ 

PB4 PB4 ῀/ ₮  

LPTIM_GATE LPTIM  

PCA_ECI PCA  

SPI_NSS SPI ׆ Ḥ  

I2C_SCL I2C  

UART0_TX UART0 TX 

TIM11_TOGN TIM11 ₮ 

13 10 PC3 PC3 PC3 ῀/ ₮  
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Pin No. 

(TSSOP-20)

Pin No. 

(QFN-20)

Pin 

Name

 

Pin Type

 

Description  

TIM1_CH3 TIM1 PWM ₮ 3 

TIM1_CH1N TIM1 PWM ₮ 1  

I2C_SDA I2C  

UART1_TX UART1 TX 

PCA_CH1 PCA ῀/ ₮ 1 

1-WIRE 1-wire ῀ ₮ 

TIM2_CH3 TIM2 ῀/ ₮ 3 

AIN1 ADC ᴏ ῀  1 

 

 

 

 

 

14

 

 

 

 

 

11

 

 

 

 

 

PC4

PC4 PC4 ῀/ ₮  

TIM1_CH4 TIM1 PWM ₮ 4 

TIM1_CH2N TIM1 PWM ₮ 2  

I2C_SCL I2C  

UART1_RX UART1 RX 

PCA_CH0 PCA ῀/ ₮ 0 

CLK_MCO CPU ₮ 

TIM2_CH4 TIM2 ῀/ ₮ 4 

AIN2 ADC ᴏ ῀  2 

 

 

 

 

 

15

 

 

 

 

 

12

 

 

 

 

 

PC5

PC5 PC5 ῀/ ₮  

TIM1_BKIN TIM1 ┤ Ḥ ῀ 

PCA_CH0 PCA ῀/ ₮ 0 

SPI_CLK SPI Ḥ  

LPUART_TX LPUART TX 

TIM11_GATE TIM11  

LVD_OUT ᵞ ₮ 

TIM2_CH1 TIM2 ῀/ ₮ 1 

VCIN1 ῀ 

 

 

 

 

 

16

 

 

 

 

 

13

 

 

 

 

 

PC6

PC6 PC6 ῀/ ₮  

TIM1_CH1 TIM1 PWM ₮ 1 

PCA_CH3 PCA ῀/ ₮ 3 

SPI_MOSI SPI Һ ׆₮ ῀Ḥ  

LPUART_RX LPUART RX 

TIM11_EXT TIM11 ‖ ῀ 

CLK_MCO CPU ₮ 

TIM2_CH4 TIM2 ῀/ ₮ 4 

AIN0 ADC ᴏ ῀  0 

 

 

 

17

 

 

 

14

 

 

 

PC7

SWDIO SWD IO 

PC7 PC7 ῀/ ₮  

TIM1_CH2 TIM1 PWM ₮ 2 

PCA_CH4 PCA ῀/ ₮ 4 

SPI_MISO SPI Һ ׆῀ ₮Ḥ  

UART1_RX UART1 RX 
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Pin No. 

(TSSOP-20)

Pin No. 

(QFN-20)

Pin 

Name

 

Pin Type

 

Description  

LIRC_OUT ῤ ᵞ  RC  38.4KHZ ₮ 

X32K_OUT ᵞ ₮ 

 

 

 

18

 

 

 

15

 

 

 

PD1

SWDCLK SWD  

PD1 PD1 ῀/ ₮  

PCA_ECI PCA  

UART1_TX UART1 TX 

HIRC_OUT ῤ  RC  24MHZ ₮ 

VC0_OUT  0 ₮ 

 

 

 

 

 

19

 

 

 

 

 

16

 

 

 

 

 

PD2

PD2 PD2 ῀/ ₮  

TIM1_CH2 TIM1 PWM ₮ 2 

PCA_CH2 PCA ῀/ ₮ 2 

SPI_MISO SPI Һ ׆῀ ₮Ḥ  

RTC_1HZ RTC 1HZ ₮ 

LPUART_TX LPUART TX 

LPTIM_TOG LPTIM ₮ 

1-WIRE 1-wire ῀ ₮ 

VCIN0 ῀Ḥ  0 

AIN3 ADC ᴏ ῀  3 

 

 

 

 

 

20

 

 

 

 

 

17

 

 

 

 

 

PD3

PD3 PD3 ῀/ ₮  

TIM1_CH3N TIM1 PWM ₮ 3  

PCA_CH1 PCA ῀/ ₮ 1 

SPI_MOSI SPI Һ ׆₮ ῀Ḥ  

HXT_OUT ₮ 

UART0_RX UART0 RX 

LPTIM_TOGN LPTIM ₮ 

TIM2_CH2 TIM2 ῀/ ₮ 2 

AIN4 ADC ᴏ ῀  4 
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5.  

5.1 ᴆ 

 

≢ ̆ VSSҹץ ‰Ȃ 

 

5.1.1 ṿ 

 

≢ ̆ ֟ 100% ֟  TA;03¬A  TA=Top,Max Ҋ

(Top,Max ‗ԍ  Part Number )̆ ṿ ȁᶫ

ᴆҊ ⌠Ḡ Ȃ 

 

ҩ Ҋ Ҭ ҹ ᵀȁ / ⌠ ̆Ҍᴪ ֟  

҉ ̕ ᵀ ҉̆ ṿ ̆ ῒ ṿῬⱴ⁞҈Ṑ

‰№ ( ­1Ő'⌠Ȃ 

 

5.1.2 ῖ ṿ 

 

≢ ̆ῖ ԍ TA;03¬A  VDD=3.3V (0,3T TBB 3,3T'Ȃ ֓ ֽ ԍ

Ȃ 

 

ῖ  ADC ṿ ѿҩ ‰ ̆ Ҋ ⌠̆95%֟

ԍ ԍ ₮ ṿ( ­0Ő'Ȃ 

 

5.2 ṿ 
 

ᴆ ṿ ῖ ṿ ṿ ᵝ 

VDD 2.5 5.5 V 

VIO IO -0.3 VDD+0.3 V 

TSTG Ữ -40 25 150 ¬A 

TOP ᵬ -40 25 85 ¬A 

FCPU CPU ᵬ 32.768K 4M 24M Hz 

VESD, HBM  5.12  

VESD, CDM  5.12  

VESD, MM  5.12  

̔ 

̔CP  63¬Ăᵞ -2.¬A  63¬A chip  level ֽ  Production Quality  

Qualification   

̔CP  24MHz ̆Final Test ῏ ԍ  
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5.3 ᵬ ᴆ 
 

ᴆ ṿ ṿ ᵝ  

VDD - 2.5 5.5 V  

Cs VCAP - 0.47 2.2 ŢD  /,.ŢD 

TOP ᵬ - -40 85 ¬A  

̔ 

ᵬ ᴆ Ḡ ᵣ ᵬ ᴆȂ ᵬ ᴆ ῤ̆ ṿ ⌠Ḡ ȂⱵ

ᵬ ᴆҊᶏ ᵣ Ȃ ₮ ᴆ ᶏ ᴪ ᵣ Ȃ 

ԍ ΎҬ ȁᶏ ᴆ ᶏ ̆ Ὲ ҌẠᴋᵥḠ Ȃ ↓ ᴆӊ ᶏ

̆ Ԋ╠ ף Ȃ 
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5.4 ῖ  

 

 

 

 

 

 

 

 

 

 

1u 

 

0.1u 
+  

4.7u 

 
 

ᶏ LXT ̆  
ľCX32L003ּס Ŀ 
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5.5  

5.5.1 ᵬ  
 

ᴆ ῖ ṿ ṿ ᵝ 

IDD 

(Run 

Mode in 

RAM)

All Peripherals clock 

OFF, Run while(1) in 

RAM

Vcore =1.2V 

VDD=2.5V-5.5V

Clock source: 

HIRC

4M 157.20 171.00

Ţ? 
8M 250.80 266.00

16M 427.80 444.00

24M 605.00 626.00

IDD 

(Run 

Mode in 

Flash)

All Peripherals clock 

ON, Run while(1) in 

Flash

Vcore =1.2V 

VDD=2.5V-5.5V

Clock source: 

HIRC

4M 491.40 520.00

Ţ? 
8M 915.20 968.00

16M 1751.00 1847.00

24M 2566.60 2691.00

All Peripherals clock 

OFF, Run while(1) in 

Flash

Vcore =1.2V 

VDD =2.5V-5.5V

Clock source: 

HIRC

4M 432.80 460.00

Ţ? 
8M 799.40 848.00

16M 1519.00 1607.00

24M 2217.80 2334.00

All Peripherals clock 

ON, Run while(1) in 

Flash

Vcore =1.2V 

VDD =2.5V-5.5V

Clock source: 

LXT 

32.768KHz 

Driver=1

Ta=-2.¬A26.48 30.00  

R_;03¬A28.00 30.00

Ţ? R_;3.¬A28.40 31.00

R_;63¬A31.21 34.06

All Peripherals clock 

OFF, Run while(1) in 

Flash

Vcore =1.2V 

VDD =2.5V-5.5V

Clock source: 

LXT 

32.768KHz 

Driver=1

Ta=-2.¬A25.90 29.00  

R_;03¬A27.20 30.00

Ţ? R_;3.¬A28.00 30.00

R_;63¬A31.12 33.55

IDD 

(Sleep 

Mode)

All Peripherals clock 

ON

Vcore =1.2V 

VDD =2.5V-5.5V

Clock source: 

HIRC

4M 148.60 162.00

Ţ? 
8M 236.40 251.00

16M 413.00 433.00

24M 588.00 616.00

All Peripherals clock 

OFF

Vcore =1.2V 

VDD =2.5V-5.5V

Clock source: 

HIRC

4M 90.40 102.00

Ţ? 
8M 120.40 133.00

16M 180.00 195.00

24M 239.20 255.00

All Peripherals clock 

ON

Vcore =1.2V 

VDD =2.5V-5.5V

Clock source: 

LXT 

32.768KHz 

Driver=1

Ta=-2.¬A24.70 28.00  

R_;03¬A26.00 28.00

Ţ? R_;3.¬A26.80 29.00

R_;63¬A29.24 32.00

All Peripherals clock 

OFF

Vcore =1.2V 

VDD =2.5V-5.5V

Clock source: 

LXT 

32.768KHz 

Driver=1

Ta=-2.¬A24.25 27.00  

R_;03¬A25.60 28.00

Ţ? R_;3.¬A26.20 28.00

R_;63¬A28.99 31.00

All Peripherals clock 

OFF,except 

RTC,IWDG, 

Vcore =1.2V 

VDD =2.5V-5.5V

Clock source: 

LIRC 

32.768KHz

Ta=-2.¬A0.89 1.03

Ţ? R_;03¬A1.06 1.20

R_;3.¬A1.31 1.53
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ᴆ ῖ ṿ ṿ ᵝ 

IDD 

(DeepSl 

eep 

Mode)

LPTIM, AWK R_;63¬A3.23 4.25  

All Peripherals clock 

OFF, except RTC

Vcore =1.2V 

VDD =2.5V-5.5V

Clock source: 

LIRC 

32.768KHz

Ta=-2.¬A0.87 1.03

Ţ? 
R_;03¬A1.03 1.18

R_;3.¬A1.34 1.63

R_;63¬A3.49 5.22

All Peripherals clock 

OFF, except IWDG

Vcore =1.2V 

VDD =2.5V-5.5V

Clock source: 

LIRC 

32.768KHz

Ta=-2.¬A0.88 1.06

Ţ? 
R_;03¬A1.02 1.14

R_;3.¬A1.28 1.50

R_;63¬A3.13 3.88

All Peripherals clock 

OFF, except LPTIM

Vcore =1.2V 

VDD =2.5V-5.5V

Clock source: 

LIRC 

32.768KHz

Ta=-2.¬A0.89 1.05

Ţ? 
R_;03¬A1.03 1.15

R_;3.¬A1.31 1.51

R_;63¬A3.11 3.80

All Peripherals clock 

OFF, except AWK

Vcore =1.2V 

VDD =2.5V-5.5V

Clock source: 

LIRC 

32.768KHz

Ta=-2.¬A0.86 0.99

Ţ? 
R_;03¬A0.99 1.10

R_;3.¬A1.28 1.48

R_;63¬A3.07 3.77

All Peripherals clock 

OFF,

Vcore =1.2V 

VDD =2.5V-5.5V

Ta=-2.¬A0.90 1.47

Ţ? 
R_;03¬A1.02 1.15

R_;3.¬A1.30 1.84

R_;63¬A3.09 3.81

̔ 

1. ԍ TT Wafer ̆Ҍ ֟Ҭ  

2. ≢ ̆ῖ ṿ̂Typ̃  R_;03¬A* TBB;1,1TᴆҊ  

3. ≢ ̆ ṿ̂Max̃  Ta=-2.¬A|63¬A, VDD=2.5V~5.5V ᴆҊ ṿ 

4. ᶏ  LXT 32.768KHz ̆ ԅѿҩ 1KŖ Ȃ 
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5.5.2 Power On Reset/Brown Out Reset 

 

ᴆ ṿ ῖ ṿ ṿ ᵝ 

VPOR 

VBOR

POR (҉ ) 

BOR ( )
2.2 2.25 2.3 V 

̔ Ḡ ̆Ҍ ֟Ҭ  
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5.6 ֜  

5.6.1 ₮ Ȑ  PĂ PB̆PC̆ PD 

 

ᴆ ṿ ṿ ᵝ 

VOH
High level output voltage 

Source Current

Sourcing 4 mA, VDD = 3.3 V 

(see Note 1)
VDD-0.2

V 
Sourcing 6 mA, VDD = 3.3 V 

(see Note 2)
VDD-0.3

VOL
Low level output voltage 

Sink Current

Sinking 4 mA, VDD = 3.3 V 

(see Note 1) 

VSS+0.2

V 

On PD3 Sinking 2.4 mA,  

VDD = 3.3 V 

(see Note 2)

Sinking 6 mA, VDD = 3.3 V 

(see Note 2)

VSS+0.3On PD3 Sinking 3.6 mA,  

VDD = 3.3 V 

(see Note 2)

VOHD
High level output voltage 

Double Source Current

Sourcing 8 mA, VDD = 3.3 V 

(see Note 1)
VDD-0.2

V 
Sourcing 12 mA, VDD = 3.3 V 

(see Note 2)
VDD-0.3

VOLD
Low level output voltage 

Double Sink Current

Sinking 8 mA, VDD = 3.3 V 

(see Note 1)

VSS+0.2

V 

On PD3 Sinking 6.4 mA,  

VDD = 3.3 V 

(see Note 2)

Sinking 12 mA, VDD = 3.3 V 

(see Note 2)

VSS+0.3On PD3 Sinking 9.6 mA,  

VDD = 3.3 V 

(see Note 2)

 

Note: 

1. The maximum  total  current,  IOH(max) and IOL(max), for all outputs  combined,  should  not  exceed 40 mA to  satisfy 

the maximum  specified voltage drop.  

2. The maximum total current, IOH(max) and IOL(max), for all outputs combined, should not exceed 100 mA to 

satisfy the maximum  specified voltage drop.  

3. ᵀ ₮̆Ҍ ֟Ҭ Ȃ 
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ᴆ ṿ ṿ ᵝ 

VOH
High level output voltage 

Source Current

Sourcing 6 mA, VDD = 5.0 V 

(see Note 1)
VDD-0.2

V 
Sourcing 8 mA, VDD = 5.0 V 

(see Note 2)
VDD-0.3

VOL
Low level output voltage 

Sink Current

Sinking 6 mA, VDD = 5.0 V 

(see Note 1) 

VSS+0.2

V 

On PD3 Sinking 3.6 mA,  

VDD = 5.0 V 

(see Note 1,2)

Sinking 8 mA, VDD = 5.0 V 

(see Note 1,2)

VSS+0.3On PD3 Sinking 4.8 mA,  

VDD = 5.0 V 

(see Note 2)

VOHD
High level output voltage 

Double Source Current

Sourcing 12 mA, VDD = 5.0 V 

(see Note 1,2)
VDD-0.2

V 
Sourcing 16 mA, VDD = 5.0 V 

(see Note 1,2)
VDD-0.3

VOLD
Low level output voltage 

Double Sink Current

Sinking 12 mA, VDD = 5.0 V 

(see Note 1,2)

VSS+0.2

V 

On PD3 Sinking 9.6 mA,  

VDD = 5.0 V 

(see Note1,2)

Sinking 16 mA, VDD = 5.0 V 

(see Note 1,2)

VSS+0.3On PD3 Sinking 12.8 mA,  

VDD = 5.0 V 

(see Note 1,2)

 

Note: 

1. The maximum  total  current,  IOH(max) and IOL(max), for all outputs  combined,  should  not  exceed 40 mA to  satisfy 

the maximum  specified voltage drop.  

2. The maximum total current, IOH(max) and IOL(max), for all outputs combined, should not exceed 100 mA to 

satisfy the maximum  specified voltage drop.  

3. ᵀ ₮̆Ҍ ֟Ҭ Ȃ 
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5.6.2 ῀ Ȑ  PĂ PB̆PC̆ PD 

 

ᴆ ṿ ῖ ṿ ṿ ᵝ 

VIT+

Positive-going 

input threshold 

voltage

VDD=2.5 1.4 V 

VDD=3.3 1.8 V 

VDD=5.5 3 V 

VIT-

Negative-going 

input threshold 

voltage

VDD=2.5 0.9 V 

VDD=3.3 1.3 V 

VDD=5.5 2.4 V 

Vhys
Input voltage 

hysteresis (VIT+ - VIT-)

VDD=2.5 0.5 V 

VDD=3.3 0.5 V 

VDD=5.5 0.6 V 

Rpullhigh Pullup Resistor

VDD=5.5 

VIN=0
40 50 60

Kohm 

VDD=3 

VIN=0
90 100 120

Rpulllow Pulldown Resistor

VDD=5.5 

VIN=5.5
70 85 110

VDD=3 

VIN=3
40 50 60

Cinput Input Capacitance 5 pf 

̔ ᵀ ₮̆Ҍ ֟Ҭ Ȃ 

 

5.6.3 ȐPĂ PB̆PC̆ PD 

 

ᴆ VDD ṿ ᵝ 

Ilkg Leakage current See Note 1, 2 2.5V /  3.6V ­3. nA 

Notes: 

1. The leakage current  is measured with  VSS or VDD applied  to  the corresponding  pin(s), unless otherwise noted.  

2. The port  pin  must  be selected as input.  

3. ᵀ ₮̆Ҍ ֟Ҭ Ȃ 
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5.6.4 / ῀  

 

ᴆ ṿ ṿ ᵝ 

T(int) External interrupt  timing
External trigger signal for the 

interrupt flag(see Note1)
30 ns 

T(cap) Timer Captuter  timing
TIM1/TIM2 capture  pulse width  

Fsystme =4MHz
0.5 Ţq 

fEXT
Timer clock frequency  

applied  to  pin

TIM1,TIM2,TIM10,TIM11 external  

clock input  

Fsystme =4MHz

0 fTIMxCLK/4 MHz 

T(PCA)
PCA clock frequency 

applied  to  pin

PCA external  clock input  

Fsystme =4MHz
0 fPCACLK/4 MHz 

Note: 

1. The external signal sets the interrupt flag every time the minimum t(int) parameters are met. It may be set even 

with  trigger  signals shorter  than  t(int).  

2. ᵀ ₮̆Ҍ ֟Ҭ Ȃ 

 

5.6.5 ῤ  HIRC  

 

ᴆ ṿ ῖ ṿ ṿ ᵝ 

FMCLK
Internal  RC Oscillation  

frequency
4.0

4.0 

8.0 

16.0 

24

24 MHz 

IMstart
(1) 

 

Start-up time  Not 

including  software  

calibration

FMCLK=4MHz 4.04 4.71 5.60 Ţq 

FMCLK=8MHz 2.52 2.78 3.30 Ţq 

FMCLK=16MHz 1.88 2.00 2.22 Ţq 

FMCLK=24MHz 1.64 1.78 1.99 Ţq 

IMCLK Current consumption

FMCLK=4MHz 30 60 120 Ţ? 

FMCLK=8MHz 40 80 160 Ţ? 

FMCLK=16MHz 75 150 300 Ţ? 

FMCLK=24MHz 100 200 400 Ţ? 

DCMCLK Duty cycle 45 50 55 % 

DevM Frequency Deviation
VDD = 2.5V~5.5V 

Ta = -2.¬A ~ 63¬A
-2.5 +2.5 % 

̔ ԍ ̆Ҍ ֟Ҭ  
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5.6.6 ῤ  LIRC  

 

ᴆ ṿ ῖ ṿ ṿ ᵝ 

FACLK
Internal  RC Oscillation  

frequency

37.83 

32.28

38.4 

32.768

38.97 

33.26
KHz 

TAstart
(1) Start-up time 68.21 74.74 80.00 Ţq 

IACLK Current consumption 0.2 0.25 0.35 Ţ? 

DCACLK Duty cycle 45 50 55 % 

DevA Frequency Deviation
VDD = 2.5V͘ 5.5V 

Ta = -2.¬A͘63¬A
-2.5 +2.5 % 

̔ ԍ ̆Ҍ ֟Ҭ  

 

 

5.6.7  LXT  

 

 

ᴆ ṿ ῖ ṿ ṿ ᵝ 

FSCLK Crystal frequency 32.75 32.768 32.78 KHz 

ESRSCLK

Supported  crystal 

equivalent series 

resistance

40 65 85 KOhm 

CSCLK
(1) Supported crystal 

external  load range

There are two  CSCLK on 2 

crystal pins respectively
12 pF 

Idd (2)
Current consumption  

when stable

ESR=65KOhm 

CSCLK=12pF
200 250 350 nA 

DCSCLK Duty cycle 40 50 60 % 

Tstart
(3) Start-up time

ESR=65KOhm  

CSCLK=12pF 

40%͘60% duty cycle 

reached

2 s 

Note: 

1. ᶏ ᵣ ₮ ṿ 

2. RCC_LXTCR.LXTDRV=0011, ESR=65K 

3. ԍ ̆Ҍ ֟Ҭ  
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5.6.8  HXT  

ᴆ ṿ ῖ ṿ ṿ ᵝ 

FFCLK Crystal frequency 4 16 24 MHz 

ESRFCLK

Supported

 crysta

l equivalent  series 

resistance

30 60 1500 Ohm 

CFCLK
(1) 

Supported  crystal 

external  external  load 

range

There are 2 CFCLK on 2 

crystal pins individually
12 pF 

Idd (2) Current consumption

24MHz Xtal 

ESR=30Ohm 

CFCLK=12pF

300 Ţ? 

DCFCLK Duty cycle 40 50 60 % 

Tstart Start-up time 24MHz 191.66 234.53 339.00 Ţq 

Note: 

1. ᶏ ᵣ ₮ ṿ 

2. Current consumption could vary with oscillating frequency, RCC_HXTCR.HXTDRV=110. 

3. ԍ ̆Ҍ ֟Ҭ  
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5.7 12 β  A/D  

 
 

5.7.1 ADC  

ᴆ ṿ ῖ ṿ ṿ ᵝ 

VADCIN Input voltage range Single ended 0 VDD V 

VREF ADC reference Voltage VDD V 

IADC 0.7 0.9 1.2 mA 

CADC ADC input capacitance 16 18.4 pF 

RADC ADC sampling switch impedance 0.6 iȺ 

RAIN External resistance on VIN 0.1 50 iȺ 

fADCCLK ADC clock Frequency 0.5 4 16 MHz 

TADCSTART Startup time of ADC bias current 2 3 4 Ţq 

TADCCONV Conversion time 16 16 20 cycles 

ENOB 9.5 10 10.4 Bit 

DNL Differential non -linearity -2 ­/ 2 LSB 

INL Integral non -linearity -3 ­/ 3 LSB 

Eo Offset error -2 ­/ 2 LSB 

Eg Gain error -2 ­/ 2 LSB 

̔ Ḡ ̆Ҍ ֟Ҭ  
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ADCῖ Ҋ  

 

 

5.7.1 ADCῖ  

 

CparasiticҹPCB҉ ̆ῒ ṿ ‗ԍPCB ( 7pF)Ȃ ṿ ᴪ ᵞ

ADC ‰ ̆ ᵞADC clock ADC ‰ Ȃ 

5.7.2. RAINṿҹ 5.7.1ҍ 5.7.1ҬCADCҍRADC  

 

5.7.2. RAINṿ fADCCLKҍts 

ts&Ţq' fADCCLK(Hz) SAM RAIN&iȺ' 

0.167 24M 4 0.1 

0.333 12M 4 0.8 

0.667 6M 4 2.2 

2.67 3M 8 10.8 

5.33 1.5M 8 22.2 

10.7 0.75M 8 45 

21.3 0.375M 8 50 
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5.8  

 

  ᴆ ṿ ῖ ṿ ṿ ᵝ  

Vin Input voltage range  0  5.5 V  

Vincom Input common mode range  0  5.5 V  

Voffset Input offset  -10 ­3 +10 mV  

Icomp Amkn_p_rmp q asppclr  12  Ţ? 

Tresponse Amkn_p_rmp q pcqnmlqc  5  Ţq 

̔ ԍ ̆Ҍ ֟Ҭ   
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5.9 ᵞ  

 
 

ᴆ ṿ ῖ ṿ ṿ ᵝ 

Vlevel
VDD 

Detectable  threshold

LVD_CR[2:0] = 000 (4.4V) 4.20 4.39 4.54

V 

LVD_CR[2:0] = 001 (4.0V) 3.78 3.95 4.08

LVD_CR[2:0] = 010 (3.6V) 3.44 3.59 3.72

LVD_CR[2:0] = 011 (3.3V) 3.14 3.29 3.40

LVD_CR[2:0] = 100 (3.1V) 2.90 3.04 3.16

LVD_CR[2:0] = 101 (2.9V) 2.70 2.82 2.92

LVD_CR[2:0] = 110 (2.7V) 2.52 2.63 2.72

LVD_CR[2:0] = 111 (2.5V) 2.36 2.46 2.54

Icomp Bcrcarmp q current 1 1.5 2 Ţ? 

Tresponse

Bcrcarmp q 

response time  when 

VDD fall  below  or 

rise above 

the threshold

30 50 80 Ţq 

Tsetup

Bcrcarmp q qcrsn

time  when 

ENABLE.VDD 

unchanged.

3 5 10 Ţq 

̔ ԍ ̆Ҍ ֟Ҭ  
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5.10 ῤ /Ώ  
 

ᴆ ṿ ῖ ṿ ṿ ᵝ 

ECflash Sector Endurance 20k cycles 

RETflash Data Retention 20 Years 

Tprog
Byte/Half  Word/Word  Program 

Time
30 45 60 Ţq 

TSector-erase Sector Erase Time 3.5 3.7 4.5 ms 

TChip-erase Chip Erase Time 20 30 40 ms 

 

ᵞⱳ׆ 5.11  

 

Ҭ ׆̆ Ȃ HIRC̆ VDD=3.3VȂ 

 

ᴆ ṿ ῖ ṿ ṿ ᵝ 

HIRC Frequency:  

4MHz 11.5  

 

Twakeup

Deep sleep mode  to active 

mode

8MHz 

16MHz

7.5 

5.2

 

Ţq 

22.12MHz 4.5  

24MHz 4.2  

̔ ԍ ̆Ҍ ֟Ҭ Ȃ 
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5.12  

5.12.1 ESD 

 

ᴆ ṿ ῖ ṿ ṿ ᵝ 

VESD, HBM ESD @ Human Body Mode 8 KV 

VESD, CDM ESD @ Charge Device Mode 1.5 KV 

VESD, MM ESD @ Machine Mode 400 V 

ILatchup Latch up current 100 mA 

 

5.12.2  (Static Latch-up) 

 
ҹԅ ᵀ ̆ 3ҩ ҉ 2ҩԑ ̔ 

 

 ̧ ҹ ҩ ̆ ᶫ ᶫ Ȃ 

 ̧ ҩ ῀ȁ ₮  I/O ҉ ῀ Ȃ 

 

ҩ  EIA/JESD78A ‰Ȃ 

ᴆ  

LU Static latch -up class R? ; )03 ¬Aconforming to JESD78A Class I Level A 
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6.  

6.1 TSSOP20  

 
 

TSSOP20 

Symbol Min Nominal Max 

A - - 1.20 

A1 0.05 - 0.15 

A2 0.80 1.00 1.05 

A3 0.39 0.44 0.49 

b 0.20 - 0.29 

b1 0.19 0.22 0.25 

c 0.13 - 0.18 

c1 0.12 0.13 0.14 

D 6.40 6.50 6.60 

E1 4.30 4.40 4.50 

E 6.20 6.40 6.60 

e 0.65 BSC. 

L 0.45 0.60 0.75 

L1 1.00 BSC. 

Ş 0 - 6¬ 
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6.2 QFN20  

 

 

 

 

 

 

 

 

 

 

 

QFN20 

Symbol Min Nominal Max 

A 0.70 0.75 0.80 

b 0.15 0.20 0.25 

D 3.00 BSC. 

D2 1.55 1.65 1.75 

E 3.00 BSC. 

E2 1.55 1.65 1.75 

e 0.40 BSC. 

L 0.30 0.40 0.50 

n 20 

nD 5 

nE 5 

A1 0 0.02 0.05 

A3 0.203 REF. 

K 0.20 - - 

aaa 0.10  

bbb 0.07  

ccc 0.10  

ddd 0.05  
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6.3 Ҝ  

6.3.1 TSSOP20 

 
 

 

6.3.2 QFN20(3x3) 

 








